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MINISTRY OF HEALTH AND FAMILY WELFARE
(Department of Health and Family Welfare)
NOTIFICATION

New Delhi, the 5th October, 2018
G.S.R. 999(E).Fhe following draft of certain rules further to amdethe Drugs and Cosmetics Rule, 1945,
which the Central Government proposes to make émnaése of the powers conferred by section 12 antisse33 of the
Drugs and Cosmetics Act, 1940 (23 of 1940), in atiation with the Drugs Technical Advisory Board tisreby
published for information of all persons likelyhe affected thereby; and notice is hereby givehshal draft rules will
be taken into consideration on or after the expfrg period of thirty days from the date on whiapies of the Official

Gazette of India containing these draft rules aagl@mavailable to the public.

Objections and suggestions which may beivedefrom any person within the aforesaidiqu will be

considered by the Central Government.

Objections and suggestions, if any, may be adddes the Under Secretary (Drugs), Ministry of Healnd
Family Welfare, Government of India, Room No. 414DAWing, Nirman Bhavan, New Delhi.— 110011 or eHlethat
drugsdiv-mohfw@nic.in;

DRAFT RULES
1. (1) These rules may be called Drugs and Cosmgtic Amendment) Rules, 2018.
(2) They shall come into force on the date as neaggecified in the final notification.

(3) Notwithstanding anything contained in sub-r(#, these rules shall not apply to the manufacsureho are

presently licensed to manufacture drugs befor&1ffi@ctober, 2020.

2. In the Drugs and Cosmetics Rules, 1945 (hereintd be referred as said rules)- (1) In rulei4lause (o), for the
words “Good Manufacturing Practices” the word “Goidnufacturing Practices and Requirements of Presgnis

Plant and Equipment for Pharmaceutical Productall §le substituted;

3. In the said rules, in rule 76, in sub-rule () the words “Good Manufacturing Practices” therevdGood
Manufacturing Practices and Requirements of PreanRBknt and Equipment for Pharmaceutical Prodwstiall be
substituted;

4. In the said rules, in rule 78, in clause (p) fbe words “Good Manufacturing Practices” the wdfBood
Manufacturing Practices and Requirements of PreaniBlant and Equipment for Pharmaceutical Prodwstiall be

substituted;
5. In the said rules for Schedule M the followingh8dule shall be substituted, namely,-
“SCHEDULE M
[See rules 71, 74, 76 and 78]

Good Manufacturing Practices and Requirements of Remises, Plant and Equipment for Pharmaceutical
Products

Note: To achieve the objectives listed below, each lieenshall evolve appropriate methodology, systents an
procedures which shall be documented and maintadimedspection and reference; and the manufaajurin
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premises shall be used exclusively for productiordmigs and no other manufacturing activity shadl b
undertaken therein.

PART I
Good Manufacturing Practices for Pharmaceutical Pralucts:

Main Principles

1. Pharmaceutical Quality System (PQS)

11

1.2

1.3

14

15

The manufacturer must assume responsibility foraality of the pharmaceutical products to enshe t

they are fit for their intended use, comply witle ttequirements of the licence and do not placepistiat

risk due to inadequate safety, quality or efficalye attainment of this quality objective is thepensibility

of senior management and requires the participai@hcommitment of staff in many different depamitse

and at all levels within the company, the comparsgippliers and the distributors. To achieve thiality

objective reliably there must be a comprehensivadgigned and correctly implemented pharmaceutical

quality system incorporating Good Manufacturingdicees (GMP) and Quality Risk Management (QRM).

Senior management has the ultimate responsibdigmnisure that an effective pharmaceutical qualisfesn

is in place, is adequately resourced, and thasroésponsibilities, and authorities are definednmunicated

and implemented throughout the organization. Semanagement’s leadership and active participation i

the pharmaceutical quality system is essentials Tdadership shall ensure the support and commitofen

staff at all levels and sites within the organiaatto the pharmaceutical quality system.

Quality management is a wide-ranging concept cageail matters that individually or collectivelyfinence

the quality of a product. It is the totality of tregrangements made with the object of ensuring that

pharmaceutical products are of the quality requitedtheir intended use. Quality management, tloeesf

incorporates Good Manufacturing Practices and dimeors, including those outside the scope of plaid,

such as product design and development.

Good Manufacturing Practices applies to the lifeleystages from the manufacture of investigational

medicinal products, technology transfer, and conelaémanufacturing, through to product discontimnuat

The product quality system can extend to the pheentical development life-cycle stage and shallifate

innovation and continual improvement and strengttien link between pharmaceutical development and

manufacturing activities. All parts of the produguality system shall be adequately resourced and

maintained, including being provided with sufficiemompetent personnel, suitable premises, equipamaht

facilities.

The product quality system appropriate to the mactufe of pharmaceutical products shall ensure that

a) product realisation is achieved by designing, dyaly, planning, implementing, maintaining and
continuously improving a system that allows thesistent delivery of products with appropriate quali
attributes;

b) product and process knowledge is managed througtiidifecycle stages;

¢) pharmaceutical products are designed and developedvay that takes into account of the requiresent
of Good Manufacturing Practices and other GXPs sigcthose of Good Laboratory Practices and Good
Clinical Practices;

d) production and quality control operations shall dearly specified in a written form and Good
Manufacturing Practices requirements are adopted;

e) managerial responsibilities are clearly specifiefbb descriptions;
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1.6

1.7

)

)}

h)

)
k)

arrangements are made for the manufacture, supplyuse of the correct starting and packaging
materials, the selection and monitoring of supplieand for verifying that each delivery is the cotre
material from the approved supply chain;

all necessary controls on starting materials, méatiate products, and bulk products and other acgss
controls, calibrations and validations are carnet

the finished product is correctly processed andkd@, according to the defined procedures;
pharmaceutical products are not sold or suppliddrbehe authorized persons have certified thaheac
production batch has been produced and controfleatcordance with the requirements of the licence
and other applicable regulations relevant to thedpction, control and release of pharmaceutical
products;

processes are in place to assure the managemeumisofuirced activities;

satisfactory arrangements exist to ensure, assf@oasible, that the pharmaceutical products aredt
distributed and subsequently handled so that gualitnaintained throughout their shelf-life;

there is a procedure for self-inspection or quaditidit that regularly appraises the effectivenass a

applicability of the product quality system;

m) product and processes are monitored and the regalen into account in batch release, in the

n)

0)

p)

a)

investigation of deviations and, with a view to itak preventive action to avoid potential deviations
occurring in the future;

arrangements are in place for the prospective atialu and approval of planned changes and their
approval prior to implementation taking into accoregulatory notification and approval where regdir
After implementation of any change, an evaluat®mumndertaken to confirm that the quality objectives
were achieved and that there was no unintendedsalirapact on product quality;

regular reviews of the quality of pharmaceuticalducts are conducted with the objective of veridyin
the consistency of the process and identifying elileere is a need for improvement;

a state of control is established and maintaineddxeloping and using effective monitoring and ooint
systems for process performance and product quality

continual improvement is facilitated through theplementation of quality improvements appropriate to
the current level of process and product knowledge;

there is a system for Quality Risk Management;

deviations, suspected product defects and othdslgrs are reported, investigated and recorded. An
appropriate level of root cause analysis is applieding such investigations. The most likely root
cause(s) shall be identified and appropriate ctueand preventive actions shall be identified saien.

The effectiveness of corrective and preventiveoastishall be monitored.

There shall be periodic management reviews, wighitlvolvement of senior management, of the opeanatio

of the product quality system to identify opportigs for continual improvement of products, proessand

the system itself. Unless otherwise justified, stehews shall be conducted at least annually.

The product quality system shall be defined andudwmnted. A quality manual or an equivalent

documentation shall be established and shall cordaidescription of the quality management system

including management responsibilities.
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2. Quality Risk Management

2.1 Quality Risk Management is a systematic processh®rassessment, control, communication and regfew

risks to the quality of the medicinal product. dinchbe applied both proactively and retrospectively.

2.2 Quality Risk Management shall ensure that:

— the evaluation of the risk to quality is basedscientific knowledge, experience with the psscand

ultimately links to the protection of the patient;

— the level of effort, formality and documentati of the Quality Risk Management process is

commensurate with the level of risk.

2.3 Product quality review

23.1

2.3.2

2.3.3

Regular, periodic or rolling quality reviews of gdharmaceutical products, including products for
export only, shall be conducted with the objectifeerifying the consistency of the existing prazes
and the appropriateness of current specificationdéth starting materials and finished product, to
highlight any trends and to identify product andqass improvements.

Such reviews shall normally be conducted and doatedeannually, taking into account previous

reviews, and shall include at least:

a) review of starting materials and packaging materisded for the product, especially those from
new sources and in particular the review of sugplgin traceability of active substances;

b) a review of critical in-process controls, and firésl product results;

¢) a review of all batches that failed to meet essilglil specification and their investigation;

d) a review of all significant deviations or non-conf@ances, the related investigations and the
effectiveness of resultant corrective and prevengistions taken;

e) a review of all changes made to the processesadytaral methods;

f) areview of dossier variations submitted, granteckfused;

g) a review of the results of the stability monitorimgpgramme and any adverse trends;

h) a review of all quality related returns, complaiated recalls and the investigations performed at
the time;

i) areview of adequacy of any other previous cowvedictions on product processes or equipment;

i) post marketing commitments for new dossiers antians to the dossiers;

k) the qualification status of relevant equipment anilities, e.g. heating, ventilation and air
conditioning, water or compressed gases and aweofdghe results of monitoring the output of
such equipment and utilities;

I) areview of technical agreements to ensure thgtahe up to date.

The manufacturer shall evaluate the results ofréwew and an assessment shall be made as to

whether corrective and preventive actions or anglidation shall be undertaken, under the product

quality system. Corrective and preventive actiohallsbe completed in a timely and effective
manner, according to documented procedures. Theedl e procedures for the on-going
management and review of these actions, and tkete#ness of these procedures shall be verified
during self-inspection. Quality reviews may be gred by product type, e.g. solid dosage forms,
liquid dosage forms, or sterile products, whereemidfically justified. There shall be a technical

agreement in place between the various parties dbfihes their respective responsibilities in
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producing the quality review. The authorized persesponsible for final batch certification shall

ensure that the quality review is performed imaety manner and is accurate.

3.  Good manufacturing practices (GMP) for pharmaceuti@l products

3.1 Good manufacturing practices is that part of qualibanagement which ensures that products are

consistently produced and controlled accordingheoguality standards appropriate to their intenakesl and

as required by the licence, clinical trial permassir product specification. Good manufacturingcficas

are concerned with both production and quality mdnGood manufacturing practices are aimed prilpat

managing and minimizing the risks inherent in phaceutical manufacture to ensure the quality, sadaty

efficacy of products. Under Good manufacturing ficas:

a)

b)
<)

d)

)}
h)
i)
)

all manufacturing processes are clearly definedtesyatically reviewed for associated risks in tgétl

of scientific knowledge and experience, and shownbt capable of consistently manufacturing

pharmaceutical products of the required quality toemply with their specifications;

qualification and validation are performed;

all necessary resources are provided, including:

(i) sufficient and appropriately qualified and trairgtsonnel,

(i) adequate premises and space,

(iii) suitable equipment and services,

(iv) appropriate materials, containers and labels,

(v) approved procedures and instructions,

(vi) suitable storage and transport,

(vii) adequate personnel, laboratories and equipmeint fomocess controls;

(viii) books necessary for ensuring compliance with gggiirements relating to product development,
manufacturing and quality control testing suchlas Drugs and Cosmetics Act, 1940, the Drugs
and Cosmetics Rules, 1945, the Indian Pharmacag{@eirrent Edition) and other relevant books
and guidance documents officially issued by Minisif Health and Family Welfare, Government
of India.

instructions and procedures are written in clear @mambiguous language, specifically applicablthéo

facilities provided;

procedures are carried out correctly and perscameetrained to do so;

records are made (manually and/or by recordingungnts) during manufacture to show that all the

steps required by the defined procedures and ttgins have in fact been taken and that the quyaautit

quality of the product are as expected. Any sigaiit deviations are fully recorded and investigatét

the objective of determining the root cause andr@mypate corrective and preventive action is

implemented;

records covering manufacture and distribution, Wwhaoable the complete history of a batch to besttac

are retained in a comprehensible and accessili for

the proper storage and distribution of the produdtEh minimises any risk to their quality

a system is available to recall any batch of prothaen sale or supply;

complaints about marketed products are examinegl, cduses of quality defects investigated and

appropriate measures taken in respect of the dedgmtoducts to prevent recurrence.
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Sanitation and hygiene
4.1 A high level of sanitation and hygiene shall becficeed in every aspect of the manufacture of drige
scope of sanitation and hygiene covers personneipes, equipment and apparatus, production raigeri
and containers, products for cleaning and disiildactand anything that could become a source of
contamination to the product. Potential sourcesaftamination shall be eliminated through an ireept
comprehensive programme of sanitation and hygiene.
Qualification and validation
5.1 In accordance with GMP, each pharmaceutical comgaaljl identify what qualification and validatiorovk
is required to prove that the critical aspectsheirtparticular operation are controlled.
5.2 The key elements of a qualification and validatmogramme of a company shall be clearly defined and
documented in a validation master plan.
5.3 Qualification and validation shall establish andyide documentary evidence that:
a) The premises, supporting utilities, equipment arat@sses have been designed in accordance with the
requirements for good manufacturing practices @requalification or DQ);
b) The premises, supporting utilities and equipmewnehaeen built and installed in compliance with thei
design specifications (installation qualification|@);
¢) The premises, supporting utilities and equipmerdraie in accordance with their design specification
(operational qualification or OQ);
d) a specific process will consistently produce a pobdmeeting its predetermined specifications and
quality attributes (process validation or PV, atstled performance qualification or PQ).
5.4 Any aspect of operation, including significant chas to the premises, facilities, equipment or psses,
which may affect the quality of the product, difgar indirectly, shall be qualified and validated.
5.5 Qualification and validation shall not be considkr@s one-off exercises. An on-going programme shall
follow their first implementation and shall be bdse a periodic review.
5.6 The commitment to maintain continued validationtistashall be stated in the relevant company
documentation, such as the quality manual or véididanaster plan.
5.7 The responsibility for performing validation shbé# clearly defined.
5.8 Validation studies are an essential part of goodufacturing practices and shall be conducted i@tance
with predefined and approved protocols.
5.9 A written report summarizing the results recorded the conclusions reached shall be prepared anedst
5.10 Processes and procedures shall be establishe@ dasis of the results of the validation performed.
5.11 Particular attention shall be paid to the validatid analytical test methods, automated systemskeashing
procedures.
5.12 The premises, equipment or process system, faqiliifification and validation shall be carried out.
Complaints
6.1 All complaints and other information concerning guattally defective products shall be carefully eved
according to written procedures and the correcitéon shall be taken.
6.2 A person responsible for handling the complaini$ deciding the measures to be taken shall be design
together with sufficient supporting staff to asgigh or her. If this person is different from thetlorized

person, the latter shall be made aware of any caintpinvestigation or recall.
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6.3

6.4
6.5

6.6

6.7

6.8

6.9

There shall be written procedures describing thi®mado be taken, including the need to considexcall, in
the case of a complaint concerning a possible ptodiefect.

Special attention shall be given to establishirag the product that gave rise to a complaint wésdige.

Any complaint concerning a product defect shallréeorded with all the original details and thorolygh
investigated. The person responsible for QC stmathally be involved in the review of such investigas.

If a product defect is identified or suspected ibatch, consideration shall be given to whethieerobatches
shall be checked in order to determine whether Hreyalso affected. In particular, other batches thay
contain reprocessed product from the defectivehostiall be investigated.

Where necessary, appropriate follow-up action, ipbssncluding product recall, shall be taken after
investigation and evaluation of the complaint.

All decisions made and measures taken as a refsaltcomplaint shall be recorded and referencedéo t
corresponding batch records.

Complaint records shall be regularly reviewed fay andication of specific or recurring problems ttha
require attention and might justify the recall odinketed products.

6.10 The licensing authorities shall be informed if anufacturer is considering action following possifdylty

manufacture, product deterioration, a suspect mrooluany other serious quality problems with adpia.

7. Product recalls

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8
7.9

There shall be a system to recall from the manketmptly and effectively, products known or suspdadio
be defective.

The authorized person shall be responsible foedeeution and coordination of recalls. He or stadl dtave
sufficient staff to handle all aspects of the riscaith the appropriate degree of urgency.

There shall be established written procedures, lwaie regularly reviewed and updated, for the drgion
of any recall activity. Recall operations shall dspable of being initiated promptly down to the uiegd
level in the distribution chain.

An instruction shall be included in the written pedures to store recalled products in a secureegatgd
area where their fate is decided.

The licensing authorities shall be promptly infodraf any intention to recall the product becauss, ior is
suspected of being, defective.

The distribution records shall be readily availatighe authorized person, and they shall contafficient
information on wholesalers and directly suppliedtomers to permit an effective recall.

The progress of the recall process shall be madtand recorded. Records shall include the dispositf
the product. A final report shall be issued, inahgdreconciliation between the delivered and recede
quantities of the products.

The effectiveness of the arrangements for rechil be tested and evaluated from time to time.

A prompt and effective product recall system ofedti’e products shall be devised for timely infotioa of
all concerned stockists, wholesalers, supplierstougine retail level within the shortest period.eTlicensee

may make use of both print and electronic medthimregard.

7.10 There shall be an established written procedurtaénform of Standard Operating Procedure for eiffect

recall of products distributed by the licensee. aleaperations shall be capable of being initigpedmptly

so as to effectively reach at the level of eactribligtion channel.

7.11 The distribution records shall be readily made laldg to the persons designated for recalls.
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7.12 The designated person shall record a final regsttdd, including reconciliation between the detédeand
the recovered quantities of the products.

7.13 The effectiveness of the arrangements for rechfil be evaluated from time to time.

7.14 The recalled products shall be stored separatedysiecured segregated area pending final decisiomeon.

Change control

8.1 A formal change control system shall be establidleevaluate all changes that may affect the priboiuc
and control of the product.

8.2 Written procedures shall cover the identi cationpcdmentation, appropriate review, and approval of
changes in raw materials, speci cations, analytinathods, facilities, support systems, equipmerding
computer hardware), processing steps, labellingpaotaging materials and computer software.

8.3 Any proposals for relevant changes to GMP shaldtedted, reviewed and approved by the appropriate
organizational units and reviewed and approvecbyquality unit(s).

8.4 The potential impact of the proposed change omtradity of the intermediate or API or finished puat
shall be evaluated. A classi cation procedure majphn determining the level of testing, validatiand
documentation needed to justify changes to a v@idprocess. Changes can be classi ed (e.g. asrmino
major) depending on their nature and extent anetfeets these changes may have on the procesntiSzi
judgement shall be used to determine what additi@séing and validation studies are appropriatpistify
a change in a validated process.

8.5 When implementing approved changes, measuresishadlken to ensure that all documents affectedhéy t
changes are revised.

8.6 After the change has been implemented there shadinbevaluation of the rst batches produced otetks
under the change.

8.7 The potential for critical changes to affect edtdt#d retest or expiry dates shall be evaluatededkessary,
samples of the intermediate or API or finished piigoroduced by the modi ed process can be placedro
accelerated stability programme and/or can be atid#te stability monitoring programme.

Production under loan licence or contract and contact analysis and other activities

9.1 Principle
9.1.1 Production under loan licence or contract and e@mbtanalysis and any other activity covered by

good manufacturing practices must be correctlyngefi agreed and controlled in order to avoid
misunderstandings that could result in a produciyark or analysis, of unsatisfactory quality.
9.2 General
9.2.1 All arrangements for production under loan licemzecontract and analysis, including technology
transfer and any proposed changes in technicather arrangements, shall be in accordance with the
licence for the product concerned.

9.2.2 The contract shall permit the loan licensee or ramttgiver to audit the facilities and activitiefstie
manufacturing facility provider or contract accapto mutually agreed subcontractors.

9.2.3 In the case of contract analysis, the final apprémarelease must be given by the authorized perso
in accordance with good manufacturing practicesthadicence as specified in the contract.

9.3 Loan licensee or contract giver
9.3.1 The product quality system of the loan licenseeamtract giver shall include the control and review

of any outsourced activities. The contract givereisponsible for assessing the legality, suitabéid
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9.3.2

9.3.3

9.34

9.3.5

competence of the manufacturing facility providercontract acceptor to successfully carry out the
work or tests required, for approval for contractivaties, and for ensuring by means of the cortrac
that the principles of good manufacturing practice®rporating quality risk management principles
are followed.

The loan licensee or contract giver shall provide tmanufacturing facility provider or contract
acceptor with all the information necessary to yasut the contracted operations correctly in
accordance with the licence and any other legalirements. The loan licensee or contract giver
shall ensure that the manufacturing facility previdr contract acceptor is fully aware of any hdgar
associated with the product, work or tests thathinfgpse a risk to premises, equipment, personnel,
other materials or other products.

The loan licensee or contract giver shall review assess the records and results related to the
outsourced activities. The contract giver shallueaeghat all products and materials delivered gy th
manufacturing facility provider or contract accapt@ave been processed in accordance with good
manufacturing practices and the licence; comphhwiiteir specifications and that the product has
been released by the authorized person in acccedaith good manufacturing practices and the
licence.

The loan licensee or contract giver shall monitod aeview the performance of the manufacturing
facility provider or contract acceptor includingetimplementation of any needed improvements and
their effectiveness.

The loan licensee or contract giver is respondini@nsuring that the manufacturing facility prosid

or contract acceptor understands that his or higvritees may be subject to inspection by competent

authorities.

9.4 Manufacturing facility provider or contract acceptor

94.1

9.4.2

9.4.3

The manufacturing facility provider or contract eaptor must have adequate premises, equipment,
knowledge, experience and competent personneltisfasaorily carry out the work ordered by the
loan licensee or contract giver. Contract manufacsinall be undertaken only by a manufacturer who
holds a valid manufacturing licence.

The manufacturing facility provider or contract eptor shall not pass to a third party any of the
work entrusted to him or her under the contrachetit the loan licensee or contract giver’'s prior
evaluation and approval of the arrangements. Aearents made between the manufacturing facility
provider or contract acceptor and any third pattallsensure that information and knowledge,
including that from assessments of the suitabdityhe third party, are made available in the same
way as between the original loan licensee or cohgaer and contract acceptor.

The manufacturing facility provider or contract eptor shall refrain from any activity (including
unauthorized changes outside the terms of the acthtthat may adversely affect the quality of the

product manufactured and/or analysed for the l@améee or contract giver.

9.5 Contract

951

There must be a written contract between the la@ms$ee or contract giver and the manufacturing
facility provider or contract acceptor which clgagstablishes the responsibilities of each party,

covering the outsourced activities, the products aperations to which they are related,
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communication processes relating to the outsouascédities and any technical arrangements made in
connection with it.

9.5.2 The contract must clearly state the way in which #uthorized person, in releasing each batch of
product for sale or issuing the certificate of gei, exercises his or her full responsibility and
ensures that each batch has been manufactureadichacked for, compliance with the requirements
of the licence.

9.5.3 Technical aspects of the contract shall be drawbyupompetent persons with suitable knowledge of
pharmaceutical technology, analysis and good matwriag practices.

9.5.4 All arrangements for production and analysis muesirbaccordance with the licence and agreed by
both parties.

9.5.5 The contract shall clearly describe who is respmasfor contracted activities, e.g. knowledge
management, technology transfer, supply chain, atbacting, testing and releasing materials and
undertaking production and quality control, inchagliin-process controls, and who has responsibility
for sampling and analysis. In the case of contaaetlysis, the contract shall state whether or Imgt t
manufacturing facility provider or contract accepthall take samples at the premises of the
manufacturer.

9.5.6 Manufacturing, analytical and distribution recordsid reference samples, shall be kept by, or be
available to, the loan licensee or contract giviary records relevant to assessing the quality of a
product in the event of complaints or a suspectfdal, or to investigating in the case of a susgmkct
product or laboratory fraud, must be accessiblespattified in the procedures of the loan licensee o
contract giver.

9.5.7 The contract shall describe the handling of stgrtmaterials, intermediate, bulk and finished
products, if they are rejected. It shall also diéscthe procedure to be followed if the contract

analysis shows that the tested product must betegje

10. Self-inspection, quality audits and suppliers’ auds and approval

10.1

10.2

The purpose of self-inspection is to evaluate thenufacturer's compliance with good manufacturing
practices in all aspects of production and QC. 3éi&inspection programme shall be designed toctiete
any shortcomings in the implementation of good nfacturing practices and to recommend the necessary
corrective actions. Self-inspections shall be penfed routinely, and may be, in addition, perfornoed
special occasions, e.g. in the case of productlsesarepeated rejections, or when an inspectiprihie
regulatory authorities is announced. The team mesipte for self-inspection shall consist of perseinmho
can evaluate the implementation of good manufawgugractices objectively. All recommendations for
corrective action shall be implemented. The prooedor self-inspection shall be documented, andethe
shall be an effective follow-up programme.

Items for self-inspection:

Written instructions for self-inspection shall betablished to provide a minimum and uniform staddzr
requirements. These may include questionnairesood gnanufacturing practices requirements covering a
least the following items:

(a) personnel;

(b) premises including personnel facilities

(c) maintenance of buildings and equipment;
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10.3

10.4

10.5

10.6

10.7

10.8

(d) storage of starting materials and finished products

(e) equipment;

(H production and in-process controls;

(9) QC;

(h) documentation;

(i) sanitation and hygiene;

() validation and revalidation programmes;

(k) calibration of instruments or measurement systems;

()  recall procedures;

(m) complaints management;

(n) labels control;

(o) results of previous self-inspections and any coresteps taken.

Self-inspection team:

Management shall appoint a self-inspection teansisting of experts in their respective fields whe a
familiar with GMP. The members of the team may ppainted from inside or outside the company.
Frequency of self-inspection:

The frequency with which self-inspections are candd may depend on company requirements but shall
preferably be at least once a year. The frequenal lse stated in the procedure.

Self-inspection report:

A report shall be made at the completion of a Bedpection. The report shall include:

(a) self-inspection results;
(b) evaluation and conclusions;
(c) recommended corrective actions.

Follow-up action:

There shall be an effective follow-up programmee Tompany management shall evaluate both the self-

inspection report and the corrective actions agssary.

Quality audit:

It may be useful to supplement self-inspectionshwat quality audit. A quality audit consists of an

examination and assessment of all or part of aitguaistem with the specific purpose of improvingA

quality audit is usually conducted by outside odependent specialists or a team designated by the
management for this purpose. Such audits may @&sxtended to suppliers and contractors.

Suppliers’ audits and approval:

10.8.1 The person responsible for quality control shalleheesponsibility, together with other relevant
departments, for approving suppliers who can rliabpply starting and packaging materials that
meet established specifications.

10.8.2 Before suppliers are approved and included in gyraved suppliers’ list or specifications, they
shall be evaluated. The evaluation shall take antmount a supplier’s history and the nature of the
materials to be supplied. If an audit is requiiedhall determine the supplier’s ability to confor

with good manufacturing practises standards.
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11. Personnel

11.1 Principle

The establishment and maintenance of a satisfasi@tem of QA and the correct manufacture and obntr

of pharmaceutical products and active ingrediesl upon people. For this reason there must bécgerit

qualified personnel to carry out all the tasks fehich the manufacturer is responsible. Individual

responsibilities shall be clearly defined and ustteyd by the persons concerned and recorded asmrit

descriptions.

11.2 General

11.2.1 The manufacturer shall have an adequate numbeersbpnel with the necessary qualifications

11.2.2

and practical experience. The responsibilities gilaon any one individual shall not be so
extensive as to present any risk to quality.

Responsible staff shall have its specific dutiesoréed in written descriptions and adequate
authority to carry out its responsibilities. Itstids may be delegated to designated deputies with a
satisfactory level of qualifications. There shak mo gaps or unexplained overlaps in the
responsibilities of personnel concerned with thpliaption of good manufacturing practices. The

manufacturer shall have an organization chart.

11.2.3 All personnel shall be aware of the principles obd manufacturing practises that affect them and

receive initial and continuing training, includifygiene instruction, relevant to their needs. All
personnel shall be motivated to support the esfatnent and maintenance of high quality
standards.

11.2.4 Steps shall be taken to prevent unauthorized pefopie entering production, storage and QC

areas. Personnel who do not work in these aredlsshaise them as a passageway.

11.3 Key personnel

11.31

11.3.2

Key personnel include the heads of production,hbad(s) of quality unit(s) and the authorized
person. The quality unit(s) typically comprise theality assurance (QA) and quality control (QC)
functions. In some cases, these could be combmedeé department. The authorized person may
also be responsible for one or more of these qualitt(s). Normally, key posts shall be occupied
by full-time personnel. The heads of production godlity unit(s) shall be independent of each
other. In large organizations, it may be necestaelegate some of the functions; however, the
responsibility cannot be delegated.

Key personnel responsible for supervising the petido and quality unit(s) for pharmaceutical
products shall possess the qualifications and épee as specified under the rules. Their
education shall include the study of an appropiatabination of:

(a) chemistry (analytical or organic) or biochemistry;

(b) chemical engineering;

(c) microbiology;

(d) pharmaceutical sciences and technology;

(e) pharmacology and toxicology;

(f) physiology;

(g) other related sciences.
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11.33

11.3.4

11.3.5

They shall also have adequate practical experiencghe manufacture and QA of
pharmaceutical products. In order to gain such e&pee, a preparatory period may be required,
during which they shall perform their duties ungesfessional guidance. The scientific education
and practical experience of experts shall be sughoaenable them to exercise independent
professional judgement, based on the applicatioscihtific principles and understanding to the

practical problems encountered in the manufactnde@C of pharmaceutical products.

The heads of the production and the quality unitsherally have some shared, or jointly

exercised, responsibilities relating to qualitye$é may include:

(a) authorization of written procedures and other doenitsy, including amendments;

(b) monitoring and control of the manufacturing enviramt;

(c) plant hygiene;

(d) process validation and calibration of analyticgbaatus;

(e) training, including the application and principEsQA,;

() approval and monitoring of suppliers of materials;

(g) approval and monitoring of contract manufacturers;

(h) designation and monitoring of storage conditionsiaterials and products;

(i) performance and evaluation of in-process controls;

() retention of records;

(k) monitoring of compliance with good manufacturinggdises requirements;

() inspection, investigation and taking of samplesider to monitor factors that may affect
product quality.

The head of production generally has the followiegponsibilities:

(a) to ensure that products are produced and storedcoordance with the appropriate
documentation in order to obtain the required dyali

(b) to approve the instructions relating to productigerations, including the in-process controls,
and to ensure their strict implementation;

(c) to ensure that the production records are evaluatddsigned by a designated person;

(d) to check the maintenance of the department, prenaisé equipment;

(e) to ensure that the appropriate process validatéos calibrations of control equipment are
performed and recorded and the reports made alagilab

(f) to ensure that the required initial and continuiraining of production personnel is carried out
and adapted according to need.

The head(s) of the quality unit(s) generally hahaefbllowing responsibilities:

(a) to approve or reject starting materials, packagingterials, and intermediate, bulk and
finished products in relation to their specificato

(b) to evaluate batch records;

(c) to ensure that all necessary testing is carried out

(d) to approve sampling instructions, specificatioast methods and other QC procedures;

(e) to approve and monitor analyses carried out undetract;

(f) to check the maintenance of the department, prenaisé equipment;
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11.3.6

11.3.7

11.3.8

11.3.9

(g) to ensure that the appropriate validations, inclgdthose of analytical procedures, and
calibrations of control equipment are carried out;

(h) to ensure that the required initial and continuiragning of quality unit personnel is carried
out and adapted according to need;

(i) establishment, implementation and maintenanceeofjtality system;

(i) supervision of the regular internal audits or sefpections;

(k) participation in external audit (vendor audit);

() participation in validation programmes.

The authorized person is responsible for complianith technical or regulatory requirements

related to the quality of finished products and dpproval of the release of the finished product

for sale or supply.

Assessment of finished products shall embrace edlvant factors, including the production

conditions, the results of in-process testing, thwnufacturing (including packaging)

documentation, compliance with the specificationtfe finished product, and an examination of
the finished pack.

No batch of product is to be released for saleupply prior to certification by the authorized

person(s).

The authorized person responsible for approvingtatbfor release shall always ensure that the

following requirements have been met:

(@) the licence and the approval requirements for tredyct have been met for the batch
concerned;

(b) the principles and guidelines of GMP, as laid damrthis part, have been followed;

(c) the principal manufacturing and testing processe® been validated;

(d) all the necessary checks and tests have been pedoand account taken of the production
conditions and manufacturing records;

(e) any planned changes or deviations in manufactuwim@C have been notified in accordance
with a well-defined reporting system before anyduet is released. Such changes may need
notification to, and approval by, the licensingrarity;

(H any additional sampling, inspection, tests and khdwmve been carried out or initiated, as
appropriate, to cover planned changes and devstion

(g) all necessary production and QC documentation heen bcompleted and endorsed by
supervisors trained in appropriate disciplines;

(h) appropriate audits, self-inspections and spot-chec& carried out by experienced and trained
staff;

(i) approval has been given by the head of qualityrognt

() all relevant factors have been considered, incly@diny not specifically associated with the
output batch directly under review (e.g. subdivisad output batches from a common input,

factors associated with continuous production runs)

11.3.10 The function of the approval of the release ofnésfied batch or a product can be delegated to a

designated person with appropriate qualificatiom$ experience who will release the product in
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accordance with an approved procedure. This is allyrdone by quality assurance by means of

batch review.

12. Training

13.

121

12.2

12.3

12.4

125

12.6

The manufacturer shall provide training in accomtawith a written programme for all personnel whose
duties take them into manufacturing areas or inotatrol laboratories (including the technical, maimdnce
and cleaning personnel) and for other personnedcsred.

Besides basic training on the theory and practigmod manufacturing practices, newly recruitedspanel
shall receive training appropriate to the dutiesgrsed to them. Continuing training shall also beg, and

its practical effectiveness periodically assesggghroved training programmes shall be availablairfiing
records shall be kept.

Personnel working in areas where contaminationhazard, e.g. clean areas or areas where highleact
toxic, infectious or sensitizing materials are Hadgdshall be given specific training.

The concept of quality assurance and all the measwhich aid its understanding and implementatiail s
be fully discussed during the training sessions.

Visitors or untrained personnel shall preferably e taken into the production and quality contnaas. If
this is unavoidable, they shall be given relevarfbrimation in advance (particularly about personal
hygiene) and the prescribed protective clothingeyrshall be closely supervised.

Consultant and contract staff shall be qualified tlee services they provide. Evidence of this sheall

included in the training records.

Personal hygiene

131

13.2

13.3

13.4

135

13.6

13.7

All personnel, prior to and during employment, gsprapriate, shall undergo health examinations.
Personnel conducting visual inspections shall atstergo periodic eye examinations.

All personnel shall be trained in the practicepeifsonal hygiene. A high level of personal hygishall be
observed by all those concerned with manufactysiogesses. In particular, personnel shall be iottcuto
wash their hands before entering production ar8ams to this effect shall be posted and instrustio
complied with.

Any person shown at any time to have an apparbwss or open lesions that may adversely affect the
quality of products shall not be allowed to handtarting materials, packaging materials, in-process
materials or drugs until the condition is no longetged to be a risk.

All employees shall be instructed and encouragerkport to their immediate supervisor any condgion
(relating to plant, equipment or personnel) thaytbonsider may adversely affect the products.

Direct contact shall be avoided between the opesatands and starting materials, primary packaging
materials and intermediate or bulk product.

To ensure protection of the product from contaniimat personnel shall wear clean body coverings
appropriate to the duties they perform, includipgrapriate hair covering. Used clothes, if reusabhall

be stored in separate closed containers until pipfindered and, if necessary, disinfected ailsted.
Smoking, eating, drinking, chewing, and keepingnfda food, drink, smoking material and personal
medicines shall not be permitted in productionolalbory and storage areas, or in any other are@sewh

they might adversely influence product quality.
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13.8 Personal hygiene procedures, including the weadhgrotective clothing, shall apply to all persons
entering production areas, whether they are tempara full-time employees or non-employees, e.g.
contractors’ employees, visitors, senior managedsiaspectors.
14. Premises
14.1 Principle
Premises must be located, designed, constructagieiand maintained to suit the operations toalbeecl
out. They shall conform to the conditions laid dowrthe Factories Act, 1948 (63 of 1948).
14.2 General

1421

14.2.2

14.2.3

14.2.4

14.2.5

14.2.6

14.2.7

14.2.8

14.2.9

The layout and design of premises must aim to nizgnthe risk of errors and permit effective
cleaning and maintenance in order to avoid crosgaoaination, build-up of dust or dirt, and in
general, any adverse effect on the quality of petalu

Where dust is generated (e.g. during sampling, lwegg mixing and processing operations, or
packaging of powder), measures shall be taken wmidacross-contamination and facilitate
cleaning.

Premises shall be situated in an environment thlhen considered together with measures to
protect the manufacturing process, presents minintigk of causing any contamination of
materials or products.

Premises used for the manufacture of finished pmisdshall be suitably designed and constructed
to facilitate good sanitation.

Premises shall be carefully maintained, and itIshal ensured that repair and maintenance
operations do not present any hazard to the quaipyoducts.

Premises shall be cleaned and, where applicabknfeited according to detailed written
procedures. Records shall be maintained.

Electrical supply, lighting, temperature, humidityd ventilation shall be appropriate and such that
they do not adversely affect, directly or indirgctither the pharmaceutical products during their
manufacture and storage, or the accurate functjonfrequipment.

The design, installation, qualification and maimtece of the Heating, Ventilation, Air
Conditioning (HVAC) systems of the manufacturingm shall be carried out.

Premises shall be designed and equipped so a$otd afiaximum protection against the entry of

insects, birds or other animals. There shall beoag@lure for rodent and pest control.

14.2.10 Premises shall be designed to ensure the logmaldf materials and personnel.

14.3 Ancillary areas

1431
14.3.2

14.3.3

14.3.4

Rest and refreshment rooms shall be separate franufacturing and control areas.

Facilities for changing and storing clothes and V@shing and toilet purposes shall be easily
accessible and appropriate for the number of uS@mtets shall not communicate directly with
production or storage areas.

Maintenance workshops shall if possible be separfan production areas. Whenever parts and
tools are stored in the production area, they slwKkept in rooms or lockers reserved for that use.
Animal houses shall be well isolated from otheraarevith separate entrance (animal access) and

air-handling facilities.
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14.4 Storage areas

1441

14.4.2

1443

14.4.4

14.45

14.4.6

14.4.7

14.4.8

Storage areas shall be of sufficient capacity towabrderly storage of the various categories of
materials and products with proper separation aggegation: starting and packaging materials,
intermediates, bulk and finished products, produttguarantine, and released, rejected, returned
or recalled products.

Storage areas shall be designed or adapted toeegeod storage conditions. In particular, they
shall be clean, dry, sufficiently lit and maintainaithin acceptable temperature limits. Where
special storage conditions are required (e.g. teatpes, humidity) these shall be provided,
controlled, monitored and recorded where approgriat

Receiving and dispatch bays shall be separatediaaltl protect materials and products from the
weather. Receiving areas shall be designed anggeplito allow containers of incoming materials
to be cleaned, if necessary, before storage.

Where quarantine status is ensured by storagearate areas, these areas must be clearly marked
and their access restricted to authorized perso#msi system replacing the physical quarantine
shall give equivalent security.

Segregation shall be provided for the storage ¢dcted, recalled, or returned materials or
products.

Highly active and radioactive materials, narcoticgher dangerous drugs, and substances
presenting special risks of abuse, fire or explosioall be stored in safe and secure areas.

Printed packaging materials are considered crit@#ihe conformity of the pharmaceutical product
to its labelling and special attention shall bedp@i sampling and the safe and secure storage of
these materials.

There shall normally be a separate sampling arestdoting materials. If sampling is performed in
the storage area, it shall be conducted in suchap &s to prevent contamination or cross-
contamination.

14.5 Weighing areas

14.6

14.5.1 The weighing of starting materials and the estioratf yield by weighing shall be carried out in

separate weighing areas designed for that useexfmmple, with provisions for dust control. Such
areas may be part of either storage or productieasa

Production areas

14.6.1

14.6.2

In order to minimize the risk of a serious meditatard due to cross-contamination, dedicated and
self-contained facilities must be available for fireduction of particular pharmaceutical products,
such as highly sensitizing materials (e.g. pemd)l or biological preparations (e.g. live
microorganisms). The production of certain othegrhhy active products, such as some antibiotics,
hormones, cytotoxic substances and non-pharmaeéytioducts, shall not be conducted in the
same facilities. In exceptional cases, the prigcgflcampaign working in the same facilities can be
accepted provided that specific precautions arenadnd the necessary validations (including
cleaning validation) are made. The manufacture ezhiiical poisons, such as pesticides and
herbicides, shall not be allowed in premises usedhie manufacture of pharmaceutical products.
Premises shall preferably be laid out in such a asgo allow the production to take place in areas
connected in a logical order corresponding to #mgusnce of the operations and to the requisite

cleanliness levels.
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14.6.3

14.6.4

14.6.5

14.6.6

14.6.7

14.6.8

14.6.9

The adequacy of the working and in-process stosggee shall permit the orderly and logical
positioning of equipment and materials so as toimize the risk of confusion between different
pharmaceutical products or their components, tddagmss-contamination, and to minimize the
risk of omission or wrong application of any of tmanufacturing or control steps.

Where starting and primary packaging materials iatetmediate or bulk products are exposed to
the environment, interior surfaces (walls, floonsl @eilings) shall be smooth and free from cracks
and open joints, shall not shed particulate ma#ted, shall permit easy and effective cleaning and,
if necessary, disinfection.

Pipework, light fittings, ventilation points andhet services shall be designed and sited to avoid
the creation of recesses that are difficult to mlé®s far as possible, for maintenance purposey, th
shall be accessible from outside the manufactuaiegs.

Drains shall be of adequate size and designed quigpped to prevent back-flow. Open channels
shall be avoided where possible, but if they areasary they shall be shallow to facilitate clegnin
and disinfection.

Production areas shall be effectively ventilatedhwir-control facilities (including filtration o&ir

to a sufficient level to prevent contamination acmbss-contamination, as well as control of
temperature and, where necessary, humidity) apiatepio the products handled, to the operations
undertaken and to the external environment. Thesasashall be regularly monitored during both
production and non-production periods to ensureptiamce with their design specifications.
Premises for the packaging of pharmaceutical prisceltall be specifically designed and laid out so
as to avoid mix ups, contamination or cross-contatmn.

Production areas shall be well lit, particularlyes visual online controls are carried out.

14.7 Quality Control (QC) areas

1471

14.7.2

14.7.3

14.7.4

15. Equipment

QC laboratories shall be separated from produci®as. Areas where biological, microbiological
or radioisotope test methods are employed shadkparated from each other.

QC laboratories shall be designed to suit the dgipgrato be carried out in them. Sufficient space
shall be given to avoid mix ups and cross-contatitina There shall be adequate suitable storage
space for samples, reference standards (if negess#n cooling), solvents, reagents and records.
The design of the laboratories shall take into antdhe suitability of construction materials,
prevention of fumes, and ventilation. There shadl separate air supply to laboratories and
production areas. Separate air-handling units atheroprovisions are needed for biological,
microbiological and radioisotope laboratories.

A separate room may be needed for instruments dte@r them against electrical interference,
vibration, contact with excessive moisture and o#aeernal factors, or where it is necessary to
isolate the instruments.

15.1 Equipment must be located, designed, constructgaptad and maintained to suit the operations to be

carried out. The layout and design of equipmenttraims to minimize the risk of errors and permitegtive

cleaning and maintenance in order to avoid crossaroination, build-up of dust or dirt, and, in geaie

any adverse effect on the quality of products.

15.2 Equipment shall be installed in such a way as tamize any risk of error or of contamination.
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16.

15.3

15.4

155

15.6
15.7
15.8

15.9

Fixed pipework shall be clearly labelled to indedhe contents and, where applicable, the direatifon
flow.

All service pipework and devices shall be adeqgyaterked and special attention paid to the prowigid
non-interchangeable connections or adaptors fogetans gases and liquids.

Balances and other measuring equipment of an apgpteprange and precision shall be available for
production and control operations and shall bebcated according to a fixed schedule.

Production equipment shall be thoroughly cleanexdting to a fixed schedule.
Laboratory equipment and instruments shall be dugehe testing procedures undertaken.

Washing, cleaning and drying equipment shall besehoand used so as not to be a source of
contamination.

Production equipment shall not present any hazatti¢ products. The parts of the production equigme
that come into contact with the product must notdsetive, additive, or absorptive to an extent tauld
affect the quality of the product.

15.10 Defective equipment shall be removed from productmd QC areas. If this is not possible, it shall b

clearly labelled as defective to prevent use.

15.11 Closed equipment shall be used whenever appropiebere open equipment is used or equipment is

opened, precautions shall be taken to minimizeasoimation.

15.12 Non-dedicated equipment shall be cleaned accordinglidated cleaning procedures between being used

for production of different pharmaceutical productprevent cross-contamination.

15.13 Current drawings of critical equipment and supgygtems shall be maintained.

Materials

16.1

16.2

16.3

16.4

16.5

16.6

The main objective of a pharmaceutical plant iptoduce finished products for patients’ use from a
combination of materials (starting and packaging).

Materials include starting materials, packaging ariats, gases, solvents, process aids, reagents and
labelling materials.

No materials used for operations such as cleatibggcation of equipment and pest control shall ednto
direct contact with the product. Where possiblehsmaterials shall be of a suitable grade (e.gd fgade)
to minimize health risks.

All incoming materials and finished products shml quarantined immediately after receipt or prdogss
until they are released for use or distribution.

All materials and products shall be stored underappropriate conditions established by the manufag
and in an orderly fashion, to permit batch segiegatnd stock rotation by a first-expire, first-oute.

Water used in the manufacture of pharmaceuticalymrs shall be suitable for its intended use. Tisbgd!

be validated system for treatment of water dravamfrown or any other source to render it potable in
accordance with standards specified by the Burédndian Standards or Local Municipality, as theea
may be, so as to produce Purified Water conformin&harmacopoeial specification. Purified Water so
produced shall only be used for all the operatiexsept washing and cleaning operations where potabl
water may be used. Water shall be stored in tamkigh do not adversely affect quality of water amdure
freedom from microbiological growth. The tank sHadl cleaned periodically and records maintainethby
licensee in this behalf.

Good manufacturing practices regardthg design,installation and operation of pharmaceutical water
systems includingguidance about which quality of water to use foedfic applications, such as the
manufacture of active pharmaceutical ingredientsdosagdorms, shall be ensured.



178

THE GAZETTE OF INDIA : EXTRAORDINARY [RRT II—SEC. 3(i)]

16.7

16.8

16.9

16.10

16.11

16.12

16.13

16.14

16.15

16.16

16.17
16.18

16.19
16.20

16.21

The purchase of starting materials is an importgetation that shall involve staff who has a patécand
thorough knowledge of the products and suppliers.

Starting materials shall be purchased only fromreygd suppliers and, where possible, directly fithie
producer. It is also recommended that the spetifica established by the manufacturer for the istart
materials be discussed with the suppliers. It igefieial for all critical aspects of the productiand control
of the starting material in question, including @mg, labelling and packaging requirements as asl|
complaints and rejection procedures, to be contedlgtagreed between the manufacturer and the muppl
For each consignment, at a minimum, the contaiskeadi be checked at least for integrity of packagd
seal and for correspondence between the ordedelheery note, and the supplier’s labels.

All incoming materials shall be checked to enshia the consignment corresponds to the order. Gumsa
shall be cleaned where necessary and labelledegtired, with the prescribed information. Where
additional labels are attached to containers, thgnal information shall not be lost.

Damage to containers and any other problem thahtn@dversely affect the quality of a material slal
recorded and reported to the QC department andtigeated.

If one delivery of material is made up of differérdtches, each batch must be considered as sefarate
sampling, testing and release.

Starting materials in the storage area shall becgpiately labelled. Labels shall bear at leastftilwing
information:

(a) the designated name of the product and the inteodd reference where applicable;

(b) the batch number given by the supplier and, onipgcthe control or batch number given by the
manufacturer, if any, documented so as to ensaceability;

(c) the status of the contents (e.g. in quarantindest) released, rejected, returned, recalled);

(d) where appropriate, an expiry date or a date beydridh retesting is necessary. When fully validated
computerized storage systems are used, not dilechlbove information need be in a legible form on
the label.

Only raw materials which have been released byhality Control Department and which are withinithe
shelf-life shall be used.

The raw materials other than Active Pharmaceutiogdedients, if released by Quality Control Depatitn
without specific batch testing, for use in manufigictg, it shall be based on vendor approval antissitzal
data analysis of earlier test results of such nadtfar release.

There shall be appropriate procedures or measor@ssure the identity of the contents of each doetaf
starting material. Bulk containers from which saegphave been drawn shall be identified.

Only starting materials released by the QC departraed within their shelf-life shall be used.

Starting materials shall be dispensed only by degig persons, following a written procedure, tsuea
that the correct materials are accurately weighadeasured into clean and properly labelled coetain
Each dispensed material and its weight or volunadl ble independently checked and the check recorded
Materials dispensed for each batch of the finatpod shall be kept together and conspicuously latels
such.

The purchase, handling and control of primary andted packaging materials shall be as for starting

materials.
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16.22

16.23

16.24

16.25

16.26

16.27
16.28

16.29

16.30

16.31

16.32

16.33

Particular attention shall be paid to printed paihkg materials. They shall be stored in secure itioms

so as to exclude the possibility of unauthorizedeas. Roll feed labels shall be used wherever lplessi

Cut labels and other loose printed materials df@htored and transported in separate closed centaso

as to avoid mix ups. Packaging materials shalsbaad for use only by designated personnel follgvain

approved and documented procedure.

Each delivery or batch of printed or primary padkggnaterial shall be given a specific referencenber

or identification mark.

Out-dated or obsolete primary packaging materigirorted packaging material shall be destroyeditnd

disposal recorded.

All products and packaging materials to be used bleachecked on delivery to the packaging depantme

for quantity, identity and conformity with the paaking instructions.

All containers and closures intended for use stathply with the pharmacopoeial requirements. Siétab

validated test methods, sample sizes, specificatimteaning procedure and sterilization procedure,

wherever indicated, shall be strictly followed tasare that these are not reactive, additive, akiserpr
leach to an extent that significantly affects thealgy or purity of the drug. No second hand ordise
containers and closures shall be used :

16.26.1 Whenever bottles are being used, the written sdbedfi cleaning shall be laid down and
followed. Where bottles are not dried after washihgy shall be rinsed with purified water or
water for injection, as the case may be.

16.26.2 The requirements mentioned in the part do not oheltequirements of machinery, equipment
and premises required for preparation of contaiaars closures for different dosage forms and
categories of drugs. The suitability and adequaicyhe machinery, equipment and premises
shall be examined taking into consideration thesiregqnents of each licensee in this respect.

16.26.3 Packaging material to be used for pharmaceuticatiysts shall be in accordance with the
requirements prescribed in Indian Pharmacopoeia.

Intermediate and bulk products shall be kept urgi@ropriate conditions.

Intermediate and bulk products purchased as sughtsth handled on receipt as though they wereistart

materials.

Finished products shall be held in quarantine uhgir final release, after which they shall berstbas

usable stock under conditions established by theufaaturer.

The evaluation of finished products and the docuatem necessary for release of a product for asde

described in clause 31, “Good practices in qualisgtrol”.

Rejected materials and products shall be clearlskethas such and stored separately in restricteasar

They shall either be returned to the suppliersndrere appropriate, reprocessed or destroyed imalyti

manner. Whatever action is taken shall be apprbyealthorized personnel and recorded.

The reworking or recovery of rejected products Ishalexceptional. It is permitted only if the qiwlof

the final product is not affected, if the specifioas are met, and if it is done in accordance ithefined

and authorized procedure after evaluation of thlesrinvolved. A record shall be kept of the rewngkor
recovery. A reworked batch shall be given a newlbatimber.

The introduction of all or part of earlier batchesnforming to the required quality standards, iatieatch

of the same product at a defined stage of manufastuall be authorized beforehand. This recoveayl sh
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17.

be carried out in accordance with a defined procediter evaluation of the risks involved, inclugliany
possible effect on shelf-life. The recovery shallrbcorded.

16.34 The need for additional testing of any finisheddurat that has been reprocessed, reworked or intchveh
recovered product has been incorporated, shalbbsidered by the QC department.

16.35 Recalled products shall be identified and storgrhssely in a secure area until a decision is taltetheir
fate. This decision shall be made as soon as gessib

16.36 Products returned from the market shall be destraydess it is certain that their quality is satetbry; in
such cases they may be considered for resaleairaléihg, or alternative action taken only aftezytthave
been critically assessed by the QC function in etamace with a written procedure. The nature of the
product, any special storage conditions it requiitsscondition and history, and the time elapsedsesii
was issued shall all be taken into account inaksessment. Where any doubt arises over the qoéline
product, it shall not be considered suitable fassee or reuse. Any action taken shall be apprtalyia
recorded.

16.37 There shall be records for the receipt and prejperaf reagents and culture media.

16.38 Reagents made up in the laboratory shall be prdpaceording to written procedures and appropriately
labelled. The label shall indicate the concentratistandardization factor, shelf-life, the date whe-
standardization is due, and the storage conditidh® label shall be signed and dated by the person
preparing the reagent.

16.39 Both positive and negative controls shall be agpi@everify the suitability of culture media eadimé they
are prepared and used. The size of the inoculurd irs@ositive controls shall be appropriate to the
sensitivity required.

Reference Standards

17.1 Whenever official reference standards exist, theflve used.

17.2 Indian Pharmacopoeia reference standards shalideeiqed from Indian Pharmacopoeia Commission.

17.3 Official reference standards shall only be usedHerpurpose described in the appropriate monograph

17.4 Reference standards prepared by the manufactuadirbshtested, released and stored in the sameaway

official standards. They shall be kept under thepomsibility of a designated person in a secure.are

17.5 Secondary or working standards may be establislyethé application of appropriate tests and chectks a

regular intervals to ensure standardization.

17.6 Reference standards shall be properly labelled atitbast the following information:

(&) name of the material;

(b) batch or lot number and control number;
(c) date of preparation;

(d) shelf-life;

(e) potency;

(H) storage conditions.

17.7 All in-house reference standards shall be standaddagainst an official reference standard, whexilable,

initially and at regular intervals thereafter.

17.8 All reference standards shall be stored and usadiianner that will not adversely affect their éyal
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18. Waste materials

19.

18.1 Provision shall be made for the proper and safeagto of waste materials waiting disposal. Toxic
substances and flammable materials shall be storsditably designed, separate, enclosed cupboards.

18.2 Waste material shall not be allowed to accumulatghall be collected in suitable receptacles émoval to
collection points outside the buildings and disgbsé safely and in a sanitary manner at regular and
frequent intervals.

18.3 The disposal of sewage and effluents (solid, ligaiti gas) from the manufacturing area shall be in
conformity with the requirements of EnvironmentIBtibn Control Board.

18.4 All bio-medical waste shall be destroyed as perpitavisions of the Bio-Medical Waste (Managemert an

Handling) Rules, 2016.

18.5 Rodenticides, insecticides, fumigating agents amitizing materials shall not be permitted to comtzate
equipment, starting materials, packaging materiatprocess materials or finished products.

Documentation

19.1 Principle

Good documentation is an essential part of theityuassurance system and, as such, shall exisalfor

aspects of good manufacturing practices. Its aimst@ define the specifications and proceduresafbr

materials and methods of manufacture and conwadnsure that all personnel concerned with manufact
know what to do and when to do it; to ensure thdlharized persons have all the information necgssar
decide whether or not to release a batch of a finugale; to ensure the existence of documentedeece,
traceability, and to provide records and an audit that will permit investigation. It ensures theailability

of the data needed for validation, review and stigtl analysis. The design and use of documergsrik

upon the manufacturer. In some cases some or ahefdocuments described below may be brought

together, but they will usually be separate.
19.2 General

19.2.1 Documents shall be designed, prepared, revieweddatdbuted with care. They shall comply
with the relevant parts of the manufacturing andrices.

19.2.2 Documents shall be approved, signed and dated byatipropriate responsible persons. No
document shall be changed without authorizationagptoval.

19.2.3 Documents shall have unambiguous contents: thes tiiture and purpose shall be clearly stated.
They shall be laid out in an orderly fashion andebsy to check. Reproduced documents shall be
clear and legible. The reproduction of working dmemts from master documents must not allow
any error to be introduced through the reprodugtimtess.

19.2.4 Documents shall be regularly reviewed and keptougate. When a document has been revised, a
system shall exist to prevent inadvertent use efghperseded version. Superseded documents
shall be retained for a specific period of time.

19.2.5 Where documents require the entry of data, theseesrshall be clear, legible and indelible.
Sufficient space shall be provided for such entries.

19.2.6 Any alteration made to a document shall be sigmeidated; the alteration shall be done in such a
way as to permit the reading of the original infatian. Where appropriate, the reason for the

alteration shall be recorded.
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19.2.7

19.2.8

19.2.9

Records shall be made or completed when any atitaken and in such a way that all significant
activities concerning the manufacture of pharmaceluproducts are traceable. Records shall be
retained for at least one year after the expirg @édthe finished product.

Data (and records for storage) may be recorded Ibgtrenic data-processing systems or by
photographic or other reliable means. Master foamwnd detailed SOPs relating to the system in
use shall be available and the accuracy of therdscehall be checked. If documentation is
handled by electronic data-processing methods, auntiiorized persons shall be able to enter or
modify data in the computer system, and there dieak record of changes and deletions; access
shall be restricted by passwords or other means thed entry of critical data shall be
independently checked. Batch records stored elgictitty shall be protected by back-up transfer
on magnetic tape, microfilm, electronic discs, papentouts or other means. It is particularly
important that, during the period of retention, tia¢a are readily available.

The site master file shall be prepared and maiathirp to date as per the Appendix-l appended to

this part.

19.3 Documents Required
19.3.1 Labels

19.3.1.1 Labels applied to containers, equipment or premssedl be clear, unambiguous and in

the company’s agreed format. It is often helpfuhddition to the wording on the labels to

use colours to indicate status (e.g. quarantinexkmted, rejected, and clean).

19.3.1.2 All finished drugs shall be identified by labellingearing at least the following

information:
(a) the name of the drugs;

(b) a list of the active ingredients (if applicable tlwthe INN), showing the amount of
each present and a statement of the net contegts(ember of dosage units, weight,

volume);
(c) the batch number assigned by the manufacturer;
(d) the expiry date and date of manufacture in an uedddrm;
(e) any special storage conditions or handling preoastthat may be necessary;
(H directions for use, and warnings and precautioasrttay be necessary;

(g) the name and address of the manufacturer or theayrand the person responsible

for placing the product on the market.

19.3.1.3 For reference standards, the label and/or accompgutipcument shall indicate potency

or concentration, date of manufacture, expiry dddge the closure is first opened, storage

conditions and control number, as appropriate.

19.3.2 Specifications and testing procedures

19.3.2.1 Testing procedures described in documents shalabdated in the context of available

facilities and equipment before they are adopteddutine testing.
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19.3.2.2

19.3.2.3

19.3.24

19.3.2.5

There shall be appropriately authorized and datestipations, including tests on
identity, content, purity and quality, for startiagd packaging materials and for finished
products; where appropriate, they shall also beilabla for intermediate or bulk
products. Specifications for water, solvents amajemts (e.g. acids and bases) used in

production shall be included.

Each specification shall be approved, signed ameddand maintained by the QC or QA
units. Specifications for starting materials, imediates, bulk, finished products and

packaging materials.

Periodic revisions of the specifications may beessary to comply with new editions of

the Indian pharmacopoeia or other official pharnpexa.

Pharmacopoeias, reference standards, referencérsspew other reference materials

shall be available in the QC laboratory.

19.3.3 Specifications for starting and packaging materials

19.3.3.1

19.3.3.2

19.3.3.3

19.3.3.4

Specifications for starting, primary and printedckeging materials shall provide, if

applicable, a description of the materials, inahadi

(a) the designated name (if applicable, the INN) anerival code reference;
(b) the reference, if any, to a pharmacopoeial mondgrap

(c) qualitative and quantitative requirements with ataace limits.

Depending on the company’s practice other data Ineagdded to the specification, such
as:

(a) the supplier and the original producer of the mater

(b) a specimen of printed materials;

(c) directions for sampling and testing, or a referetocprocedures;
(d) storage conditions and precautions;

(e) the maximum period of storage before re-examination

Packaging material shall conform to specificatioand shall be compatible with the
material and/or with the drugs it contains. Thearat shall be examined for compliance

with the specification, and for defects as welfasthe correctness of identity markings.

Documents describing testing procedures shall stia¢e required frequency for re-

assaying each starting material, as determinetslstability.

19.3.4 Specifications for intermediate and bulk products

19.34.1

Specifications for intermediate and bulk produdislisbe available. The specifications
shall be similar to specifications for starting eréls or for finished products, as

appropriate.
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19.3.5 Specifications for finished products
19.3.5.1 Specifications for finished products shall include:

(a) the designated name of the product and the codeerefe, where applicable;
(b) the designated name(s) of the active ingrediefif(applicable, with the INN(s));
(c) the formula or a reference to the formula if pre@ddn any pharmacopoeia;
(d) a description of the dosage form and package detail
(e) directions for sampling and testing or a referetacgrocedures;
() the qualitative and quantitative requirements, witobeptance limits;
(9) the storage conditions and precautions, where cgigg;
(h) the shelf-life.

19.3.6 Master formula records

19.3.6.1 A formally authorized master formula shall exist fs|ach product and batch size to be

manufactured.

19.3.6.2 The master formula records shall include:
(a) the name of the product, with a product referermmeaelating to its specification;
(b) a description of the dosage form, strength of tleelpct and batch size;

(c) a list of all starting materials to be used (if bggble with the INNSs), with the
amount of each, described using the designated aamha reference that is unique to
that material (mention shall be made of any sulsgtathat may disappear in the

course of processing);

(d) a statement of the expected final yield with theegtable limits, and of relevant

intermediate yields, where applicable;
(e) a statement of the processing location and thesipahequipment to be used,;

(H the methods, or reference to the methods, to be fasepreparing and operating the
critical equipment, e.g. cleaning (especially attechange in product), assembling,

calibrating, sterilizing, use;

(g) detailed step-wise processing instructions (e.@ckd on materials, pre-treatments,

sequence for adding materials, mixing times, tetpees);
(h) the instructions for any in-process controls witait limits;

(i) where necessary, the requirements for storage ef pgtoducts, including the

container, the labelling, and any special storagelitions;
()) any special precautions to be observed.

(k) The hold time permitted for intermediate and ingass material.
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19.3.7 Packaging instructions

19.3.7.1 Formally authorized packaging instructions shalisefor each product, pack size and

type. These shall normally include, or make refeecto:
(a) the name of the product;

(b) a description of its pharmaceutical form, strengtid, where applicable, method of

application;

(c) the pack size expressed in terms of the humbeghiv@ir volume of the product in

the final container;

(d) a complete list of all the packaging materials megfli for a standard batch size,
including quantities, sizes and types, with theecodreference number relating to the

specifications for each packaging material;

(e) where appropriate, an example or reproduction ef mklevant printed packaging
materials and specimens, indicating where the batohber and expiry date of the

product have been marked;

(f) special precautions to be observed, including afadhexamination of the packaging
area and equipment in order to ascertain the lieerance before and after packaging

operations;

(g) a description of the packaging operation, includiagy significant subsidiary

operations, and equipment to be used;
(h) details of in-process controls with instructions $ampling and acceptance limits.
19.3.8 Batch processing records

19.3.8.1 A batch processing record shall be kept for eacbhbprocessed. It shall be based on the
relevant parts of the currently approved speciiiceg on the record. The method of
preparation of such records shall be designed tmdaerrors. (Copying or validated
computer programs are recommended. Transcribing fpproved documents shall be

avoided.)

19.3.8.2 Before any processing begins a check shall be rttetethe equipment and work station
are clear of previous products, documents, or na$enot required for the planned

process, and that the equipment is clean and $iif@buse. This check shall be recorded.

19.3.8.3 During processing, the following information shbé# recorded at the time each action is
taken, and after completion the record shall bedland signed by the person responsible

for the processing operations:
(a) the name of the product;
(b) the number of the batch being manufactured;

(c) dates and times of commencement, of significanermediate stages, and of

completion of production;
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(d) the name of the person responsible for each stgeduction;

(e) the initials of the operator(s) of different sigo#&nt steps of production and, where

appropriate, of the person(s) who checked eachesit operations (e.g. weighing);

(H the batch number and/or analytical control numbret the quantity of each starting
material actually weighed (including the batch nembnd amount of any recovered

or reprocessed material added);
(g) any relevant processing operation or event andnidger equipment used;
(h) The hold time permitted for intermediate and inqess material;

(i) the in-process controls performed, the initialghaf person(s) carrying them out, and

the results obtained;

() the amount of product obtained at different andtipent stages of manufacture
(vield), together with comments or explanations $ignificant deviations from the
expected yield;

(k) notes on special problems including details, witgned authorization for any

deviation from the master formula.

19.3.9 Batch packaging records

19.3.9.1

19.3.9.2

19.3.9.3

A batch packaging record shall be kept for eacklbat part batch processed. It shall be
based on the relevant parts of the approved pautfagstructions, and the method of
preparing such records shall be designed to avoaise (Copying or validated computer

programs are recommended. Transcribing from apprdeeuments shall be avoided.)

Before any packaging operation begins, checks bleathade that the equipment and work
station are clear of previous products, documentaaterials not required for the planned
packaging operations, and that equipment is cleansaitable for use. These checks shall

be recorded.

The following information shall be recorded at tirae each action is taken, and the date

and the person responsible shall be clearly idedtify signature or electronic password:

(a) the name of the product, the batch number and tlamtdy of bulk product to be
packed, as well as the batch number and the plagunactity of finished product that
will be obtained, the quantity actually obtained &ine reconciliation;

(b) the date(s) and time(s) of the packaging operations;
(c) the name of the responsible person carrying oup#oaging operation;
(d) the initials of the operators of the different sfgant steps;

(e) the checks made for identity and conformity withe tpackaging instructions,

including the results of in-process controls;

(H details of the packaging operations carried outluiing references to equipment

and the packaging lines used, and, when necegsarynstructions for keeping the
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product if it is unpacked or a record of returnprgduct that has not been packaged

to the storage area;

(g) whenever possible, samples of the printed packagmaderials used, including
specimens bearing the approval for the printingaofl regular check (where

appropriate) of the batch number, expiry date, amdadditional overprinting;

(h) notes on any special problems, including detailargf deviation from the packaging

instructions, with written authorization by an apriate person;

() the quantities and reference number or identificatdf all printed packaging
materials and bulk product issued, used, destrayedeturned to stock and the

quantities of product obtained to permit an adegvatonciliation.

19.3.10 Standard operating procedures and records

19.3.10.1 Standard Operating Procedures (here in after toefmred as SOPs) and associated

records of actions taken or, where appropriateclosions reached shall be available

for:

(a) equipment assembly and validation;

(b) analytical apparatus and calibration;

(c) maintenance, cleaning and sanitization;

(d) personnel matters including qualification, trainistpthing and hygiene;
(e) environmental monitoring;

(f) pest control;

(g) complaints;

(h) recalls;

(i) returns.

19.3.10.2 There shall be SOPs and records for the receipach delivery of starting material and

primary and printed packaging material.

19.3.10.3 The records of the receipts shall include:

(a) the name of the material on the delivery note &edcontainers;
(b) the “in-house” name and/or code of material if giéint from (a);
(c) the date of receipt;

(d) the supplier's name and, if possible, manufactereéme;

(e) the manufacturer’s batch or reference number;

(f) the total quantity, and number of containers resgiv

(g) the batch number assigned after receipt;
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19.3.10.4

19.3.10.5

19.3.10.6

19.3.10.7

19.3.10.8

19.3.10.9

19.3.10.10

19.3.10.11

19.3.10.12

19.3.10.13

(h) any relevant comment (e.g. state of the containers)

There shall be SOPs for the internal labelling, rqotine and storage of starting

materials, packaging materials and other matetgalsppropriate.

SOPs shall be available for each instrument anaepief equipment (e.g. use,

calibration, cleaning, maintenance) and placeddeecproximity to the equipment.

There shall be SOPs for sampling, which specify pleeson(s) authorized to take
samples.

The sampling instructions shall include:
(a) the method of sampling and the sampling plan;
(b) the equipment to be used;

(c) any precautions to be observed to avoid contananatf the material or any
deterioration in its quality;

(d) the amount(s) of sample(s) to be taken;
(e) instructions for any required subdivision of thengde;

(f) the type of sample container(s) to be used, andthehethey are for aseptic

sampling or for normal sampling, and labelling;

(g) any specific precautions to be observed, especiallegard to the sampling of

sterile or noxious material.

There shall be an SOP describing the details ob#teh (lot) numbering system, with
the objective of ensuring that each batch of intstimte, bulk or finished product is

identified with a specific batch number.

The SOP for batch numbering that are applied to ghecessing stage and to the
respective packaging stage shall be related to eteh.

The SOP for batch numbering shall ensure that #imesbatch numbers will not be

used repeatedly; this applies also to reprocessing.

Batch-number allocation shall be immediately reedrde.g. in a logbook. The record

shall include at least the date of allocation, piciddentity and size of batch.

There shall be written procedures for testing nialteand products at different stages
of manufacture, describing the methods and equipntenbe used. The tests

performed shall be recorded.

Analysis records shall include at least the follogvdata:

(a) the name of the material or product and, whereiegiplke, dosage form;

(b) the batch number and, where appropriate, the metwéx and/ or supplier;

(c) references to the relevant specifications andriggtiocedures;
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(d) test results, including observations and calcutstioand reference to any

specifications (limits);
(e) date(s) and reference number(s) of testing;
(H the initials of the persons who performed the hegti

(g) the date and initials of the persons who verifiee testing and the calculations,

where appropriate;

(h) a clear statement of release or rejection (or oti@ius decision) and the dated

signature of the designated responsible person.

19.3.10.14 Written release and rejection procedures shaliMadlable for materials and products,
and in particular for the release for sale of thmeshed product by an authorized

person.

19.3.10.15 Records shall be maintained of the distributioma&th batch of a product in order, for

example, to facilitate the recall of the batchatassary.

19.3.10.16 Records shall be kept for major and critical eqepim as appropriate, of any
validations, calibrations, maintenance, cleaningepair operations, including dates

and the identity of the people who carried out ¢hegerations.

19.3.10.17 The use of major and critical equipment and theasmrehere products have been

processed shall be appropriately recorded in ctioginzal order.

19.3.10.18 There shall be written procedures assigning respiibg for cleaning and sanitation
and describing in sufficient detail the cleanindnestules, methods, equipment and
materials to be used and facilities and equipmentbé cleaned. Such written

procedures shall be followed.
20. Good practices in production

20.1 Principle
Production operations must follow clearly definetbgedures in accordance with manufacturing and

licences, with the objective of obtaining produatshe requisite quality.

20.2 General
20.2.1 All handling of materials and products, such agigicand cleaning, quarantine, sampling, storage,
labelling, dispensing, processing, packaging argfridution shall be done in accordance with

written procedures or instructions and, where nesugs recorded.

20.2.2 Deviation from instructions or procedures shalldveided as far as possible. If deviations occur,
they shall be in accordance with an approved praged he authorization of the deviation shall be
approved in writing by a designated person, with itvolvement of the QC department, when

appropriate.

20.2.3 Checks on yields and reconciliation of quantitibalsbe carried out as necessary to ensure that

there are no discrepancies outside acceptableslimit
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20.2.4

20.2.5

20.2.6

20.2.7

20.2.8

Operations on different products shall not be edrut simultaneously or consecutively in the

same room or area unless there is no risk of migrugross-contamination.

At all times during processing, all materials, botatainers, major items of equipment, and, where
appropriate, the rooms and packaging lines being,ustgall be labelled or otherwise identified

with an indication of the product or material beimgcessed, its strength (where applicable) and
the batch number. Where applicable, this indicatiball also mention the stage of production. In
some cases it may be useful to also record the nafntbe previous product that has been

processed.
Access to production premises shall be restriateglithorized personnel.

Non-medicinal products shall not be produced inasrer with equipment destined for the

production of pharmaceutical products.

In-process controls are usually performed withia pioduction area. The performance of such in-
process controls shall not have any negative effedhe quality of the product or another product

(e.g. cross-contamination or mix up).

20.3 Prevention of cross-contamination and bacterial caimmination during production

20.3.1

20.3.2

20.3.3

When dry materials and products are used in pramhycspecial precautions shall be taken to
prevent the generation and dissemination of dustviion shall be made for proper air control

(e.g. supply and extraction of air of suitable dyal

Contamination of a starting material or of a prddbg another material or product must be
avoided. This risk of accidental cross-contamimatimises from the uncontrolled release of dust,
gases, particles, vapours, sprays or organisms fraterials and products in process, from
residues on equipment, from intruding insects, #&mn operators’ clothing, skin, etc. The
significance of this risk varies with the type @fiitaminant and of the product being contaminated.
Among the most hazardous contaminants are highigitsging materials, biological preparations
such as living organisms, certain hormones, cyiotasubstances, and other highly active
materials. Products in which contamination is k&l be most significant are those administered
by injection or applied to open wounds and thosewiin large doses and/or over a long time.
Highly hazardous, poisonous and explosive matesath as narcotics, psychotropic drugs and
substances presenting potential risks of abuse ofirexplosion shall be stored in safe and secure
areas. Adequate fire protection measures shafirbeided in conformity with the Rules of the

concerned civic authorities.

Cross-contamination shall be avoided by taking appate technical or organizational measures,

for example:

(a) carrying out production in dedicated and self-cor@d areas (which may be required for
products such as penicillins, cytotoxic, sex horegnspore forming, live vaccines, live

bacterial preparations and certain other biologigal

(b) conducting campaign production (separation in tif@lowed by appropriate cleaning in

accordance with a validated cleaning procedure;
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20.3.4

20.3.5

(c) providing appropriately designed airlocks, presdlifierentials, and air supply and extraction

systems;

(d) minimizing the risk of contamination caused by reglation or re-entry of untreated or

insufficiently treated air;
(e) wearing protective clothing where products or matserare handled;
(f) using cleaning and decontamination procedures ofkneffectiveness;
(g) using a “closed system” in production;
(h) testing for residues;
(i) using cleanliness status labels on equipment.

Measures to prevent cross-contamination and tHédcterzeness shall be checked periodically

according to SOPs.

Production areas where susceptible products arepsed shall undergo periodic environmental

monitoring (e.g. for microbiological and particidanatter, where appropriate).

20.4 Processing operations

20.4.1

20.4.2

20.4.3

20.4.4

20.4.5

20.4.6

20.4.7

20.4.8

20.4.9

Before any processing operation is started, stegh st taken to ensure that the work area and
equipment are clean and free from any starting mnadse products, product residues, labels or

documents not required for the current operation.
Any necessary in-process controls and environmeotatrols shall be carried out and recorded.

Means shall be instituted of indicating failureseafuipment or of services (e.g. water, gas) to
equipment. Defective equipment shall be withdravenrf use until the defect has been rectified.
After use, production equipment shall be cleanethaut delay according to detailed written

procedures and stored under clean and dry condifio separate area or in a manner that will

prevent contamination.

Time limits for storage of process materials andigeent, after cleaning and before use, shall be

stated and based on relevant data.

Containers for filling shall be cleaned beforeifigl. Attention shall be given to avoiding and

removing any contaminants such as glass fragmedtsnetal particles.
Any significant deviation from the expected yielth be recorded and investigated.

Checks shall be carried out to ensure that pipelened other pieces of equipment used for the

transportation of products from one area to anadherconnected in the correct manner.

Pipes used for conveying distilled or deionizedewaind, where appropriate, other water pipes
shall be sanitized and stored according to wrifeocedures that detail the action limits for

microbiological contamination and the measuresettalen.

Measuring, weighing, recording, and control equipmand instruments shall be serviced and

calibrated at pre-specified intervals and recordsntained. To ensure satisfactory functioning,
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instruments shall be checked daily or prior to fmeperforming analytical tests. The date of
calibration and servicing and the date when recatiibn is due shall be clearly indicated on a label

attached to the instrument.

20.4.10 Repair and maintenance operations shall not presgnhazard to the quality of the products.

20.5 Packaging operations

20.5.1

20.5.2

20.5.3

20.5.4

20.5.5

20.5.6

20.5.7

20.5.8

When the programme for packaging operations isgosét up, particular attention shall be given
to minimizing the risk of cross-contamination, migs or substitutions. Different products shall
not be packaged in close proximity unless therghigsical segregation or an alternative system

that will provide equal assurance.

Before packaging operations are begun, steps d&wmaltaken to ensure that the work area,
packaging lines, printing machines and other egeipinare clean and free from any products,
materials or documents used previously and whiehnat required for the current operation. The
line clearance shall be performed according to ppr@priate procedure and checklist, and
recorded.

The name and batch number of the product beingleédrghall be displayed at each packaging
station or line.

Normally, filling and sealing shall be followed gsickly as possible by labelling. If labelling is
delayed, appropriate procedures shall be applieensure that no mix ups or mislabelling can

occur.

The correct performance of any printing (e.g. alemumbers or expiry dates) done separately or
in the course of the packaging shall be checkedecarded. Attention shall be paid to printing by
hand, which shall be rechecked at regular intervals.

Special care shall be taken when cut labels aré asd when overprinting is carried out off-line,
and in hand-packaging operations. Roll-feed labsdsnormally preferable to cut labels in helping
to avoid mix ups. Online verification of all labddy automated electronic means can be helpful in
preventing mix ups, but checks shall be made tarenthat any electronic code readers, label
counters, or similar devices are operating coryettlhen labels are attached manually, in-process

control checks shall be performed more frequently.

Printed and embossed information on packaging fia¢deshall be distinct and resistant to fading
or erasing.

Regular online control of the product during padkggshall include at a minimum checks on:
(a) the general appearance of the packages;

(b) whether the packages are complete;

(c) whether the correct products and packaging masesia used,;

(d) whether any overprinting is correct;

(e) the correct functioning of line monitors.



LHKKK[K.M 3 © HKkjr dk jkti=k % vIk/Kj.k 193

Samples taken away from the packaging line shalbaaeturned.

20.5.9 Products that have been involved in an unusualteMating packaging shall be reintroduced into
the process only after special inspection, invasitbgn and approval by authorized personnel. A
detailed record shall be kept of this operation.

20.5.10 Any significant or unusual discrepancy observedirdureconciliation of the amount of bulk
product and printed packaging materials and thelrmurof units produced shall be investigated,

satisfactorily accounted for, and recorded befetease.

20.5.11 Upon completion of a packaging operation, any udussch-coded packaging materials shall be
destroyed and the destruction recorded. A docurdgimecedure requiring checks to be performed
before returning unused materials shall be followeghcoded printed materials are returned to
stock.

20.5.12 Production records shall be reviewed as part ofapproval process of batch release before
transfer to the authorized person. Any divergencefadure of a batch to meet production
specifications shall be thoroughly investigatede Tihvestigation shall, if necessary, extend to
other batches of the same product and other predhet may have been associated with the
specific failure or discrepancy. A written recorfl the investigation shall be made and shall

include the conclusion and follow-up action.

21. Good practices in quality control

211

21.2

21.3

Quality control is the part of good manufacturingagtices concerned with sampling, specificationd an
testing, and with the organization and documentathich ensure that the necessary and relevaist aest
actually carried out and that materials are naaséd for use, nor products released for salepgysuwntil
their quality has been judged to be compliant with requirements. Quality control is not confined t

laboratory operations, but may be involved in mdagisions concerning the quality of the product.
The independence of QC from production is consilénadamental.

Each manufacturer shall have a QC function. Thef@tion shall be independent of other departments
and under the authority of a person with approeréatalifications and experience. Adequate resources
be available to ensure that all the QC arrangemargseffectively and reliably carried out. The lasi

requirements for QC are as follows:

(a) adequate facilities, trained personnel and appropsatedures must be available for sampling,
inspecting, and testing starting materials, paakggnaterials, and intermediate, bulk, and finished
products, and where appropriate for monitoring emunental conditions for good manufacturing

practices purposes;

(b) samples of starting materials, packaging materiatermediate products, bulk products and finished
products must be taken by methods and personnebegup by the QC department;

(c) qualification and validation;
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(d) records must be made (manually and/or by recorgfisjuments) demonstrating that all the required
sampling, inspecting and testing procedures hatteallig been carried out and that any deviationsehav
been fully recorded and investigated;

(e) the finished products must contain ingredients dging with the qualitative and quantitative
composition of the product described in the licertbe ingredients must be of the required purity, i
their proper container and correctly labelled;

(f records must be made of the results of inspectmytasting the materials and intermediate, bulk and
finished products against specifications; produsgeasment must include a review and evaluation of
the relevant production documentation and an ass¥s0f deviations from specified procedures;

(g) sufficient samples of starting materials and prdslunust be retained to permit future examination of
the product if necessary; the retained product rbaskept for the appropriate time in its final pack
unless the pack is exceptionally large, in whickecane that is equivalent to the marketed packaging
system may be used.

21.4 Other QC responsibilities include:

(a) establishing, validating and implementing all Q@q&dures;

(b) evaluating, maintaining and storing reference staasifor substances;

(c) ensuring the correct labelling of containers ofenials and products;

(d) ensuring that the stability of the active pharméicaliingredients and products is monitored;

(e) participating in the investigation of complaint$ated to the quality of the product;

(H participating in environmental monitoring;

(g) participation in quality risk management programme.

These activities shall be carried out in accordamitie written procedures and, where necessary rdech

21.5 Quality control personnel must have access to mrolu areas for sampling and investigation as
appropriate.
21.6 Control of starting materials and intermediate, buk and finished products

21.6.1 All tests shall follow the instructions given inetlelevant written test procedure for each material

or product. The result shall be checked by the i@ before the material or product is released

or rejected.

21.6.2 Samples shall be representative of the batchesatdrial from which they are taken in accordance

with the approved written procedure.

21.6.3 Sampling shall be carried out so as to avoid coirtation or other adverse effects on quality. The

containers that have been sampled shall be markedrdingly and carefully resealed after

sampling.



LHKKK[K.M 3 ©

HKkjr dk jkti=k % vIk/Kj.k 195

21.6.4

21.6.5

21.6.6

21.6.7

Care shall be taken during sampling to guard againatamination or mix up of, or by, the
material being sampled. All sampling equipment tt@hes into contact with the material shall be

clean. Some particularly hazardous or potent natemay require special precautions.

Sampling equipment shall be cleaned and, if necgssterilized before and after each use and

stored separately from other laboratory equipment.

Each sample container shall bear a label indicating

(a) the name of the sampled material;

(b) the batch or lot number;

(c) the number of the container from which the sample lteen taken;
(d) the number of the sample;

(e) the signature of the person who has taken the sampl

(H the date of sampling.

Out-of-specification results obtained during tegtof materials or products shall be investigated in

accordance with an approved procedure. Recordstshataintained.

21.7 Test requirements

2171

21.7.2

Before releasing a starting or packaging matenaluse, the QC in-charge shall ensure that the
materials have been tested for conformity with #pations for identity, strength, purity and other

quality parameters.

An identity test shall be conducted on a samplenfach container of starting material. It is
permissible to sample only a proportion of the aordrs where a validated procedure has been

established to ensure that no single containetantiisg material has been incorrectly labelled.
This validation shall take account of at leastftiilowing aspects:

— the nature and status of the manufacturer andeo$tipplier and their understanding of the good

manufacturing practises requirements;
— the QA system of the manufacturer of the startirzgemal;
— the manufacturing conditions under which the stgrthaterial is produced and controlled;
— the nature of the starting material and the medlginoducts in which it will be used.

Under such a system it is possible that a validatededure for exemption from the requirement
for identity testing of each incoming container sihrting material could be accepted for the

following:
— starting materials coming from a single product afaaoturer or plant; or

— starting materials coming directly from a manufaetuor in the manufacturer’s sealed container

where there is a history of reliability, and regudaudits of the manufacturer's QA system are
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21.7.3

21.74

21.75

21.7.6

21.7.7

conducted by the purchaser (the manufacturer ofntleelicinal product) or by an officially

accredited body.
It is improbable that such a procedure could bisfsatorily validated for either:

— starting materials supplied by intermediaries, sastbrokers, where the source of manufacture

is unknown or not audited; or
— starting materials for use in parenteral products.
Each batch (lot) of printed packaging materials thmesexamined following receipt.

In lieu of full testing by the manufacturer, a diate of analysis may be accepted from the
supplier, provided that the manufacturer estabdistiee reliability of the supplier’s analysis

through appropriate periodic validation of the digyfs test results and through on-site audits of
the supplier’'s capabilities. Certificates must bigioals (not photocopies) or otherwise have their

authenticity assured. Certificates must contaileadt the following information:
(a) identification (name and address) of the issuirgpar;

(b) signature of the competent official, and statenoditis or her qualifications;
(c) the name of the material tested;

(d) the batch number of the material tested;

(e) the specifications and methods used;

(f) the test results obtained,;

(g) the date of testing.

In-process control records shall be maintainedfand a part of the batch records.

For each batch of drugs, there shall be an apmigptaboratory determination of satisfactory

conformity to its finished product specificatioriqurto release.

Products failing to meet the established specifioator any other relevant quality criteria shall b

rejected.

21.8 Batch record review

218.1

21.8.2

Quality control records shall be reviewed as pé#rthe approval process of batch release before
transfer to the authorized person. Any divergencéiture of a batch to meet its specifications
shall be thoroughly investigated. The investigatitwall, if necessary, extend to other batches of
the same product and other products that may haee hssociated with the specific failure or
discrepancy. A written record of the investigatshall be made and shall include the conclusion

and follow-up action.

Retention samples from each batch of finished prbdhall be kept for at least one year after the
expiry date. Finished products shall usually bet kepheir final packaging and stored under the
recommended conditions. If exceptionally large paes are produced, smaller samples might be

stored in appropriate containers. Samples of aciging materials shall be retained for at least
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one year beyond the expiry date of the correspanfimshed product. Other starting materials
(other than solvents, gases and water) shall tenest for a minimum of two years if their
stability allows. Retention samples of materiald @anoducts shall be of a size sufficient to permit

at least two full re-examinations.

21.9 Stability studies

21.9.1 QC shall evaluate quality and stability of finishelkarmaceutical products and, when necessary,

of starting materials and intermediate products.

21.9.2 QC shall establish expiry dates and shelf-life Hjpations on the basis of stability tests related

storage conditions.

21.9.3 A written programme for on-going stability deter@iion shall be developed and implemented to
include elements such as:

(a) a complete description of the drug involved in $hedy;

(b) the complete set of testing parameters and methiederibing all tests for potency, purity,

and physical characteristics and documented evedtrat these tests indicate stability;
(c) provision for the inclusion of a sufficient numhdrbatches;
(d) the testing schedule for each drug ;
(e) provision for special storage conditions;
(H provision for adequate sample retention;
(g) asummary of all the data generated, includingetr@uation and the conclusion of the study.

21.9.4 Stability shall be determined prior to marketingdafollowing any significant changes, for

example, in processes, equipment or packaging rakster

22. Computerized systems

22.1 GMP-related computerized systems shall be validafbe depth and scope of validation depends on the

22.2

22.3

22.4

22.5

diversity, complexity and criticality of the compuized application.

Appropriate installation quali cation and operatanquali cation shall demonstrate the suitability o
computer hardware and software to perform assitgsd.

Commercially available software that has been qdhldloes not require the same level of testinganf
existing system was not validated at the time efaltation, a retrospective validation could be dumted

if appropriate documentation is available.

Computerized systems shall have suf cient conttolprevent unauthorized access or changes to data.
There shall be controls to prevent omissions ired&tg. the system being turned off and data not
captured). There shall be a record of any dataghamade, the previous entry, the person who maale th

change and when the change was made.

Written procedures shall be available for the openaand maintenance of computerized systems.
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22.6  Where critical data are being entered manuallysetishall be an additional check on the accuradhef

data entered. This can be done by a second operabgrthe system itself.

22.7 Incidents related to computerized systems thatccaifiect the quality of products or the reliabiliby
records or test results shall be recorded and figated.

22.8 Changes to the computerized system shall be mambeding to a change procedure and shall be formally
authorized, documented and tested. Records shalepe of all changes, including modi cations and
enhancements made to the hardware, software andthey critical component of the system. These

records shall demonstrate that the system is maéddn a validated state.

22.9 A back-up system shall be provided so that ther®ipermanent loss of records due to system breakdo

or failure. Means of ensuring data protection shalestablished for all computerized systems.
22.10 Data may be recorded by other means in additidhga@omputer system.

Appendix-I
Site Master File
The licensee shall prepare a succinct documertiarfdrm of ‘Site Master File’ containing specifiadhfactual
Good Manufacturing Practices about the productima'@ control of pharmaceutical manufacturing prafians

carried out at the licensed premises. It shall @iorthe following: -

1. General information:

(a) brief information of the firm;

(b) pharmaceutical manufacturing activities as permhittg the licensing authority;

(c) other manufacturing activities, if any, carried oantthe premises;

(d) type of products licensed for manufacture with flolrarts mentioning procedure and process flow;
(e) number of employees engaged in the productioalityy control, storage and distribution;

() use of outside scientific, analytical or other teichl assistance in relation to manufacture andlyaisa
(g) products details registered with foreign countries;

(h) short description of the Quality Management Systéine firm;

(i) pharmaceutical Quality System and,;

() quality risk assessment

2. Personnel:
(@) organisational chart showing the arrangdnfen quality assurance including productiom ayuality
control;

(b) qualification, experience and responsibilitiékey personnel;
(c) outline for arrangements for basic and in-gartraining and how the records are maintained,;
(d) health requirements for personnel engagedadypetion; and

(e) personnel hygiene requirements, including @hath
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3. Premises:

(@)
(b)
(©

(d)
(e)
(f)

simple plan or description of manufacturingaardrawn to scale;
nature of construction and fixtures/fittings;

brief description of ventilation systems. Maletails shall be given for critical areas with puigl risk of
airborne contamination (schematic drawing of sysfenClassification of the rooms used for the

manufacture of sterile products shall be mentioned;
special areas for the handling of thghhi toxic, hazardous and sensitizing materials;
brief description of water system (schematiawings of systems), including sanitation;

description of planned preventive maintenanegpams for premises and of the recording system.

4. Equipment:

(@)

(b)
(©

brief description of major equipment used production and Quality Control Laboratoriedliga of

equipment required);
description of planned preventive maintenanogm@ms for equipment and of the recording systam;

qualification and calibration including the oeding systems and arrangements for computerizsie 15\

validation.

5. Sanitation:

(a) availability of written specifications and pemstures for cleaning manufacturing areas and equipme

6. Documentation:

(@)
(b)
(©

arrangements for the preparation, revisiondistlibution of;
necessary documentation for the manufacture;

any other documentation related to productigugiat is not mentioned elsewhere (e.g. micraigadal

controls about air and water).

7. Production:

(@)

(b)

(©
(d)

brief description of production operations gsimwherever possible, flow sheets and charts sgagif

important parameters;

arrangements for the handling of starting matgr packaging materials, bulk and finished prdasiuc

including sampling, quarantine, release and stqrage
arrangements for the handling of rejected neteand products;

brief description of general policy for procesdidation.

8. Quality Assurance and Control:

(@)
(b)
(©
(d)

documentation system
change control
master validation plan and validation policy

product quality review,
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(e) description of the quality control system anidtloe activities of the Quality Control Department.

Procedures for the release of the finished products

9. Manufacture under loan licence and licensee:

(@) description of the way in which compliance add@ Manufacturing Practices by the loan licensesl sh
be assessed.

10. Distribution, complaints and product recall:

(a) arrangements and recording system for distahut
(b) arrangements for the handling of complaints jrmdiuct recalls.

11. Self-inspection:

(a) short description of the self-inspectiosteyn indicating whether an outside, independiok
experienced external expert was involved in evalgathe manufacturer's compliance with Good

manufacturing Practices in all aspects of productio

12. Export of drugs:

(@) products exported to different countries;

(b) complaints and product recall, if any.

PART Il

Specific Requirements for Manufacture of Sterile Poducts, Parenteral Preparations (Small Volume Injetables

and Large Volume Parenterals) and Sterile Ophthalng Preparations

Note: Good Manufacturing Practices for pharmaceuticablpots: main principles as given in Part | of theh&dule
shall be complied with, mutatis mutandis, for thermfacture of sterile products, parenteral preparat(small
volume injectables and large volume parenteralg) sterile ophthalmic preparations. In addition bese
requirements, the following specific requiremeritalsalso be followed, namely:-

1. General considerations

1.1 The production of sterile preparations shall beiedrout in clean areas, entry to which shall beugh
airlocks for personnel and/or for equipment andemals. Clean areas shall be maintained to an apiate

standard of cleanliness and supplied with air tfaat passed through filters of the required efficjen

1.2 The various operations of component preparatiooh(&ts those involving containers and closures)lycb
preparation, filling and sterilization shall be Gad out in separate areas within the clean arbas& areas

are classified into four grades as described ia gaof this part.
1.3 Manufacturing operations are divided here into tategories:
— first, those where the product is terminally gitezd; and
— second, those which are conducted asepticalipme or all stages.

2. Quality control

2.1 The sterility test applied to the finished prodsbta@ll only be regarded as the last in a seriesoafrol

measures by which sterility is assured. The tesl ble validated for the product(s) concerned.
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2.2 Samples taken for sterility testing shall be repn¢ative of the whole of the batch but shall, imtigalar,

include samples taken from parts of the batch clemed to be most at risk of contamination, for eplem

» for products that have been filled aseptically, gke® shall include containers filled at the begngnand

end of the batch and after any significant intetinrpof work;

» for products that have been heat sterilized inrtfieal containers, consideration shall be giveraking

samples from that part of the load that is potdgtthe coolest.

2.3 The sterility of the finished product is assuredvialidation of the sterilization cycle in the caxfeerminally
sterilized products, and by “media simulation” anédia fill” runs for aseptically processed produ@atch-
processing records and, in the case of aseptie@psitg, environmental quality records, shall berérad in
conjunction with the results of the sterility testhe sterility test procedure shall be validated d given
product. Pharmacopoeial methods shall be usedhtowalidation and performance of the sterility .tést
those cases where parametric release has beenisethio place of sterility testing special attentshall be

paid to the validation and the monitoring of théirenmanufacturing process.

2.4 For injectable products, the water for injectiom dne intermediate, if appropriate and finisheddpieis shall
be monitored for endotoxins, using an establishealpacopoeial method that has been validated fcn ea
type of product. For large-volume parenterals, sonitoring of water or intermediates shall alwdes
done, in addition to any tests required by an apmtanonograph for the finished product. When a samp

fails a test, the cause of the failure shall begtigated and necessary action shall be taken.

2.5 The use of rapid microbiological methods to repldwe traditional microbiological methods, and tdaib
earlier results on the microbiological quality fdft example, water, the environment or bio burdemld be
considered if appropriately validated and if a cangpive assessment of the proposed rapid method is
performed against the pharmacopoeial method.

3. Sanitation

3.1 The sanitation of clean areas is particularly inior. They shall be cleaned frequently and thorbugh
accordance with an approved written programme. Wh&infectants are used, more than one type biall
employed. Monitoring shall be regularly undertakerdetect contamination or the presence of an dsgan
against which the cleaning procedure is ineffectimteractions between different cleaning matersdiall be
validated. Appropriate cleaning validation shalldagried out to ensure disinfectant residuals eaddiected

and are removed by the cleaning process.

3.2 Disinfectants and detergents shall be monitorednfiierobial contamination; dilutions shall be kept i
previously cleaned containers and shall only beesitéor defined periods unless sterilized. Disitdats and

detergents used in Grade A and B areas shall bk diefore use.

3.3 A disinfectant programme shall also include a spdal agent since many common disinfectants are

ineffective against spores. The effectivenessediming and disinfectant procedures shall be demaiasdt
3.4 Fumigation of clean areas may be useful for redyaiicrobial contamination in inaccessible places.
4. Manufacture of sterile preparations

4.1 Clean areas for the manufacture of sterile prodaisclassified according to the required charastiesi of
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the environment. Each manufacturing operation reguan appropriate level of environmental cleaskna
the operational state to minimize the risks of ipafate or microbial contamination of the product o

materials being handled.

4.2 Detailed information on methods for determining timécrobiological and particulate cleanliness of, air
surfaces, etc., is not given in this part. ISO Méshall be used for classification of cleanlinessording to
concentration of airborne particles (determinattdmumber of sample locations, calculation of sargike
and evaluation of classification from the data otetd). Table 1 shall also be used to define thelteto be

used as the basis for monitoring clean areas fboaie particles.

4.3 For the manufacture of sterile pharmaceutical s, four grades of clean areas are distinguisis

follows:

Grade A The local zone for high-risk operations, e.diffg and making aseptic connections. Normally such
conditions are achieved by using a unidirectiorifloav workstation. Unidirectional airflow
systems shall provide a homogeneous air speed36f£0.54 m/s (guidance value) at a defined
test position 15-30 cm below the terminal filteragr distributor system. The velocity at working
level shall not be less than 0.36 m/s. The unifgrmaind effectiveness of the unidirectional

airflow shall be demonstrated by undertaking awfldsualization tests.
Grade B In aseptic preparation and filling, this is theckground environment for the Grade A zone.

Grades C and DClean areas for carrying out less critical staigethe manufacture of sterile products or
carrying out activities during which the productnist directly exposed (i.e. aseptic connection

with aseptic connectors and operations in a clegstem).
A unidirectional airflow and lower velocities mag lised in closed isolators and glove boxes.

4.4 In order to reach the B, C and D air grades thelrarmf air changes shall be appropriate for the sizthe

room and the equipment and personnel present in it.

4.5 High-efficiency particulate air (hereinafter to teferred as HEPA) filters shall be subjected tdretalled
filter leakage test in accordance with 1ISO 14644dt3 recommended interval of every 6 months, bait no
exceeding 12 months. The purpose of performingleedaak tests is to ensure the filter media fiframe
and filter seal are free from leaks. The aerostdcsed for HEPA leak testing shall not support migal
growth and shall be composed of a sufficient nundvenass of particles. HEPA filter patching is aléd at
the filter manufacturer and in situ operation pdmed that the patch sizes and procedures follow the

recommendations of ISO 1822-4.
4.6 Clean rooms and clean-air devices shall be claskifi accordance with ISO 14644.

4.6.1 Classification shall be clearly differentiated frayperational process environmental monitoring. The

maximum permitted airborne particle concentrationdach grade is given in Table below.
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4.7

Table

Maximum permitted airborne particle concentrate

Maximum permitted number of particles per m® greater than or
equal to the tabulated size
Grade At rest In operation °

0.5 m 50 m 0.5 m 50 m
A 3520 20 3520 20
B 3520 29 352000 2900
C 352000 2900 3520000 29000
D 3520000 29000 Not defined Not defined

% The “at rest” state is the condition where the dliation is complete with equipment installed and
operating in a manner agreed upon by the custonmesapplier, but with no personnel present.

® The “in operation” state is the condition where thstallation is functioning in the defined openati
mode and the specified number of personnel is pte3ée areas and their associated environmental
control systems shall be designed to achieve haHat rest” and “in operation” states.

4.6.2

4.6.3

46.4

For classification purposes in Grade A zones, amim sample volume of 1 m3 shall be taken per
sample location. Referring to Table 1, for Gradeh& airborne particle classification is 1SO 4.8
dictated by the limit for particles 5.0 m. For Grade B (at rest) the airborne particle sifastion is
ISO 5 for both particle sizes considered. For Gr@d@t rest and in operation) the airborne particle
classification is ISO 7 and ISO 8, respectively.r Férade D (at rest) the airborne particle
classification is 1SO 8. For classification purp®skSO 14644-1 methodology defines both the
minimum number of sample locations and the samjge based on the class limit of the largest
particle size considered and the method of evalnatf the data collected. The sample volume shall
be determined according to 1ISO 14644-1 clause BHA@&wever, for lower grades (Grade C in
operation and Grade D at rest) the sample voluméopation shall be at least 2 litres and the sampl

time per location shall be not less than 1 minute.

Portable particle counters with a short lengthasfiple tubing shall be used for classification pggs
to avoid the loss of particles5.0 m. Isokinetic sample heads shall be used in urgtioeal airflow

systems.

“In operation” classification may be demonstratkaing normal operations, simulated operations or
during media fills as worst-case simulation is iieepli for this. ISO 14644-2 provides information on

testing to demonstrate continued compliance wighatbsigned cleanliness classification.

Clean rooms and clean-air devices shall be roytimbnitored while in operation and the monitoring

locations based on a formal risk analysis study twedresults obtained during the classificatiorradms

and/or clean-air devices.

4.7.1

For Grade A zones, particle monitoring shall beartaken for the full duration of critical procesgin

including equipment assembly, except where justifiy contaminants in the process that would
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4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

damage the particle counter or present a hazaréxemple, live organisms and radiological hazards.
In such cases monitoring during routine equipmegitup operations shall be undertaken before
exposure to the risk. Monitoring during simulatguemtions shall also be performed. The Grade A
zone shall be monitored at a frequency and sampdessich that all interventions, transient events an
any system deterioration would be captured andraariggered if alert limits are exceeded. It is
accepted that it may not always be possible to dsitnate low levels of 5.0 m particles at the
point of fill when filling is in progress, due tbé generation of particles or droplets from thedpict

itself.

It is recommended that a similar system be usedsfade B zones, although the sample frequency
may be decreased. The importance of the particlaitoring system shall be determined by the

effectiveness of the segregation between the adjggmde A and B zones. The Grade B zone shall
be monitored at a frequency and with a sample fiph that changes in levels of contamination and

any deterioration of the system would be capturetiadarms triggered if alert limits are exceeded.

Airborne particle monitoring systems may consistimdependent particle counters; a network of
sequentially accessed sampling points connecteddnjfold to a single particle counter; or multiple

small particle counters located near monitoringngmiand networked to a data acquisition system.
Combinations of systems can also be used. Themsystéected shall be appropriate for the particle

size considered.

Where remote sampling systems are used, the lefigtibing and the radii of any bends in the tubing
shall be considered in the context of particle égsi the tubing. The selection of the monitoring
system shall take account of any risk presentethbymaterials used in the manufacturing operation,

for example, those involving live organisms or catiarmaceuticals.

The sizes of samples taken for monitoring purpassiag automated systems will usually be a
function of the sampling rate of the system used hot necessary for the sample volume to be the

same as that used for formal classification ofrtlems and clean-air devices.

The airborne particle conditions given in Tabledt the “at rest” state shall be achieved in the
absence of the operating personnel after a shéetifieup” or “recovery” period of about 15-20
minutes (guidance value), after completion of theerations. The particulate conditions given in
Table 1 for Grade A “in operation” shall be maintd in the zone immediately surrounding the
product whenever the product or open containexpmsed to the environment. The “clean-up” or
“recovery” test shall demonstrate a change in gartconcentration by a factor of 100 within the
prescribed time (ISO 14644-3 clause B.12).

In order to demonstrate control of the cleanlinekshe various clean areas during operation, they
shall be monitored for airborne particles and nfic@bcontamination. In addition to “at rest” andh “i
operation” classification, airborne particles stz monitored periodically “in operation” at cric
locations. The sampling plan need not be the sasnthat used for classification. Locations and

sample sizes shall be determined based on an ass@ssf the process and contamination risk.

The monitoring of Grade C and D areas in operatiball be performed in accordance with the

principles of quality risk management. The requieets and alert/action limits will depend on the
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nature of the operations carried out, but the ranended “clean-up period” shall be attained.

4.7.8 Other characteristics such as temperature andveelatimidity depend on the product and nature of

the operations carried out. These parameters sbiaihterfere with the defined cleanliness standard
4.7.9 Examples of operations to be carried out in théowargrades are given in Table below.

Table

Examples of operations to be carried out in the vaous grades

Grade Examples of operations for terminally sterilized poducts
A Filling of products, which are unusually at risk.
c Placement of filling and sealing machines, prepamabf solutions, when

[usually at risk]. Filling of product when usuaby risk.

D Moulding, blowing (pre forming) operations of satuts and components for
subsequent filling.

Grade Examples of operations for aseptic preparations
A Aseptic preparation and filling
B Background room conditions for activities requiridgade A
C Preparation of solutions to be filtered
D Handling of components after washing

4.8 To control the microbiological cleanliness of Grad®-D in operation the clean areas shall be mostkor
Where aseptic operations are performed, monitosimgl be frequent using methods such as settleglat
volumetric air and surface sampling (e.g. swabs eomntact plates). Sampling methods used in operatio
shall not interfere with zone protection. Resuttarf monitoring shall be considered when reviewiadch
documentation for finished product release. Sudaeed personnel shall be monitored after critical
operations. Additional microbiological monitoring also required outside production operations, a&ter

validation of systems, cleaning and sanitization.

4.9 Levels of detection of microbial contamination $H established for the purpose of setting aledt @ction
limits and for monitoring the trends in environmentleanliness in the facility. Limits expressedcwiony-
forming units (CFU) for the microbiological monitog of clean areas in operation are given in Talglew.
The sampling methods and numerical values incli¢e table are not intended to represent spetifins,

but are for information only.
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Table

Recommended limits for microbial contaminatior?

Grace | AL | (qameter o) | Conetptstdaneter = ingery
(CFU/4 hours) P (CFUIglove)
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

CFU: colony-forming units

#These are average values

®Individual settle plates may be exposed for leas th hours

4.10 Appropriate alert and action limits shall be sattfte results of particulate and microbiologicalmitoring.

If the action limits are exceeded or a trend isidied in the alert limits, investigation shall batiated and

the appropriate corrective actions shall be takemrescribed in the operating procedures.

4.11 The area grades specified in this part shall bectsdl by the manufacturer on the basis of the eatfithe

process operations being performed and validatims (e.g. aseptic media fills or others types afcpss

simulations) are used to establish processing timlds and a maximum fill duration. The determinataf

an appropriate process area environment and alitiniieshall be based on the microbial contamination
(bio burden) found.

4.11.1 Terminally sterilized products

411.1.1

411.1.2

411.1.3

4.11.1.4

Components and most products shall be preparetiléast a Grade D environment to
ensure low microbial bio burden and particulate itsuprior to filtration and
sterilization. Where the product is at unusual regkmicrobial contamination (e.g.
because it actively supports microbial growth, mostheld for a long period before
sterilization, or is necessarily processed mainlyppen vessels), the preparation shall

generally be done in a Grade C environment.

The filling of products for terminal sterilizatioshall generally be done in at least a

Grade C environment.

Where the product is at unusual risk of contamamatfrom the environment (e.g.
because the filling operation is slow, the contesrewre wide-necked or are necessarily
exposed for more than a few seconds before seathmyfilling shall be done in a Grade

A zone with at least a Grade C background.

The preparation and filling of ointments, creamsspensions and emulsions shall

generally be done in a Grade C environment befmraihal sterilization.
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4.11.2 Aseptic preparation

4.11.2.1 Components after washing shall be handled in atlaaGrade D environment. The
handling of sterile starting materials and compasietnless subjected to sterilization or
filtration through a microorganism-retaining filtdater in the process, shall be

undertaken in a Grade A environment with a Gradeékground.

4.11.2.2 The preparation of solutions which are to be sefiftered during the process shall be
undertaken in a Grade C environment (unless a @¢legstem is used, in which case a
Class D environment may be justifiable). If notrigefiltered (therefore an aseptic
manipulation) the preparation of materials and podsl shall be undertaken in a Grade

A environment with a Grade B background.

4.11.2.3 The handling and filling of aseptically prepareddgucts, as well as the handling of
exposed sterile equipment, shall be undertakenGmnaale A environment with a Grade

B background.

4.11.2.4 The transfer of partially closed containers, aslusdreeze-drying, before stoppering is
completed, shall be undertaken either in a Graden&ironment with a Grade B

background or in sealed transfer trays in a Grage\Bronment.

4.11.2.5 The preparation and filling of sterile ointmentseams, suspensions and emulsions
shall be undertaken in a Grade A environment witGrade B background when the

product is exposed and is not subsequently filtered

5. Processing

5.1 Precautions to minimize contamination shall be madtering all processing stages, including the stdmfore

sterilization.

5.2 In general, preparations containing live microoigars shall not be made, nor shall containers bedfiin
areas used for the processing of other pharmae¢mioducts. However, if the manufacturer can destrate
and validate effective containment and decontanunadf the live microorganisms, the use of multiguot
facilities may be justifiable. Vaccines consistiogdead organisms or of bacterial extracts may ibpethsed
into containers in the same premises as othedesteghiarmaceutical products, provided that the imatibn

procedure has been properly validated.

When multiproduct facilities are used to miacture sterile preparations containing live miegamisms and
other sterile pharmaceutical products, the manufact shall demonstrate and validate the effective

decontamination of the live microorganisms, in &ddito precautions taken to minimize contamination

5.3 Validation of aseptic processing shall include agess simulation test using a nutrient medium (méd).
Selection of the nutrient medium shall be made dhasedosage form of the product and selectivitgrit},

concentration and suitability for sterilizationtbe nutrient medium.

5.4 The process simulation test shall imitate as cjoaslpossible the routine aseptic manufacturingsséxcept

where the activity may lead to any potential migabbontamination.
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5.5 Process simulation tests shall be performed as gfavalidation by running three consecutive satigiay

simulation tests. These tests shall be repeatddfated intervals and after any significant modifion to the
heating, ventilation and air-conditioning (HVAC)stgm, equipment or process. Process simulatios séstl
incorporate activities and interventions known txwr during normal production as well as the waoese
situation. The process simulation tests shall peesentative of each shift and shift changeovexdidress any

time-related and operational features.

5.6 The number of containers used for media fills shalkufficient to enable a valid evaluation. FoaBrhatches

the number of containers for media fills shall eddt equal the size of the product batch. The tatgsl be
zero growth and the following shall apply:

when filling fewer than 5000 units, no contaminateits shall be detected.

when filling 5000-10000 units:

— one contaminated unit shall result in an investan, including consideration of a repeat media fi
—two contaminated units are considered cause f@lidation following investigation;

when filling more than 10000 units:

— one contaminated unit shall result in an investan;

—two contaminated units are considered cause f@lidation following investigation.

5.7 For any run size, intermittent incidents of micmbicontamination may be indicative of low-level

contamination that shall be investigated. Invesiigeof gross failures shall include the poteniiapact on the

sterility assurance of batches manufactured simedatst successful media fill.

5.8 Care shall be taken to ensure that any validataes chot compromise the processes.

5.9 Water sources, water-treatment equipment and tteatter shall be monitored regularly for chemicals,

biological contamination and contamination with etmkins to ensure that the water complies with the
specifications appropriate to its use. Recordsl $feimaintained of the results of the monitoringl & any

action taken.

5.10 Activities in clean areas, especially when asepgierations are in progress, shall be kept to armin and

the movement of personnel shall be controlled arthodical, so as to avoid excessive shedding dicpes
and organisms due to over-vigorous activity. Asdarpossible, personnel shall be excluded from &rad
zones. The ambient temperature and humidity skwalbe uncomfortably high because of the naturehef t

garments worn and to reduce the risk of contanondtberated from the personnel.

5.11 The presence of containers and materials liablgetoerate fibres shall be minimized in clean areas a

avoided completely when aseptic work is in progress

5.12 Components, bulk-product containers and equipmnieadt be handled after the final cleaning processuich

a way as to ensure that they are not re-contaminatee stage of processing of components as wehes

bulk-product containers and equipment shall be @rgpdentified.

5.13 The interval between the washing and drying andstkeilization of components, bulk-product containe

and equipment, as well as between sterilization s shall be as short as possible and subjextitoe-

limit appropriate to the validated storage condisio

5.14 The time between the start of the preparation sdlation and its sterilization or filtration throlg bacteria-
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retaining filter shall be as short as possible. &imum permissible time shall be set for each pcodoat

takes into account its composition and the presdriimethod of storage.
5.15 Any gas that is used to purge a solution or blaakgtoduct shall be passed through a sterilizitey fi

5.16 The bio burden shall be monitored before sterilirat There shall be working limits on contamination
immediately before sterilization, which are relatedthe efficiency of the method to be used. Bioden
assay shall be performed on each batch for botttiaadly filled products and terminally sterilizgutoducts.
Where overkill sterilization parameters are set ferminally sterilized products, bio burden might b
monitored only at suitable scheduled intervals. parametric release systems, bio burden assay ls@all
performed on each batch and considered as an aegsaest. Where appropriate, the level of endosoxi
shall be monitored. All solutions, in particularde-volume infusion fluids, shall be passed throwgh

microorganism-retaining filter, if possible sitedmediately before filling.

5.17 Components, bulk-product containers, equipment, amgl other articles required in a clean area where
aseptic work is in progress, shall be sterilized amerever possible passed into the area througbléo
ended sterilizers sealed into the wall. Other pidoces that prevent the introduction of contamimatizay be

acceptable in some circumstances.

5.18 The efficacy of any new processing procedure shallvalidated and the validation shall be repeated a

regular intervals thereafter or when any signiftagtmange is made in the process or equipment.
6. Sterilization

6.1 Whenever possible products intended to be stdnddl be terminally sterilized by heat in their firntainer.
Where it is not possible to carry out terminal ifitsation by heating due to the instability of arficulation or
incompatibility of a pack type (necessary to thenadstration of the product, e.g. plastic eye-dreppottles),
a decision shall be taken to use an alternativehodebf terminal sterilization following filtratiormnd/or

aseptic processing.

6.2 Sterilization can be achieved by the use of maigstrg heat, by irradiation with ionizing radiatignoting that
ultraviolet irradiation is not normally an accedebmethod of sterilization), by ethylene oxide @her
suitable gaseous sterilizing agents), or by filbratwith subsequent aseptic filling of sterile firntainers.
Each method has its advantages and disadvantageseViossible and practicable, heat sterilizatiothe
method of choice. In any case the sterilizationcpss must be in accordance with the marketing and

manufacturing authorizations.

6.3 The microbial contamination of starting materiahalé be minimal and their bio burden shall be morgtl
before sterilization. Specifications shall includguirements for microbiological quality when theed for

this has been indicated by monitoring.

6.4 All sterilization processes shall be validated.tieafar attention shall be paid when the adoptedilsation
method is used for a preparation that is not a lEnggueous or oily solution, for example, colloidal

suspensions.

6.5 Before any sterilization process is adopted, it¢ability for the product and its efficacy in achieg the
desired sterilizing conditions in all parts of edgpe of load to be processed shall be demonstiatezhysical

measurements and by biological indicators, whepr@piate. The validity of the process shall beified at
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scheduled intervals, at least annually, and wheneignificant modifications have been made to the

equipment. Records shall be kept of the results.

6.6 For effective sterilization the whole of the mas¢ishall be subjected to the required treatmentth@grocess

shall be designed to ensure that this is achieved.

6.7 Biological indicators shall be considered only asadditional method of monitoring the sterilizatiprocess.

They shall be stored and used according to the faatwrer’s instructions, and their quality checkey

positive controls. If they are used, strict pregang shall be taken to avoid any transfer of miabb

contamination from them.

6.8 There shall be a clear means of differentiatingdpots that have not been sterilized from those whiave.

Each basket, tray, or other carrier of producte@mponents shall be clearly labelled with the narhéhe

material, its batch number and an indication of tlvbe or not it has been sterilized. Indicators sash

autoclave tape may be used where appropriate ioatedwhether or not a batch (or sub-batch) hasequbs

through a sterilization process, but they do neé @i reliable indication that the batch is in fstetrile.

6.9 Validated loading patterns shall be establishedhfiosterilization processes.

6.10 Sterilization records shall be available for eatdnikzation run. They shall be approved as parthef batch-

release procedure.

6.11.1 Terminal sterilization

6.11.1.1

6.11.1.2

6.11.1.3

6.11.1.4

Each heat-sterilization cycle shall be recordedmmans of appropriate equipment of
suitable accuracy and precision, e.g. on a timapegature chart with a suitably large
scale. The temperature shall be recorded by a psitbated at the coolest part of the
load or loaded chamber, this point having beenrdeted during the validation; the
temperature shall preferably be checked againstansl independent temperature probe
located at the same position. Sterilization recatusl be available for each sterilization
run and shall be approved as part of the batclasel@rocedure. Chemical or biological

indicators may also be used but shall not takepthee of physical controls.

Sufficient time shall be allowed for the whole dfetload to reach the required
temperature before measurement of the sterilizing tis started. This time shall be

determined for each type of load to be processed.

After the high-temperature phase of a heat statibn cycle, precautions shall be taken
against contamination of a sterilized load durimpltyg. Any cooling fluid or gas in

contact with the product shall be sterilized.

Both temperature and pressure shall be used to tonoihe process. Control
instrumentation shall normally be independent ofnitwring instrumentation and
recording charts. Where automated control and radng systems are used for these
applications they shall be validated to ensure thigital process requirements are met.
System and cycle faults shall be registered bysttstem and observed by the operator.
The reading of the independent temperature indicgltall be routinely checked against

the reading on the chart recorder during the &atibn period. For sterilizers fitted with
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6.11.1.5

6.11.1.6

6.11.1.7

6.11.1.8

6.11.1.9

6.11.1.10

6.11.1.11

a drain at the bottom of the chamber, it may alsmécessary to record the temperature
at this position throughout the sterilization peridhere shall be regular leak tests on the

chamber when a vacuum phase is part of the cycle.

The items to be sterilized, other than productseialed containers, shall be wrapped in a
material that allows the removal of air and the gimtion of steam but prevents

recontamination after sterilization. Specially dgesid autoclavable stainless steel
containers, that allow steam to enter and air &vde can also be used. All parts of the
load shall be in contact with water or saturatedust at the required temperature for the

required time.

Care shall be taken to ensure that the steam wsestdrilization is of suitable quality
(chemical, microbiological and endotoxin analysi$ condensate and physical
examination of steam (such as dryness, superhsdth@n-condensable gases) and does
not contain additives at a level that could causatamination of the product or

equipment. Steam used for sterilization shall lseetregularly.

Sterilization by dry heat may be suitable for na@ueous liquids or dry-powder
products. The process used shall include air ctmn within the chamber and the
maintenance of a positive pressure to prevent titey eof non-sterile air. If air is
supplied it shall be passed through a microorgamessaining filter (e.g. a HEPA filter).
Where sterilization by dry heat is also intendedrémove pyrogens, challenge tests

using endotoxins are required as part of the vatida

Sterilization by radiation is used mainly for hesamsitive materials and products. Many
pharmaceutical products and some packaging matesi@ radiation-sensitive, so this
method is permissible only when the absence oftelébeis effects on the product has
been confirmed experimentally. Ultraviolet irradist is not an acceptable method for

terminal sterilization.

If sterilization by radiation is done by an outsidentractor, the manufacturer is
responsible for ensuring that the requirements eatisn 6.8 are met and that the

sterilization process is validated.

During the sterilization procedure the radiatiorsel@hall be measured. The dosimeters
used for this purpose shall be independent of tbeedrate and shall provide a
guantitative measurement of the dose received dytbduct itself. Dosimeters shall be
inserted in the load in sufficient number and cleeeugh together to ensure that there is
always a dosimeter in the chamber. Where plassinteters are used they shall be used
within the time-limit of their calibration. Dosimat absorbance shall be read shortly
after exposure to radiation. Radiation-sensitivie@odiscs may be used to differentiate
between packages that have been subjected toati@tiand those that have not; they
are not indicators of successful sterilization. Tih@rmation obtained shall constitute

part of the batch record.

Validation procedures shall ensure that considamat given to the effects of variations
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6.11.2

6.11.1.12

6.11.1.13

6.11.1.14

6.11.1.15

6.11.1.16

6.11.1.17

6.11.1.18

6.11.1.19

6.11.1.20

6.11.1.21

in the density of the packages.

Material-handling procedures shall prevent any opxef irradiated and non-irradiated
materials. Each package shall carry a radiatioisitea indicator to show whether or not

it has been subjected to radiation treatment.
The total radiation dose shall be administered iwithpredetermined period.

Sterilization by gases and fumigants shall onlybed for finished products where there

is no suitable alternative.

Various gases and fumigants may be used for gtitin (e.g. ethylene oxide and
hydrogen peroxide vapour). Ethylene oxide shalubed only when no other method is
practicable. During process validation it shall f@wn that the gas has no damaging
effect on the product and that the conditions ame t@allowed for degassing are such as
to reduce any residual gas and reaction produdgfioed acceptable limits for the type

of product or material concerned. These limitslghalincorporated in the specifications.

Direct contact between gas and microorganismssisrgisl; precautions shall, therefore,
be taken to avoid the presence of organisms likelipe enclosed in materials such as
crystals or dried protein. The nature and quantiy packaging materials can

significantly affect the process.

Before exposure to the gas, materials shall bedivomto equilibrium with the humidity
and temperature required by the process. This remeint shall be balanced against the

need to minimize the waiting time before steriliaat

Each sterilization cycle shall be monitored witlitaole biological indicators, using the
appropriate number of test pieces distributed thhowut the load. The information thus

obtained shall form part of the batch record.

Biological indicators shall be stored and used etiog to the manufacturer’s

instructions and their performance checked by p@sitontrols.

For each sterilization cycle, records shall be mafi¢he time taken to complete the
cycle, of the pressure, temperature and humidithiwithe chamber during the process
and of the gas concentration. The pressure andei@type shall be recorded on a chart

throughout the cycle. The records shall form pathe batch record.

After sterilization, the load shall be stored inamtrolled manner in ventilated conditions
to allow concentrations of residual gas and reacpicoducts to fall to their prescribed

levels. This process shall be validated.

Aseptic processing and sterilization by filtration

6.11.2.1

6.11.2.2

The objective of aseptic processing is to mainthie@ sterility of a product that is
assembled from components, each of which has besitizetd by one of the above

methods.

The operating conditions shall be such as to pitewgerobial contamination.
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6.11.2.3

6.11.2.4

6.11.2.5

6.11.2.6

6.11.2.7

6.11.2.8

6.11.2.9

In order to maintain the sterility of the comporernd the product during aseptic

processing, careful attention needs to be given to:

— the environment;

— personnel;

— critical surfaces;

— container/closure sterilization and transfer pohres;

— the maximum holding period of the product befileng into the final container;

and
— the sterilizing filter.

Certain solutions and liquids that cannot be stexd in the final container can be filtered
through a sterile filter of nominal pore size 042Zor less), or with at least equivalent
microorganism-retaining properties, into a previgusterilized container. Such filters
can remove bacteria and moulds, but not all viresesycoplasmas. Consideration shall
be given to complementing the filtration processhwsome degree of heat treatment.
Filtration alone is not considered sufficient wheerilization in the final container is

possible. Of the methods currently available, stetarilization is preferred.

Owing to the potential additional risks of therfition method as compared with other
sterilization processes, a double-filter layer @cand filtration through a further
sterilized microorganism-retaining filter immedilgteorior to filling may be advisable.

The final sterile filtration shall be carried ot @lose as possible to the filling point.

The fibre-shedding characteristics of filters shmdl minimal (virtually zero). Asbestos-

containing filters shall not be used under anyuwinstances.

The integrity of the sterilized filter shall be Vfead before use and shall be confirmed
immediately after use by an appropriate method ssch bubble point, diffusive flow or
pressure hold test. The time taken to filter a kmowelume of bulk solution and the
pressure difference to be used across the filtit bl determined during validation and
any significant differences from these during roetmanufacturing shall be noted and
investigated. Results of these checks shall baidted in the batch record. The integrity
of critical gas and air vent filters shall be comfed after use. The integrity of other
filters shall be confirmed at appropriate interva®onsideration shall be given to
increased monitoring of filter integrity in processhat involve harsh conditions, e.g. the

circulation of high-temperature air.

The same filter shall not be used for more than woeking day unless such use has

been validated.

The filter shall not affect the product either bymoving ingredients from it or by

releasing substances into it.
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6.11.3 Isolator technology

6.11.3.1

6.11.3.2

6.11.3.3

6.11.3.4

6.11.3.5

The use of isolator technology to minimize humateriventions in processing areas may
result in a significant decrease in the risk of noidal contamination of aseptically

manufactured products from the environment. Thene many possible designs of
isolators and transfer devices. The isolator ared iackground environment shall be
designed so that the required air quality for eache can be realized. Isolators are
constructed of various materials more or less pitonpuncture and leakage. Transfer
devices may vary from single-door to double-doosigies to fully-sealed systems

incorporating sterilization mechanisms.

The transfer of materials into and out of the umibne of the greatest potential sources
of contamination. In general the area inside tlodater is the local zone for high-risk
manipulations, although it is recognized that umidiional airflow may not exist in the

working zone of all isolators and transfer devices.

The air classification required for the backgroemyironment depends on the design of
the isolator and its application. It shall be coh&d, and for aseptic processing it shall

be at least Grade D.

Isolators shall be introduced only after approgrigdlidation. Validation shall take into
account all critical factors of isolator technolodgr example, the quality of the air
inside and outside (background) the isolator, saatibn of the isolator, the transfer

process and isolator integrity.

Monitoring shall be done routinely and shall in@ullequent leak testing of the isolator

and the glove/sleeve system.

6.11.4 Blowf/fill/seal technology

6.11.4.1

6.11.4.2

Blowf/fill/seal units are purpose-built machinesviich, in one continuous operation,
containers are formed from a thermoplastic grarulfiied and then sealed, all by the
one automatic machine. Blow/fill/seal equipmentdi$er aseptic production which is
fitted with an effective Grade A air shower may installed in at least a Grade C
environment, provided that Grade A or B clothingused. The environment shall
comply with the viable and non-viable limits attremd the viable limit only when in
operation. Blow/fill/seal equipment used for theoguction of products which are

terminally sterilized shall be installed in at leasGrade D environment.

Because of this special technology, particularndibe@ shall be paid to at least the

following:

—equipment design and qualification;

—validation and reproducibility of cleaning-in-pkand sterilization-in-place;
—background clean room environment in which theigment is located;

—operator training and clothing; and
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—Interventions in the critical zone of the equipmtércluding any aseptic assembly

prior to the commencement of filling.

7. Personnel

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

Only the minimum number of personnel required shalpbresent in clean areas; this is particularlyartant
during aseptic processes. As far as possible, atisps and controls shall be conducted from outsigeh

areas.

All personnel (including those concerned with ciegrand maintenance) employed in such areas steslre
initial and regular training in disciplines relevato the correct manufacture of sterile produatsluding
hygiene and the basic elements of microbiology. kVbatside staff who have not received such traitfng.
building or maintenance contractors) need to beddnbin, particular care shall be taken over tivstruction

and supervision.

Staff who have been engaged in the processing iofadwtissue materials or of cultures of microorgans
other than those used in the current manufactyringess shall not enter sterile-product areas simigerous

and clearly defined decontamination procedures baes followed.

High standards of personal hygiene and cleanlines&ssential and personnel involved in the matuwfaof
sterile preparations shall be instructed to remy conditions that may cause the shedding of abalor

numbers or types of contaminants; periodic hedtigcks for such conditions are desirable. The adtione

taken in respect of personnel who might be intratgauindue microbial hazards shall be decided by a

designated competent person.

Changing and washing shall follow a written progeddesigned to minimize the contamination of clasga
clothing or the carry-through of contaminants teati areas. The clothing and its quality shall her@griate
for the process and the grade of the working dtesall be worn in such a way as to protect tredpct from

contamination.

Outdoor clothing shall not be brought into changiogms leading to Grade B and C rooms. For evenkero
in a Grade A/B area, clean sterile (sterilized @ecuately sanitized) protective garments shall fogigded at
each work session. Gloves shall be regularly disitefd during operations. Masks and gloves shathamged

at least every working session. Operators workinGiade A and B areas shall wear sanitized goggles.
Wrist-watches, cosmetics and jewellery shall notioen in clean areas.

The clothing required for each grade is as follows:

* Grade D. The hair and, where relevant, beard mmadstache shall be covered. Protective clothing and

appropriate shoes or overshoes shall be worn. Apjate measures shall be taken to avoid any

contamination from outside the clean area.

Grade C. The hair and, where relevant, beard rmodstache shall be covered. A one-piece jumpsuit,
gathered at the wrists and with a high neck, angr@piate shoes or overshoes shall be worn. The

clothing shall shed virtually no fibres or partiatd matter.

Grades A and B. Entry of personnel into Grade rdaa shall be minimized. Headgear shall totally

enclose the hair and, where relevant, beard andtache. A one-piece jumpsuit, gathered at the svrist
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and with a high neck, shall be worn. The headghall e tucked into the neck of the suit. A faceknas
shall be worn to prevent the shedding of dropl8tsrilized, non-powdered gloves of appropriate maite
and sterilized or disinfected footwear shall be nvdfrouser bottoms shall be tucked inside the featw
and garment sleeves into the gloves. The protectothing shall shed virtually no fibres or pariiie

matter and shall retain particles shed by the body.

7.9 Clothing used in clean areas shall be launderedeaned in such a way that it does not gather iaddit
particulate contaminants that can later be sheparaée laundry facilities for such clothing areidsse. If
fibres are damaged by inappropriate cleaning arligegion, there may be an increased risk of sliegld

particles. Washing and sterilization operationdlgblow standard operating procedures.
Premises

8.1 All premises shall as far as possible be desigoedvbid the unnecessary entry of supervisory oitrobn

personnel. Grade A and B areas shall be design#dthsall operations can be observed from outside.

8.2 In clean areas all exposed surfaces shall be smoogervious and unbroken to minimize the shedding
accumulation of particles or microorganisms andgéomit the repeated application of cleaning agamics

disinfectants, where used.

8.3 To reduce the accumulation of dust and to facditeleaning, there shall be no uncleanable recessgs
minimum of projecting ledges, shelves, cupboardsequipment. Doors shall be carefully designedvimich
uncleanable recesses; sliding doors may be undésifar this reason. Swing doors shall open to hig
pressure side and be provided with self-closersceptions are permitted based on egress and site

environmental, health and safety containment reguénts.
8.4 False ceilings shall be sealed to prevent contamimérom the void space above them.

8.5 Pipes and ducts and other utilities shall be itedado that they do not create recesses, unsepidnys and
surfaces that are difficult to clean. Sanitary piped fittings shall be used and threaded pipeextions shall

be avoided.

8.6 Sinks and drains shall be avoided wherever possiideshall be excluded from Grade A and B areagevhe
aseptic operations are carried out. Where instaheg shall be designed, located and maintainedssto
minimize the risks of microbial contamination; thelyall be fitted with effective, easily cleanablaps and
with air breaks to prevent backflow. Any floor cimats shall be open and easily cleanable and beecteuhto

drains outside the area in a manner that preveatmgress of microbial contaminants.

8.7 Changing rooms shall be designed as airlocks aed tesprovide physical separation of the differgiages of
changing and so minimize microbial and particulatatamination of protective clothing. They shall be
flushed effectively with filtered air. The finalagie of the changing room shall, in the at resestad the same
grade as the area into which it leads. The usepdrate changing rooms for entering and leavingnchreas
is sometimes desirable. In general hand washinijjtiee shall be provided only in the first stagé tbe

changing rooms.

There shall not be a change of more than one drattecen airlocks or passages and changing rooms,
i.e. a Grade D passage can lead to a Grade Clgirkdich leads to a Grade B changing room, whicuéeto

a Grade B clean room. Changing rooms shall be saffficient size to allow for ease of changing. Giiag
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rooms shall be equipped with mirrors so that pemsboan confirm the correct fit of garments befleaving

the changing room.

8.8 Airlock doors shall not be opened simultaneously.irterlocking system and a visual and/or audibégning

system shall be operated to prevent the openimgooé than one door at a time.

8.9 A filtered air supply shall be used to maintainasigive pressure and the airflow relative to sunding areas
of a lower grade under all operational conditioiisshall flush the area effectively. Adjacent roomf
different grades shall have a pressure differewtfisgipproximately 10-15 Pascal (guidance valuejticedar
attention shall be paid to the protection of theezof greatest risk, i.e. the immediate environmenthich
the product and the cleaned components in contdhtitvare exposed. The recommendations regarding a
supplies and pressure differentials may need tonbdified where it becomes necessary to contairairert
materials, e.g. pathogenic, highly toxic, radioaetior live viral or bacterial materials or product®&he
decontamination of the facilities and the treatmehtir leaving a clean area may be necessary dores
operations.

8.10 It shall be demonstrated that airflow patterns dbpresent a contamination risk; for example, &l be
taken to ensure that particles from a particle geiivey person, operation or machine are not corveyea

zone of higher product risk.

8.11 A warning system shall be operated to indicateufailin the air supply. Indicators of pressure défeials
shall be fitted between areas where this differeiscémportant, and the pressure differentials shall

regularly recorded and failure alarmed.

8.12 Consideration shall be given to restricting unneags access to critical filling areas, e.g. Gradéillkg

zones, by means of a physical barrier.
Equipment

9.1 A conveyor belt shall not pass through a partittetween a Grade A or B clean area and a proceassagof

lower air cleanliness, unless the belt itself intomiously sterilized (e.qg. in a sterilizing tunnel

9.2 Whenever possible, equipment used for processiaglestproducts shall be chosen so that it can be

effectively sterilized by steam or dry heat or otimethods.

9.3 As far as possible, equipment fittings and servishall be designed and installed so that operations,

maintenance and repairs can be carried out outselelean area. Equipment that has to be taker fpar

maintenance shall be re-sterilized after completssembly, wherever possible.

9.4 When equipment maintenance is carried out witholean area, clean instruments and tools shall bd us
and the area shall be cleaned and disinfected aghire appropriate, before processing recommeifdés,

required standards of cleanliness and/or asepsésiat been maintained during the maintenance work.

9.5 All equipment such as sterilizers, air-handling éitichtion systems, air vent and gas filters, wdteatment,
generation, storage and distribution systems dimlsubject to validation and planned maintenartogiy t

return to use shall be approved.

9.6 Water-treatment plants and distribution systemd bleadesigned, constructed and maintained so asgare

a reliable source of water of an appropriate gualithey shall not be operated beyond their designed



218

THE GAZETTE OF INDIA : EXTRAORDINARY [RRT II—SEC. 3(i)]

capacity. Consideration shall be given to includagdesting programme in the maintenance of a water
system. Water for injection shall be produced,efoand distributed in a manner which prevents toevtin

of microorganisms, e.g. by constant circulatioa é¢mperature above 70 °C or not more than 4 °C (8)

10. Finishing of sterile products

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

Containers shall be closed by appropriately vadidamethods. Containers closed by fusion, e.g. glass
plastic ampoules, shall be subject to 100% integeisting. Samples of other containers shall beldw for

integrity according to appropriate procedures.

The container closure system for aseptically fiNgals is not fully integral until the aluminium jgdas been
crimped into place on the stoppered vial. Crimpafgthe cap shall, therefore, be performed as saon a

possible after stopper insertion.

As the equipment used to crimp vial caps can geémdage quantities of non-viable particulates, the

equipment shall be located at a separate statioipeed with adequate air extraction.

Vial capping can be undertaken as an aseptic psacging sterilized caps or as a clean processdeutse
aseptic core. Where this latter approach is adgpiats shall be protected by Grade A conditionstaphe
point of leaving the aseptic processing area, hrdetfter stoppered vials shall be protected wiBrade A

air supply until the cap has been crimped.

Vials with missing or displaced stoppers shall bgcated prior to capping. Where human interveni®on
required at the capping station, appropriate teldgyoshall be used to prevent direct contact whit vials

and to minimize microbial contamination.

Restricted access barriers and isolators may befioel in assuring the required conditions andimiring

direct human interventions into the capping operati

Containers sealed under vacuum shall be testednfintenance of that vacuum after an appropriate,

predetermined period.

Filled containers of parenteral products shallispécted individually for extraneous contaminatiorother
defects. When inspection is carried out visualig #hall be done under suitable and controlled itimmd of
illumination and background. Operators doing thepaction shall pass regular eyesight checks, using
personal corrective lenses (e.g. spectacles oacblenses) as required, and be allowed frequesatdsrfrom
inspection. Where other methods of inspection aexluthe process shall be validated and the peafocen

of the equipment checked at intervals. Resultd slealecorded.

PART IlI

Specific Requirements for Manufacturing of Pharmacetical Products Containing Hazardous Substances Shas

Sex Hormones, Steroids (Anabolic, Androgenic) or Ggtoxic Substances

Note: Good Manufacturing Practices for pharmaceuticaldpcts: main principles as given in Part | of this

Schedule shall be complied with, mutatis mutanftisthe manufacture of hazardous substances such as
certain sex hormones, steroids (anabolic, andreyeoi cytotoxic substances. In addition to these
requirements, the following specific requiremeritalsalso be followed, namely: -
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1. Introduction

The areas to which this part applies include alhem where the handling of products could lead tmssr
contamination, exposure of personnel, or dischaogthe environment. Where ever possible productdl sfe

manufactured in closed systems.

1.1 Facilities shall be designed and operated in acerare with the main good manufacturing practisesciples,

as follows:
— to ensure quality of product;
— to protect the operators from possible hatn&ffects of products containing hazardous s&rz®s; and

— to protect the environment from contamination émeteby protect the public from possible harmfigets

of products containing hazardous substances.

1.2 The production of certain products containing hdaas substances shall generally be conducted eratep

dedicated, self-contained facilities.

These self-contained facilities may be in the sdmiding as another facility but shall be separabgda
physical barrier and have, e.g. separate entrasta$,facilities and air-handling systems. Theeaxtof the

separation from adjacent facilities and sharingahmon services shall be determined by risk assassm
1.3 In general these manufacturing facilities shaltdgarded as containment facilities.
1.4 The effective operation of a facility may requihe tcombination of some or all of the following asise

— appropriate facility design and layout, with thephasis on safely containing the materials beinug teal.
Manufacturing processes using closed systems debtachnologyenhance operator and product protection;

— manufacturing process controls including adhereéactandard operating procedures (SOPs);

— appropriately designed Environmental Controls SystéECS) or Heating, Ventilation & Air Conditioning
(HVAC);

— extraction systems;

— Personal Protective Equipment (PPE);

— appropriate de-gowning and decontamination proesjur

— industrial hygiene (monitoring staff exposure leygl

— medical surveillance (monitoring staff exposureelsy;, and

— administrative controls.

2. Risk assessment

2.1 Not all products containing hazardous substance€anally potent and risk assessments shall iedaut
to determine the potential hazards to operators tanthe environment. The risk assessment shall also
determine which phases of the product productiod eontrol cycles, from manufacture of the API to
distribution of the nished product, would fall uadthe requirements of these guidelines. Risk asssts

applicable to the environment shall include airleocontamination as well as liquid ef uent contantios.

2.2 Assuming that the risk assessment determines lleaprioducts or materials being handled pose atoitke

operators and/or the public and/or the environiiet guidelines to be followed for the design apeération
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of the facility shall be as detailed in this docurne

2.3 The toxicological data available, such as permissiiscupational exposure levels (OEL) for the peidshall

be taken into account when conducting the riskssssent.

2.4 The risk assessment shall take into account ocimunadthealth and safety requirements for OELs & work

environment.

3. Product protection

3.1 The requirement for producing quality products,hwiespect to protection from contamination and &ros

contamination, clean room class of air, temperatune humidity shall be as for other pharmaceupicatiucts.

4. Personal protection equipment and breathing air syems

4.1 The fundamental design principle for a facility dtelproduction equipment is to provide producttaomment
and operator protection. Shall the facility and ipqent design not provide adequate product contaimim
operator protection shall be provided. If facilapd equipment design are adequate, a spillage rerauine
incident could cause a hazardous situation, in lvbase PPE shall be available. Unless otherwisg sddan
the material safety data sheet, operators shalrttected from exposure with an appropriate metbodh as

by wearing:

— ash-spun, high-density polyethylene bre matérguits or impervious washable protective suitsedmal

hoods may be required depending on the respirgperdsed;
— ash-spun, high-density polyethylene bre matérshoes, lower leg covers or cleanable boots;

— suitable single-use, disposable gloves. Doubteeg shall be worn where direct active contact wlith

product cannot be avoided. Gloves shall be tapegaled on to the protective suit sleeves; and
— respirator eye and face protection with assodiateathing air systems.

4.2 Where breathing air systems are used, these shaltdvided to supply safe breathing air to the afmes to
prevent them from inhaling air from within the féigi Personnel shall be appropriately trained asgessed in
the use of these systems before they can entearéfae The breathing air systems shall compriseotegtive
face mask, which shall form an integral part ofrat@ctive suit. The breathing air systems coulciy of the

systems described below:

« a central air supply system which connectdtodperators facemask by means of exible hosabsarick
coupling sockets, also called an Airline RespirdfaR).The air connection shall incorporate a ong-at
system to prevent contaminated air entering the faask during connection or disconnection. The air
supply shall be treated to ensure a temperaturdexet of humidity that are comfortable for the cgier.
The air source could be a high pressure fan oirazpenpressor. If an air compressor is used, itl dfeaof

the oil-free type or have suitable oil removal ritetted,;

» a Self-Contained Breathing Apparatus (SCBA) owgred air purifying respirator (PAPR) that is sety
attached to the operators belt and connects tooperators face mask. This system draws air from t
room in which the operator is working and the aip@y is delivered to the face mask by means of a

battery-driven fan. The AR provides superior prttetto the PAPR apparatus;
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« for zones with lower contamination levels, dfifmaask High Efciency Particulate Air lter (HEPA)

cartridge respirator of N95-type paper Iter maskynibe acceptable.

4.3 The selection of the respirator type is based enréffationship between the accepted OEL and the@redsr-
certi ed Protection Factor (PF).

4.4 The air supplies shall be Itered through a naltelr, which shall be a HEPA lIter rated as an H13er
according to EN 1822 (European Norm). The suppligrefthing air in to the face mask and/or protectiuit

shall result in the interior of the mask and seiinly at a positive pressure relative to the fac#éitvironment.

4.5 Central breathing air supply systems shall hav@@#d back-up system in the event of the main sysééing.
This could be in the form of a gas bottle systerthwitleast 5 minutes supply. Change over from thenal
supply to the back-up supply shall be automaticee $iistem shall have a monitoring system and seardhal

signals to a permanently manned location in thieviehg situations:

— failure of main air supply;
— temperature out of speci cation (OOS);
— humidity OOS;
— carbon dioxide (C¢ OOCS;
— carbon monoxide (CO) OOS; and
— sulfur dioxide (S@ OOS.
4.6 Breathing air shall be Itered by means of pre-iég coalescing Iters and nal Iters to have theimmum air
quality speci cations of ISO 8573-1 3-9-1 and EN022:1999.

4.7 Where air is delivered through a central systempipéng shall not cause any contamination to berhled
into the air stream. Stainless steel piping is grefd. The nal lters shall be as close as possitd the
operator connection points. The operator hose adimmeto the air supply shall be a dedicated cotioec

speci ¢ to the breathing air system (to avoid inexdent connection to a different gas system).

5. Environmental protection

5.1 Due to the hazardous nature of the products beamglled in the facility, neither the product norriésidues

shall be allowed to escape into the atmosphere be tischarged directly to normal drainage systems

5.2 The external atmosphere and the public in the Wiciof the facility shall be protected from possittharm

from hazardous substances.

5.3 If liquid ef uent poses a safety or contaminatiask; the ef uent shall be treated before being Ha&ged to a
municipal drain.
5.4 Exhaust air ltration to ensure environmental pidien is discussed in section 11.
6. Facility layout
6.1 The premises shall be designed and constructeckteipt the ingress or egress of contaminants.dwidg up
the facility design, attention shall be paid to kneel of containment provided by the equipment.

6.2 The link between the interior and exterior of themises shall be through airlocks (PAL and/ or MAL)
changing rooms, pass boxes, pass- through hatdbesntamination devices, etc. These entry anddexits
for materials and personnel shall have an interlomchanism or other appropriate system to prevest t
opening of more than one door at a time.
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6.3 The changing rooms shall have an arrangement witem-over- bench. The facilities on the exit sithall

incorporate showers for the operators.
6.4 The premises shall be laid out and designed so failitate the required pressure cascades angiconent.

6.5 The premises (and equipment) shall be appropriatielyigned and installed to facilitate cleaning and
decontamination.

6.6 The manufacturing site and buildings shall be dbedrin suf cient detail (by means of plans and tiem

explanations) to ensure that the designation anditons of use of all the rooms are correctly show
6.7 The ow of people and products shall be clearly keak on the layouts and plans.
6.8 The activities carried out in the vicinity of thigesshall be indicated.

6.9 Plans shall describe the ventilation systems, atdig inlets and outlets, in relation to other figgiair inlet

and outlet points.
6.10 The facility shall be a well-sealed structure withair leakage through ceilings, cracks or seraieas.

6.11 Areas of the facility where exposed product presentisk shall be maintained at a negative air press
relative to the environment.

7. Air-handling systems

7.1 The HVAC system shall be appropriately designesdtaifed and maintained to ensure protection of pead

personnel and the environment.

7.2 Facilities and premises dealing with hazardous tamces shall have the following basic air-handling

characteristics:
There shall be no direct venting of air to the alési

Air-conditioning or ventilation shall result in aegative pressure relative to the outside. Air press
differentials shall be such that there is no unadietd ow of air between the work area and theezral

environment.

Appropriate air pressure alarm systems shall beigeed to warn of any pressure cascade reversalssrdf
design pressure status. The appropriate desigmi ated action limits shall be in place. System

redundancies shall be in place to respond appttepyrito pressure cascade failure.

The starting and stopping of the supply and exhairstan shall be synchronized such that the presnis

remain at a negative pressure during start-up hattdown.

The air pressure cascade within the facility, altito negative relative to the environment, shall plym
with normal pharmaceutical pressure cascade regaimés with regards to product protection, dust

containment and personnel protection.
Visual indication of the status of room pressuteide provided in each room.

Air shall be exhausted to the outside through HERss and not be re-circulated except to the sares,
and provided that a further HEPA ltration stage @pplied to the return air. Where HEPA lters are
mentioned in these guidelines, this refers to HERXAs with a minimum rating of H13 according to EN
1822.

Where possible, single-pass air-handling systertts ma recirculation shall be provided.

Exhaust air or return air shall be Itered througlsafe-change or bag- in-bag-out Iter housing. Titex
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housing shall contain pre- Iters and HEPA Iterspth of which shall be removable with the safe baggi

system.
Changing rooms shall be supplied with air lteredthe same standard as that for the work areaste.

Airlocks, pass-through hatches, etc., shall hayplsuand extract air to provide the necessary sgsgure
cascade and containment. The nal, or containmeningeter, airlock or pass-through hatch bordering o
an external or non-good manufacturing practicesa asleall be at a positive pressure relative to the

environment, to prevent the ingress of contaminamtke facility.

If the facility provides insuf cient containmentnd operators’ garments are contaminated with dhbst,
operators leaving the containment area shall gassigh a decontamination system, e.g. air showess o
mist shower system, to assist with removing or iinmig dust particles on their garments. Operatirall
follow this route before de-gowning to use the &@bhs or canteen facilities. All garments leavirg t
facility for laundering shall be safely bagged. Agmpriate means for protecting laundry staff and

prevention of contamination of other garments froon-hazardous facilities shall be in place.
7.3 If required, appropriate measures shall be takeprdeent air ow from the primary packing area (thgh the
conveyor “mouse hole”) to the secondary packing.are

Note: This could be overcome by having a pass-througimiter over the “mouse hole”, which is maintained at
negative pressure to both primary and secondarkipgcThis typical arrangement is illustrated irgtie

below. This principle can be applied to other dituas where containment from two sides is required.

Figure
Typical air ow pattern for contaminant
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7.4 Where possible, HEPA lters in the supply air systeshall be terminally mounted to provide protection

against back- ow cross-contamination in the evefrd éailure in the supply air ow.

7.5 In some cases consideration can be given to thefusiesafety cabinets, isolation systems or glooges as a

means for containment and operator protection.
7.6 There shall be a system description including s@tendrawings detailing the Iters and their spezations,
the number of air changes per hour, pressure gradielean room classes and related speci catibhese

shall be available for inspection.
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7.7 There shall be an indication of pressure gradigrds are monitored by means of digital or analogressure

indicators.

7.8 Consideration shall be given to providing an emecgepower supply, e.g. diesel generators, to enthat

safe operation of the premises and systems carab#aimed at all times.

7.9 The principles of air ow direction, air ltration tandards, temperature, humidity and related paemehall

be ensured and the ltration shall be consisterthwhe zone concepts and product protection reduire
8. Air-handling units

8.1 The decision to use return air or re-circulatedshall be made on the basis of a risk assessment.

8.2 Where a full fresh-air or single-pass system isdusen energy recovery wheel could be considereduthn
cases, there shall not be any potential for akdga between the supply air and exhaust air assigs through
the wheel. The relative pressures between supplyexhaust air systems shall be such that the ekhaus
system operates at a lower pressure than the sapgligm. (Alternatives to the energy recovery whaath as

crossover plate heat exchangers, heat pipes ama et heat exchangers, may be used.)

8.3 Risk management principles shall be applied to esklthe potential of cross-contamination where ggner

wheels are used.

8.4 If return air is to be re-circulated it shall pabsough a safe change lItration system before béimigpduced
back into the supply AHU. The return air fan cofddm part of the AHU; however, the safe changer kball
be a dedicated unit. With this arrangement thermedir passes through two sets of HEPA lters ines i.e.
the return air Iters in the safe change housing #me supply air HEPA Iters. The supply air HEPAters
could either be located in the AHU or terminallgdbed at the supply diffusers, depending on thencteom

classi cation of the facility.

8.5 The starting and stopping of the supply and exhairsians, and associated system ventilation fahall be
synchronized such that the premises retain thedigdepressure and ow relationships during startama
shut-down. Processing shall stop when the fans@ireunning. This fan interlock sequence shall a@ply if

any fan shall fail, to ensure that there is no@iv reversal in the system.
9. Safe change lIter housings
9.1 Safe change or bag-in-bag-out Iter housings shallsuitably designed to provide operator protectind to
prevent dust from the Iters entering the atmosghehen lters are changed.
Figure

Safe change Iter bypass arrangement

A
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9.2 The nal lters on the safe change unit shall be P¥& Iters with at least an H13 classi cation accamng to
EN 1822 lter standards. For dusty return, air dteation may also be required to prolong the lifd the
HEPA lters. The pre- Itration lters shall also beemovable through the bag-in-bag-out method.

9.3 For exhaust systems where the discharge contaminatdnsidered particularly hazardous, two banks of

HEPA lters in series shall be considered to prevatiditional protection shall the rst lter fail.

9.4 All Iter banks shall be provided with pressure fdifential indication gauges to indicate the Itersd loading
and remaining lifespan of the Iters. Connectionttese gauges shall be copper or stainless steehain
plastic tubing, which could perish causing a coritetion hazard. The tube connections on the ltasing

shall be provided with stopcocks, for safe remmratalibration of gauges.

9.5 Monitoring of Iters shall be done at regular intais to prevent excessive lter loading that cofddce dust

particles through the Iter media, or could cause tliters to burst, resulting in ambient contamipat
9.6 Computer based data monitoring systems may bdlatta monitor Iter condition.
9.7 Filter pressure gauges shall be marked with thencliger resistance and the change-out Iter ressiste.

9.8 Installed lter leakage tests shall be performedaccordance with ISO 14644-3. Injection ports (tgash)

and access ports (downstream) shall, thereforprdagded for this purpose.

9.9 The exhaust air fan on a safe change lter systeall &le located after the Iters so that the Iteolsing is
maintained at a negative pressure. This poses @ultjf when carrying out lter integrity tests antbr this
reason a bypass damper system shall be providelliysigated in above Figure, so that air can beuated
through the HEPA lters, while the scanning porte @pen. Alternatively an independent booster fgstesn

can be used, with appropriate shut-off dampers.

9.10 The bypass arrangement as shown in above Figuvepalsnits decontamination of the Iters by means of

circulation of a sanitizing agent.

9.11 All exhaust systems from the facility, includingsfiextraction systems, vacuum system exhaust, baid
drier exhaust and coating pan exhaust, shall beegathrough safe change Iter housings before being

exhausted to the atmosphere.

9.12 All exhaust points outside the building shall bedted as far as possible from air entry points, exit
points shall be at a high level to minimize the gibiity of re-entrainment of exhaust air. Dominartd

seasonal wind directions shall be taken into accatnen positioning exhaust and supply points.

9.13 Where excessively dust-laden air is handled, a chitdctor or bag house shall be considered, vhiehdust
collector being located in an enclosed room maneiiat a negative pressure. Access control, mainten
staff, Personal Protection Equipment (PPE) andtbirgg air systems shall then be provided to proteet

operators during removal of dust from the colledtims.

9.14 Portable vacuum cleaners and portable dust coltestoall be tted with H13 HEPA lters. These type$
units shall be emptied and cleaned in a room wisalnder negative pressure relative to the enviemtm

Personnel shall be provided with suitable PPE.

9.15 Records of the safe disposal of all contaminatéerd and dust shall be kept.
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10. Personnel decontamination systems

10.1 If required, a means of preventing contaminantmfteaving the facility on the garments of persorsiell

be provided. This could be in the form of an amwhr; mist shower, water shower or appropriate aevi

10.2 An air shower comprises an airlock where high vigyoair is supplied through air nozzles (e.g. frone
sides of the airlock) in order to dislodge dusttipbes. Air extraction grilles (e.g. at low levedhall draw the
air away and return it to the Itration system. Seair showers may also incorporate a vertical ueadional

air ow section at the exit end, to ush contaminar@way.
Note When air showers are used these shall be corméetligned to effectively extract dust.

Air ltration of the supply air and return or exhstuair shall comply with the same ltration standsaias used
in the manufacturing facility. Normally the fan dhae activated by opening the door as the operambers
the shower, with a timing device on the exit daueilock to allow suf cient time for the decontaraiion
process to be effective.

10.3 Flushing devices similar to air or mist showers ff@rsonnel could be used at material exits to gsih

removing contaminants.

10.4 Wet mist or fog decontamination systems for opesatan be employed for deactivating contaminants on
the operators’ garments, or causing contaminantadtoere to the garments so that they are not easily

liberated.
10.5 Personnel shall change into clean garments afténgdaken a shower.
11. Effluent treatment

11.1 Liquid and solid waste ef uent shall be handledsirch a manner as not to present a risk of contdimimto

the product, personnel or to the environment.

11.2 All effluent shall be disposed of in a safe manrar the means of disposal shall be documentedréVhe
external contractors are used for ef uent dispaisay shall have certi cation authorizing them tandée and

treat hazardous products.
12. Maintenance

The ef cient and safe operation of a facility haindl hazardous materials is reliant on regular nesiabce being
carried out, to ensure that all parameters remétmmspeci ed tolerances.

13. Quali cation and validation
System quali cation and validation shall be carrmd
PART IV
Specific Requirements for Manufacture of BiologicaProducts

Note: Good Manufacturing Practices for pharmaceuticadpots: main principles as given in Part | of thh&dule
shall be complied with, mutatis mutandis, for thamafacture of Biological products. In addition tese

requirements, the following specific requiremeritalsalso be followed, namely:—
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1. Principles and general considerations

11

1.2

13

1.4

15

1.6

Biological products can be defined according tarteeurce material and method of manufacture. Thece
materials and methods employed in the manufactubéotogical products for human use therefore repre
critical factors in shaping their appropriate regaty control. Biological products are derived framills,
tissues or microorganisms and reflect the inhevaniability characteristic of living materials. Thective
substances in biological products are often toogerto be fully characterized by utilizing physit@mical
testing methods alone and may show a marked heteeity from one preparation and/or batch to the.nex
Consequently, special considerations are needed wmiaaufacturing biological products in order to ntain
consistency in product quality.
The guidance provided in this part applies to tlauafacture, control and testing of biological prots for
human use — from starting materials and prejmars{including seed lots, cell banks and interragsi) to
the finished product.
Manufacturing procedures within the scope of tlisuinent include:

growth of strains of microorganisms and eukaryoéls;

extraction of substances from biological tissuesluding human, animal and plant tissues, and fungi

recombinant DNA (rDNA) techniques;

hybridoma techniques;

propagation of microorganisms in embryos or animals
Medicinal products of biological origin manufactdrdy these procedures include allergens, antigens,
vaccines, certain hormones, cytokines, monoclomaibadies (mAbs), enzymes, animal immune sera,
products of fermentation (including products dedvrom rDNA), biological diagnostic reagents foriivo
use and Advanced Therapy Medicinal Products (ATMRgQd for example in gene therapy and cell therapy.
The manufacture, control and administration ofidgecal active substances and finished productguire
certain specific considerations and precautiongsing from the nature of these products areirt
processes. Unlike conventional pharmaceutical prtsdwhich are manufactured using chemical and physi
techniques capable of a high degree of consistethey manufacture of biological active substanced an
finished products involves biological processes araderials, such as cultivation of cells or exii@cfrom
living organisms. As these biological processes diaplay inherent variability, the range and natofdy-
products may also be variable. As a result, Qudltyk Management (QRM) principles are particularly
important for this class of materials and shallused to develop the control strategy across afjestaf
manufacture so as to minimize variability and redube opportunity for contamination and cross-
contamination.
Materials and processing conditions used in cuitivaprocesses are designed to provide conditionshie
growth of target cells and microorganisms
— Therefore, extraneous microbial contaminants hlgeopportunity to grow. Furthermore, many biot@di

products have limited ability to withstand certauarification techniques, particularly those desijrie
inactivate or remove adventitious viral contamisarfthe design of the processes, equipment, fagliti

utilities, the conditions of preparation and adtitiof buffers and reagents, sampling, and traimhthe
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1.7

1.8

1.9

operators are key considerations in minimizing swomtamination events. Manufacturing shall be
consistent with other specifications set out ingheduct summary files, marketing authorizatiorclamical
trial approvals (for example, number of generati(@ressed as doublings or passages) betweeeéle s

lot or cell bank and the finished product).
Many biological materials (such as live-attendatdacteria and viruses) cannot be terminallyilsted by

heat, gas or radiation. In addition, some produsiish as certain live and adjuvant vaccines (femgXe,
Bacilli Calmette Guerin (BCG) or cholera), may i sterilized by filtration processes. For thesenix
products, processing shall be conducted aseptitaliypinimize the introduction of contaminants frahe
point where a potential contamination cannot beonexd from the manufacturing process. The validatibn
specific and critical manufacturing steps such iagsvremoval or inactivation shall be carried drtbust
environmental controls and monitoring and, wherefeasible, in situ cleaning and sterilization syste
together with the use of closed systems can saanifly reduce the risk of accidental contaminatom

cross-contamination.

Control usually involves biological analytical tettues, which typically have a greater variabilihan
physicochemical determinations. The combinatiorvafability in starting materials and the potentiat
subtle changes during the manufacturing proces®iaibgical products also requires an emphasis on
production consistency. This is of particular cancbecause of the need to link consistency to woaigi
clinical trials documenting the product’'s safetydagfficacy. A robust manufacturing process is tfae
crucial and in-process controls take on a particut@portance in the manufacture of biological aetiv

substances and medicinal products.

Because of the risks inherent in producing and madating pathogenic and transmissible microorgagsism
during the production and testing of biological erals, good manufacturing practises shall pripeitthe
safety of the recipient to whom the biological pwodis administered, the safety of personnel during

operation and the protection of the environment.

1.10 Biosafety considerations shall follow national orH@ guidelines. In the context of manufacturing

pathogenic biological products of Biosafety Risko@ 3 and 4, close collaboration between such
institutions is especially required to assure thmith product contamination and environmental

contamination levels are controlled within accefsdimits.

2. Pharmaceutical quality system and quality risk mangement

2.1 Biological products, like any pharmaceutical pragushall be manufactured in accordance with the

requirements of a pharmaceutical quality systeradpet quality system) based on a life-cycle appnagamod
manufacturing practices for pharmaceutical produntsn principles. This approach facilitates innématand
continual improvement, and also strengthens tHeldatween pharmaceutical development and manufagtur

activities.

2.2 Quality risk management principles shall be usedeteelop the control strategy across all manufatguand

control stages — including materials sourcemgd storage, personnel and materials flow, matwfacand
packaging, quality control, quality assurance,ayerand distribution activities, as describecia part. Due
to the inherent variability of biological process®®l starting materials, ongoing trend analysis peribdic

review are particularly important elements of prodguality system. Thus, special attention shalpb#l to
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starting material controls, change control, tremlgsis and deviation management in order to ensure
production consistency. Monitoring systems shall designed so as to provide early detection of any
unwanted or unanticipated factors that may afféet quality, safety and efficacy of the product. The
effectiveness of the control strategy in monitorimgducing and managing such risks shall be relgular

reviewed and the systems updated as required takimgccount scientific and technical progress.

3. Personnel

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Personnel responsible for production and contrall dave an adequate background in relevant séienti
disciplines such as microbiology, biology, biometkemistry, medicine, pharmacy, pharmacology,logg,
immunology, biotechnology and veterinary medicitugether with sufficient practical experience takle

them to perform their duties.

The health status of personnel shall be taken dotwsideration as part of ensuring product safethei
necessary, personnel engaged in production, mainten testing and animal care (and inspectiond) lska
vaccinated with appropriate specific vaccines aaetregular health checks. Any changes in the thetdtus
of personnel which could adversely affect the duatif the product shall preclude their working imet
production area, and appropriate records kept. 3¢twpe and frequency of health monitoring shall be

commensurate with the risk to the product and persb

Training in cleaning and disinfection procedureggibne and microbiology shall emphasize the risk of
microbial and adventitious contamination and théure of the target microorganisms and growth media

routinely used.

Where required to minimize the opportunity for G-@®ntamination, restrictions on the movement of al
personnel (including quality control, maintenanoe &leaning staff) shall be defined on the basiguality

risk management principles. In general, all persbimcluding those not routinely involved in theoduction
operation (such as management, engineering stdfivalidation staff or auditors) shall not pass frareas
with exposure to live microorganisms, geneticallydified microorganisms, animal tissue, toxins, vesmr
animals to areas where other products (inactivatedterile) or different organisms are handledsuth
passage is unavoidable during a working day, thamtamnination control measures (for example, clearly
defined decontamination measures such as a compleage of appropriate clothing and shoes, and
showering if applicable) shall be followed by adirponnel visiting any such production area unlélsraise
justified on the basis of QRM.

Because the risks are difficult to manage, persomoeking in an animal facility shall be restrictdcbm

entering production areas where potential risksro$s-contamination exist.

Staff assigned to the production of BCG productigiot work with other infectious agents. In pautar,
they shall not work with virulent strains of Mycattarium tuberculosis, nor shall they be exposea kaown
risk of tuberculosis infection. Additionally, theshall be carefully monitored, with regular healttecks that

screen for tuberculosis infection.

If personnel working in BCG manufacturing and iniraal quarters need to be reassigned to other

manufacturing units they shall not be allowed istich units until they pass their health check.
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4. Starting materials

4.1 The source, origin and suitability of active subses, starting materials (for example, cryo-praets and
feeder cells), buffers and media (for example, easg growth media, serum, enzymes, cytokines, tjrow
factors and amino acids) and other componentseofitiished product shall be clearly defined andtadied
according to the principles set out in Part | aflsachedule.

4.2 Manufacturers shall retain information describihg source and quality of the biological materiadedifor at
least 1 year after the expiry date of the finishrdducts and according to local regulations coriogrn
biological products. It has been found that docusienetained for longer periods may provide useful

information related to Adverse Events Following lomization (AEFIS) and other investigations.

4.3 All starting material suppliers (that is, manufaets) shall be initially qualified on the basisddcumented
criteria and a risk-based approach. Regular asssgsnof their status shall also be carried outti®dar
attention shall be given to the identification amdnitoring of any variability that may affect bigjical
processes. When starting materials are sourced frokers who could increase the risk of contamaoraby
performing repackaging operations under good matuifeng practises they shall be carefully qualifiesh
audit may form part of such qualification, as nekde

4.4 An identity test, or equivalent, shall be perforntedeach batch of received starting materials gdaelease.
The number of containers sampled shall be justidiedhe basis of quality risk management principled in
agreement with all applicable guidelines. The idmattion of all starting materials shall be in cplance
with the requirements appropriate to the stageariufacture. The level of testing shall be commeatsuwith
the qualification level of the supplier and theuratof the materials used. In the case of stariatgrial used
to manufacture active substances the number of Isantpken shall be based on statistically recognize
criteria and quality risk management principleswdser, for starting materials and intermediatesiurethe
formulation of finished product each container ki@ sampled for identity testing in accordancehvihie

main principles of good manufacturing practisesgbarmaceutical products unless reduced testindpéeas

validated.

4.5 The sampling process shall not adversely affecttradity of the product. Incoming starting matesiahall be

sampled under appropriate conditions in order &vg@nt contamination and cross-contamination.

4.6 Where justified (such as the special case of stetdrting materials) it may be acceptable to redhe risk of
contamination by not performing sampling at theetiof receipt but to perform the testing later omgkes
taken at the time of use. In such cases, releaedinished product is conditional upon satiséagtresults of

these tests.

4.7 Where the necessary tests for approving startingniats take a significantly long time, it may bermissible
by exception to process starting materials befoeetést results are available. The use of theseriakst shall
be clearly justified in a documented manner, anel tisks shall be understood and assessed under the
principles of QRM. In such cases, release of thislied product is conditional upon satisfactoryutssfrom
the tests. It must be ensured that this is notdst@hpractice and occurs only with justificationtbé risk
taken.

4.8 The risk of contamination of starting materialsidgrtheir passage along the supply chain shalldsessed,

with particular emphasis on adventitious agenth aag those causing TSEs. Other materials that ¢otoe
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direct contact with manufacturing equipment andiath potential product contact surfaces (such #erfi
media, growth media during aseptic process sinariatand lubricants) shall also be controlled. Alitpask

assessment shall be performed to evaluate thet@dtlem adventitious agents in biological startimgterials.

4.9 Where required, the sterilization of starting mtershall be carried out by heat whenever possiMeere
necessary, other appropriate validated methods afey be used for this purpose (such as irradiadioch

filtration).

4.10 The controls required for ensuring the quality wri¢e starting materials and of the aseptic mactuféng
process shall be based on the principles and geédeontained in Part Il of said Schedule.

4.11 The transport of critical materials, reference miatg, active substances, human tissues and aeltbet
manufacturing site shall be controlled as part @fréten quality agreement between the respongiblties
if they are different commercial entities. Manufaatg sites shall have documentary evidence of e
to the specified storage and transport conditiorduding cold chain requirements, if required. Tequired
traceability starting at tissue establishments ugtoto the recipient(s), and including the trackigbof

materials in contact with the cells or tissues
— shall be ensured, maintained and documented.
5. Seed lots and cell banks

5.1 The recommendations set out in good manufacturiagtiges for active pharmaceutical ingredients |dbel
followed taking into consideration specific guidanor active pharmaceutical ingredients manufacturg

cell culture/fermentation.

5.2 Where human or animal cells are used as feedes icethe manufacturing process, appropriate cantweer

their sourcing, testing, transport and storagel $teain place.

5.3 In order to prevent the unwanted drift of genetiogerties which might result from repeated subcakuor
multiple generations, the production of biologigabducts obtained by microbial culture, cell cudtusr
propagation in embryos and animals shall be based system of master and working seed lots andibr ¢
banks; which is the beginning of the manufacturprgcess of certain biological products (for example

vaccines).

5.4 The number of generations (expressed as passagisublings) between the seed lot or cell bank dmed t
finished product, defined as maximum, shall be =test with the marketing authorization dossier ahdll

not be exceeded.

5.5 Cell-based medicinal products are often generateth fa cell stock obtained from a limited number of
passages. In contrast with the two- tier systeml@Bs and WCBs, the number of production runs frooek
stock is limited by the number of aliquots obtairadtbr expansion and does not cover the entireclitde of
the product. Cell stock changes shall be covered hglidation protocol and communicated to the NR#S,

applicable.

5.6 Establishment and handling of the MCBs and WCBsll sha performed under conditions which are
demonstrably appropriate. These shall include gmagpiately controlled environment to protect tleed lot
and the cell bank, and the personnel handling ttizuming the establishment of the seed lot and lzztlk, no

other living or infectious material (such as virsiseell lines or microbial strains) shall be haddle
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6.

5.7

5.8

5.9

simultaneously in the same area or by the samepgrs

Quarantine and release procedures for master ankingocell banks/seed lots shall be followed, imthg
adequate characterization and testing for contamtsnanitially, full characterization testing ofaiMCB shall
be done, including genetic identification. A new BICfrom a previous initial clone, MCB or WCB) shéli
subjected to the same established testing as flg;ar MCB, unless otherwise justified. Thereafténg
viability, purity and other stability indicatingtabutes of seed lots and cell banks shall be obéakgularly
according to justified criteria. Evidence of thakstity and recovery of the seed lots and bankdl i

documented and records shall be kept in a manaép#rmits trend evaluation.

Each storage container shall be adequately seclleat]y labelled and kept at an appropriate tentpeza A
stock inventory shall be kept. The storage tempegashall be recorded continuously and, where eabple,
the liquid nitrogen level shall be monitored. Angviation from the set limits, and any correctivedan
preventive action taken, shall be recorded. Tentperaleviations shall be detected as early as lples@or

example, through the use of an alarm system fopégature and nitrogen levels).

Seed lots and cell banks shall be stored and usedch a way as to minimize the risks of contanmabr
alteration (for example, stored in qualified ultoav temperature freezers or liquid nitrogen storage
containers). Control measures for the storageftdrént seeds and/or cells in the same area opewiit shall
prevent mix-up and shall take into account thedtibeis nature of the materials in order to prevenoss-

contamination.

5.10 MSLs, MCBs, and preferably also WSLs and WCBs, Idtmlstored in two or more controlled separatessite

in order to minimize the risk of total loss duenatural disaster, equipment malfunction or humaoreA

contingency plan shall be in place.

5.11 The storage and handling conditions for the cels@ed banks shall be defined. Access shall be atatr

and restricted to authorized personnel, and ap@i@prccess records maintained. Records of logation
identity and inventory of individual containers Bledso be kept. Once containers are removed fiwenseed

lot/cell bank management system they shall noebgmed to stock.

Premises and equipment

6.1

6.2

In general, preparations containing live microoigars or live viruses shall not be manufactured and
containers shall not be filled in areas used fergtocessing of other pharmaceutical products. Kewaf the
manufacturer can demonstrate and validate effecteatainment and decontamination of the live
microorganisms and viruses then the use of muttdpct facilities may be justifiable. In such casesasures
such as campaign production, closed systems adidfposable systems shall be considered and shhkded

on quality risk management principles

Documented quality risk management shall be caroatl for every additional product in a biological
manufacturing multiproduct facility, which may incle a potency and toxicological evaluation based on
cross-contamination risks. Other factors to be nailkéo account include facility/equipment desigrd arse,
personnel and material flows, microbiological coigr physicochemical characteristics of the active
substance, process characteristics, cleaning pexessl analytical capabilities relative to the vafd limits
established from product evaluation. The outcofnth® quality risk management process shall bebtsis

for determining the necessity for premises and mgent to be dedicated to a particular product odpct
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family, and the extent to which this shall be tlese= This may include dedicating specific prodwsitact
parts.

6.3 Killed vaccines, antisera and other biological pratd including those made by rDNA techniques, tdg@nd
bacterial extracts may, following inactivation, manufactured on the same premises provided thajuatks

decontamination and cleaning measures are impletemt the basis of QRM.

6.4 Cleaning and sanitization shall take into accotstfct that processes often include the handlfrg@wth
media and other growth-promoting agents. Validasitudies shall be carried out to ensure the effendss of
cleaning, sanitization and disinfection, includieijmination of residues of used agents. Environmeand
personnel safety precautions shall be taken duhegleaning and sanitization processes. The uskaiing

and sanitizing agents shall not pose any majortagke performance of equipment.

6.4.1 The use of closed systems to improve asepsis amainment shall be considered where practicable.
Where open systems are utilized during processiiog €xample, during addition of growth
supplements, media, buffers and gases, and duengplgg and aseptic manipulations during the
handling of live cells such as in cell-therapy proi) control measures shall be put in place toqire
contamination, mix-up and cross-contamination. tafiand unidirectional flows of personnel,
materials and processes, and the use of clearatepbnd sterilize-in-place systems, shall be
considered wherever possible. Where sterile singke-systems such as bags and connectors are

utilized, they shall be qualified with respect totability, extractables, leachables and integrity.

6.5 Because of the variability of biological producisd of the corresponding manufacturing procesggspaed
starting materials that have to be measured orhgeigor the production process (such as growth aedi
solutions and buffers) may be kept in small stockdéhe production area for a specified period ofiei
according to defined criteria such as for the damabf manufacture of the batch or of the campaign.
Appropriate storage conditions and controls shall rhaintained during such temporary storage. These
materials shall not be returned to the generakstélaterials used to formulate buffers, growth naedihd so
on shall be weighed and made into a solution iorgained area using local protection (such asssified
weighing booth) and outside the aseptic processiags in order to minimize particulate contaminatb the
latter.

6.6 In manufacturing facilities, the mix-up of entrydaexit of personnel shall be avoided through the of
separate changing rooms or through procedural @lsntvhere Biosafety Risk Group 3 or 4 organisms are
handled.

7. Containment

7.1 Airborne dissemination of live microorganisms anidises used for the production process, includirggée

from personnel, shall be avoided.

7.2 Adequate precautions shall be taken to avoid canttion of the drainage system with dangerous effts.
Drainage systems shall be designed in such a way ¢ffluents can be effectively neutralized or
decontaminated to minimize the risk of cross-comtaton. Specific and validated decontaminatiortesys
shall be considered for effluents when infectiousl/ar potentially infectious materials are used for
production. Local regulations shall be compliedhwin order to minimize the risk of contaminatiohtbe

external environment according to the risk assediatith the biohazardous nature of waste materials.
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7.3

7.4

7.5

7.6

7.7

7.8

Dedicated production areas shall be used for thadllmey of live cells capable of persistence in the
manufacturing environment, for pathogenic organisth8Biosafety Risk Group 3 or 4 and/or for spore-
forming organisms until the inactivation processaiscomplished and verified. Fdacillus anthracis,
Clostridium tetaniand Clostridium botulinurrstrictly dedicated facilities shall be utilizedr feach individual
product. Up to date information on these and ottigh-risk or “special” agents shall be sought fromjor
information resources. Where campaign manufactiispare-forming organisms occurs in a facility aits

of facilities only one product shall be processedrsy one time.

7.3.1 Use of any pathogenic organism above Biosafety Rstup 3 may be allowed according to the
biohazard classification of the organism, the reésdsessment of the biological product and its

emergency demand.

Production of BCG-related product shall take place dedicated area and by means of dedicated reeuip

and utilities (such as HVAC systems) in order tmimize the hazard of cross-contamination.

Specific containment requirements apply to poliolitigevaccine to minimize poliovirus facility assated
risk and for the safe production and quality colntoinactivated poliomyelitis vaccine manufacturedm
wild polioviruses. The measures and procedures ssacg for containment (that is, for protecting the
environment and ensuring the safety of the operagball not conflict with those for ensuring protiuc

quality.

Air-handling systems shall be designed, construcded maintained to minimize the risk of cross-
contamination between different manufacturing amsmsequired. The need for dedicated air handlimtsu

or single pass systems shall be based on quafity management principles, taking into account the
biohazard classification and containment requiregmef the relevant organism, and process and earpm
risks. In the case of Biosafety Risk Group 3 orgars, air shall not be recirculated to any othea a@methe
facility and shall be exhausted through High E#fiety Particulate Air (HEPA) filters that are regilja
checked for performance. A dedicated non-recirauga¥entilation system and HEPA filtering of exhaas

are required when handling Biosafety Risk Groupghaisms.

Primary containment equipment shall be designediaitidlly qualified for integrity in order to ensa that
the escape of biological agents and/ or matertal tine immediate working area and outside envirartrige
prevented. Thereafter, in line with relevant guides and quality risk management principles, pecald

tests shall be performed to ensure that the equipieén proper working condition.

Activities associated with the handling of live lmigical agents (such as centrifugation and blendihg
products which can lead to aerosol formation) shalcontained in such a way as to prevent contdinma
of other products or the egress of live agents ihéoworking and/or outside environment. The viapibf

such organisms and their biohazard classificati@ll $e taken into consideration as part of the agament

of such risks.

Accidental spillages, especially of live organisnmust be dealt with quickly and safely. Validated
decontamination measures shall be available foh eaganism or groups of related organisms. Where
different strains of a single bacteria specieseasysimilar viruses are involved, the decontamorafirocess
may be validated with one representative straifgeamthe strains vary significantly in their resiste to the

decontaminating agent(s) used.
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7.9 Areas where Biosafety Risk Group 3 or 4 organismstendled shall always have a negative air pressur
relative to the environment. This will ensure tfent@inment of the organism in unlikely events sash
failure of the door interlock. Air-lock doors shabe interlocked to prevent them being opened
simultaneously. Differential pressure alarms shallpresent wherever required, and shall be validated

monitored.

7.10 Air vent filters shall be hydrophobic and subjexintegrity testing at intervals determined by aliy risk

management approach.

7.11 Where the filtration of exhaust air is necessang, safe changing of filters shall be ensured oribdtpg-
out housings shall be employed. Once removedrdikkhall be decontaminated and properly destroyed.
addition to HEPA filtration other inactivation temblogies such as heat inactivation and steam sgavgn
may be considered for exhaust air to ensure effedtiactivation of pathogenic organisms of Biosafet
Risk Group 3 and/or 4.

8. Clean rooms

8.1 In order to address the specific manufacturing @sses involved in the production of biological prots, and
particularly vaccines, the Environmental monitorfgclean rooms in vaccine manufacturing facilitipsints
to consider for manufacturers of human vaccinesdanie document may be used to develop the

environmental classification requirements for bigéal manufacturing processes.

As part of the control strategy, the degree of mmrmental control of particulate and microbial @nination
of the production premises shall be adapted tartteemediate or finished product, and also to tredpction
step, taking into account the potential level ohtemnination of the starting materials and the rigkshe

finished product.

8.2 The environmental monitoring programme shall bepterpented with methods to detect the presenceeof th
specific microorganisms used for production (foample, recombinant yeast and toxin or polysacckarid
producing bacteria). The environmental monitorimggramme may also include detection of the produced
organisms and adventitious agents of productioamggns, especially when campaign manufacture iSeapp

on the basis of quality risk management principles.
9. Production

9.1 Since cultivation conditions, media and reagenés dasigned to promote the growth of cells or miabb
organisms, typically in an axenic state, particitention shall be paid to the control strategydnsuring
that effective steps are in place for preventingnunimizing the occurrence of unwanted bioburden,

endotoxins, viruses of animal and human origin, asgbciated metabolites.

9.2 The quality risk management process shall be tlsésidar implementing the technical and organizatlon
measures required to control the risks of contatiinaand cross-contamination. These could incluleyugh

are not limited to:

(i) carrying out processing and filling in segregateshs;
(i) containing material transfer by means of an airlacki appropriate type of pass box with validated
transfer procedures, clothing change and effeatizehing and decontamination of equipment;

(i) recirculation of only treated (HEPA filtered) air;
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9.3

9.4

9.5

9.6

9.7

9.8

9.9

(iv) acquiring knowledge of the key characteristics @rample, pathogenicity, detectability, persisteacd
susceptibility to inactivation) of all cells, orgams and any adventitious agents within the sartiétja

(v) when considering the acceptability of concurrentkvim cases where production is characterized by
multiple small batches from different starting mmatks (for example, cell-based products) takingint
account factors such as the health status of dammdsthe risk of total loss of a product from or for
specific patients during development of the cramstamination control strategy;

(vi) preventing the risk of live organisms and sporaerémg non-related areas or equipment by addressing
all potential routes of cross- contamination (fgample, through the HVAC system) through the use of
single use components and closed systems;

(vii) conducting environmental monitoring specific te thicroorganism being manufactured in adjacent
areas while paying attention to cross-contaminatisks arising from the use of certain monitoring
equipment (such as that used for airborne partietanitoring) in areas handling live and/or spore-
forming organisms;

(viii) using campaign-based production.

When applicable, the inoculum preparation areal dh@ldesigned so as to effectively control the msk

contamination, and shall be equipped with a bidgdfeod for primary containment.

If possible, growth media shall be sterilized ituddy heat or in-line microbial-retentive filter&dditionally,
in-line microbial-retentive filters shall be useat the routine addition of gases, media, acidslesland so on

to fermenters or bioreactors.

Data from continuous monitoring of certain prodaotprocesses (such as fermentation) shall formgfdtte
batch record. Where continuous culture is usedgiapeonsideration shall be given to parameterh ag

temperature, pH, pO2, CO2 and the rate of feecdyan source with respect to growth of cells.

In cases where a viral inactivation or removal paxcis performed, measures shall be taken (for gbearim
relation to facility layout, unidirectional flow dnequipment) to avoid the risk of recontaminatidrireated

products by non-treated products.

A wide variety of equipment and components (for reghe, resins, matrices and cassettes) are used for
purification purposes. Quality risk management giptes shall be applied to devise the control sgyat
regarding such equipment and associated compordrgs used in campaign manufacture and in multi-
product facilities. The reuse of components atedéht stages of processing of one product is disgra but,

if performed, shall be validated. Acceptance cidteoperating conditions, regeneration methodssfian and
sanitization or sterilization methods, cleaninggass, and hold time between the use of reused amnpo

shall be defined and validated. The reuse of comptsfor different products is not acceptable.

Where adverse donor (human or animal) health inftion becomes available after procurement and/or
processing, and this information relates to produlity, then appropriate measures shall be takelnding

product recall, if applicable.

Antibiotics may be used during the early stagespodduction to help prevent inadvertent microbial
contamination or to reduce the bioburden of liviisgues and cells. In this case, the use of atiggighall be
well justified, and they shall be cleared from thanufacturing process at the stage specified imrtuketing

authorization. Acceptable residual levels shalldedined and validated. Penicillin and other betetam
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antibiotics shall not be used at any stage of thegss.

9.10 A procedure shall be in place to address equipmedfor accessories failure (such as air vent fiidure)

which shall include a product impact review. If Bufailures are discovered following batch reledse t

Licensing Authority shall be notified and the ndeda batch recall shall be considered.

10. Campaign production

10.1

10.2

10.3

10.4

10.5

The decision to use a facility or filling line faampaign manufacture shall be justified in a doauer
manner and shall be based on a systematic risloapiprfor each product (or strain) taking into actdbe
containment requirements and the risk of crasgamination to the next product. Campaign changeov
procedures, including sensitive techniques usedttferdetermination of residues, shall be validaaed
proper cleaning acceptance criteria shall be ddfome a toxicology basis of product residues from Itst
campaign, as applicable. Equipment assigned toiramd production or to campaign production of
successive batches of the same intermediate prathadit be cleaned at appropriate validated intsrval
prevent build-up and carryover of contaminants lisas product degradants or objectionable levels of

microorganisms).

For downstream operations of certain products éample, pertussis or diphtheria vaccines) campaign
production may be acceptable if well justified. Fiimishing operations (formulation and fillin)e need
for dedicated facilities or the use of campaignthim same facility will depend on the specific cweristics
of the biological product, on the characteristi€she other products (including any non-biologipabducts),
on the filling technologies used (such as single closed systems). Labelling and packaging operatan

be carried out in a multiproduct facility.

Campaign changeover involves intensive decontamimasterilization (if required) and cleaning ofeth
equipment and manufacturing area. Decontaminasi@milization (if required) and cleaning shall indé all
equipment and accessories used during productien,wall as the facility itself. The following

recommendations shall be considered:

(i) waste shall be removed from the manufacturing aresent to the bio-waste system in a safe manner;
(i) materials shall be transferred by a validated ptooe
(iii) the Quality Unit shall confirm area clearance bgpiection, and review the campaign changeover data

(including monitoring results) prior to releasirgetarea for the next product.

When required, the corresponding diluent for thedpct can be filled in the same facility in linethvithe

defined campaign production strategy for finisheadoict.

When campaign-based manufacturing is consideredfattility layout and the design of the premised an
equipment shall permit effective cleaning and démmination/sterilization (if required) based on lipyaisk
management principles and validated proceduresoviollg the production campaign. In addition,

consideration may need to be given at the desagestf facility layout to the possible need for fgation.

11. Labelling

11.1 The information provided on the inner label (alsdled the container label) and on the outer labal the

packaging) shall be readable and legible, and dhéenit approved by the Licensing Authority.

11.2 Minimal key information shall be printed on the @rabel, and additional information shall be po®d on
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11.3

the outer label (for example, carton) and/or prodeafiet.

The suitability of labels for low and ultra-low sage temperatures shall be verified, if applicablee label
shall remain properly attached to the containereurdifferent storage conditions during the shd#-bf the
product. The label and its adhesive shall have dneme effect on the quality of the product caulgd

leaching, migration and/or other means.

12. Validation

121

12.2

12.3

12.4

125

12.6

12.7

Biological processes, handling of live materialsl aising campaign-based production, if applicable,the
major aspects of biological product manufacturingioll require process and cleaning validation. The
validation of such processes given the typicalakility of biological products, the possible usehafrmful
and toxic materials and the need for inactivationcpsses plays an important role in demonstrating
production consistency and in proving that theicalt process parameters and product attributes are

controlled.
A quality risk management approach shall be useatbtermine the scope and extent of validation.

All critical biological processes (including inoation, multiplication, fermentation, cell disruptio
inactivation, purification, virus removal, remowafl toxic and harmful additives, filtration, formti@n and
aseptic filling) are subject, as applicable, togess validation. Manufacturing control parametersé
validated may include specific addition sequenceigjng speeds, time and temperature controls, $iroft

light exposure and containment.

After initial process validation studies have befamlized and routine production has begun, critica
processes shall be subject to monitoring and trendith the objective of assuring consistency aetcting
any unexpected variability. The monitoring stratestpall be defined, taking into consideration fastsuch
as the inherent variability, complexity of qualigttributes and heterogeneity of biological produ&s
system or systems for detecting unplanned deparfuoen the process as designed shall be in plaeagare
that the process remains in a state of controlleCobn and evaluation of information and data be t
performance of the process will allow for detectiohundesired process variability and will deterenin
whether action shall be taken to prevent, antieigatd/or correct problems so that the process rsmaider

control.

Cleaning validation shall be performed in ordectmfirm the effectiveness of cleaning proceduresgied
to remove biological substances, growth media, ggsceagents, cleaning agents, inactivation agentso

on. Careful consideration shall be given to clegnialidation when campaign-based production istizad.

Critical processes for inactivation or eliminatiof potentially harmful microorganisms of Biosafd®ysk

Group 2 or above, including genetically modifiedesnare subject to validation.

Process revalidation may be triggered by racess change as part of the change contratreydh
addition, because of the variability of processemducts and methods, process revalidation may be
conducted at predetermined regular intervals adegrtb risk considerations. A detailed review of al
changes, trends and deviations occurring withineindd time period for example, 1 year, based @n th

regular product quality review (PQR) may indicateegd for process revalidation.
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12.8

The integrity and specified hold times of contameased to store intermediate products shall belatd

unless such intermediate products are freshly peelp@nd used immediately.

13. Quality control

131

13.2

13.3

134

13.5

13.6

13.7

As part of quality control sampling and testing ggdures for biological materials and productpecsl
consideration shall be given to the nature hefraterials being sampled (for example, the need/oid
contamination, ensure biocontainment and/or cbigirc requirements) in order to ensure that thengst

carried out is representative.

Samples for post-release use typically fall inte @f two categories reference samples or retestionples
for the purposes of analytical testing and idecuifion respectively. For finished products the nexiee and
retention samples will in many instances be preskntentically as fully packaged units. In such

circumstances, reference and retention samplesomaggarded as interchangeable.

13.2.1 Reference samples of biological starting matesaksll be retained under the recommended storage
conditions for at least 1 year beyond the expiryedaf the corresponding finished product.
Reference samples of other starting materfatber than solvents, gases and water) as well a
intermediates for which critical parameters carb®tested in the final product shall be retairgad f
at least 2 years after the release of the prodtceir stability allows for this storage perioder@ain

starting materials such as components of growthiameeked not necessarily be retained.

13.2.2 Retention samples of a finished product shall beestin their final packaging at the recommended

storage conditions for at least one year afteeipry date.

For cell-based products, microbiological tests (8Btample, sterility tests or purity checks) shadl b
conducted on cultures of cells or cell banks fréamibiotics and other inhibitory substances idesrto
provide evidence of the absence of bacterial amgydlicontamination, and to be able to detect femil
organisms where appropriate. Where antibioticsuaesl, they shall be removed by filtration at thmeetiof

testing.

The traceability, proper use and storage of refarestandards shall be ensured, defined and recorded
stability of reference standards shall be monitpwett their performance trended. The national orQVH
Recommendations for the preparation, characteoizand establishment of biological reference stedwla

shall be followed.

All stability studies including real time/real cdtidn stability, accelerated stability and stressting shall be
carried out. Trend analysis of the test resultsnftbe stability monitoring programme shall assine ¢arly

detection of any process or assay drift, and tifrimation shall be part of the PQR of biologicedghucts.

For products where on-going stability monitoring ul normally require testing using animals, and no
appropriate alternative or validated techniquesaaeglable, the frequency of testing may take atoount a
risk-based approach. The principle of bracketing amatrix designs may be applied if scientificalijified

in the stability protocol.

All analytical methods used in the quality contaold in-process control of biological products shallwell

characterized, validated and documented to a aetésfy standard in order to yield reliable resuftbe
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13.8

fundamental parameters of this validation includeedrity, accuracy, precision, selectivity/spedific

sensitivity and reproducibility.

For test methods described in relevant pharmacapeeonographs, qualification of the laboratory test
equipment and personnel shall be performed. Intiatdirepeat precision and comparability precisiball
be shown in the case of animal tests. Repeatallity reproducibility shall also be demonstrated by

reviewing retrospective test data.

In addition to the common parameters typically ukmdvalidating assays (such as accuracy and posjisi
additional measurements (for example, of the paréorce of references, critical reagents and/orlicelk)
shall be considered during the validation of biogssmmsed on the biological nature of the assayaagents

used.

14. Documentation (batch processing records)

141

14.2

14.3

14.4

In general, the processing records of regular prtoii batches shall provide a complete accounthef t
manufacturing activities of each batch of biologjipeoduct showing that it has been produced, teatedtl

dispensed into containers in accordance with tipecyed procedures.

14.1.1 In the case of vaccines, a batch processing remugich summary protocol shall be prepared for each
batch for the purpose of lot release by the Licemshuthority. The information included in the
summary protocol for independent lot release ofcires by regulatory authorities. The summary

protocol and all associated records shall be gpa approved by the Licensing Authority.

Manufacturing batch records shall be retained foleast 1 year after the expiry date of the battlthe
biological product and shall be readily retrievalide inspection by the Licensing Authority. It hasen
found that documents retained for longer periodyg pravide useful information related to AEFI andhext

investigations.

Starting materials may require additional documigmtaon source, origin, supply chain, method of
manufacture and controls applied in order to ensame appropriate level of control, including of

microbiological quality if applicable.

Some product types may require a specific definibbwhat materials constitute a batch particuladynatic
cells in the context of ATMPs. For autologous andal matched situations, the manufactured prochait s

be viewed as a batch.

15. Use of animals

151

15.2

15.3

A wide range of animals is used for the manufacturequality control of biological products. Special

considerations are required when animal faciliieEspresent at a manufacturing site.

The presence of live animals in the production atesd! be avoided unless otherwise justified. Erobated
eggs are allowed in the production area, if applealf the extraction of tissues or organs fronmais is
required then particular care shall be taken togme contamination of the production area (for eplm

appropriate disinfection procedures shall be urdert).

Areas used for performing tests involving animalsmicroorganisms shall be well separated from psesi

used for the manufacturing of products and shatlehmompletely separate ventilation systems andraepa
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15.4

155

15.6

15.7

15.8

15.9

staff. The separation of different animal speciefole and during testing shall be considered, afl #ie

necessary animal acclimatization process, as pénedest requirements.

In addition to monitoring compliance with TSE réaions other adventitious agents that are of cance
(including those causing zoonotic diseases andasésein source animals) shall also be monitored an
recorded in line with specialist advice on estdiifig such programmes. Instances of ill health aoegrin

the source/donor animals shall be investigatedh wespect to their suitability, and the suitabild§ in-
contact animals, for continued use (for exampiemanufacture, as sources of starting materiald,fan

quality control and safety testing). Decisions Ehaldocumented.

A look-back procedure shall be in place in relattonthe decision making process used to evaluae th
continued suitability of the biological active stdrsce or finished product in which animal sourctdtsg
materials have been used or incorporated. Thissi#cimaking process may include the retesting of
reference samples from previous collections fromsame donor animal (where applicable) to estaltish
last negative donation. The withdrawal period afr#peutic agents used to treat source/donor anshals

be documented and shall be taken into account wbesidering the removal of those animals from the

programme for defined periods.

Particular care shall be taken to prevent and rooritfections in source/donor animals. Measuregnak
shall cover aspects such as sourcing, facilitiesbandry, biosafety procedures, testing regimestraioof
bedding and feed materials, 100% fresh air supgbpropriate design of the HVAC system, water supply
and appropriate temperature and humidity condititorsthe species being handled. This is of special
relevance to SPF animals where pharmacopoeial nnapbgequirements shall be met. Housing and health

monitoring shall also be defined for other categ®f animals (for example, healthy flocks or herds)

For products manufactured from transgenic anintedseability shall be maintained in the creatiorsoth

animals from the source animals.

For different animal species and lines, key criteshall be defined, monitored and recorded. Theag m

include the age, sex, weight and health statuseo&himals.

Animals, biological agents and tests carried oalldie appropriately identified to prevent any rigkmix-

up and to control all identified hazards.

15.10 The facility layout shall ensure a unidirectionatissegregated flow of healthy animals, inoculateidnals

and waste decontamination areas. Personnel andrsishall also follow a defined flow in order teoi

cross-contamination.

16. Complaints

16.1

16.2

16.3

The person responsible for handling complaints dexlding on the measures to be taken to deal Wwémt
shall have appropriate training and/or experiemcthé specific features of the quality control aflbgical

products.
There are basically two types of complaint, prodyality complaints and adverse reactions/events.

The first type of complaint may be caused by profdesuch as faulty manufacture, product defects or
deterioration as well as, particular to biologipabducts, adulteration of the biological produciBhese

complaints shall be recorded in detail and the eaukoroughly investigated (e.g. by comparison i
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16.4

16.5

reference samples kept from the same batch). Tiedéalso be written procedures to describe thierato

be taken.

To address the second type of complaint, reporemgfadverse reaction/event shall be entered é@parate
register in accordance with requirements. An irigasion shall be conducted to find out whetherdteerse
reaction/event is due to a quality problem and Wbesuch reactions/events have already been repiorte
the literature or whether it is a new observatioreither case, complaint records shall be revievegdilarly

to detect any specific or recurring problems requirspecial attention and possible recall of mattet
products. The safety monitoring of biological prothushall be carried out through pharmacovigilance
systems dealing with specific issues relating toeask reactions and adverse events following treatm

with biological products.

The licensing authority shall be kept informed of @omplaints leading to a recall or restrictionsupply

and the records shall be available for inspection.

17. Product recalls

17.1 Recall and Rapid Alert System for Drugs (includBiglogical and Vaccine) shall be in place for theguct

recall

PART V

Specific Requirements for Radiopharmaceutical Prodats

Note: Good Manufacturing Practices for pharmacalfroducts: main principles as given in Part ltlaé Schedule
shall be complied for the manufacture of Radioplemautical Products. In addition to these reauéets,
the following specific requirements shall albe followed, namely:-

1. Principles

Radiopharmaceuticals shall be manufactured in decme with the basic principles of good manufaoturi

practices (GMP). The matters covered by these {n&se shall therefore be considered as supplememtathe

general requirements for GMP and relate specifidallthe production and control of radiopharmaa=is. Many

radiopharmaceuticals are released and administerpdtients shortly after their production becaatéheir short

half-lives, so that quality control may sometimes retrospective. In view of same, strict adheretac6&MP is

mandatory.

2. Personnel

2.1 The manufacturing establishment, whether a hospidio-pharmacy, centralized radio-pharmacy, rarcle

centre or institution, industrial manufacturer &TP centre, and its personnel shall be undectmrol of a
person who has a proven record of academic ‘asiment together with a demonstrated level of jrakt
expertise and experience in radio-pharmacy andatiadi hygiene. Supporting academic and technical

personnel shall have the necessary post- graduatecbnical training and experience appropriatehigir

function.

2.2 Personnel required to work in radioactive, clead aseptic areas shall be selected with care, torernkat

they can be relied on to observe the appropriaties€mf practice and are not subject to any disease

condition that can compromise the integrity of gr@duct. Health checks on personnel shall be regdest
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3.

2.3

2.4

2.5

2.6

2.7

2.8

before employment and periodically thereafter. Aimanges in personal health status (e.g. in haeagtpl

may require the temporary exclusion of the persomffurther radiation exposure.

Only the minimum number of personnel required shallpresent in clean and aseptic areas when wark is
progress. Access to these areas shall be restdaréng the preparation of radiopharmaceuticals, &r sterile

set-ups. Inspection and control procedures shatbbeucted from outside these areas as far asy@ssi

During the working day, personnel may pass betwedivactive and non-radioactive areas only if tHetga

rules of radiation control (health physics contrar¢ respected.

The release of a batch may be approved only by#rodzed person or a person with academic quatificis
officially registered as a suitably qualified pers@and with appropriate experience in the manufactf

radiopharmaceuticals.

To ensure the safe manufacture of radiopharmaedsitipersonnel shall be trained in GMP, the safellirg
of radioactive materials and radiation safety pdaces. They shall also be required to take periodiarses

and receive training to keep abreast of the lategelopments in their fields.

Training records shall be maintained and periaisessments of the effectiveness of training progres

shall be made.

All personnel engaged in production, maintenanaktasting shall follow the relevant guidelines fandling

radioactive products and be monitored for possibletamination and/or irradiation exposure.

Premises and equipment

3.1

3.2

3.3

3.4

As a general principle, buildings must be locaidesigned, constructed, adapted and maintaineditdhsu
operations to be carried out within them. Laboie®rfor the handling of radioactive materials mhst
specially designed to take into consideration aspe€ radiation protection in addition to cleankseand
sterility. Interior surfaces (walls, floors and laggs) shall be smooth, impervious and free frormacks; they
shall not shed matter and shall permit easy clepaimd decontamination. Drains shall be avoided exer

possible and, unless essential, shall be excluded &septic areas.

Specific disposal systems shall be mandatory fdioextive effluents. These systems shall beectffely
and carefully maintained to prevent contamoratind exposure of personnel to the radioactastevboth
within and outside the facility.

Sinks shall be excluded from aseptic areas. Ank sistalled in other clean areas shall be of bigtanaterial
and be regularly sanitized. Adequate precautioal ble taken to avoid contamination of the drainagstem

with radioactive effluents.

Lighting, heating, ventilation and, if necessagjr-conditioning shall be designed to maintaisatisfactory
temperature and relative humidity to ensure twmfort of personnel working in protective tliog.
Buildings shall be in a good state of repair. Tladition of the buildings shall be reviewed reglylaand
repairs carried out when and where necessary. &paie shall be exercised to ensure that buildépgir or
maintenance operations do not compromise prodBegsnises shall provide sufficient space for theraens
to be carried out, allowing an efficient flow of vkoand effective communication and supervision.| Al

buildings and rooms shall be clean, sanitary aee from radioactive contamination.
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4,

3.5

3.6

3.7

3.8

3.9

Ventilation of radiopharmaceutical production fémk shall meet the requirement to prevent the
contamination of products and the exposure of waykpersonnel to radioactivity. Suitable pressurd an
airflow patterns shall be maintained by appropriatdation/enveloping methods. Air handling systeiois
both radioactive and non-radioactive areas shalfitted with alarms so that the working personnelttie

laboratory are warned of any failure of these syste

Dedicated facilities and equipment shall be usedtiie manufacture of any radiopharmaceutical produc
derived from human blood or plasma. Autoclavesdua production areas for radio- pharmaceuticaly be
placed behind a lead shield to minimize the radmgxposure of the operators. Such autoclavesall she
checked for contamination immediately after usentmimize the possibility of cross-contamination by

radioactivity of the products in the next autoclayeles.

All containers of radiopharmaceutical substancegardless of the stage of manufacture, shall baifael by
securely attached labels. Cross-contamination shzdl prevented by the adoption of some or all & th

following measures:

(i) processing and filling in segregated areas;

(ii) avoiding the manufacture of different productshat $ame time, unless they are effectively segrdgate

(iif) containing material transfer by means of airlockis,extraction, changing clothes and careful waghin
and decontamination of equipment;

(iv) protecting against the risks of contamination cdusgrecirculation of untreated air, or by accidéme-
entry of extracted air;

(v) using “closed systems” of manufacture;

(vi) taking care to prevent aerosol formation;

(vii) using sterilized containers.

Positive pressure areas shall be used to prooesie giroducts. In general, any radioactivity shmdl handled

within specifically designed areas maintained unuegative pressures. The production of sterileoactive

products shall therefore be carried out under meg@tressure surrounded by a positive pressure ensigring

that appropriate air quality requirements are met.

Separate air-handling units shall be used for @iee and non-radioactive areas. Air from operatio
involving radioactivity shall be exhausted througippropriate filters that are regularly checked for

performance.

3.10 Pipework, valves and vent filters shall be propedgsigned to facilitate validated cleaning and

4.1

4.2

decontamination.

Production

Standard operating procedures (SOPs) must be bheailar all operating procedures and shall be redyl
reviewed and kept up to date for all manufactuopgrations. All entries on batch records shallrigated by

the operator and independently checked by anotherator or supervisor.

Specifications for starting materials shall inclutktails of their source, origin and (where apjtliea method
of manufacture and of the controls used to endwei suitability for use. Release of a finisheddurct shall

be conditional on satisfactory results being otgdiin the tests on starting materials.
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4.3 Careful consideration shall be given to the val@labf sterilization methods.

4.4 A wide variety of equipment is used in the preparatof radiopharmaceuticals. Equipment for
chromatography shall, in general, be dedicatedh¢oprreparation and purification of one or severalpcts
labelled with the same radionuclide to avoid radin@ cross-contamination. The life span of colurahall be
defined. Great care shall be taken in cleaningjligtag and operating freeze-drying equipment u$adthe

preparation of kits.

4.5 A list of critical equipment shall be drawn upcluding any equipment such as a balance, myrogven,
dose calibrator, sterilizing filter, etc., where @mor in the reading or function could potelifi@ause harm
to the patient being given the final product. Thdseices shall be calibrated or tested at regul@rvals and
shall be checked daily or before production istethrThe results of these tests shall be includettie daily

production records.

4.6 Specific equipment for radioactive measurements beayequired as well as radioactive reference staisd
For the measurement of very short half-lives, maticcentral laboratories shall be contacted tabcate the

apparatus. Where this is not possible, alternapoaches, such as documented procedures, magbte u

4.7 In the case of labelling kits, freeze drying shwl carried out as an aseptic procedure. If an gestsuch as

nitrogen is used to fill vials, it must be filteréalremove possible microbial contamination.

4.8 The dispensing, packaging and transportation abpddhrmaceuticals shall comply with the relevartioral

regulations.
5. Labelling

5.1 All products shall be clearly identified by labelshich must remain permanently attached to theatoeats
under all storage conditions. An area of the doetashall be left uncovered to allow inspectiontoé

contents. If the final container is not suitablelbelling, the label shall appear on its package.

5.2 The labels of radiopharmaceuticals shall complyhwite requirements specified in Rule 96 of the Brég

Cosmetics Rules.

5.3 The label on the container shall show:
(@) the name of the drug product and/or thedpct identification code;
(b) the name of the radionuclide;

(c) the name of the manufacturer or the compangl/ax the person responsible for placing the dmghe

market;
(d) the radioactivity per unit dose:

(i) for liquid preparations, the total radioactivity the container, or the radioactive concentration pe
millilitre, at a stated date and, if necessaryurh and the volume of liquid in the container;

(ii) for solid preparations, such as freeze dried pedjmars, the total radioactivity at a stated date, ain
necessary, hour;

(iii) for capsules, the radioactivity of each capsule stated date and, if necessary, hour, and the emumb
of capsules in the container;

(iv) where relevant, the international symbol for radibaty.
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5.4 The label on the package shall state:
(a) the qualitative and quantitative composition;
(b) the radioactive isotopes and the amoumadibactivity at the time of dispatch;
(c) the route of administration;
(d) the expiry date;
(e) any special storage conditions;
() mandatory information related to transpoguiations for radioactive materials.

5.5 The leaflet in the package shall contain the spegfoduct information and indications for use. §hi

information is especially important for preparatidts (cold kits), and shall include:
(a) the name of the product and a descriptiotsafise;
(b) the contents of the kit;

(c) the identification and quality requirements ceming the radio labelling materials that can seduto

prepare the radiopharmaceutical, namely:

(i) the directions for preparing the radiopharmaceytioaluding the range of activity and the volume,
together with a statement of the storage requirésrfen the prepared radiopharmaceutical;

(i) a statement of the shelf-life of the prepared radiarmaceutical;

(i) the indications and contraindications efprancy, children, drug reactions, etc.) in respé
the prepared radiopharmaceutical;

(iv) warnings and precautions in respect of the compsnand the prepared radiopharmaceutical,
including radiation safety aspects;

(v) where applicable, the pharmacology and toxicolofjthe prepared radiopharmaceutical, including
the route of elimination and the effective halglif

(vi) the radiation dose that a patient will receive fritvd prepared radiopharmaceutical,

(vii) the precautions to be taken by users and patiamiagithe preparation and administration of the
product and the special precautions for the didpafaéie container and any unconsumed portions;

(viii) a statement of the recommended use of the prepacid-pharmaceutical and the recommended
dosage;

(ix) a statement of the route of administration of theppred radiopharmaceutical;

(x) if appropriate for particular kits (i.e. those sextjto variability beyond the recommended limithg
methods and specifications needed to check radioiclaé purity.

6. Production and distribution records

6.1 The processing records of regular productiochmEs must provide a complete account of the naahurfing
history of each batch of a radiopharmaceuticadbwshg that it has been manufactured, testedpetised

into containers and distributed in accordance ithwritten procedures.

6.2 Separate records for the receipt, storage, usedapbsal of radioactive materials shall be mairgdinn

accordance with radiation protection regulations.
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6.3

Distribution records shall be kept. Since the netf radioactive products is not practical, thegmse of recall

procedures for such products is to prevent theiratfer than an actual return.

7. Quality assurance and quality control

7.1

7.2

7.3

7.4

7.5

Radiopharmaceuticals are nearly always used befdirequality control testing (e.g. tests for steyili
endotoxin, radionuclidic purity, etc.) has been pteted. The implementation of and compliance wiib t

quality assurance programme are therefore essential
Quality assurance and/or quality control shadlve the following principal responsibilities:
(a) the preparation of detailed instructions for eadt and analysis;

(b) ensuring the adequate identification and gggren of test samples to avoid mix-ups and eross

contamination;

(c) ensuring that environmental monitoring and equipimand process validation are conducted as

appropriate for evaluating the adequacy of the rfaturing conditions;
(d) the release or rejection of starting material$ iatermediate products;
(e) the release or rejection of packaging and lafglimaterials;
(H the release or rejection of each batch of findspeeparation;

(g) the evaluation of the adequacy of the conditiordeunwhich the starting materials, intermediatedpicts

and finished radiopharmaceutical preparations aredt

(h) the evaluation of the quality and stability of tfieished products and, when necessary, of thdirsgar

materials and intermediate products;

(i) the establishment of expiry dates on the shasi the validity period related to specifigdrage

conditions;
()) the establishment and revision of the controlcpdures and specifications;
(k) assuming the responsibility for retaining samptésadiopharmaceutical products;

() assuming the responsibility for keeping adequat®nmds of the distribution of the radiopharmaas=aiti

products.

Whenever the size of the establishment permitdijtguessurance and quality control duties shalbbganized
in separate groups. Quality assurance shall alstuda the monitoring and validation of the prodoti

process.

A manufacturer’s quality control laboratory shadl feparated from the production area. The cordhmrhtory
shall be designed, equipped and of such a size las & self-contained entity, with adequate prowidor the

storage of documents and samples, the prepardtimeards and the performance of the necessary. test

The performance of all qualitative and quantitattests mentioned in the specifications for thetisig

materials may be replaced by a system of certd@&tsued by the supplier of these materials, geavthat:

(a) there is a history of reliable production;
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(b) the producer or supplier is regularly audited;
(c) at least one specific identity test is conductedhgymanufacturer of the finished radiopharmacattic

7.6 Samples of the intermediate and final products|dfelretained in sufficient amounts and under apipate
storage conditions to allow repeated testing oifigcation of a batch control. These samples shalkbpt for
an appropriate period in accordance with the dhadf of the radioactive components concerned. Hewe

this may sometimes not be applicable, e.g. foroltirmaceuticals with a short half-life.

7.7 Sampling procedures may be adapted to the pumpiobe sampling, the type of controls being appliaad
the nature of the material being sampled (e.g. @ldmatch size and/or its radioactive content).e Phnocedure

shall be described in a written protocol.

PART VI
Specific Requirements for Phytopharmaceuticals

This part shall apply to phytopharmaceutical dragsdefined under clause (eb) of rule 2 of Drugs and

Cosmetics Rules, 1945 in addition to other releyeamts of this Schedule based on the dosage form.

Note: Good Manufacturing Practices for pharmaceuticaldpcts: main principles as given in Part | of tBishedule
shall be complied for the manufacture of Phytoplareuticals. In addition to these requirements faiewing

specific requirements shall also be followed, natrel

1. General

1.1 Unlike conventional pharmaceutical products, whaeh usually produced from synthetic materials byamse
of reproducible manufacturing techniques and pracesi phytopharmaceuticals are prepared from nadderi
of plant origin, which are often obtained from \eatigeographical and/or commercial sources. Asaltrat
may not always be possible to ascertain theitond to which they may have been subjectad.
addition, they may vary in composition and prdigst Furthermore, the procedures and techniques inse
the manufacture and quality control of phytopharendicals are often substantially different from sbo

employed for conventional pharmaceutical products.

1.2 Because of the inherent complexity of naturallyvgnomedicinal plants and the often variable natufe o
cultivated ones, the examples of contamination watkic medicinal plants and/or plant parts attie
number and small quantity of defined activeréatients, the production and primary processingshdisect
influence on the quality of Phytopharmaceuticals: fhis reason, application of GMPs in the manufeecbf

Phytopharmaceuticals is an essential tool to agherequality.
2. Quality assurance in the manufacture of Phytopharmeeuticals

2.1 In addition to the use of modern analytical teghes (especially High Performance Thin-Layer
Chromatography (HPTLC), Gas Chromatography C)(GHigh Performance Liquid Chromatography
(HPLC), Capillary Electrophoresis (CE), Mass Spamietry (MS) and Atomic Absorption (AA) to
characterize phytopharmaceuticals, quality a@ssie also requires the control of startingitemals,
storage and processing. For this reason, an apptepguality assurance system shall be appliedhén t

manufacture of phytopharmaceuticals.
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3. Good manufacturing practice for Phytopharmaceuticas

3.1 The general principles of GMP are set out in thet Paf this Schedule. Cultivation and collectiof
medicinal plants, as the starting materials fortpplgarmaceuticals, are not covered by this documm
first critical step of their production where theptication of GMP starts shall be clearly desigdafghis is of

particular importance for those products which ¢strsolely of comminuted or powdered plant matetial

4. Sanitation and hygiene

4.1 Because of their origin, plant materials may cantaicrobiological contaminants. Furthermore, dgrithe
course of harvesting and processing, phytopheenticals that may be especially prone to miotogical
contamination are produced. To avoid alterati@md to reduce contamination in general,gh Hevel of

sanitation and hygiene during manufacturenésessary.

4.2 Water supply to the manufacturing unit shb# monitored, and, if necessary treated apjatgty to

ensure consistency of quality.

4.3 Waste from the manufacturing unit shall be dispasieggularly so as to maintain a high standartiyafiene

in the manufacturing area. Clearly marked wasts bhrall be available, emptied and cleaned as nebdedt

least daily.

5. Qualification and validation

5.1 Qualification of critical equipment, process vatida and change control are particularly importanthe
production of Phytopharmaceuticals with unknownrdlipeutically active constituents. In this cases th
reproducibility of the production process is thain means for ensuring consistency of qualitfjcacy and

safety between batches.

5.2 The written procedure shall specify criticglrocess steps and factors (such as extractioe, ti
temperature and solvent purity) and acceptanceri@jtas well as the type of validation to be caned (e.g.

retrospective, prospective or concurrent) anchiimaber of process runs.

5.3 Aformal change control system shall be dithbd to evaluate the potential effects afly changes
on the quality of the Phytopharmaceusicphrticularly content of the active ingredse Scientific
judgement shall be used to determine whicHitaahal testing and validation studies arerapriate to

justify a change in a validated process.

6. Complaints

6.1 The person responsible for handling complaints éaciding on the measures to be taken to deal \Wwimt
shall have appropriate training and/or experiennethe specific features of the quality control of

Phytopharmaceuticals.
6.2 There are basically two types of complaint, prodpglity complaints and adverse reactions/events.

6.3 The first type of complaint may be caused by protsiesuch as faulty manufacture, product defects or
deterioration as well as, particular to Phytopharesdicals, adulteration of the plant materidthese
complaints shall be recorded in detail anddheses thoroughly investigated (e.g. by corspariwith
the reference samples kept from the samehpatThere shall also be written procedures to rifesthe

action to be taken.
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6.4 To address the second type of complaint, reporngfadverse reaction/event shall be entered &parate
register. An investigation shall be conducteditol out whether the adverse reaction/event is duweduality
problem and whether such reactions/events havadjireeen reported in the literature or whethes & inew
observation. In either case, complaint recordsl sf@lreviewed regularly to detect any specific ecurring
problems requiring special attention and possietalt of marketed products.

6.5 The licensing authority shall be kept informeaf any complaints leading to a recall or resimicton supply
and the records shall be available for inspection.

7. Product recalls

7.1 In case of quality failures or serious adverse &venhlife threatening situations the products khalrecalled
in prompt and effective manner up to the retaildées’els. There shall be a Standard Operating Proeed

(SOP) for storage of recalled Phytopharmaceuticadssecure segregated area.
8. Contract production and analysis

8.1 The contract partner shall have adequate premisg®quipment for the production of Phytopharmaceili
according to GMP. Validated methods shall be appf@ cleaning the equipment and premises carefully
before using them to produce different plant mexditifood or cosmetic products. In the case of maaterials
used for producing food, it is realistic to requinanufacturing departments to be separated frosetldere

the plant raw material will be cut or powdered dise in the preparation of drugs.

8.2 Technical aspects of the contract shall bawd up by competent persons suitably knovwdetite on

the specific characteristics of Phytopharmacaigij including their production and quality comtesting.
9. Self-inspection

9.1 At least one member of the self-inspection teantl gplagsess a thorough knowledge of Phytopharmazaati

10. Personnel

10.1 The release of phytopharmaceuticals shall be az#ttbby a person who has been trained in the specif

features of the processing and quality control lainp materials, plant preparations and finishedbker

products.

10.2 Personnel dealing with the production and qualiptml of Phytopharmaceuticals shall have adequate

qualification and training in the specific issueterant to Phytopharmaceuticals.

11.Training

11.1 The personnel shall have adequate training in @@ fields such as pharmaceutical technology,
taxonomic botany, phytochemistry, pharmacognosygidne, microbiology and related subjects (such as

traditional use of Phytopharmaceuticals).

11.2 Training records shall be maintained and perioggeasments of the effectiveness of training prograsn
shall be made.

12.Personal hygiene

12.1 Personnel entrusted with the handling of plaatemals, plant preparations and finished ppaotiucts

shall be required to have a high degree of@wal hygiene and to have received adequaieing
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12.2

in maintaining appropriate standards of hygienee Plersonnel shall not work if they have infectious
diseases or skin diseases. Written proceduresgighe basic hygiene requirements shall be made
available.

Personnel must be protected from contagth toxic irritants and potentially allergerplant
materials by means of adequate protective clothigy shall wear suitable gloves, caps, masks, work

suits and shoes throughout the whole procedure famt processing to product manufacture.

13.Premises

131

13.2

13.3

As a general principle, premises shall be desiglwedted, constructed, adapted and maintaineditdhsu
operations to be carried out according to good faturing practices for pharmaceutical products as

given in part | of this schedule.

Because of their potential for degradatiom anfestation with certain pests as well agrtbensitivity
to microbiological contamination, production, andrticularly storage, of plant materials and npla

preparations assume special importance.
Storage areas

13.3.1 Storage areas shall be well organized and tidyci&pattention shall be paid to cleanliness and
good maintenance. Any accidental spillage shaltlbaned up immediately using methods that

minimize the risk of cross- contamination of otheaterials, and shall be reported.

13.3.2 The set-up of storage areas depends on the typmatdrials stored. The areas shall be well
labelled and materials stored in such a way as/éidaany risk of cross-contamination. An area

shall be identified for the quarantine of all indomplant materials.

13.3.3 Storage areas shall be laid out to permit effective orderly segregation of the various categories
of materials stored, and to allow rotation of stobBkfferent plant materials shall be stored in

separate areas.

13.3.4 To protect the stored material, and reduce the afsiest attacks, the duration of storage of any

plant material in unpacked form shall be kept tmiaimum.

13.3.5 Incoming fresh plant materials shall be processatkss specified otherwise, as soon as possible.
If appropriate, they shall be stored between 2€&°C, whereas frozen materials shall be stored
below -18°C.

13.3.6 Where materials are stored in bulk, to reduce ible of mould formation or fermentation it is
advisable to store them in aerated rooms or coetsinsing natural or mechanical aeration and
ventilation. These areas shall also be equippesuah a way as to protect against the entry of
insects or animals, especially rodents. Effectiveasures shall be taken to limit the spread of
animals and microorganisms brought in with the plamaterial and to prevent cross-
contamination.

13.3.7 Plant materials, even when stored in fibre drunagisbor boxes, shall be stored off the floor and

suitably spaced to permit cleaning and inspection.
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13.3.8 The storage of plants, extracts, tincturesd aather preparations may require special
conditions of humidity and temperature or proteatticom light; appropriate steps shall be taken

to ensure that these conditions are provided, mia@d, monitored and recorded.

13.3.9 Plant materials, including raw plant materials,lisha kept in a dry area protected from moisture

and processed following the principle of “first first out” (FIFO).

13.4Production areas

13.4.1 Production areas shall comply with the general irequents of good manufacturing practices for

pharmaceutical products: main principles (see ParAs a rule, campaign work in their processing
is necessary. However, if feasible, the use oficd¢eld premises is encouraged. Moreover, the
special nature of the production of Phytopharmdcalst requires that particular attention be given
to processing products that generate dust. Whetingear boiling of the materials is necessary, a

suitable air exhaust mechanism shall be employgueteent accumulation of fumes and vapours.

13.4.2 To facilitate cleaning and to avoid cross-contariagm adequate precautions shall be taken during

the sampling, weighing, mixing and processing ofliti@al plants, e.g. by use of dust extraction

and air-handling systems to achieve the desirddrdifitial pressure and net airflow.

14.Equipment

141

14.2

14.3

Processing of plant materials may generate dushaterial which is susceptible to pest-infestation o
microbiological contamination and cross- contanioratEffective cleaning of the equipment is therefo

particularly important.

Vacuum or wet-cleaning methods are preferred. df-gleaning is done, the equipment shall be dried
immediately after cleaning to prevent the growthno€roorganisms. Cleaning with compressed air and
brushes shall be done with care and avoided ifiplessas these methods increase the risk of product

contamination.

Non-wooden equipment shall be used unlasadition demands wooden material. Where it is
necessary to use traditional equipment (such aglermémplements, clay pots, pallets, hoppers, etug,
shall be dedicated, unless otherwise justified. ewsuch equipment is used, it is advisable thddéis not
come into direct contact with chemicals or contaated material. If the use of wooden equipment is
unavoidable, special consideration must be givatstoleaning as wooden materials may retain oddes

easily discoloured and are easily contaminated.

15.Materials

151

15.2

All incoming plant materials shall be quarantinetl astored under appropriate conditions that take

account the degradability of plant materials arahppreparations.

Only permitted substances shall be used for funidgatand allowable limits for their residues togath

with specifications for the apparatus used shalidte

16.Reference samples and standards

The reference standard for a phytopharmaceuticalg lm a botanical sample of the plant materiakrapde of

the plant preparation, e.g. Extract; or a chellyictefined substance, e.g. a known active cturestit, a marker
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substance or a known impurity. The reference st@hdhall be of a quality appropriate to its purpoéehe
phytopharmaceuticals is not described in a recaghjzharmacopoeia, a herbarium sample of the flageor
fruiting top of the whole medicinal plant or paftthe medicinal plant (e.g. if the whole medicipédnt is a tree)
shall be available. All reference standards shallstored under appropriate conditions to prevegtatiation.

Their expiry and/or revalidation date shall be deieed and indicated.
17.Documentation

The general principles for documentation are sétiouhe good manufacturing practices for pharmécal

products: main principles (see Part I).
18.Specifications

18.1 The specifications for starting materials, for plareparations and finished phytopharmaceutical are
primarily intended to define the quality rather ihp establish full characterization, and shallu®®n
those characteristics found to be useful in engurgafety and efficacy. Consistent quality for
Phytopharmaceuticals (finished products) can oehassured if the starting plant materials are édfin a
rigorous and detailed manner. In some cases met&led information may be needed on aspects of
collection or agricultural production. For instantke selection of seeds, conditions of cultivatanmd
harvesting are important aspects in producing aormible quality of Phytopharmaceuticals. Their
characterization (which also includes a detailedl@ation of the botanical and phytochemical aspetts
the medicinal plant, manufacture of the herbal arafion and the finished herbal product) is thewefo
essential to allow the establishment of specifioati which are both comprehensive and relevant. The

specifications for plant materials shall as fapassible include, as a minimum, the following imf@tion:
18.1.1 Plant materials

18.1.1.1 The family and botanical name of the plamed according to the binomial
system (genus, species, variety and thehoaity, i.e. the reference to the

originator of the classification, e.g. Linnaeus).

18.1.1.2 Details of the source of the plant, such as tryuand/or region (also collected from
the wild and, where applicable, method oftication, dates and conditions of
harvesting (e.g. whether there was extreme wegtbollection procedures, collection
area, and brand, quantity and date of pesticidéicapion, as per the WHO Guidelines

on good agricultural and collection practices.

18.1.1.3 Whether the whole plant or only a part is usedhinlatter case, which part of the plant
is used and its state, e.g. whole or reduced. dRed plant material, the drying system

shall be specified, if applicable.

18.1.1.4 A description of the plant material based on visgmhcroscopic) and/or microscopic

examination.

18.1.2 Suitable identity tests including, where approgriatentification tests (such as TLC or other
chromatographic fingerprint) for known active indients or markers. A reference sample shall be
available for identification purposes.

18.1.3 Details of the assay, where appropriate, of actuestituents or markers.
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18.1.4 Limit tests such as dry residue of liquids, astugaftotal ash, and ash insoluble in hydrochloric
acid), water-soluble extractives, moisture/watarteat and loss on drying (taking into account the
presence of essential oils if any).

18.1.5 Suitable methods for the determination of possjdsticide contamination and the acceptable
limits for such contamination in plant materialspdant preparations used in the manufacture of
Phytopharmaceuticals.

18.1.6 Tests for toxic metals and for likely contaminarfitsgign materials and adulterants.

18.1.7 Tests for fungal and/or microbiological contamipati fumigant residues (if applicable),
mycotoxins (aflatoxins), pest-infestations, radipaty and their acceptable limits.

18.1.8 Other appropriate tests (e.g. particle size, smeglindex and residual solvents in  herbal
preparations and biological fingerprintsctsuas induced fluorescent markers).

18.1.9 Specifications for starting materials (and alsopafmary or printed packaging materials) shall
include, if applicable, reference to a pharmacoglamonograph.

18.1.10 If the plant material for processing does not comyith its quality specifications, the norms that
apply for its rejection, and to storage and dispokthe rejected plant material, shall be included

18.1.11 Qualitative and quantitative information on theiaetingredients or constituents with known
therapeutic activity in plant materials and plamegarations shall be given as described in

subsection 23.5 (Packaging materials and labelling)

19.Finished phytopharmaceuticals

19.1

19.2

19.3

19.4

19.5

19.6

19.7

19.8

19.9

Tests for microbiological contamination and testsdther toxicants.

Uniformity of weight (e.g. for tablets, single-dopewders, suppositories, capsules and powder in
sachets), disintegration time (for tabletgsules, suppositories and pills), hardness aadifity (for
example, uncoated tablets), viscosity (for interremdd external fluids), consistency (semisolid

preparations), and dissolution (tablets orsodgs), if applicable.
Physical appearance such as colour, odour, forapestsize and texture.
Loss on drying, or water content.

Identity tests, qualitative determination of relpvasubstances of the plants (e.g. fingerprint
chromatograms).

Quantification of relevant active ingredients,tiey have been identified, and the analytical methbet

are available.
Limit tests for residual solvents

Other specifications as per the general monograpteruthe Indian Pharmacopeia for the applicable

dosage forms.

The control tests and specifications for the fiedterbal product shall be such as to allow théditqtize
and quantitative determination of the main actigastituents. If the therapeutic activity of congtitts is
known, these constituents shall be indicated indibeumentation. If such substances are not knoven (e
because they are part of a complex mixture), thestitnients useful for assessing the quality shall b

identified as markers. In both cases, the assay @uantitative determination) specifications szl
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19.10

19.11

defined. When the therapeutic activity of the citushts cannot be determined quantitatively,

specifications shall be based on the determinatfanarkers.

If either the final product or the herbalreparation contains several plant materials and a
guantitative determination of each active ingretién not feasible, the mixture of several active

ingredients may be determined. The need for aystocedure shall be justified.

The concept of different acceptance criteria fdease versus shelf-life specifications appliefirtished
herbal drugs only and not to plant materials arghtplpreparations. Adequate retest periods shall be
established for the latter. Examples where this begpplicable include assay and impurity (degiadat

product) levels.

20. Plant preparations

The specifications of plant preparations consispeshding on the preparation in question, of theveait items of

the specifications for plant materials or for fimésl herbal products as outlined above.

21. Processing instructions

21.1

21.2

21.3

21.4

215

21.6

21.7

The processing instructions shall describe theerffit operations to be performed on the plant riater
such as drying, crushing, milling and sifting. Thekall also include the time and, if applicable,
temperatures required in the drying process, aadribthods to be used to control fragment or parside.

Instructions on removing foreign matter and othewanted materials shall also be given.

The drying conditions chosen shall be appropriatédé¢ type of plant material processed. These depan
both the character of the active ingredients (@sgential oils) and the type of plant part collédeg. root,
leaf or flower). Drying by direct exposure to s, if not specifically contraindicated, is pogsibbut

drying on the ground shall be avoided. If the plsimll be processed fresh, without drying, theorasind

criteria determining the use of fresh material kbhalstated.

For the production of processed extracts, the unttns shall specify details of any vehicler
solvent that may be wused, the duratiormd temperatures needed for extraction, and any

concentration stages and methods that may be eghjuir

The permissible environmental conditions e.g. terafpee, humidity and standard of cleanliness, shall

stated.

Any treatment, such as fumigation, used educe fungal or microbiological contaminationotiner
infestation, together with methods of determinihg extent of such contamination and potential ressd
shall be documented. Instructions on the conductuch procedures shall be available and shall dieclu

details of the process, tests and allowable lifoitsesidues together with specifications for appas used.

Steps in the processes of blending and adprg to reach defined contents of pharmacobilyi

active constituents shall be clearly documented.

The rules that apply to the disposal of spemtptaaterial after processing shall also be elateat.

22. Good practices in production

22.1

To ensure not only the quality, but also the safetyl efficacy of complex products of biologicalgini

such as Phytopharmaceuticals, it is essentiattieasteps in their production are clearly defined.
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22.2 Selection of the first production step coveredhmse guidelines,-

22.2.1

For medicinal plants which are either cultivatedcollected from the wild, and which may be
used in crude form or subjected to simple procgstnhniques (such as cutting or comminuting)
the first critical step of their production, i.ehere the application of these guidelines startall sh
be clearly designated. The rationale for this design shall be stated and documented. Guidance
is provided below. However, for processes suchxéta&ion, fermentation and purification, this

rationale shall be established on a case by case. ba

(a) Collection/cultivation and/or harvesting of nedal plants shall follow other relevant
guidance.

(b) Generally, postharvest processing including primariting is (or shall be) covered by Good
Agricultural Practices guidelines GAP. If furthemrmominuting is carried out in the
manufacturing processing, it shall be covered byPFGBr by present guidelines. If cutting and
comminuting considerably reduce the probabilitydetection of adulteration or mix-up of
plant materials, application of present guidelines/ be extended to encompass these steps.

(c) When the active ingredient, consists exclusivelgahminuted or powdered herbs, application
of present guidelines starts at the physical praegsdollowing primary cutting and
comminuting, and includes packaging.

(d)When herbal extracts are used, the principles @sgmt guidelines shall apply to any
production step following postharvest processing.

(e) In the case of finished plant products manufactimgdermentation, application of GMP shall
cover any production step following primary cuttiagd comminuting. Particular attention

shall be given to the introduction of cells frormaedl bank into the fermentation process.

22.3 General considerations

23.3.1

23.3.2

23.3.3

Materials shall be handled in a fashion that isd&itimental to the product. On arrival at the
processing facility, the plant material shia# promptly unloaded and unpacked. During this
operation, the plant material shall not conmo idirect contact with the soil. Moreover, i

shall not be exposed directly to the sun (excemaises where this is a specific requirement, e.g.

sun-drying) and it shall be protected from rain amdrobiological contamination.

Attention shall be paid to “classification” of cleaarea requirements taking into account the
possible high degree of initial microbial contantioa of plant materials. Classification of

premises as applied to sites for the productiomtber pharmaceutical substances may not be
applicable to processing of plant materials. Speeihd detailed requirements shall be developed
to cover microbial contamination of equipmentr, aurfaces and personnel, and also for rest

rooms, utilities, ancillary and supporting t®yss (e.g. water and compressed air).

Care shall be taken to choose cleaning methodsoppate to the characteristics of the plant
materials being processed. Washing dried plant nattewith water is generally inappropriate.
When it is necessary to clean them, an air dustairsshower shall be employed. In cases when

immersion of plant materials in water or other appiate agents (such as disinfectants) for
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23.3.4

23.3.5

cleaning is unavoidable (e.g. to eliminate suspmkdteliform bacteria), it shall be kept to a

minimum.

The presence of plant materials from different mseand varieties, or different plant parts shall
be controlled during the entire production prodesavoid contamination, unless it is assured that
these materials are equivalent.

If time limits are specified in the master prodaatinstructions, these limits shall not be exceeded
to ensure the quality of intermediates and finisterdducts. The less is known about the
constituents responsible for the therapeutic agtithe more strictly this rule shall be obeyed.
Such time limits, however, may be inappropriate mvpeocessing to achieve a target value (e.qg.
drying to a predetermined specification) becausaptetion of processing steps is determined by
in-process sampling and testing.

22.4 Mixing of batches and blending

22.4.1

22.4.2

22.4.3

2244

22.45

Phytopharmaceutical drugs with constituents of kmdkerapeutic activity are often standardized
(i.e. adjusted to a defined content of such camstits). The methods used to achieve such
standardization shall be documented. If anotherstsuice is added for these purposes, it is
necessary to specify, as a range, the quantityniagtbe added. Blending different batches of a
specific plant material (e.g. before extraction) ly mixing different lots of similar plant

preparations may also be acceptable. Records Bhathaintained to ensure traceability. The
blending process shall be adequately conttoltend documented and the blended batch

shall be tested for conformity with estaluid specifications where appropriate.

Batches shall be mixed only if it can be guarantéed the mixture will be homogeneous. Such

processes shall be well documented.

Out-of-specification batches of herbal drugs st be blended with other batches for the
purpose of meeting specifications, except for stadidation of the content of constituents with
known pharmaceutical therapeutic effect. Every hatcorporated into the blend shall have been
manufactured using an established process and Isied been individually tested and found to

meet appropriate specifications prior to blending.

Where particular physical attributes of the matesee critical, blending operations shall be
validated to show uniformity of the combined bat®falidation shall include testing of critical
attributes (e.g. particle size distribution, bdknsity and tap density) that may be affected by th

blending process.

The expiry date of the blended batch shall be ah@®eording to the date of manufacture of the
oldest batch in the blend.

23.Good practices in quality control

23.1 General

23.11

The personnel of quality control units shall halve hecessary expertise in Phytopharmaceuticals
to enable them to carry out identification testsl arecognize adulteration, the presence of

fungal growth or infestations and lack of unifaty in a consignment of plant materials.
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23.2

23.3

23.1.2 The quality control of the plant material, planteparations and finished plant products shall

establish their quality, but does not imply the tcohof every single constituent.
Sampling

Because plant materials are an aggregate of indiglants and/or different parts of the same ptant
thus have an element of heterogeneity, samplint) Isbaarried out with special care by personnehwhe

necessary expertise.
Testing

23.3.1 The identity and quality of plant material, plameparations and of finished herbal products shall
be tested.

23.3.2 Plant material, plant preparations (including estisfa and finished products can be categorized as

follows:
(a) the active constituents are identified, and mayuentified as such;

(b) the main group of components which contributethi® activity (i.e. the constituents with
known therapeutic activity) are known and can benified as a total (e.g. essential oils) or

calculated using a representative substance belgngithe group (e.g. flavonoids);
(c) the former is not identified and/or not quantifiapbut marker substances are;

(d) others, where quantification (i.e. specificatiom &éocertain quantity of a constituent) is not

applicable or feasible.
23.3.3 Identification methods may be based on:

« Physical and, if applicable, macroscopic (organid@@nd microscopic tests;

« chromatographic procedures (TLC, HPLC, HPTLC or Gagiid Chromatography (GLC)),
spectrometric techniques (ultraviolet-visible (UVS), IR, Nuclear Magnetic Resonance
(NMR), MS); and/or

* chemical reactions.

23.3.4 The identification test methods shall be speciéic the plant material, preparation or finished
product and ideally shall be capable of discrinimatbetween the required plant material and
potential substitutes or adulterants that are yikel occur. The identification methods used for
groups (a) and (b) shall be capable of detectiegstid active ingredients and at least the main
ingredients shall be stated on the label. For gr@)pthe analytical procedure shall be based on

characteristic constituents, if any.

23.3.5 Reference samples of plant materials shall be naaddable for use in comparative tests, e.g.

visual and microscopic examination and chromatdayap

23.3.6 Quantitative determination of known active compuats for members of groups (a) and (b)

and of markers for members of group (chesessary.
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23.4

23.3.7

23.3.8

The development and execution of quality mnimethods for plant materials, preparations
and the finished products shall be in linehwsubsection 15.1 (Specifications). Tests and

quality requirements that are characteristic ofgiven analyte shall be selected.

Particularly for plant materials in group (d) arat finished products containing such materials,
characteristic chromatograms (and/or fingerprinbafatograms) may be applicable. Using these
methods may ensure that the main constituents easabily followed throughout the production
process. Caution is necessary, however, for egleliyery of plant materials and every batch of
plant preparations (including extracts) will havglsly different chromatograms/fingerprints

resulting from differences in chemical compositieasised by intrinsic or extrinsic factors.

Stability studies

23.4.1

23.4.2

23.4.3

23.44

23.4.5

23.4.6

23.4.7

23.4.8

If the expiry date for a plant material or pht@armaceutical preparation is given, some
stability data to support the proposed slifedf-under the specified storage conditions shall
available. Stability data are always required tppsut the shelf-life proposed for the finished

products. (guidance document reference)

Finished phytopharmaceutical products may contawersé plant materials or plant preparations,
and it is often not feasible to determine the $itgbdof each active ingredient. Moreover, because
the plant material, in its entirety, is regardedtss active ingredient, a mere determination of the
stability of the constituents with known ethpeutic activity will not usually be

sufficient. Chromatography allows tracing of sbas which may occur during storage of a
complex mixture of biologically active substasccontained in plant materials. It shall be
shown, as far as possible, e.g. by comparisons apgfropriate  characteristics/fingerprint

chromatograms, that the identified active ingratligf any) and other substances present in the
plant material or finished product are likewiseb$aand that their content as a proportion of the

whole remains within the defined limits.

The fingerprint methods used for the stability s#gdshall be as similar as possible to those used

for quality control purposes.

For identified active ingredients, constituentshwihown therapeutic activity and markers, widely

used general methods of assay, and physical asgrgeor other appropriate tests may be applied.

To determine the shelf-life of finished productspsy emphasis shall also be placed on other tests
in subsection 18 (Specifications), such as moistargent, microbial contamination and general

dosage form control tests.

The stability of preservatives and stabilizers Isted monitored. When these are not used,

alternative tests shall be done to ensure thagptheuct is self-preserving over its shelf life.
Samples used for stability studies shall be storede containers intended for marketing.

Normally the first three commercial production Wes shall be included in the stability

monitoring programme to confirm the expiry date.

However, where data from previous studies, inclgdilot batches, show that the product is

expected to remain stable for at least two yeawsef than three batches can be used. The testing



260

THE GAZETTE OF INDIA : EXTRAORDINARY [RRT II—SEC. 3(i)]

235

23.4.9

frequency depends on the characteristics of thieah@nedicinal products and shall be determined

on a case-by-case basis.

The protocol for on-going stability studies shadl Bocumented. This would normally involve

one batch per year being included in a Btalmonitoring programme.

Packaging materials and labelling

2351

23.5.2

23.5.3

2354

2355

23.5.6

All packaging materials, such as bottles and othaterials shall be stored properly. Controls on
the issue and use of these packaging materialslmhaldequate to ensure that incorrect labels and

cartons are not used.

All containers and closures shall be thoroughlyapokr and dried before being used to pack the

products.

There shall be adequate information on the labeth@ package insert) to inform the users of the
composition of the product (in addition to the hWtaname, if any), indications or actions,

directions for use, cautions and adverse reactfaryy, and the expiry date.

Finished plant products may contain several plaatenials and/or plant preparations. Unless
otherwise fully justified, the full quantitative ogosition of the herbal ingredients shall be stated
on the product label. If this is not possible,estdt the main ingredients shall be stated on tied la

while the full qualitative composition could appearthe package insert.

The qualitative and quantitative particulars of Hwive ingredients in plant materials and plant

preparations shall be expressed in the followingsva

23.5.5.1 For plant materials and plant preparations comgjstf comminuted or powdered plant
materials:

a. the quantity of the plant material must be stade, if constituents with known
therapeutic activity are unidentified, the quantfythe plant material/herbal preparation

shall be stated; or

b. the quantity of the plant material/herbal prepian shall be given as a range,

corresponding to a defined quantity of constituevith known therapeutic activity.

23.5.5.2 For plant preparations produced by steps, whicke@aommination, the nature and
concentration of the solvent and the physical stH#tehe extract shall be given.

Furthermore, the following shall be indicated:

a. the equivalent quantity or the ratio of aytpbharmaceutical material to
phytopharmaceutical preparation must be stated hdrapeutic activity of the

constituents is unknown (this does not apply ttyfat essential oils); or

b. if the therapeutic activity of the constituenits known, the quantity of the
phytopharmaceutical preparation may be given aange, corresponding to a defined

quantity of the constituents with known therapeattivity.

The composition of any solvent or solvent mixtusedi and the physical state of the extract shall
be identified.
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23.5.7 If any other substance is added during thanufacture of the herbal preparation to adjust
the level of constituents of known therapeutic\agtj or for any other purpose, the added
substance(s) shall be described as such or her“aotgredients” and the genuine extract as the
“active ingredient”. However, where different bags of the same extract are used to adjust
constituents with known therapeutic activity toefided content or for any other purpose, the final
mixture shall be regarded as the genuine extradtliated as the “active ingredient” in the unit

formula.

PART VII

Specific Requirements for the Manufacture of Invesgational Pharmaceutical Products for Clinical Trials in

Humans

Note: Good Manufacturing Practices for pharmaceuticaldpcts: main principles as given in Part | of tBishedule
shall be complied for the manufacture of Investmel Pharmaceutical Products for Clinical Triats i
Humans. In addition to these requirements, théoviohg specific requirements shall also be followed

namely:-

1. General considerations
1.1 This part of schedule M supplements the generatipie of GMP as specified in Part | and the guitkd on
good clinical practice (GCP) for clinical trials grharmaceutical products in India. The applicatidrthe
principles of GMP to the preparation of investigal products to be used in Phase | or PhasePhase I

of the clinical studies is necessary.

1.1.1 To assure consistency between and within batohthe investigational product and thus asswe th

reliability of clinical trials.

1.1.2 To assure consistency between the investigatioroduct and the future commercial produatl an

therefore the relevance of the clinical triathe efficacy and safety of the marketed product.

1.1.3 To protect subjects of clinical trials fno poor-quality products resulting from manufairtg
errors (omission of critical steps such as stetflon, contamination and cross-contamination, mix-

ups, wrong labelling, etc.), or from starting mi&tls and components of inadequate quality.
1.1.4 To document all changes in the manufacturing process

1.2 In this context, the selection of an appropriatead for clinical trials is important. While it é&&cepted that
in early trials (Phase | or Phase Il) the dosage fmay be very different from the anticipated fif@mulation
(e.g. a capsule instead of a tablet), in the pivéthase Il studies it shall be similar to the jgcted
commercial presentation; otherwise these trial$ mot necessarily prove that the marketed prodsididth

efficacious and safe.

1.3 If there are significant differences between thrichl and commercial dosage forms, data shall ensited
to the Licensing Authorities to demonstrate that final dosage form is equivalent, in terms of baikbility
and stability, to that used in the clinical trialinal manufacturing methods must be revalidatdibdng

changes in processes, scaling-up, transfer to atheufacturing sites, etc.
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1.4 This document specifically addresses those practibat may be different for investigational
products, which are usually not manufactured inoetance with a set routine, and which may posdiady

incompletely characterized during the initial stagé clinical development.

2. Quality assurance

2.1

2.2

Quality assurance of pharmaceutical products has lbefined and discussed in detail in the Part thisf
Schedule.

The quality of dosage forms in Phase Il clinicaidies shall be characterized and assured at the kel as
for routinely manufactured products. The qualgégwrance system, designed, established andeekhfi the
manufacturer, shall be described in writing, takinigp account the GMP principles to the extent thaty are
applicable to the operations in question. Thigespsshall also cover the interface between the fiaatwre

and the trial site (e.g. shipment, storage, occasiadditional labelling).

3. Validation

3.1

3.2

Some of the production processes for investigatipnaducts that have not received marketing augabion
may not be validated to the extent necessary foutine production operation. The product spedifses and
manufacturing instructions may vary during develepin This increased complexity in the manufacturing

operations requires a highly effective quality assge system.

For sterile products, there shall be no reductiothe degree of validation of sterilizing equipmegduired.
Validation of aseptic processes presents specidil@ms when the batch size is small, since the eurob
units filled may be not adequate for a validatiaereise. Filling and sealing, which is often doryehland, can
compromise the maintenance of sterility. Great#endion shall therefore be given to environmental

monitoring.

4. Complaints

4.1

The conclusions of any investigation carriedut in response to a complaint shall srulsed
between the manufacturer and the sponsor (if @iffér or between the persons responsible fanufacture
and those responsible for the relevant clinica@l in order to assess any potential aotp on the trial

and on the product development, to deteenthe cause, and to take any necessary coreatition.

5. Recalls

5.1

Recall procedures shall be understood by the sppims@stigator and monitor in addition to the as)

responsible for recalls, as described in the gal&MP.

6. Personnel

6.1

Although it is likely that the number of dtafinvolved will be small, people shall be sepaln
designated as responsible for production anditguadntrol. All production operations shall be dad out
under the control of a clearly identified respoiesiperson. Personnel concerned with developmewbived

in production and quality control, need to be insted in the principles of GMP.

7. Premises and equipment

7.1

During the manufacture of investigational pragucdifferent products may be handled in shene

premises and at the same time, and thisawie$ the need to eliminate all risks oftamination,
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7.2

including cross-contamination. Special attentiomllsbe paid to line clearance in order to avoid ‘ups.

Validated cleaning procedures shall be followegdrevent cross-contamination.

For the production of the particular products, caigp working may be acceptable in place of dedicated
self-contained facilities. Because the toxicity tife materials may not be fully known, cleg is of
particular importance; account shall be taken & $olubility of the product and excipients in ivas

cleaning agents.

8. Materials

8.1

Starting materials

8.1.1 The consistency of production may be influencedtly quality of the starting materials. Their
physical, chemical and, when appropriate, micralgaal properties shall therefore be defined,
documented in their specifications, and controllEdisting compendia! Standards, when available,
shall be taken into consideration. Specificatioos dctive ingredients shall be as comprehensive as
possible, given the current state of knowledge cBigations for both active and non-active ingredse

shall be periodically reassessed.

8.1.2 Detailed information on the quality of active andnractive ingredients, as well as of packaging
materials, shall be available so as to make itiples$o recognize and, as necessary, allow for any

variation in production.
8.1.3 Chemical and biological reference standards folyéinal purposes

8.1.4 Reference standards from reputable sources shallskd, if available; otherwise the reference
substance(s) for the active ingredient(s) shalptepared, tested and released as reference m@ebsl
the producer of the investigational pharmaceuficatiuct or by the producer of the active ingrediesed

in the manufacture of that product.
8.1.5 Principles applicable to reference products famicél trials

8.1.6 In studies in which an investigational produs compared with a marketed product, steps
shall be taken to ensure the integrity andityuaf the reference products (final dosage fopackaging
materials, storage conditions, etc.). If signific@hanges are to be made in the product, data lskal
available (e.g. on stability, comparative diss@uajithat demonstrate that these changes do noeimde

the original quality characteristics of the product

9. Documentation

9.1

9.2

Specifications (for starting materials, primary kaging materials, intermediate and bulk productsfarished
products), master formulae, and processing andagaiog instructions may be changed frequently assalt
of new experience in the development of an invasivgal product. Each new version shall take irdocoant
the latest data and include a reference to theiqarswersion so that traceability is ensured. Ruties for
changes shall be stated and recorded.

Batch processing and packaging records shall beinest for at least 2 years after the termination or

discontinuance of the clinical trial, or after tgproval of the investigational product.
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9.3

9.4

9.5

9.6

9.7

The sponsor may request the processing and/or giackaf a certain number of units and/or their pirig. It
may only be given by the sponsor to the manufactafean investigational product. It shall be in tivrg
(though it may be transmitted by electromeeans), precise enough to avoid any ambiguity farmally

authorized, and refer to the approved productifpation file (see below).
Product specification file(s)

9.4.1 A product specification file (or files) shall contahe information necessary to draft the detaileitten
instructions on processing, packaging, quality ntad testing, batch release, storage comuliti
and/or shipping. It shall indicate who has bdesignated or trained as the authorized person
responsible for the release of batches.hatlde continuously updated while at the sameeti

ensuring appropriate traceability to the previoessions.
Specifications

9.5.1 In developing specifications, special attentionlisha paid to characteristics which affect the ety

and safety of pharmaceutical products, namely:
» The accuracy of the therapeutic or unitary dosendgeneity, content uniformity.
* The release of active ingredients from the dosag®a:f dissolution time, etc.

» The estimated stability, if necessary, under acatde conditions, the preliminary storage condgion

and the shelf-life of the product.
9.5.2 In addition, the package size shall be suitablaHerrequirements of the trial.

9.5.3 Specifications may be subject to change as thelalewvent of the product progresses. Changes shall,
however, be made in accordance with a written mloee authorized by a responsible person and
clearly recorded. Specifications shall be basedlbavailable scientific data, currents statetud-art

technology, and the regulatory and pharmacoposgairements.
Master formulae and processing instructions

9.6.1 These may be changed in the light of experiencé, atlowance must be made for any possible
repercussions on stability and, above all, on hidsgddence between batches of finished products.
Changes shall be made in accordance with a writtenedure, authorized by a responsible person and

clearly recorded.

9.6.2 It may sometimes not be necessary to produester formulae and processing instructidns,
for every manufacturing operation or supply thetell be clear and adequate written icsias
and written records. Records are particularlyangmnt for the preparation of the final versiontio¢

documents to be used in routine manufacture.
Packaging instructions

9.7.1 The number of units to be packaged shall be specifiefore the start of the packaging operations.
Account shall be taken of the number of units neamgsfor carrying out quality controls and of the
number of samples from each batch used in thecelirtrial to be kept as a reference for further
rechecking and control. Reconciliation shall beriearout at the end of the packaging and labelling

process.
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9.8 Labelling instructions
9.8.1 The information presented on labels shall include:

» The name of the sponsor.
A statement: "for clinical research use only".
* A trial reference number.
» A batch number.
» The patient identification number.
» The storage conditions.
» The expiry date (month/year) or a retest date.

9.8.2 Additional information may be displayed in accordanwith the order (e.g. dosing instructions,
treatment period, and standard warnings). Whensseeg for blinding purposes, the batch number may

be provided separately. A copy of each type oéllahall be kept in the batch packaging record.
9.9 Processing and packaging batch records

9.9.1 Processing and packaging batch records shall bieikegpifficient detail for the sequence of openasio
to be accurately traced. They shall contain angviait remarks which increase existing knowledge of

the product, allow improvements in the manufacwioperations, and justify the procedures used.
9.10 Coding (or randomization) systems

9.10.1 Procedures shall be established for the generatigstribution, handling and retention of any

randomization code used in packaging' investigatipnoducts.

9.10.2 A coding system shall be introduced to permit theppr identification of "blinded" products. The
code, together with the randomization list, mushgeproper identification of the product, includin
any necessary traceability to the codes antthbaumber of the product before the blinding
operation. The coding system must permit deterngnawvithout delay in an emergency situation of

the identity of the actual treatment product reediby individual subjects.
10. Production

10.1 Products intended for use in clinical trialst€l Phase Il and Phase Il studies) shall aasfqunossible be

manufactured at a licensed facility, e.g.:
(a) A pilot plant, primarily designed and used for pres development.

(b) A small-scale facility (sometimes called a "phargidcl separate both from the company's pilot plant

and from routine production.

(c) A larger-scale production line assembled to manufacmaterials in larger batches, e.g. for lateseHd

trials and first commercial batches.
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(d) The normal production line used for licensed conuiabatches, and sometimes for the production of
investigational pharmaceutical products if the nemle.g. of ordered ampoules, tablets or othergisa

forms, is large enough.

10.1.1 The relation between the batch size for investigeti pharmaceutical products manufactured in a
pilot plant or small-scale facility to the planntdi-size batches may vary widely depending on the

pilot plant or "pharmacy" batch size demanded &edcapacity available in full-size production.

10.1.2 The present guidelines are applicable to licenaedities of the first and second types. It is easi
to assure compliance with GMP in facilities of 8exond type, since processes are kept constant in
the course of production and are not normally cednfpr the purpose of process development.

Facilities of the remaining types shall be subjectll GMP rules for pharmaceutical products.

10.1.3 Administratively, the manufacturer has yet anothpassibility, namely to contract out the
preparation of investigational products. Technigafiowever, the licensed facility will be of
one of the above-mentioned types. The contrardtitihen clearly state, inter alia, the use of the
pharmaceutical product(s) in clinical trials. Josooperation between the contracting parties is

essential.
10.2 Manufacturing operations

10.2.1 Validated procedures may not always be availabkéinduhe development phase, which makes it
difficult to know in advance what critical paramestend in-process controls would help to control
these parameters. Provisional production parametedsin-process controls may then usually be
deduced from experience with analogous productsefG@laconsideration by key personnel is called
for in order to formulate the necessary instrutiand to adapt them continuously to the experience

gained in production.

10.2.2 For sterile investigational products, assurancsteflity shall be no less than for licensed prdaduc
Cleaning procedures shall be appro-priately vadideand designed in the light of the incomplete
knowledge of the toxicity of the investigationabguct. Where processes such as mixing have not

been validated, additional quality control testingy be necessary.
10.3 Packaging and labelling

10.3.1 The packaging and labelling of investigational proid are likely to be more complex and more
liable to errors (which are also harder to detadign "blinded" labels are used than for licensed
products. Supervisory procedures such as labelnodiadion, line clearance, etc., and the

independent checks by quality control staff shetlcadingly be intensified.

10.3.2 The packaging must ensure that the investigatigmatiuct remains in good condition during
transport and storage at intermediate destinatiéng. opening of, or tampering with, the outer

packaging during transport shall be readily disit®en
10.4 Blinding operations

10.4.1 In the preparation of "blinded" products, in-procesatrol shall include a check on the similarity in

appearance and any other required characteridtibe alifferent products being compared.
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11. Quality control

111

11.2

11.3

11.4

As processes may not be standardized or fully stdid, end-product testing is more important in @ngu
that each batch meets its specification. The teslysis of materials and investigational produtialisbe

incompliance to Schedule L1 (GLP).
Product release is often carried out in two stalgefyre and after final packaging:

11.2.1 Bulk product assessment: this shall cover all mhvactors, including production conditions, the
results of in-process testing, a review of manufideyy documentation and compliance with the

product specification file and the order.

11.2.2 Finished product assessment: this shall cover,diditian to the bulk product assessment, all
relevant factors, including packaging conditionise tresults of in-process testing, a review of

packaging documentation and compliance with thelpebspecification file and the order.

When necessary, quality control shall also be teacrify the similarity in appearance and otheygibal

characteristics, odour, and taste of "blinded" stigational products.

Samples of each batch of product shall &mimed in the primary container used for shaly or in

a suitable bulk container for at least2 yearsratie termination or completion of the relevalmtical
trial. If the sample is not stored in the packdifor the study, stability data shall be avagata justify

the shelf-life in the pack used. Properly storedtained sample e.g. API or drug substance, ingssoc
material, phase-l investigational drug) that cansbbsequently analysed for comparison can provide

important links in reproducing comparable products.

12. Shipping, returns, and destruction

121

12.2

The shipping, return and destruction of unused petsishall be carried out in accordance with thiétevr
procedures laid down in the protocol. All unuseddarcts sent outside the manufacturing plant shalfar
as possible, either be returned to the manufactaredestroyed in accordance with clearly defined

instructions.
Shipping

12.2.1 Investigational products shall be shipped in acancg with the shipping orders given by the
sponsor.

12.2.2 A shipment is sent to an investigator only after fbllowing two-step release procedure: (i) the
release of the product after quality control (“teical green light"); and (ii) the authorization to

use the product, given by the sponsor ("regulatpegn light"). Both releases shall be recorded.

12.2.3 The sponsor shall ensure that the shipment wilkrdmived and acknowledged by the correct

addressee as stated in the protocol.

12.2.4 A detailed inventory of the shipments made by thenufacturer shall be maintained, and shall

make particular mention of the addressee's ideatitin.
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12.3 Returns

12.3.1 Investigational products shall be returned undereed) conditions defined by the sponsor,

specified in written procedures, and approved hfiaiirzed staff members.

12.3.2 Returned investigational products shall be cleadgntified and stored in a dedicated area.
Inventory records of returned medicinal productslistbe kept. The responsibilities of the

investigator and the sponsor are dealt with intgredetail in the guidelines on GCP.

12.4 Destruction

12.4.1 The sponsor is responsible for the destruction rofsed investigational products, which shall
therefore not be destroyed by the manufacturer owithprior authorization by the sponsor.

Destruction operations shall be carried out in egaoce with environmental safety requirements.

12.4.2 Destruction operations shall be recorded in sustaaner that all operations are documented. The

records shall be kept by the sponsor.

12.4.3 If requested to destroy products, the manufactehall deliver a certificate of destruction or a
receipt for destruction to the sponsor. These decusnshall permit the batches involved to be

clearly identified.

PART VI

Specific Requirements for Manufacture of Oral SolidDosage Forms (Tablets and Capsules)

Note: Good Manufacturing Practices for pharmaceuticadpcts: main principles as given in Part | of tBshedule

shall be complied with, mutatis mutandis, for thenufacture of oral Solid Dosage Forms (Tablets and

capsules). In addition to these requirements,dheviing specific requirements shall also be folemynamely:

1. General

11

1.2

13

14

15

The processing of dry materials and products csepteblems of dust control and cross-contamination.
Special attention is, therefore, needed in thegleshaintenance and use of premises and equipmemntier
to overcome these problems. Wherever required,osedl dust control manufacturing systems shall be

employed

Suitable environmental conditions for the produbtndled shall be maintained by installation of air
conditioning wherever necessary. Effective air @otibn systems, with discharge points situatedvimica
contamination of other products and processes bhglrovided. Filters shall be installed to ret@irst and to

protect the factory and local environment.

Special care shall be taken to protect againstespulnt contamination of the product by particlesefal or
wood. The use of metal detector is recommended. ddoequipment shall be avoided. Screens, sieves,

punches and dies shall be examined for wear amatdar breakage before and after each use.

All ingredients for a dry product shall be siftedftre use unless the quality of the input materai be

assured. Such sifting shall normally be carriedadutedicated areas.

Where the facilities are designed to provide spesigironmental conditions of pressure differergtibétween
rooms, these conditions shall be regularly monidtoaed any deviation shall be brought to the immntedia

attention of the Production and Quality assuraregadments.
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1.6 Care shall be taken to guard against any matesidihg and remaining undetected in any processmng o
packaging equipment. Particular care shall be takeensure that any vacuum, compressed air or air-
extraction nozzles are kept clean and that thene isvidence of lubricants leaking into the produoin any

part of the equipment.

1.7 Where different products are manufactured at tineeséme, in different areas or cubicles, in a npuéiduct

OSD manufacturing site, measures shall be takengare that dust cannot move from one cubicle othan.

1.8 Correct directional air movement and a pressureatis system can assist in preventing cross-conioim
The pressure cascade shall be such that the dinesfiairflow is from the clean corridor into thekicles,

resulting in dust containment.

1.9 The corridor shall be maintained at a higher pnesslian the cubicles, and the cubicles at a highessure

than atmospheric pressure.

1.10 Highly potent products shall be manufactured uralgressure cascade regime that is negative relative

atmospheric pressure.

1.11 The pressure cascade for each facility shall bévichaally assessed according to the product haneled

level of protection required.
1.12 Building structure shall be given special attentiomccommodate the pressure cascade design.

1.13 Ceilings and walls, close fitting doors and sediglt fittings shall be in place, to limit ingress egress of

air.

1.14 The pressure differential between adjacent roonuidcbe considered a critical parameter, dependmthe
outcome of risk analysis. The limits for the pressdifferential between adjacent areas shall b shat
there is no risk of overlap in the acceptable ojigaange, e.g. 5 Pa to 15 Pa in one room andalte BO Pa
in an adjacent room, resulting in the failure of firessure cascade, where the first room is amnteémum

pressure limit and the second room is at its mimmnpwessure limit.

1.15 Low pressure differentials may be acceptable whdacs (pressure sinks or pressure bubbles) aed ts

segregate areas.
1.16 The effect of room pressure tolerances shall beutatied and taken into consideration.

1.17 The pressure control and monitoring devices usedll ¢ie calibrated and qualified. Compliance with
specifications shall be regularly verified and theults recorded. Pressure control devices shdihked to

an alarm system set according to the levels deteuy a risk analysis.

1.18 Manual control systems, where used, shall be setunipg commissioning, with set point marked, ahdlls

not change unless other system conditions change.

1.19 Airlocks can be important components in settingamg maintaining pressure cascade systems andalso t

limit cross-contamination.
1.20 Airlocks with different pressure cascade regimetude the cascade airlock, sink airlock and bublleck:
» Cascade airlock: higher pressure on one side ditlek and lower pressure on the other;

 Sink airlock: lower pressure inside the airlock &mgher pressure on both outer sides;
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1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

1.31

» Bubble airlock: higher pressure inside the airlaokl lower pressure on both outer sides.

Doors shall open to the high pressure side, sorti@nh pressure assists in holding the door closetia
addition be provided with self-closers. Shall tteos open to the low pressure side, the door clggengs
shall be sufficient to hold the door closed andvprd the pressure differential from pushing the rdoeen.
There shall be a method to indicate if both dooraitlocks are open at the same time, or alterebtithese
shall be interlocked. The determination of whictodoshall be interlocked shall be the subject afsk

assessment study.

Central dust extraction systems shall be interldokéh the appropriate air-handling systems, touemshat

they operate simultaneously.

Room pressure differential between adjacent cubiclich are linked by common dust extraction dgti

shall be avoided.

Air shall not flow through the dust extraction dagt or return air ducting from the room with theghér
pressure to the room with the lower pressure (tluisld normally occur only if extract or return systs were
inoperative). Systems shall be designed to predast flowing back in the opposite direction in #heent of

component failure or airflow failure.

Adequate room pressure differential indication kbal provided so that each critical room pressune loe
traced back to ambient pressure (by summationefaom pressure differentials), in order to detearthe
room actual absolute pressure. Room pressure timlicgauges shall have a range and graduation scale
which enables the reading to accuracy, as apptepnarmal operating range, alert and action lirsftall be
defined and displayed at the point of indication.célour coding gauge may be helpful. Room pressure
indication may be either analogue or digital, andynie represented as either pressure differenials

absolute pressures. Whichever system is used argfapecification condition shall be easily iddiatile.

Material Pass-Through-Hatches (PTH) or Pass BoR&) can also be used for separating two different
zones. PTHs fall into two categories, namely a dyinaPTH or a passive PTH. Dynamic PTHs have an air

supply to or extraction from them, and can them&ed as bubble, sink or cascade PTHSs.

Where appropriate, temperature and relative hugnislitall be controlled, monitored and recorded, wher
relevant, to ensure compliance with requirementdiment to the materials and products and provide a

comfortable environment for the operator where asagy.

Maximum and minimum room temperatures and relatweidity shall be appropriate. Alert and actionitan

on temperatures and humidity shall be set, as ppiate.

The operating band, or tolerance, between the gaolepminimum and maximum temperatures shall not be
made too close. Tight control tolerances may bfcdif to achieve and can also add unnecessargliagon

and running costs.

Cubicles, or suites, in which products requirings Ieelative humidity are processed, shall have wedled
walls and ceilings and shall also be separated &xdjacent areas with higher relative humidity byame of

suitable airlocks.

Precautions shall be taken to prevent moistureatianr that increases the load on the HVAC system.
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1.32 Humidity control shall be achieved by removing niwie from the air, or adding moisture to the aB, a

relevant.

1.33 Dehumidification (moisture removal) may be achieu®d means of either refrigerated dehumidifiers or

chemical dehumidifiers.

1.34 Duct material in the vicinity of the humidifier dhaot add contaminants to air that will not be marad by

filtration further downstream.

1.35 Air filters shall not be installed immediately dostream of humidifiers, as moisture on the filteosild lead

to bacterial growth.
1.36 Cold surfaces shall be insulated to prevent condiemswithin the clean area or on air-handling compuats.
1.37 When specifying relative humidity, the associatmiperature shall also be specified.

1.38 Chemical driers using silica gel or lithium chlaridre acceptable, provided that they do not besmueces

of contamination.

1.39 Wherever possible, dust or vapour contaminationl flsaremoved at source. Point-of-use extractiom, as
close as possible to the point where the dustnemed, shall be employed. Spot ventilation otwaphoods

may be used as appropriate.

1.40 Point-of-use extraction shall be either in the forfra fixed high velocity extraction point or artiewlated

arm with movable hood or a fixed extraction hood.

1.41 Dust extraction ducting shall be designed withisight transfer velocity to ensure that dust isiear away,
and does not settle in the ducting. Periodic chebldl be performed to ensure that there is no huplaef the

dust in the ducting.

1.42 The required transfer velocity shall be determirieés dependent on the density of the dust (thesdethe
dust, the higher the transfer velocity shall bg, 25-20 m/s).

1.43 Airflow direction shall be carefully chosen, to ens that the operator does not contaminate theugtpdnd

also so that the operator is not put at risk byptteeluct.

1.44 Point extraction alone is usually not sufficientdapture all of the contaminants, and general tioeal

airflow shall be used to assist in removing dust aapours from the room.

1.45 Typically, in a room operating with turbulent air¥, the air shall be introduced from ceiling difftse
located at the door entry side of the room andaextd from the rear of the room at low level tophgive a
flushing effect in the room. Correct flushing ofthooms may be verified by airflow visualization clta

tests.

1.46 When dealing with particularly harmful products,danal steps, such as handling the products aveyl

boxes or using barrier isolator technology, shallked.

1.47 Exhaust air discharge points on pharmaceuticalpment and facilities, such as from fluid bed driarsl
tablet-coating equipment, and exhaust air from éxstaction systems, carry heavy dust loads antl kba

provided with adequate filtration to prevent coniaation of the ambient air.
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1.48 Where the powders are not highly potent, finaéféton a dust exhaust system shall be fine dustdivith a

filter classification of 5 .

1.49 Where reverse-pulse dust collectors are used fmovang dust from dust extraction systems, they Ishal
usually be equipped with cartridge filters contagia compressed air lance, and be capable of cantin

operation without interrupting the airflow.

1.50 Mechanical-shaker dust collectors shall not be dse@pplications where continuous airflow is reedi, in
order to avoid unacceptable fluctuations in rooraspures, except in the case where room pressuges ar

automatically controlled.

1.51 When wet scrubbers are used, the dust-slurry bealemoved by a suitable means, e.g. a drainagensys

waste removal contractor.

1.52 The quality of the exhaust air shall be determiteedee whether the filtration efficiency is adeguadth all
types of dust collectors and wet scrubbers.

1.53 Where necessary, additional filtration may be piedi downstream of the dust collector.

1.54 The systems for fume, dust and effluent controlldiedesigned, installed and operated in such Bnerathat
they do not become possible sources of contamimatiocross-contamination, e.g. an exhaust-air digsh

point located close to the HVAC system fresh ditin
1.55 Fumes shall be removed by means of wet scrubbets/athemical scrubbers (deep-bed scrubbers).

1.56 Wet scrubbers for fume removal normally require aldelition of various chemicals to the water to éase

the adsorption efficiency.

1.57 Deep-bed scrubbers shall be designed with activedeon filters or granular chemical adsorption iaed

The chemical media for deep-bed scrubbers shapbeific to the effluent being treated.

1.58 The type and quantity of the vapours to be remaredl be known to enable the appropriate filter imgds

well as the volume of media required to be deteechin

1.59 There shall be no risk of contamination or crosstamination (including by fumes and volatiles) doe

recirculation of air.

1.60 Depending on the airborne contaminants in the medirr system it may be acceptable to use re-citedlair,
provided that HEPA filters are installed in the glypair stream to remove contaminants and thusemev

cross-contamination.

1.61 HEPA filters may not be required where the air Haugdsystem is serving a single product facilitydahere

is evidence that cross-contamination would not txsible.

1.62 Recirculation of air from areas where pharmacelitloat is not generated such as secondary packiygnot

require HEPA filters in the system.

1.63 HEPA filters may be located in the air handlingtwri placed terminally. Where HEPA filters are tarally
mounted they shall preferably not be connectedhé¢oducting by means of flexible ducting. Due to ltigh
air pressure required for the terminal filter; tbannection shall preferably be a rigid duct conioec Where

flexible ducting is used, it shall be as short asgible and properly fixed to withstand duct pressu
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1.64 Air containing dust from highly toxic processes &mdsolvents or flammable vapours shall never be re

circulated to the HVAC system.

1.65 Adequate airlocks, such as personnel airlocks (Pahd/or material airlocks (MAL), change rooms and
passages shall be provided to protect passage detdiéferent cleanliness conditions. These shalleha

supply and extract air systems as appropriate.

1.66 Areas such as airlocks, change rooms and passsiggdspe designed so that the required pressucadas

can be achieved.

1.67 Detailed diagrams depicting pressure cascadefipairdirections and flow routes for personnel andtenials

shall be prepared and maintained.

1.68 Where possible, personnel and materials shall matenfrom a higher cleanliness zone to a lower dieass
zone and back to a higher cleanliness zone; (ifingpfrom a lower cleanliness zone to a higher dieass

zone, changing /decontamination procedures shdtllmved).

1.69 The final stage of the changing room shall, in therest” state, be the same good manufacturingtises

classification grade as the area into which it $ead
2. Sifting, mixing and granulation —

2.1 Unless operated as a closed system, mixing, siftimyblending equipment shall be fitted with dugtactors

or in a dedicated area for each operation.

2.2 Residues from sieving operations shall be examperibdically for evidence of the presence of unwdnt

materials.

2.3 Critical operating parameters like time and tempaefor each mixing, blending and drying operatsbrall

be specified in a Master Formula, monitored dupnacessing, and recorded in the batch records.

2.4 Filter bags fitted to fluid-bed-drier shall not heed for different products, without being washedé&tween
use. With certain highly potent or sensitizing pro$, bags specific to one product only shall bedugir
entering the drier shall be filtered. Steps shall taken to prevent contamination of the site anzhllo

environment by dust in the air leaving the driee doi close positioning of the air-inlets and exhaus

2.5 Granulation and coating solutions shall be madmestand used in a manner which minimizes the aisk

contamination or microbial growth.
3. Compression (Tablets)

3.1 Each tablet compressing machine shall be providét effective dust control facilities to avoid ceos
contamination. Unless the same product is beingentadeach machine, or unless the compression meachin

itself provides its own enclosed air controlled iemwment, the machine shall be installed in sepgatabicles.

3.2 Suitable physical, procedural and labelling arrangets shall be made to prevent mix up of materials,

granules and tablets on compression machinery.

3.3 Accurate and calibrated weighing equipment shaltdzalily available and used for in-process monigprf

tablet weight variation. Procedures used shalldpable of detecting out of limits tablets.
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3.4 At the commencement of each compression run amase of multiple compression points in a compressio
machine, sufficient individual tablets shall be ewaed at fixed intervals to ensure that a tabletmfreach
compression station or from each compression pbes been inspected for suitable Pharmacopoeial
parameters like ‘appearance’, ‘weight variatiomtisintegration’, ‘hardness’, ‘friability’ and ‘thimess‘. The

results shall be recorded as part of the batchrdeatation.

3.5 Tablets shall be de-dusted, preferably by autondgidce and shall be monitored for the presencermaign
materials besides any other defects.

3.6 Tablets shall be collected into clean, labelledtaimers.

3.7 Rejected or discarded tablets shall be isolatédentified containers and their quantity recordedhe Batch

Manufacturing Record.

3.8 In-process control shall be employed to ensure that products remain within specification. During
compression, samples of tablets shall be takeagatlar intervals of not greater than 30 minutesrtsure that
they are being produced in compliance with spetifie-process specification. The tablets shall diso
periodically checked for additional parameters sash ‘appearance’, ‘weight variation’, ‘disintegmati,

‘hardness’, ‘friability * and ‘thickness' and comténation by lubricating oil.
4. Coating (Tablets)

4.1 Air supplied to coating pans for drying purposealishe filtered air and of suitable quality. Theearshall be

provided with suitable exhaust system and environteleontrol (temperature, humidity) measures.

4.2 Coating solutions and suspensions shall be madstafind used in a manner, which shall minimizeitieof

microbial growth. Their preparation and use shaltlocumented and recorded.
5. Filling of Hard Gelatin Capsule

5.1 Empty capsules shells shall be regarded as ‘drugpooent’ and treated accordingly. They shall beesto

under conditions which shall ensure their safedynfithe effects of excessive heat and moisture
6. Printing (Tablets and Capsules)

6.1 Special care shall be taken to avoid product mixduping any printing of tablets and capsules. Where
different products, or different batches of the sgmnoduct, are printed simultaneously, the openatishall

adequately be segregated. Edible grade colourswtable printing ink shall be used for such prigti
6.2 After printing, tablets and capsules shall be appddby Quality Control before release for packagingale.
7. Packaging (Strip and Blister)

7.1 Care shall be taken when using automatic tabletcapgule counting, strip and blister packaging epegint to
ensure that all ‘rogue’ tablets, capsules or fisidén packaging operation are removed before a reskaging
operation is commenced. There shall be an indepemdeorded check of the equipment before a newhhait

tablets or capsules is handled.

7.2 Uncoated tablets shall be packed on equipment megigo minimize the risk of cross-contaminationclsu
packaging shall be carried out in an isolated avhan potent tablets or Beta lactum containing tabéee
being packed.
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7.3

7.4

The strips coming out of the machine shall be intggfor defects such as misprint, cuts on the foissing

tablets and improper sealing.

Integrity of individual packaging strips and blisteshall be subjected to vacuum test periodicallgnsure

leak proofness of each pocket strip and blisterrandrds maintained.

PART IX

Specific Requirements for Manufacture of Oral liquids (Syrups, Elixirs,

Emulsions and Suspensions)

Note: Good Manufacturing Practices for pharmaceuticadpcts: main principles as given in Part | of t8shedule

shall be complied with, mutatis mutandis, for thernuafacture of (Syrups, Elixirs, Emulsions and Suaspns).
In addition to these requirements, the followingafic requirements shall also be followed, namely:

1. Principle

Syrups, Elixirs, Emulsions & Suspensions may becepisble to microbial and other contamination dgrin

manufacture. Therefore special measures must e takprevent any contamination.

2. Building and Equipment

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

The premises and equipment shall be designed, reetesti and maintained to suit the manufacturin@ul
Liquids. The layout and design of the manufacturenga shall strive to minimize the risk of cross-

contamination and mix-ups.

The use of closed systems of processing and traissf@commended in order to protect the produocmfr
contamination. Production areas where the prodeicispen clean containers are exposed shall norrbally

effectively ventilated with filtered air.

Manufacturing area shall have entry through dowdloler air-lock facility. It shall be made fly probl use of

‘fly catcher’ and / or ‘air curtain’.

Drainage shall be of adequate size and have adetyagss, without open channels and the design bhailich

as to prevent back flow. Drains shall be shallovatilitate cleaning and disinfecting.
The production area shall be cleaned and saniizélie end of every production process.

Tanks, containers, pipe work and pumps shall be&gded and installed so that they can be easilyneléand
sanitized. Equipment design shall be such as teepteaccumulation of residual microbial growth ocogs-

contamination.

Stainless Steel or any other appropriate matehil e used for parts of equipments coming inadio®ntact

with the products. The use of glass apparatus beathinimum.

Arrangements for cleaning of containers, closured droppers shall be made with the help of suitable

machines/devices equipped with high pressure atemand steam jets.

The quality of materials received in bulk tankelhalsbe checked before they are transferred to btdkage
tanks.

2.10 Care shall be taken when transferring materialspipalines to ensure that they are delivered t@r twrect

destination.
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2.11 The furniture used shall be smooth, washable andentd stainless steel or any other appropriate mahte

which is scratch proof, washable and smooth.
3. Purified Water

3.1 The chemical and microbiological quality of purdievater used shall be specified and monitored melti
The microbiological evaluation shall include tegtifor absence of pathogens and shall not exceeccflO0

ml.

3.2 There shall be a written procedure for operatiod araintenance of the purified water system. Caedl &te
taken to avoid the risk of microbial proliferatiomith appropriate methods like recirculation, use Wby
treatment, treatment with heat and sanitizing agafter any chemical sanitization of the water syst a

flushing shall be done to ensure that the sangizigent has been effectively removed.
4. Manufacturing

4.1 Manufacturing personnel shall wear wherever reguen fibre shedding clothing to prevent contanarabf
the product.

4.2 Materials likely to shed fibre like gunny bags, wooden pallets shall not be carried into the aréa@rey

products or cleaned- containers are exposed.

4.3 Care shall be taken to maintain the homogeneitynatilsion by use of appropriate emulsifier and snsipas
by use of appropriate stirrer during filling. Mixgnand filling processes shall be specified and mooad.
Special care shall be taken at the beginning ofillirey process, after stoppage due to any intetinn and at

the end of the process to ensure that the produstiformly homogenous during the filling process.

4.4 The primary packaging area shall have an air supglich is filtered through level-3 filters (Prodigot
facility operating on re-circulated plus ambient, ahere potential for cross-contamination exifemary
plus secondary plus tertiary filters (e.g.EN779 (83dsF8 plusEN1822 H13 filters) (for full fresh aystem,
without recirculation,G4 and F8 or F9 filters aeceptable The temperature of the area shall not exceed 30

degrees centigrade.

4.5 When the bulk product is not immediately packed, iaximum period of storage and storage conditstad
be specified in the Master Formula. The maximumageof storage time of a product in the bulk staball

be validated.

PART X

Specific Requirements for Manufacture of Topical Poducts i.e. External Preparations (Creams, Ointmers,

Pastes, Emulsions, Lotions, Solutions, Dusting Powrs and Identical Products)

Note: Good Manufacturing Practices for pharmaceuticadpcts: main principles as given in Part | of t8shedule
shall be complied with, mutatis mutandis, for thanufacture of Topical Products i.e. External Prafans
(Creams, Ointments, Pastes, Emulsions, Lotiongjtidals, Dusting powders and identical products used
external applications). In addition to these reguients, the following specific requirements shédbabe

followed, namely: -

1. The entrance to the area where topical productsrameufactured shall be through a suitable airl@@utside the

airlock, insectocutors shall be installed.
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2.

The air to this manufacturing area shall be filtetierough suitable filters and shall be air-comdigd. The HVAC

system shall be in place.

The area shall be fitted with an exhaust systesudable capacity to effectively remove vapoursnés, smoke or

floating dust particles.

The equipment used shall be designed and maintanpcevent the product from being accidentallytaomnated

with any foreign matter or lubricant.

. Suitable cleaning equipment and material shalldszlin the process of cleaning or drying the preeggiipment or

accessories used.
Water used in compounding shall be Purified Wager |
Powders, whenever used, shall be suitably sieviatdese.

Heating vehicles and a base like petroleum jeliglishe done in a separate mixing area in suitataimless steel

vessels, using steam, gas, electricity, solar gnetqg
A separate packing section may be provided for arynpackaging of the products.

* Production facility operating on re-circulatetlip ambient air, where potential for cross-contation exists:
Primary plus secondary plus tertiary filters (eNj/#9 G4 plusF8 plusEN1822 H13 filters) (for fule&h air

system, without recirculation, G4 and F8 or F&®fitareacceptable).

PART Xl

Specific Requirements for Manufacture of Metered -Dose Inhalers (MDI)

Note: The Good Manufacturing Practices for pharratical products: main principles as given in Paroflthis

1.

Schedule shall be complied with, mutatis mutanfiis the manufacture of Metered-Dose-Inhalers (MD).

addition to these requirements, the following sfiecequirements shall also be followed, namely: -

Principle

Manufacture of pressurized aerosol products foaletion with metering valves requires some speamiavisions
arising from the particular nature of this pharmawal form. It shall occur under conditions whiahinimize
microbial and particulate contamination. Assurantghe quality of the valve components and, in tase of

suspensions, of uniformity is also of particulaporntance.
There are presently two common manufacturing dhddgimethods as follows:

a) Two-shot system (pressure filling). The activgredient is suspended in a high boiling point pitzmt, the dose
is filled into the container, the valve is crimpea and the lower boiling point propellant is ingdtthrough the
valve stem to make up the finished product. The esusipn of active ingredient in propellant is kepbicto

reduce evaporation loss.

b) One-shot process (cold filling). The active idjent is suspended in a mixture of propellants faeld either
under high pressure and/or at a low temperature.stispension is then filled directly into the caméa in one

shot.



278

THE GAZETTE OF INDIA : EXTRAORDINARY [RRT II—SEC. 3(i)]

2. General

Manufacture of Metered-Dose-Inhalers shall be deamger conditions which shall ensure minimum micablind

particulate contamination. Assurance of the qualityyomponents and the bulk product is very impart&V/here

medicaments are in suspended state, uniformitysension shall be established. Manufacture aligfishall be

carried out as far as possible in a closed system.

3. Building and civil works

3.1

3.2

3.3

3.4

3.5

3.6

The building shall be located on a solid foundattonreduce risk of cracking walls and floor duethe

movement of equipment and machinery.

All building surfaces shall be impervious, smoothdanon-shedding. Flooring shall be continuous and
provided with a cover between the floor and thel walwell as between the wall and the ceiling. iBgikhall
be solid, continuous and proceeded a cone withwiilks. Light fittings and air-grills shall be flushith the
ceiling. All service lines requiring maintenancektbe erected in such a manner that these aressibtefrom

outside the production area.

The manufacturing area shall be segregated intngegheooms for personnel, container preparation, dngl&

preparation and filling area, quarantine area anaysjgsting and packing areas.

Secondary change rooms shall be provided for opeyato change from factory clothing to special

departmental clothing before entering the manufaoguand filling area.
Separate area shall be provided for de-cartoorficgmponents before they are air washed.

The propellants used for manufacture shall be dedit to the manufacturing area distribution system
filtering them through 2y filters. The bulk contars of propellants shall be stored, suitably idetj away

from the manufacturing facilities.

4. Environmental Conditions

4.1

4.2

4.3

4.4

4.5

Where products or clean components are expose@réaeshall be supplied with filtered air of Gra@dend

personnel shall be entered through airlocks.

The requirements of temperature and humidity inrti@ufacturing area shall be decided dependinghen t
type of product and propellants handled in thelifsgciOther support areas shall have comfort levefis

temperature and humidity.

There shall be a difference in room pressure beatwbhe manufacturing area and the support areaghend

differential pressure shall be not less than 1&#&as(0.06 inches or 1.5 mm Water gauge).

There shall be a written schedule for the monigf environmental conditions. Temperature and lalityi

shall be monitored daily.

The Heating Ventilation and Air Conditioning Systehmall be in place.

5. Garments

5.1

Personnel in the manufacturing and filling sectstwall wear suitable single piece garment made bubo-

shedding, tight weave material. Personnel in supgr@as shall wear clean factory uniforms.
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5.2 Gloves made of suitable material having no intéoactvith the propellants shall be used by the ojpesain

the manufacturing and filling areas. Preferablgpdsable gloves shall be used.

5.3 Suitable department specific personnel protectigeimnent like footwear and safety glasses shall&ed

wherever hazard exists.
6. Sanitation

6.1 There shall be written procedures for the sanitatbthe MDI manufacturing facility. Special careadi be

taken to handle residues and rinses of propellants.

6.2 Use of water for cleaning shall be restricted apndtwlled. Routinely used disinfectants are sudafar

sanitizing the different areas. Records of sawitashall be maintained.

7. Equipment
7.1 Manufacturing equipment shall be of closed systehe vessels and supply lines shall be of stairdtes.
7.2 Suitable check weights, spray testing machinedamglling machines shall be provided in the deparm

7.3 All the equipment shall be suitably calibrated ahéir performance validated on receipt and theeeaft

periodically.
8. Manufacture

8.1 Metering valves for aerosols are a more complexnemging article than most pharmaceutical companent
Specifications, sampling and testing shall be appate for this situation. Auditing the Quality Asance

system of the valve manufacturer is of particutapartance.

8.2 All propellants (e.g. liquid or gaseous propellargkall be filtered to remove particles greatemtBa2u. An

additional filtration where possible immediatelyfdre filling is desirable
8.3 There shall be an approved Master Formula Recordhé manufacture of metered dose inhalers.

8.4 The primary packing material shall be appropriat#saned by compressed air suitably filtered throQ@p

filter. The humidity of the compressed air shalldoatrolled as applicable.

8.5 The valves shall be carefully handled and aftecai@eoning, these shall be kept in clean, closedaioers in

the filling room.

8.6 Containers and valves shall be cleaned using aatali procedure appropriate to the use of the ptau
ensure the absence of any contaminants such asdtdn aids (e.g. lubricants) or undue microbidatady
contaminants. After cleaning, valves shall be keptlean, closed containers and precautions takernm
introduce contamination during subsequent handkng, taking samples. Containers shall be providetthe

filling line in a clean condition or cleaned ondimmediately before filling.

8.7 For suspensions, the bulk shall be kept stirredicoously. Precautions shall be taken to ensuréormity of

suspensions at the point of fill throughout thénfg process.
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8.8

8.9

In-process controls shall include periodical chagkof weight of bulk formulation filled in the caihers. In a
two-shot-filling process (liquid filling followed Y gaseous filling), it shall be ensured that 10&cBéck on

weight is carried out.

Controls after filling shall ensure the absencaindue leakage. Any leakage test shall be perfoimadway

which avoids microbial contamination or residualishare.

8.10 Filled containers shall be quarantined for a silgtgieriod established by the manufacturer to ddéeadting

containers prior to testing, labelling and packing.

9. Documentation

9.1

In addition to the routine good manufacturing piget documentation, manufacturing records shalkvstine

following additional information:-

(1) Temperature and humidity in the manufacturing area.
(2) Periodic filled weights of the formulation.

(3) Records of rejections during on line check weighing
(4) Records of rejection during spray testing.

PART Xl

Specific Requirements for Manufacture of Active Phamaceutical Ingredients

Note: Good Manufacturing Practices for pharmaceuticaldpcts: main principles as given in Part | of tBishedule

shall be complied for the manufacture of Active Phaceutical Ingredients. In addition to these regpients,
the following specific requirements shall also bldiwed, namely:-

1. Introduction

11

1.2

General

This document is intended to provide guidance miggrgood manufacturing practices (GMP) for the
manufacturing of active pharmaceutical ingredi€At8ls) under an appropriate system for managinditgua
It is also intended to help ensure that APIs mieetréquirements for quality and purity that theypout or are

represented to possess.

In this guide “manufacturing” is de ned to includsl operations of receipt of materials, production,
packaging, repackaging, labelling, relabelling, lgyaontrol, release, storage and distributiomA&fls and the

related controls.
Scope

1.2.1 This guide applies to the manufacture of APIs fee in nished pharmaceutical products (FPPs). It
applies to the manufacture of sterile APIs onlytapthe point immediately prior to the APIs being
rendered sterile. The sterilization and asepticcgseing of sterile APIs are not covered by this

guidance, but shall be performed in accordance @NP guidelines for sterile products.

1.2.2 This guide covers APIs that are manufactured bymitel synthesis, extraction, cell culture or

fermentation, by recovery from natural sourceyyany combination of these processes.
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1.2.3 Speci c guidance for APIs manufactured by cell audt or fermentation is described in section 17.

124

1.25

1.2.6

1.2.7

1.2.8

1.2.9

This guide excludes all vaccines, whole cells, wholood and plasma, blood and plasma derivatives
(plasma fractionation), and gene therapy APls. Hareit does include APIs that are produced using
blood or plasma as raw materials. Note that cdlssates (mammalian, plant, insect or microbialscel
tissue or animal sources including transgenic alsyrand early process steps may be subject to GMP
but are not covered by this guide. In addition,dh&le does not apply to medical gases, bulk-paskag

FPPs, and manufacturing and control aspects sp&xiradiopharmaceuticals.

Section 18 contains guidance that only applieshéomhanufacture of APIs used in the production of

FPPs speci cally for clinical trials (investigatiahmedicinal products).

An “API starting material” is a raw material, inteediate, or an API that is used in the productibaro
API and that is incorporated as a signi cant stanat fragment into the structure of the API. An API
starting material can be an article of commeromaterial purchased from one or more suppliers under

contract or commercial agreement, or produced us@o

API starting materials normally have de ned chenhipeoperties and structure. The company shall
designate and document the rationale for the mdimthich production of the API begins. For syntbeti
processes, this is known as the point at which “stfting materials” are entered into the procEss.
other processes (e.g. fermentation, extractionusigation), this rationale shall be established an

case-by-case basis.

Table 1 gives guidance on the point at which thé #tRBrting material is normally introduced into the
process. From this point on, appropriate GMP asndé in this guide shall be applied to these
intermediate and/or API manufacturing steps. Thisil include the validation of critical processpse
determined to impact the quality of the APIl. Howe\ie shall be noted that the fact that a company

chooses to validate a process step does not neibedsane that step as critical.

The guidance in this document would normally beliggpo the steps shown in grey in Table below. It
does not imply that all steps shown shall be cotepleThe stringency of GMP in APl manufacturing
shall increase as the process proceeds from eddlysteps to nal steps, puri cation and packaging.
Physical processing of APIs, such as granulatioatiag or physical manipulation of particle sizeg(e

milling and micronizing), shall be conducted atstef@ the standards of this guide.

Table

Application of this guide to APl manufacturing

Type of Application of this guide to steps (shown in greylised in this type of manufacturing
manufacturing
. Production of the Introductlon_ of the . . Physical
Chemical . AP starting Production of Isolation and ;
manufacturin APl starting ial i intermediate(s) uri cation processing,
9 material material into P and packaging
process
API derived Collection of Cutting, mixing, Introductlon.of Isolation and Physical
from animal organ, uid, or and/ or initial the API_ stgrtlng uri cation processing,
sources tissue processing material into P and packaging
process
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API extracted . : _ Introduction of . Physical
Collection of Cutting and initial | the API starting Isolation and ;
from plant lants extraction(s) ial i uri cation processing,
sources P material into P and packaging
process
Herbal extracts Collection of Cutting and initial Further Phy5|c_al
used as API I i i processing,
plants extraction extraction ;
and packaging
API consistin Collection of -
: 9 Cutting/ Physical
of comminuted plants and/ or processing
or powdered cultivation and comminuting and packaging
herbs harvesting
Biotechnology: Establishment of Maintenance of Cell culture Isolation and Physical
fermentation/ master celllbank working cell bank and/or url cation processing,
cell culture and working 9 fermentation P and packaging
cell bank
CIaSSIC?I Establishment of | Maintenance of Introductlc?n of Isolation and Phy5|c_al
fermentation to the cells into S processing,
cell bank the cell bank ) puri cation ;
produce an API fermentation and packaging

®This table has been taken from the ICH Harmoniseplaftite Guideline:
Q7. Current Step 4 version, dated 10 November 2000.

Active Pharmaceutical Ingredie

1.2.10This GMP guide does not apply to steps prior toitt@duction of the de ned “API starting material”

2. Quality management

2.1 Principles

2.1.1 Quality shall be the responsibility of all persamgolved in manufacturing.

2.1.2

Each manufacturer shall establish, document andeimgnt an effective system for managing quality

that involves the active participation of managet@er appropriate manufacturing personnel.

2.1.3

and resources, as well as activities necessarygare con dence that the API will meet its intended

The system for managing quality shall encompassotganizational structure, procedures, processes

speci cations for quality and purity. All qualityetated activities shall be de ned and documented.

2.14

(QA) and quality control (QC) responsibilities. Shian be in the form of separate QA and QC units or

There shall be a quality unit (s) that is indeperidd production and that ful Is both quality asance

a single individual or group, depending upon the sind structure of the organization.

2.15

2.1.6

The persons authorized to release intermediate@Riglshall be speci ed.

All quality related activities shall be recordedfa¢ time they are performed.

2.1.7

2.1.8

Any deviation from established procedures shalbeumented and explained. Critical deviations shall

be investigated, and the investigation and its ksiens shall be documented.

No materials shall be released or used before dtisfactory completion of evaluation by the quality
unit(s) unless there are appropriate systems icegdia allow for such use (e.g. release under qtiaen
as described in section 10.20 or the use of rawetiads or intermediates pending completion of

evaluation).
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2.1.9 Procedures shall exist for notifying responsiblenagement in a timely manner of regulatory

inspections, serious GMP de ciencies, product disfeand related actions (e.g. quality related

complaints, recalls and regulatory actions).

2.2 Responsibilities of the quality unit(s)

2.2.1 The quality unit(s) shall be involved in all qugtitelated matters.

2.2.2 The quality unit(s) shall review and approve alpagpriate quality related documents.

2.2.3 The main responsibilities of the independent qualitnit(s) shall not be delegated. These

responsibilities shall be described in writing amall include but not necessarily be limited to:

(i) Releasing or rejecting all APIs. Releasing or riéfecintermediates for use outside the control of
the manufacturing company.

(i) Establishing a system to release or reject raw niadge intermediates, packaging and labelling
materials.

(i) Reviewing completed batch production and laboratgtrol records of critical process steps
before release of the API for distribution.

(iv) Making sure that critical deviations are investaghtind resolved.

(v) Approving all speci cations and master productiostructions.

(vi) Approving all procedures impacting the quality mtfermediates or APIs.

(vii) Making sure that internal audits (self-inspectioa® performed.

(viil) Approving intermediate and API contract manufaatsire

(ix) Approving changes that potentially impact qualifyratermediates or APlIs.

(x) Reviewing and approving validation protocols angoms.

(xi) Making sure that quality related complaint are stigated and resolved.

(xii) Making sure that effective systems are uskd maintaining and calibrating critical
equipment.

(xiil) Making sure that materials are appropriately teatadithe results are reported.

(xiv) Making sure that there are stability data to suppetest or expiry dates and storage conditions on
APIs and/or intermediates where appropriate.

(xv) Performing product quality reviews (as de ned ictsen 2.5).

2.3 Responsibility for production activities

The responsibility for production activities shia# described in writing, and shall include but netessarily

be limited to:

(i)

(i)
(iif)
(iv)

v)
(vi)

Preparing, reviewing, approving and distributing thstructions for the production of intermediates
APIs according to written procedures.

Producing APIs and, when appropriate, intermediatesrding to preapproved instructions.

Reviewing all production batch records and ensutfirzg these are completed and signed.

Making sure that all production deviations are régab and evaluated and that critical deviations are
investigated and the conclusions are recorded.

Making sure that production facilities are clead arhen appropriate disinfected.

Making sure that the necessary calibrations arfopeed and records kept.
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(vii) Making sure that the premises and equipment arataiaed and records kept.
(viii) Making sure that validation protocols and reportsraviewed and approved.
(ix) Evaluating proposed changes in product, processgi@pment.

(x) Making sure that new and, when appropriate, modfadlities and equipment are quali ed.
2.4 Internal audits (self-inspection)

2.4.1 In order to verify compliance with the principle§ @MP for APlIs, regular internal audits shall be

performed in accordance with an approved schedule.

2.4.2 Audit ndings and corrective actions shall be doanted and brought to the attention of the
responsible management of the rm. Agreed correctactions shall be completed in a timely and

effective manner.
2.5 Product quality review

2.5.1 Regular quality reviews of APIs shall be conductgth the objective of verifying the consistency of
the process. Such reviews shall normally be comdluend documented annually and shall include at

least a review of:

(i) critical in-process control and critical API tessults;

(i) all batches that failed to meet established spation(s);

(i) all critical deviations or non-conformances and@ted investigations;
(iv) any changes carried out to the processes or acallptiethods;

(v) results of the stability monitoring programme;

(vi) quality-related returns, complaints and recallgt an

(vii) adequacy of corrective actions.

2.5.2 The results of this review shall be evaluated am&ssessment made of whether corrective action or
any revalidation shall be undertaken. Reasonsuoh €orrective action shall be documented. Agreed

corrective actions shall be completed in a timelgt effective manner.
3. Personnel
3.1 Personnel quali cations

3.1.1 There shall be an adequate number of personnel eplidly appropriate education, training and/or

experience to perform and supervise the manufactfurdermediates and APIs.

3.1.2 The responsibilities of all personnel engaged i manufacture of intermediates and APIs shall be

speci ed in writing.

3.1.3 Training shall be regularly conducted by quali eddividuals and shall cover, at a minimum, the
particular operations that the employee performs, @MP as it relates to the employees’ functions.

Records of training shall be maintained. Trainihglsbe periodically assessed.
3.2 Personnel hygiene

3.2.1 Personnel shall practice good sanitation and héaltlits.
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3.2.2

3.2.3

3.24

3.25

Personnel shall wear clean clothing suitable ferrttanufacturing activity with which they are invetls
and this clothing shall be changed when appropriatielitional protective apparel, such as head,,face
hand and arm coverings, shall be worn when necgss$arprotect intermediates and APIs from

contamination.
Personnel shall avoid direct contact with interraée or APIs.

Smoking, eating, drinking, chewing and the storafjdood shall be restricted to certain designated

areas separate from the manufacturing areas.

Personnel with an infectious disease or who hawen d@sions on the exposed surface of the body shall
not engage in activities that could result in coompising the quality of APIs. Any person shown ay an
time (either by medical examination or supervisobservation) to have an apparent illness or open
lesions shall be excluded from activities wherearthealth condition could adversely affect the dfyal

of the APIs, until the condition is corrected oratjed medical personnel determine that the person’

inclusion would not jeopardize the safety or qyatit the APIs.

3.3 Consultants

3.3.1

3.3.2

Consultants advising on the manufacture and comtfdhtermediates or APIs shall have suf cient
education, training, and experience, or any continahereof, to advise on the subject for whicayth

are retained.

Records shall be maintained stating the name, agdogiali cations and type of service provided by

these consultants.

4. Buildings and facilities

4.1 Design and construction

411

41.2

4.1.3

414

415

Buildings and facilities used in the manufactureraérmediates and APIs shall be located, designed,
and constructed to facilitate cleaning, maintenaanue operations as appropriate to the type anck stag
of manufacture. Facilities shall also be designed ntinimize potential contamination. Where
microbiological speci cations have been establisfadthe intermediate or API, facilities shall alse

designed to limit exposure to objectionable micoddigical contaminants as appropriate.

Buildings and facilities shall have adequate sgace¢he orderly placement of equipment and material

to prevent mix-ups and contamination.

Where the equipment itself (e.g. closed or conthiegstems) provides adequate protection of the

material, such equipment can be located outdoors.

The ow of materials and personnel through the dinid) or facilities shall be designed to prevent mix

ups or contamination.
There shall be de ned areas or other control systiamthe following activities:

(i) receipt, identi cation, sampling, and quarantine imcoming materials, pending release or
rejection;
(i) quarantine before release or rejection of interatedi and APIs;

(iif) sampling of intermediates and APlIs;
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(iv) holding rejected materials before further di&pon (e.g. return, reprocessing or destruction)
(v) storage of released materials;

(vi) production operations;

(vii) packaging and labelling operations; and

(viii) laboratory operations.

4.1.6 Adequate, clean washing and toilet facilities slhallprovided for personnel. These washing facdlitie
shall be equipped with hot and cold water as apjatgy soap or detergent, air driers or single use
towels. The washing and toilet facilities shalldsparate from, but easily accessible to, manufactur

areas. Adequate facilities for showering and/omgirag clothes shall be provided, when appropriate.

4.1.7 Laboratory areas and operations shall normally Iparséed from production areas. Some laboratory
areas, in particular those used for in-processrotmtcan be located in production areas, provithed
operations of the production process do not adiersdfect the accuracy of the laboratory
measurements, and the laboratory and its operationsot adversely affect the production process or
intermediate or API.

4.2 Utilities

4.2.1 All utilities that could impact on product qualiye.g. steam, gases, compressed air, and heating,
ventilation and air conditioning) shall be quali @hd appropriately monitored and action shall lkera

when limits are exceeded. Drawings for these ytditstems shall be available.

4.2.2 Adequate ventilation, air ltration and exhaust t®ms shall be provided, where appropriate. These
systems shall be designed and constructed to nzainsks of contamination and cross-contamination
and shall include equipment for control of air gug®, microorganisms (if appropriate), dust, hutyjdi
and temperature, as appropriate to the stage ofifaetare. Particular attention shall be given teaar

where APIs are exposed to the environment.

4.2.3 If air is recirculated to production areas, appiatgr measures shall be taken to control risks of

contamination and cross-contamination.

4.2.4 Permanently installed pipework shall be appropiyatelentied. This can be accomplished by
identifying individual lines, documentation, comgutontrol systems, or alternative means. Pipework
shall be located to avoid risks of contaminatiothef intermediate or API.

4.2.5 Drains shall be of adequate size and shall be gealvivith an air break or a suitable device to pneve

back-siphonage, when appropriate.
4.3 Water
4.3.1 Water used in the manufacture of APIs shall be desinated to be suitable for its intended use.

4.3.2 Unless otherwise justi ed, process water shall,aaminimum, meet WHO guidelines for drinking

(potable) water quality.

4.3.3 If drinking (potable) water is insuf cient to assurAPI quality, and tighter chemical and/or

microbiological water quality speci cations are leal for, appropriate speci cations for physical and
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4.4

4.5

4.6

4.7

chemical attributes, total microbial counts, ohjmable organisms and/or endotoxins shall be

established.

4.3.4 Where water used in the process is treated by theufacturer to achieve a de ned quality, the

treatment process shall be validated and monitertdappropriate action limits.

4.3.5 Where the manufacturer of a non-sterile API eithegnds or claims that it is suitable for use irttier
processing to produce a sterile FPP, water usetieinnal isolation and puri cation steps shall be

monitored and controlled for total microbial coyrdbjectionable organisms and endotoxins.
Containment

4.4.1 Dedicated production areas, which can include ifagd] air handling equipment and/or process
equipment, shall be employed in the production ighly sensitizing materials, such as penicillins or

cytotoxic drugs or sex hormones or anabolic or agenic steroids.

4.4.2 Appropriate measures shall be established and mwgleed to prevent cross-contamination, e.g. from

personnel or materials, moving from one dedicated o another.

4.4.3 Any production activities (including weighing, niilg or packaging) of highly toxic non-
pharmaceutical materials shall not be conductedgustie buildings and/or equipment being used for
the production of APIs. Handling and storage ofthkighly toxic non-pharmaceutical materials shall

be separate from APIs.
Lighting

4.5.1 Adequate lighting shall be provided in all areas fégilitate cleaning, maintenance and proper

operations.
Sewage and refuse

4.6.1 Sewage, refuse and other waste (e.g. solids, kguid gaseous by- products from manufacturing) in
and from buildings and the immediate surroundingaashall be disposed of in a safe, timely and

sanitary manner. Containers and/or pipes for wastierial shall be clearly identi ed.
Sanitation and maintenance

4.7.1 Buildings used in the manufacture of intermediated APIs shall be properly maintained and repaired

and kept in a clean condition.

4.7.2 Written procedures shall be established assignagpansibility for sanitation and describing the

cleaning schedules, methods, equipment and matéoidle used in cleaning buildings and facilities.

4.7.3 When necessary, written procedures shall also habledted for the use of suitable rodenticides,
insecticides, fungicides, fumigating agents andamileg and sanitizing agents to prevent the

contamination of equipment, raw materials, packgginlabelling materials, intermediates and APIs.
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5. Process equipment

5.1 Design and construction

5.2

51.1

51.2

5.1.3
51.4

5.1.5

51.6

5.1.7

Equipment used in the manufacture of intermediated APIs shall be of appropriate design and
adequate size, and suitably located for its intdnakee, cleaning, sanitization (where appropriate) a
maintenance.

Equipment shall be constructed so that surfacdsctivdtact raw materials, intermediates or APIs db n
alter the quality of the intermediates and APlsdrel/the of cial or other established speci cations.

Production equipment shall only be used withirgitali ed operating range.

Major equipment (e.g. reactors, storage containans) permanently installed processing lines used
during the production of an intermediate or APlIsha appropriately identi ed.

Any substances associated with the operation ofpewgnt, such as lubricants, heating uids or
coolants, shall not contact intermediates or ABIas to alter their quality beyond the of cial ather
established speci cations. Any deviations from tlsisall be evaluated to ensure that there are no
detrimental effects upon the tness for purpose tbé material. Wherever possible, food-grade
lubricants and oils shall be used.

Closed or contained equipment shall be used wherepmropriate. Where open equipment is used, or
equipment is opened, appropriate precautions bbatken to minimize the risk of contamination.

A set of current drawings shall be maintained faquipment and critical installations (e.g.
instrumentation and utility systems).

Equipment maintenance and cleaning

521

5.2.2

523

Schedules and procedures (including assignmemtspionsibility)shall be established for the prewenti
maintenance of equipment.

Written procedures shall be established for clegoihequipment and its subsequent release forruse i

the manufacture of intermediates and APIs. Cleamracedures shall contain suf cient details to

enable operators to clean each type of equipmerd meproducible and effective manner. These

procedures shall include:

(i) assignment of responsibility for cleaning of equégnt

(i) cleaning schedules, including, where appropriatéfizang schedules;

(iii) a complete description of the methods and mateiiadtuding dilution of cleaning agents used to
clean equipment;

(iv) when appropriate, instructions for disassemblind esassembling each article of equipment to
ensure proper cleaning;

(v) instructions for the removal or oblitéoat of previous batch identi cation;

(vi) instructions for the protection of clean equipmigot contamination prior to use;

(vii) inspection of equipment for cleanliness immaégly before use, if practical; and

(viii) establishing the maximum time that may elapse betwthe completion of processing and

equipment cleaning, when appropriate.
Equipment and utensils shall be cleaned, storedwinelre appropriate, sanitized or sterilized tospre

contamination or carryover of a material that woalliger the quality of the intermediate or API begion

the of cial or other established speci cations.
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5.3

5.4

5.2.4 Where equipment is assigned to continuous produciaccampaign production of successive batches of

525

the same intermediate or API, this equipment dimltleaned at appropriate intervals to preventbuil

up and carry-over of contaminants (e.g. degradantdbjectionable levels of microorganisms).

Non-dedicated equipment shall be cleaned betweeduption of different materials to prevent cross-

contamination.

5.2.6 Acceptance criteria for residues and the choicelefning procedures and cleaning agents shall be

de ned and justi ed.

5.2.7 Equipment shall be identi ed as to its contents @aaleanliness status by appropriate means.
Calibration
5.3.1 Control, weighing, measuring, monitoring and tesipment that is critical for assuring the quality

5.3.2

5.3.3

534

5.3.5

5.3.6

intermediates or APIs shall be calibrated accordiingritten procedures and an established schedule.
Equipment calibrations shall be performed usingddads traceable to certi ed standards, if thegstex
Records of these calibrations shall be maintained.

The current calibration status of critical equipingtmall be known and veri able.

Instruments that do not meet calibration critehiallsnot be used.

Deviations from approved standards of calibration asitical instruments shall be investigated to
determine if these could have had an impact on dhality of the intermediate(s) or API(S)

manufactured using this equipment since the lastessful calibration.

Computerized systems

541

54.2

54.3

544

545

5.4.6

54.7

GMP-related computerized systems shall be validatbe depth and scope of validation depends on

the diversity, complexity and criticality of theroputerized application.

Appropriate installation quali cation and operatalrguali cation shall demonstrate the suitabilityy o

computer hardware and software to perform assitgsds.

Commercially available software that has been qraldoes not require the same level of testing. If
an existing system was not validated at the timénsfallation, a retrospective validation could be

conducted if appropriate documentation is available

Computerized systems shall have suf cient contitolsprevent unauthorized access or changes to
data. There shall be controls to prevent omissiomgata (e.g the system being turned off and data n
captured). There shall be a record of any datagdamade, the previous entry, the person who made

the change and when the change was made.
Written procedures shall be available for the openaand maintenance of computerized systems.

Where critical data are being entered manuallyetisball be an additional check on the accuracy of

the data entered. This can be done by a secondtoper by the system itself.

Incidents related to computerized systems thatdcaffect the quality of intermediates or APIs oe th

reliability of records or test results shall beaeted and investigated.
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5.4.8

54.9

Changes to the computerized system shall be maderdicg to a change procedure and shall be
formally authorized, documented and tested. Recatfuml be kept of all changes, including
modi cations and enhancements made to the hardvgafeyare and any other critical component of

the system. These records shall demonstrate thatydtem is maintained in a validated state.

A back-up system shall be provided so that theracispermanent loss of records due to system
breakdown or failure. Means of ensuring data ptaiacshall be established for all computerized

systems.

5.4.10 Data may be recorded by a second means in additittre computer system.

6. Documentation and records

6.1 Documentation system and speci cations

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

All documents related to the manufacture of intadiates or APIs shall be prepared, reviewed,
approved and distributed according to written pdaces. Such documents can be in paper or electronic
form.

The issuance, revision, superseding and withdragfalall documents shall be controlled with

maintenance of revision histories.

A procedure shall be established for retainingaglpropriate documents (e.g. development history
reports, scale-up reports, technical transfer rspoprocess validation reports, training records,
production records, control records and distriliutiecords). The retention periods for these doctsnen

shall be speci ed.

All production, control and distribution recordsafitbe retained for at least one year after thargxp
date of the batch. For APIs with retest dates, ndscghall be retained for at least three years #fte

batch is completely distributed.

Entries in records shall be made indelibly in sggmevided for such entries, directly after perforgn
the activities, and shall identify the person magkihe entry. Corrections to entries shall be dated

signed ensuring that the original entry remainsiabée.

During the retention period, originals or copieg@dords shall be readily available at the esthbyiEnt
where the activities described in these recordsimed. Records that can be promptly retrieved from

another location by electronic or other means aceptable.

Speci cations, instructions, procedures and recaas be retained either as originals or as trugéesop
such as photocopies, micro Im, micro che, or othaccurate reproductions of the original records.
Where reduction techniques such as micro Iming &ceonic records are used, suitable retrieval

equipment and a means to produce a hard copylshadladily available.

Speci cations shall be established and documenteddw materials, intermediates where necessary,
APIs and labelling and packaging materials. In &0dj speci cations may be appropriate for certain
other materials, such as process aids, gasketsthar onaterials used during the production of
intermediates or APIs that could critically impawmt quality. Acceptance criteria shall be establishe

and documented for in-process controls.
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6.1.9 If electronic signatures are used on documentsdhejl be authenticated and secure.

6.2 Equipment cleaning and use record

6.2.1 Records of major equipment use, cleaning, sanib@and/or sterilization and maintenance shall show

the date, time (if appropriate), product and batgmber of each batch processed in the equipmeat, an

the person who performed the cleaning and maintanan

6.2.2 If equipment is dedicated to manufacturing onerinedliate or API, then individual equipment records

are not necessary if batches of the intermediatARirfollow in traceable sequence. In cases where

dedicated equipment is employed, the records afhéfg, maintenance and use can be part of the batch

record or maintained separately.

6.3 Records of raw materials, intermediates, API labelhg and packaging materials

6.3.1 Records of raw materials, intermediates, API labglland packaging materials shall be maintained

including:

(i)

(i)
(i)
(iv)

(v)

the name of the manufacturer, identity and quantityeach shipment of each batch of raw
materials, intermediates or labelling and packagirajerials for APIs; the name of the supplier;
the supplier’s control number(s), if known, or atigenti cation number; the number allocated on
receipt; and the date of receipt;

the results of any test or examination performeditae conclusions derived from this;

records tracing the use of materials;

documentation of the examination and review of A&tbelling and packaging material for

conformity with established speci cations; and

the nal decision regarding rejected raw materiatéermediates or API labelling and packaging

materials.

6.3.2 Master (approved) labels shall be maintained fongarison to issued labels.

6.4 Master production instructions (master production and control records)

6.4.1 To ensure uniformity from batch to batch, mast@dpiction instructions for each intermediate and API

shall be prepared, dated and signed by one persrindependently checked, dated and signed by a

person in the quality unit(s).

6.4.2 Master production instructions shall include:

(i)

(ii)

(i)

(iv)
v)

the name of the intermediate or APl being manufactiand an identifying document reference
code, if applicable;

a complete list of raw materials and intermediadesignated by names or codes suf ciently
speci ¢ to identify any special quality charactéigs;

an accurate statement of the quantity or ratio amtheraw material or intermediate to be used,
including the unit of measure. Where the quanstydt xed, the calculation for each batch size
or rate of production shall be included. Variatidgasquantities shall be included where they are
justi ed;

the production location and major production eqiéptrto be used,;

detailed production instructions, including the:
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a. sequences to be followed,
ranges of process parameters to be used,
c. sampling instructions and in-process controls witieir acceptance criteria, where
appropriate,
d. time limits for completion of individual processirgieps and/or the total process, where
appropriate, and
e. expected yield ranges at appropriate phases oépsatgy or time;
(vi) where appropriate, special notations and precasitiorbe followed, or cross-references to these;
and
(vii) the instructions for storage of the intermediaté&Bl to assure its suitability for use, includitige
labelling and packaging materials and special g®raonditions with time limits, where

appropriate.

6.5 Batch production records (batch production and contol records)

6.5.1

6.5.2

6.5.3

Batch production records shall be prepared for eatglrmediate and APl and shall include complete
information relating to the production and contobleach batch. The batch production record shall be
checked before issuance to assure that it is tireatoversion and is a legible accurate reprodnotib

the appropriate master production instruction. Hé tbatch production record is produced from a
separate part of the master document, that docusfalit include a reference to the current master

production instruction being used.

These records shall be numbered with a unique katédhenti cation number, dated and signed when
issued. In continuous production, the product cadgether with the date and time, can serve as the

unique identi er until the nal number is allocated

Documentation of completion of each signi cant stephe batch production records (batch production

and control records) shall include:

(i) dates and, when appropriate, times;

(i) identity of major equipment (e.g., reactors, driemgl mills) used,;

(iii) specic identi cation of each batch, including wéits, measures, and batch numbers of raw
materials, intermediates, or any reprocessed ratarsed during manufacturing;

(iv) actual results recorded for critical process patarsg

(v) any sampling performed,;

(vi) signatures of the persons performing andctliresupervising or checking each critical step i
the operation;

(vii) in-process and laboratory test results;

(vii) actual yield at appropriate phases or times;

(ix) description of packaging and label for intermedmté\PlI;

(x) representative label of API or intermediatemade commercially available;

(xi) any deviation noted, its evaluation, istigation conducted (if appropriate) or refeen
to that investigation if stored separately; and

(xii) results of release testing.



LHKKK[K.M 3 © HKkjr dk jkti=k % vIk/Kj.k 203

6.5.4 Written procedures shall be established and foltb¥ee investigating critical deviations or the faié
of a batch of intermediate or API to meet speciioas. The investigation shall extend to other besch

that may have been associated with the speci aifaibr deviation.
6.6 Laboratory control records

6.6.1 Laboratory control records shall include complettadderived from all tests conducted to ensure
compliance with established specications and stadd, including examinations and assays, as

follows:

(i) a description of samples received for testing,udtlg the name of the material or its source,
batch number or other distinctive code, the dagestimple was taken and, where appropriate, the
guantity and date the sample was received fomigsti

(i) a statement of or reference to each test methat} use

(i) a statement of the weight or measure of sample fasazhch test as described by the method;

(iv) data on or cross reference to the preparation asting of reference standards, reagents and
standard solutions;

(v) a complete record of all raw data generated dueiach test, in addition to graphs, charts and
spectra from laboratory instrumentation, propediriti ed to show the speci ¢ material and batch
tested,;

(vi) a record of all calculations performed in wection with the test, including, for example,
units of measure, conversion factors and equivgléators;

(vii) a statement of the test results and how they campih established acceptance criteria;

(viii) the signature of the person who performed eachatesthe date(s) the tests were performed; and

(ix) the date and signature of a second person showatdhe original records have been reviewed for

accuracy, completeness and compliance with eskeolistandards.
6.6.2 Complete records shall also be maintained for:

(i) any modi cations to an established analytical metho
(i) periodic calibration of laboratory instruments, apus, gauges and recording devices;
(iii) all stability testing performed on APIs; and

(iv) out of speci cation (OOS) investigations.
6.7 Batch production record review

6.7.1 Written procedures shall be established and foltb¥ee the review and approval of batch production
and laboratory control records, including packagargl labelling, to determine compliance of the

intermediate or API with established speci catidrefore a batch is released or distributed.

6.7.2 Batch production and laboratory control recordsritfcal process steps shall be reviewed and apgorov
by the quality unit(s) before an API batch is rek or distributed. Production and laboratory amntr
records of non-critical process steps can be readely quali ed production personnel or other units

following procedures approved by the quality unit(s)

6.7.3 All deviation, investigation and OOS reports shwlreviewed as part of the batch record reviewreefo

the batch is released.
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6.7.4

The quality unit(s) can delegate to the productimit the responsibility and authority for releade o

intermediates, except for those shipped outsidedinérol of the manufacturing company.

7. Materials management

7.1 General controls

7.2

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

There shall be written procedures describing tloeipt, identi cation, quarantine, storage, handling

sampling, testing and approval or rejection of mate.

Manufacturers of intermediates and/or APIs shalleha system for evaluating the suppliers of critica

materials.

Materials shall be purchased against an agreed spian, from a supplier or suppliers approved by
the quality unit(s).
If the supplier of a critical material is not thenmufacturer of that material, the name and addretat

manufacturer shall be known to the intermediatd@@Pl manufacturer.

Changing the source of supply of critical raw miaiershall be done according to clausel3, Change
control.

Receipt and quarantine

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

Upon receipt and before acceptance, each containgrouping of containers of materials shall be

examined visually for correct labelling (includirgrrelation between the name used by the supplier
and the in-house name, if these are different), adpnto containers, broken seals and evidence of
tampering or contamination. Materials shall be hefdler quarantine until they have been sampled,

examined or tested as appropriate, and then reldasese.

Before incoming materials are mixed with existingcks (e.g. solvents or stocks in silos), theyIdhal
identied as correct, tested, if appropriate, amdeased. Procedures shall be available to prevent

discharging incoming materials wrongly into thestixig stock.

If bulk deliveries are made in non-dedicated task#rere shall be assurance of no cross-contammati

from the tanker. Means of providing this assurasméd include one or more of the following:

(i) certi cate of cleaning;
(i) testing for trace impurities;

(iii) audit of the supplier.

Large storage containers, and their attendant wialsif lling and discharge lines shall be approfela

identi ed.

Each container or grouping of containers (batcléshaterials shall be assigned and identi ed with a
distinctive code, batch or receipt number. This banshall be used in recording the dispositionaaihe

batch. A system shall be in place to identify ttas of each batch.
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7.3 Sampling and testing of incoming production materi¢s

7.4

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

At least one test to verify the identity of eachdbeof material shall be conducted, with the exicepof
the materials described below in section 7.32. ppsiar’s certi cate of analysis can be used in glaxd

performing other tests, provided that the manufacthas a system in place to evaluate suppliers.

Supplier approval shall include an evaluation fhvatvides adequate evidence (e.g. past quality fiylsto

that the manufacturer can consistently provide riwteneeting speci cations. Full analyses shall be
conducted on at least three batches before reduihguse testing. However, as a minimum, a full
analysis shall be performed at appropriate intsnzald compared with the certi cates of analysis.

Reliability of certi cates of analysis shall be aked at regular intervals.

Processing aids, hazardous or highly toxiev renaterials, other special materials or materials
transferred to another unit within the company’stool do not need to be tested if the manufactarer’
certicate of analysis is obtained, showing thatesh raw materials conform to established
speci cations. Visual examination of containershdés and recording of batch numbers shall help in
establishing the identity of these materials. Taeklof on-site testing for these materials shall be

justi ed and documented.

Samples shall be representative of the batch oémahtfrom which they are taken. Sampling methods
shall specify the number of containers to be sad)pléhich part of the container to sample, and the
amount of material to be taken from each contaifke decision on the number of containers to sample
and the sample size shall be based upon a sangdhngthat takes into consideration the criticabfy
the material, variability of the material, past hjtyahistory of the supplier and the quantity negder

analysis.

Sampling shall be conducted at de ned locations lapghrocedures designed to prevent contamination

of the material sampled and contamination of othaterials.

Containers from which samples are withdrawn shallopened carefully and subsequently reclosed.

They shall be marked to indicate that a samplebkas taken.

Storage

7.4.1

7.4.2

7.4.3

7.4.4

7.4.5

Materials shall be handled and stored in such aneraas to prevent degradation, contamination and
cross-contamination.

Materials stored in bre drums, bags or boxes shall stored off the oor and, when appropriate,

suitably spaced to permit cleaning and inspection.

Materials shall be stored under conditions andafqreriod that will have no adverse effect on their

quality and shall normally be controlled so that didest stock is used rst.

Certain materials in suitable containers can beedtamutdoors, provided identifying labels remain

legible and containers are appropriately cleanddrbepening and use.

Rejected materials shall be identi ed and contmblieder a quarantine system designed to preveint the

unauthorized use in manufacturing.
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7.5 Re-evaluation

Materials shall be re-evaluated as appropriatesterdhine their suitability for use (e.g. after preded storage

or exposure to heat or humidity).

8. Production and in-process controls

8.1 Production operations

8.2

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8.1.7

Raw materials for manufacturing of intermediatesl &Pls shall be weighed or measured under
appropriate conditions that do not affect theitatility for use. Weighing and measuring deviceallsh

be of suitable accuracy for the intended use.

If a material is subdivided for later use in prodic operations, the container receiving the materi

shall be suitable and shall be so identi ed that fillowing information is available:

(i) material name and/or item code;
(i) receiving or control number;
(iii) weight or measure of material in the new contaiaad

(iv) re-evaluation or retest date if appropriate.

Critical weighing, measuring or subdividing opevas shall be withessed or subjected to an equitvalen
control. Prior to use, production personnel shatify that the materials are those speci ed in iia¢ch

record for the intended intermediate or API.
Other critical activities shall be witnessed orjsebed to an equivalent control.

Actual yields shall be compared with expected edd designated steps in the production process.
Expected yields with appropriate ranges shall babéished based on previous laboratory, pilot soale
manufacturing data. Deviations in yield associatgith critical process steps shall be investigated t

determine their impact or potential impact on theutting quality of affected batches.
Any deviation shall be documented and explained; étical deviation shall be investigated.

The processing status of major units of popgnt shall be indicated either on the individuaits

of equipment or by appropriate documentation, caempeontrol systems or alternative means.

8.1.8 Materials to be reprocessed or reworked shall Ipecgiately controlled to prevent unauthorized use.
Time limits
8.2.1 If time limits are specied in the master productinstruction (see section 6.4.2), these time &mit

8.2.2

shall be met to ensure the quality of intermediated APIs. Deviations shall be documented and
evaluated. Time limits may be inappropriate wheacpssing to a target value (e.g. pH adjustment,
hydrogenation or drying to a predetermined spediarg because completion of reactions or

processing steps are determined by in- processlsangnd testing.

Intermediates held for further processing shallstired under appropriate conditions to ensure their

suitability for use.
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8.3 In-process sampling and controls

8.4

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

8.3.6

8.3.7

Written procedures shall be established to monit@ progress and control the performance of
processing steps that cause variability in the iuaharacteristics of intermediates and APIs. In-
process controls and their acceptance criterid bhalle ned based on the information gained during

the development stage or historical data.

The acceptance criteria and type and extent ahtesan depend on the nature of the intermediate or
API being manufactured, the reaction or procesg bting conducted and the degree to which the
process introduces variability in the product’s lgya Less stringent in-process controls may be
appropriate in early processing steps, whereasetigiontrols may be appropriate for later processin
steps (e.g. isolation and puri cation steps).

Critical in-process controls (and critical proces®nitoring), including the control points and
methods, shall be stated in writing and approvethkyguality unit(s).

In-process controls can be performed by quali edduction department personnel and the process
adjusted without prior quality unit(s)’ approval tiie adjustments are made within pre-established
limits approved by the quality unit(s). All testacaresults shall be fully documented as part of the
batch record.

Written procedures shall describe the sampling odstHor in- process materials, intermediates and
APIs. Sampling plans and procedures shall be baseienti cally sound sampling practices.
In-process sampling shall be conducted using praesddesigned to prevent contamination of the
sampled material and other intermediates or APtecd&lures shall be established to ensure the
integrity of samples after collection.

OOS investigations are not normally needed forrivepss tests that are performed for the purpose of

monitoring and/or adjusting the process.

Blending batches of intermediates or APIs

8.4.1

8.4.2

8.4.3

8.4.4

For the purpose of this document, blendisg die ned as the process of combining materials
within the same speci cation to produce a homogeiseimtermediate or API. In-process mixing of
fractions from single batches (e.g. collecting saveentrifuge loads from a single crystallization
batch) or combining fractions from several batcfeesfurther processing is considered to be part of

the production process and is not considered todraing.

OOS batches shall not be blended with other batfdrethe purpose of meeting speci cations. Each
batch incorporated into the blend shall have beanufactured using an established process and shall

have been individually tested and found to meet@mate speci cations prior to blending.

Acceptable blending operations include but arelingdted to:

(i) blending of small batches to increase batch size;

(i) blending of tailings (i.e. relatively small quargg of isolated material) from batches of the same
intermediate or API to form a single batch.

Blending processes shall be adequately controlfet documented and the blended batch shall be

tested for conformance to established speci catiwhere appropriate.
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8.5

8.4.5

8.4.6

8.4.7

8.4.8

The batch record of the blending process shallatiaceability back to the individual batches that

make up the blend.

Where physical attributes of the API are criticalg( APIs intended for use in solid oral dosagenfor
or suspensions), blending operations shall be atddito show homogeneity of the combined batch.
Validation shall include testing of critical atttites (e.g. particle size distribution, bulk densibd tap
density) that may be affected by the blending pssce

If the blending could adversely affect stabilityalslity testing of the nal blended batches shad

performed.

The expiry or retest date of the blended batchl &lsabased on the manufacturing date of the oldest

tailings or batch in the blend.

Contamination control

8.5.1

8.5.2

8.5.3

Residual materials can be carried over into sudsegmtches of the same intermediate or API ifeher
is adequate control. Examples include residue aalipeo the wall of a micronizer, residual layer of
damp crystals remaining in a centrifuge bowl aftescharge and incomplete discharge of uids or
crystals from a processing vessel upon transfeh@fmaterial to the next step in the process. Such
carry-over shall not result in the carry- over afgdadants or microbial contamination that may

adversely alter the established impurity pro letioé API.

Production operations shall be conducted in a natfra¢ will prevent contamination of intermediates

or APIs by other materials.

Precautions to avoid contamination shall be takeemAPIs are handled after puri cation.

9. Packaging and identi cation labelling of APIs and ntermediates

9.1 General

9.1.1 There shall be written procedures describing theeip, identi cation, quarantine, sampling,

examination and/or testing and release and handfipackaging and labelling materials.

9.1.2 Packaging and labelling materials shall confornegtablished speci cations. Those that do not comply

with such speci cations shall be rejected to preavémeir use in operations for which they are

unsuitable.

9.1.3 Records shall be maintained for each shipment loélaand packaging materials showing receipt,

examination, or testing and whether they are aecept rejected.

9.2 Packaging materials

9.2.1 Containers shall provide adequate protection agdigizrioration or contamination of the intermeeiat

or API that may occur during transportation ancdbremended storage.

9.2.2 Containers shall be clean and, where indicatedhbyniature of the intermediate or API, sanitized to

ensure that they are suitable for their intendeal Tifiese containers shall not be reactive, additive
absorptive to ensure that they do not alter thdityuaf the intermediate or APl beyond the speci ed

limits.
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9.2.3

If containers are reused, they shall be cleanedcitordance with documented procedures and all

previous labels shall be removed or defaced.

9.3 Label issuance and control

9.4

9.3.1

9.3.2

9.3.3

9.3.4

9.3.5

9.3.6

9.3.7

Access to the label storage areas shall be limitedithorized personnel.

Procedures shall be used to reconcile the quantifigabels issued, used and returned and to eealua
discrepancies found between the number of contiladelled and the number of labels issued. Such

discrepancies shall be investigated and the inyatitin shall be approved by the quality unit(s).

All excess labels bearing batch numbers or othéchbeelated printing shall be destroyed. Returned

labels shall be retained and stored in a mannéptieaents mix-ups and provides proper identi catio
Obsolete and out dated labels shall be destroyed.

Printing devices used to print labels for packagapgrations shall be controlled to ensure that all

imprinting conforms to the print speci ed in thetbla production record.

Printed labels issued for a batch shall be carefedamined for proper identity and conformity to

speci cations in the master production record. Tésults of this examination shall be documented.

A printed label representative of those used dimlhcluded in the batch production record.

Packaging and labelling operations

9.4.1

9.4.2

9.4.3

9.4.4

9.4.5

9.4.6

There shall be documented procedures designed dureerthat the correct packaging materials and

labels are used.

Labelling operations shall be designed to prevent-ups. They shall be physically or spatially

separated from operations involving other interrati or APIs.

Labels used on containers of intermediates or AR indicate the name or identifying code, the
batch number of the product and the storage camditiwhen such information is critical to assure th

quality of the intermediate or API.

If the intermediate or API is intended to be transfd outside the control of the manufacturer’s
material management system, the name and addresse ahanufacturer, quantity of contents and
special transport conditions and any special legalirements shall also be included on the labed. F

intermediates or APIs with an expiry date, thisedshall be indicated on the label and certi cate of
analysis. For intermediates or APIs with a retestedthe retest date shall be indicated on thel labe

and/or certi cate of analysis.

Packaging and labelling facilities shall be inspédcimmediately before use to ensure that all malteri
not needed for the next packaging operation haea bemoved. This examination shall be documented

in the batch production records, the facility lagother documentation system.

Packaged and labelled intermediates or APIs sleaiXamined to ensure that containers and packages
in the batch have the correct label. This examimasihall be part of the packaging operation. Resflt

these examinations shall be recorded in the batmtiystion or control records.
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9.4.7 Intermediate or API containers that are transpooigdide the manufacturer’s control shall be sealed

a manner such that, if the seal is breached orimgisghe recipient will be alerted to the posstlithat

the contents may have been altered.

10. Storage and distribution

10.1 Warehousing procedures

10.1.1

10.1.2

Facilities shall be available for the storage df mahterials under appropriate conditions (e.g.
controlled temperature and humidity when necessaRgcords shall be maintained of these

conditions if they are critical for the maintenamdematerial characteristics.

Unless there is an alternative system to prevest dhintentional or unauthorized use of
quarantined, rejected, returned or recalled masers®parate storage areas shall be assigned for

their temporary storage until the decision as @&rtfuture use has been taken.

10.2 Distribution procedures

10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

APIs and intermediates shall only be released ifridution to third parties after they have been
released by the quality unit(s). APIs and interrateli can be transferred under quarantine to
another unit under the company’s control when atgkd by the quality unit(s) and if appropriate

controls and documentation are in place.

APIs and intermediates shall be transported in anmathat does not adversely affect their

quality.
Special transport or storage conditions for an é&ifhtermediate shall be stated on the label.

The manufacturer shall ensure that the contra@poc (contractor) for transportation of the API

or intermediate knows and follows the appropriea@gport and storage conditions.

A system shall be in place by which the distribntaf each batch of intermediate and/or API can

be readily determined to permit its recall.

11. Laboratory controls

11.1 General controls

11112

11.1.2

11.1.3

The independent quality unit(s) shall have at ispdsal adequate laboratory facilities.

There shall be documented procedures describingolsam testing, approval or rejection of
materials and recording and storage of laboratatg.d_aboratory records shall be maintained in

accordance with section 6.6.

All speci cations, sampling plans and test procedtushall be scienti cally sound and appropriate
to ensure that raw materials, intermediates, ARIsels and packaging materials conform to
established standards of quality and/or purity. cpations and test procedures shall be
consistent with those included in the registratlorg. There can be speci cations in addition to
those in the registration/ ling. Speci cations, sphimg plans and test procedures, including
changes to them, shall be drafted by the appr@priaganizational unit and reviewed and

approved by the quality unit(s).
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11.2

11.1.4

11.15

11.1.6

11.1.7

11.1.8

11.1.9

Appropriate speci cations shall be establishedA®&1s in accordance with accepted standards and
be consistent with the manufacturing process. Tgeziscations shall include a control of the
impurities (e.g. organic impurities, inorganic innpies and residual solvents). If the API has a
speci cation for microbiological purity, approprataction limits for total microbial counts and
objectionable organisms shall be established artdIfrtbe API has a speci cation for endotoxins,

appropriate action limits shall be established ieed.

Laboratory controls shall be followed and documéraethe time of performance. Any departures

from the above-described procedures shall be dogstadexind explained.

Any OOS result obtained shall be investigated aoduthented according to a procedure. This
procedure shall require analysis of the data, asmagsof whether a signi cant problem exists,
allocation of the tasks for corrective actions andclusions. Any resampling and/or retesting after

OOS results shall be performed according to a decded procedure.

Reagents and standard solutions shall be prepackthbelled following written procedures. “Use

by” dates shall be applied as appropriate for ditallyreagents or standard solutions.

Primary reference standards shall be obtained peoppate for the manufacture of APIs. The
source of each primary reference standard shalldocumented. Records shall be maintained
of each primary reference standard’s storagel aise in accordance with the supplier's
recommendations. Primary reference standards autditom an officially recognized source
are normally used without testing if stored undenditions consistent with the supplier's

recommendations.

Where a primary reference standard is not availfibl® an of cially recognized source, an “in-
house primary standard” shall be established. Appate testing shall be performed to establish
fully the identity and purity of the primary referee standard. Appropriate documentation of this

testing shall be maintained.

11.1.10 Secondary reference standards shall be appropriptepared, identi ed, tested, approved and

stored. The suitability of each batch of secondafgrence standard shall be determined prior to
rst use by comparing against a primary referentamadard. Each batch of secondary reference

standard shall be periodically requali ed in accamde with a written protocol.

Testing of intermediates and APIs

11.21

11.2.2

For each batch of intermediate and API, approprlateoratory tests shall be conducted to

determine conformance to speci cations.

An impurity pro le describing the identi ed and uénti ed impurities present in a typical batch
produced by a speci ¢ controlled production procslall normally be established for each API.
The impurity pro le shall include the identity orome qualitative analytical designation (e.qg.
retention time), the range of each impurity obsdraad classi cation of each identi ed impurity

(e.g. inorganic, organic or solvent). The impuripyo le is normally dependent upon the

production process and origin of the API. Impupty les are normally not necessary for APIs of
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herbal or animal tissue origin. Biotechnology cdesations are covered in ICH Guideline Q6B
.

11.2.3 The impurity pro le shall be compared at appropeiaitervals with the impurity prole in the
regulatory submission or compared with histdritata in order to detect changes to the API
resulting from modi cations to raw materials, equipnt operating parameters or the production

process.

11.2.4 Appropriate microbiological tests shall be conddab@ each batch of intermediate and API where

microbial quality is speci ed.
11.3 Validation of analytical procedures
See section 12 of this part.
11.4 Certi cates of analysis
11.4.1 Authentic certi cates of analysis shall be issueddach batch of intermediate or API on request.

11.4.2 Information on the name of the intermediate or ARtluding where appropriate its grade, the
batch number and the date of release, shall beidgadvon the certicate of analysis. For
intermediates or APIs with an expiry date, the gxplate shall be provided on the label and
certi cate of analysis. For intermediates or APldthva retest date, the retest date shall be

indicated on the label and/or certi cate of anadysi

11.4.3 The certicate shall list each test performed incawance with compendial or customer
requirements, including the acceptance limits dnedrtumerical results obtained (if test results are

numerical).

11.4.4 Certi cates shall be dated and signed by authorigedsonnel from the quality unit(s) and shall
show the name, address and telephone number dfrigieal manufacturer. Where the analysis
has been carried out by a repacker or reprocefsocerti cate of analysis shall show the name,
address and telephone number of the repacker coaegsor and a reference to the name of the

original manufacturer.

11.4.5 If new certi cates are issued by or on behalf gaekers or reprocessors, agents or brokers, these
certi cates shall show the name, address and telepmumber of the laboratory that performed
the analysis. They shall also contain a referermethe name and address of the original

manufacturer and to the original batch certi catesopy of which shall be attached.
11.5 Stability monitoring of APIs

11.5.1 A documented, on-going testing programme shall hsighed to monitor the stability
characteristics of APIs and the results shall lexlis con rm appropriate storage conditions and

retest or expiry dates.
11.5.2 The test procedures used in stability testing dhelNalidated and be stability-indicating.

11.5.3 Stability samples shall be stored in containers $iraulate the market container. For example, if

the API is marketed in bags within bre drums, sl samples can be packaged in bags of the
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11.6

11.7

same material and in smaller drums of similar @ntital material composition to the drums in
which the API is marketed.

11.5.4 Normally the rst three commercial production bagéshshall be placed on the stability monitoring
programme to con rm the retest or expiry date. Heare where data from previous studies show
that the API is expected to remain stable for astidwo years, fewer than three batches can be

used.

11.5.5 Thereafter at least one batch per year of API nmaotufed (unless none is produced that year)
shall be added to the stability monitoring prograenamd tested at least annually to con rm the

stability.

11.5.6 For APIs with short shelf-lives, testing shall bend more frequently. For example, for those
biotechnological/biological and other APIs with BHaves of one year or less, stability samples
shall be obtained and shall be tested monthly ier tst three months, and at three-monthly
intervals after that. When data exist that con tmattthe stability of the API is not compromised,

elimination of speci c test intervals (e.g. nine-nth testing) can be considered.
Expiry and retest dating

11.6.1 When an intermediate is intended to be transfemet$ide the control of the manufacturer's
material management system and an expiry or retagt is assigned, supporting stability

information shall be available (e.g. published datd test results).

11.6.2 An API expiry or retest date shall be based onwatuation of data derived from stability studies.

Common practice is to use a retest date, not ainagiqn date.
11.6.3 Preliminary API expiry or retest dates can be basegdilot-scale batches if:

(i) the pilot batches employ a method of manufactum @rprocedure that simulates the nal
process to be used on a commercial manufacturislg;send

(i) the quality of the API represents the materialéatade on a commercial scale.
11.6.4 A representative sample shall be taken for the gemwf performing a retest.
Reserve/retention samples

11.7.1 The packaging and holding of reserve samples ish®mpurpose of potential future evaluation of

the quality of batches of API and not for futurelslity testing.

11.7.2 Appropriately identi ed reserve samples of eachchawf API shall be retained for one year after
the expiry date assigned by the manufacturer tdo#tieh, or for three years after distribution of
the batch, whichever is the longer. For APIs withest dates, similar reserve samples shall be

retained for three years after the batch has bempletely distributed by the manufacturer.

11.7.3 The reserve sample shall be stored in the sameagamk system in which the API is stored or in
one that is equivalent to or more protective thhe marketed packaging system. Suf cient
quantities shall be retained to conduct at least fid compendial analyses or, when there is no

pharmacopoeial monograph, two full speci cation lgsas.
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12. Validation
12.1 Validation policy

12.1.1 The company’s overall policy, intentions and appfoo validation, including the validation of
production processes, cleaning procedures, analytiethods, in-process control test procedures,
computerized systems and personnel responsibléefsign, review, approval and documentation

of each validation phase, shall be documented.

12.1.2 The critical parameters and attributes shall noiyrtzé identi ed during the development stage or
from historical data and the ranges necessaryhforéproducible operation shall be de ned. This

shall include:

(i) dening the API in terms of its critical producttabutes;
(i) identifying process parameters that could caffdne critical quality attributes of the API;
(i) determining the range for each critical processupater expected to be used during routine

manufacturing and process control.

12.1.3 Validation shall extend to those operations deteeniito be critical to the quality and purity of the
API.

12.2 Validation documentation

12.2.1 A written validation protocol shall be establish#tat speci es how validation of a particular
process will be conducted. The protocol shall héenged and approved by the quality unit(s) and

other designated units.

12.2.2 The validation protocol shall specify critical pess steps and acceptance criteria as well as the
type of validation to be conducted (e.g. retrospectprospective or concurrent) and the number

of process runs.

12.2.3 A validation report that cross-references the \aia@h protocol shall be prepared, summarizing
the results obtained, commenting on any deviatiobhserved and drawing the appropriate

conclusions, including recommending changes toecbide ciencies.
12.2.4 Any variations from the validation protocol shadl Hocumented with appropriate justi cation.
12.3 Quali cation

12.3.1 Before starting process validation activities, aprate quali cation of critical equipment and
ancillary systems shall be completed. Quali catianusually carried out by conducting the

following activities, individually or combined:

(i) Design Quali cation (DQ): documented veri cationahthe proposed design of the facilities,
equipment, or systems is suitable for the interulegpose;

(ii) Installation Quali cation (1Q): documented veri can that the equipment or systems, as
installed or modi ed, comply with the approved dgsithe manufacturer's recommendations

and/or user requirements;
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(iif) Operational Quali cation (0Q): documented erication that the equipment or
systems, as installed or modi ed, perform as inwmhdhroughout the anticipated operating
ranges;

(iv) Performance Quali cation (PQ): documented veriicat that the equipment and ancillary
systems, as connected together, can perform efédgtiand reproducibly based on the

approved process method and speci cations.

12.4 Approaches to process validation

1241

12.4.2

12.4.3

12.4.4

12.45

12.4.6

Process Validation (PV) is the documented evidehaethe process, operated within established
parameters, can perform effectively and reprodydblproduce an intermediate or APl meeting

its predetermined speci cations and quality atttésu

There are three approaches to validation. Prosmestilidation is the preferred approach, but
there are exceptions where the other approachedearsed. These three approaches and their

applicability are outlined below.

Prospective validation shall normally be perfornfed all API processes as de ned in section
12.1.3. Prospective validation performed on an Addcess shall be completed before the

commercial distribution of the FPP manufacturedrfribat API.

Concurrent validation can be conducted when data freplicate production runs are unavailable

because only a limited number of API batches hasenbproduced, APl batches are produced
infrequently, or API batches are produced by adeaéd process that has been modi ed. Prior to
the completion of concurrent validation, batches loa released and used in FPPs for commercial

distribution based on thorough monitoring and tegtif the API batches.

An exception can be made for retrospective valithafor well- established processes that have
been used without signi cant changes to API quatitie to changes in raw materials, equipment,

systems, facilities or the production process. Thigation approach may be used where:
(1) Critical quality attributes and critical processamaeters have been identi ed.
(2) Appropriate in-process acceptance criteria androtsnhave been established.

(3) There have not been signi cant process or prodaittifes attributable to causes other than

operator error or equipment failures unrelatedgioigment suitability.
(4) Impurity pro les have been established for the gris API.

Batches selected for retrospective validation dbalfepresentative of all batches made during the
review period, including any batches that failedrteet speci cations, and shall be suf cient in
number to demonstrate process consistency. Retaastples can be tested to obtain data to

retrospectively validate the process.

12.5 Process validation programme

125.1

The number of process runs for validation shallesiebon the complexity of the process or the
magnitude of the process change being considedréspective and concurrent validation, three

consecutive successful production batches shalideel as a guide, but there may be situations
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12.6

12.7

where additional process runs are warranted togooownsistency of the process (e.g. complex API
processes or API processes with prolonged completimes). Generally, for retrospective
validation, data from 10 to30 consecutive batchmedl e examined to assess process consistency,

but fewer batches can be examined if justi ed.

12.5.2 Critical process parameters shall be controlled amshitored during process validation studies.
Process parameters unrelated to quality, such ambles controlled to minimize energy

consumption or equipment use, need not be inclidéte process validation.

12.5.3 Process validation shall con rm that the impurityppe for each API is within the limits speci ed.
The impurity pro le shall be comparable to or bettiean historical data and, where applicable, the
pro le determined during process development or fmtches used for pivotal clinical and

toxicological studies.
Periodic review of validated systems

Systems and processes shall be periodically ewalutt verify that they are still operating in aigal
manner. Where no signi cant changes have been nadbe system or process, and a quality review
con rms that the system or process is consisteptlyducing material meeting its speci cations, thése

normally no need for revalidation.
Cleaning validation

12.7.1 Cleaning procedures shall normally be validatedgdneral cleaning validation shall be directed to
those situations or process steps where contammati carry-over of materials poses the greatest
risk to API quality. For example, in early productiit may be unnecessary to validate equipment

cleaning procedures where residues are removedhbsequent puri cation steps.

12.7.2 Validation of cleaning procedures shall re ect adtequipment usage patterns. If various APIs or
intermediates are manufactured in the same equiparahthe equipment is cleaned by the same
process, a representative intermediate or AP| easelected for cleaning validation. This selection
shall be based on the solubility and dif culty déaning and the calculation of residue limits based

on potency, toxicity and stability.

12.7.3 The cleaning validation protocol shall describe ¢lggipment to be cleaned, procedures, materials,
acceptable cleaning levels, parameters to be meditand controlled and analytical methods. The
protocol shall also indicate the type of samplesbéoobtained and how they are collected and
labelled.

12.7.4 Sampling shall include swabbing, rinsing or altéiea methods (e.g. direct extraction), as
appropriate, to detect both insoluble and soluklsidues. The sampling methods used shall be
capable of quantitatively measuring levels of ras&lremaining on the equipment surfaces after
cleaning. Swab sampling may be impractical whendpecd contact surfaces are not easily
accessible due to equipment design and/or progagations (e.g. inner surfaces of hoses, transfer
pipes, reactor tanks with small ports for handliogjc materials and small intricate equipment such

as micronizers and micro uidizers).
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12.7.5 Validated analytical methods with the sensitivitydetect residues or contaminants shall be used.
The detection limit for each analytical method kbal suf ciently sensitive to detect the establidhe
acceptable level of the residue or contaminant. et¢hod’s attainable recovery level shall be
established. Residue limits shall be practicaljexdble and veri able and be based on the most
deleterious residue. Limits can be established dhase the minimum known pharmacological,

toxicological or physiological activity of the ARF its most deleterious component.

12.7.6 Equipment cleaning or sanitization studies shalldreds microbiological and endotoxin
contamination for those processes where thererised to reduce total microbiological count or
endotoxins in the API, or other processes wheré sontamination could be of concern (e.g. non-

sterile APIs used to manufacture sterile products).

12.7.7 Cleaning procedures shall be monitored at apprtgpniervals after validation to ensure that these
procedures are effective when used during routimedyction. Equipment cleanliness can be
monitored by analytical testing and visual examorgtwhere feasible. Visual inspection can allow
detection of gross contamination concentrated iallsaneas that could otherwise remain undetected

by sampling and/or analysis.
12.8 Validation of analytical methods

12.8.1 Analytical methods shall be validated unless theho@d employed is included in the relevant
pharmacopoeia or other recognized standard referéifee suitability of all testing methods used

shall nonetheless be veri ed under actual condgiohuse and documented.

12.8.2 Methods shall be validated to include consideratibrcharacteristics included within the ICH
guidelines on validation of analytical methods. Tegree of analytical validation performed shall

re ect the purpose of the analysis and the stagbefPI| production process.

12.8.3 Appropriate quali cation of analytical equipmentadhbe considered before starting validation of

analytical methods.

12.8.4 Complete records shall be maintained of any modiaraof a validated analytical method. Such
records shall include the reason for the modi catiand appropriate data to verify that the

modi cation produces results that are as accurateraliable as the established method.
13. Change control

13.1 A formal change control system shall be establisleevaluate all changes that may affect the praoiuc

and control of the intermediate or API.

13.2 Written procedures shall cover the identi cationpcdmentation, appropriate review, and approval of
changes in raw materials, speci cations, analyticakthods, facilities, support systems, equipment

(including computer hardware), processing stefiglling and packaging materials and computer safiwa

13.3 Any proposals for relevant changes to GMP shalldiafted, reviewed and approved by the appropriate
organizational units and reviewed and approvechbyquality unit(s).

13.4 The potential impact of the proposed change omtiaity of the intermediate or API shall be evaathtA

classi cation procedure may help in determining téeel of testing, validation and documentationdezk
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to justify changes to a validated process. Chargesbe classi ed (e.g. as minor or major) depending
their nature and extent and the effects these @samgy have on the process. Scienti ¢ judgement bha
used to determine what additional testing and watilith studies are appropriate to justify a change i
validated process.

13.5 When implementing approved changes, measuresksh#dlken to ensure that all documents affectedéy t
changes are revised.

13.6 After the change has been implemented there shadinbevaluation of the rst batches produced otetks
under the change.

13.7 The potential for critical changes to affect edtdidd retest or expiry dates shall be evaluatededessary,
samples of the intermediate or APl produced by rtteali ed process can be placed on an accelerated
stability programme and/or can be added to thalgtaimonitoring programme.

13.8 Manufacturers of the current dosage form shall be ed of changes from established production and
process control procedures that can impact thatyudithe API.

14. Rejection and reuse of materials

14.1

14.2

14.3

Rejection

14.1.1 Intermediates and APIs failing to meet establisbpdci cations shall be identi ed as such and
quarantined. These intermediates or APIs can b@cepsed or reworked as described below. The

nal disposition of rejected materials shall be oeded.
Reprocessing

14.2.1 Introducing an intermediate or API, includingne that does not conform to standards or
speci cations, back into the process and reproogsbly repeating a crystallization step or other
appropriate chemical or physical manipulationteps (e.g. distillation, lItration,
chromatography, milling) that are part of the ebshled manufacturing process is generally
considered acceptable. However, if such reprocgdsinised for a majority of batches it shall be

included as part of the standard manufacturinggssc

14.2.2 Continuation of a process step after an in-processrol test has shown that the step is incomplete

is considered to be part of the normal processs iBhmot considered to be reprocessing.

14.2.3 Introducing unreacted material back into a proeeskrepeating a chemical reaction is considered
to be reprocessing unless it is part of the esthbtl process. Such reprocessing shall be preceded
by careful evaluation to ensure that the qualityhef intermediate or API is not adversely affected

due to the potential formation of by-products amdreeacted materials.
Reworking

14.3.1 Before a decision is taken to rework batches tlaindt conform to established standards or

speci cations, an investigation into the reasonrfon-conformance shall be performed.

14.3.2 Batches that have been reworked shall be subjeaotegpropriate evaluation, testing, stability
testing if warranted and documentation to show thatreworked product is of equivalent quality

to that produced by the original process. Concurvatidation is often the appropriate validation
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approach for rework procedures. This allows a mraltto de ne the rework procedure, how it will
be carried out and the expected results. If treanly one batch to be reworked, then a report can

be written and the batch released once it is faarizk acceptable.

14.3.3 Procedures shall provide for comparing the impupity le of each reworked batch with batches
manufactured by the established process. Wheréneoainalytical methods are inadequate to

characterize the reworked batch, additional metlstdd be used.
14.4 Recovery of materials and solvents

14.4.1 Recovery (e.g. from mother liquor or ltrates) afactants, intermediates or the API is considered
acceptable, provided that approved procedures tighe recovery and the recovered materials

meet speci cations suitable for their intended use.

14.4.2 Solvents can be recovered and reused in the sasnegses or in different processes, provided that
the recovery procedures are controlled and mordtdoeensure that solvents meet appropriate
standards before reuse or comingling with othereymx materials.

14.4.3 Fresh and recovered solvents and reagents canrbeireed if adequate testing has shown their

suitability for all manufacturing processes in whibey may be used.

14.4.4 The use of recovered solvents, mother liquors ahdraecovered materials shall be adequately

documented.
14.5 Returns
14.5.1 Returned intermediates or APIs shall be identi sdsach and quarantined.

14.5.2 If the conditions under which returned intermediate APIs have been stored or shipped before or
during their return, or the condition of their caimers casts doubt on their quality, the returned

intermediates or APIs shall be reprocessed, rewlookelestroyed, as appropriate.

14.5.3 Records of returned intermediates or APIs shalhtantained. For each return, documentation

shall include:

(i) name and address of the consignee;
(i) intermediate or API, batch number and quantityrredd;
(i) reason for return; and

(iv) use or disposal of the returned intermediate or. API
15. Complaints and recalls

15.1 All quality-related complaints, whether receivedlbr or in writing, shall be recorded and investagh

according to a written procedure.
15.2 Complaint records shall include:

(i) name and address of complainant;

(i) name (and, where appropriate, title) and telepmmeber of person submitting the complaint;
(iii) nature of the complaint (including name and batatminer of the API);

(iv) date the complaint was received;
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(v) action initially taken (including dates and ideytitf person taking the action);
(vi) any follow-up action taken;
(vii) response provided to the originator of complaintlfiding date on which the response was sent); and
(viii) nal decision on intermediate or API batch or lot.
15.3 Records of complaints shall be retained in ordesv@luate trends, product-related frequencies audrgy
with a view to taking additional, and if appropgaimmediate corrective action.
15.4 There shall be a written procedure that de nesdiheumstances under which a recall of an interntedia
API shall be considered.
15.5 The recall procedure shall designate who shalhlielved in evaluating the information, how a recsdill
be initiated, who shall be informed about the regatl how the recalled material shall be treated.
15.6 The recalls shall be informed to the Licencing atitfes.
16. Contract manufacturers (including laboratories)

17.

16.1 All contract manufacturers (including laboratorie$iall comply with GMP de ned in this guide. Spdcia

consideration shall be given to the preventionroés-contamination and to maintaining traceability.

16.2 Contract manufacturers (including laboratories)lisha evaluated by the contract giver to ensure GMP

compliance of the speci ¢ operations taking platéha contract sites.

16.3 There shall be a written and approved contractoomél agreement between the contract giver and the
contract acceptor that de nes in detail the GMPposibilities, including the quality measures, atle
party.

16.4 The contract shall permit the contract giver toiftlte contract acceptor’s facilities for compli@nwith
GMP.

16.5 Where subcontracting is allowed the contract acgephall not pass to a third party any of the work
entrusted to him or her under the contract withthatcontract giver’s prior evaluation and appravaihe

arrangements.

16.6 Manufacturing and laboratory records shall be lghe site where the activity takes place andeladity

available.

16.7 Changes in the process, equipment, test methodsi Gations or other contractual requirements shaff

be made unless the contract giver is informed gpdcves the changes.
Speci ¢ guidance for APIs manufactured by cell culure/fermentation
17.1 General

17.1.1 The principles of fermentation for “classical” pesses for production of small molecules and for
processes using recombinant and non-recombinamtinms for production of proteins and/or
polypeptides are the same, although the degreerdfal will differ. Where practical, this section
will address these differences. In general, theakegf control for biotechnological processes used

to produce proteins and polypeptides is greater that for classical fermentation processes.
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17.1.2

17.1.3

17.1.4

17.15

17.1.6

17.1.7

The term “biotechnological process” (biotech) reféo the use of cells or organisms that have
been generated or modi ed by recombinant DNA, hgbma or other technology to produce
APIs. The APIs produced by biotechnological proesssormally consist of high molecular
weight substances, such as proteins and polypeptidewhich speci ¢ guidance is given in this
Section. Certain APIs of low molecular weight, swh antibiotics, amino acids, vitamins, and
carbohydrates, can also be produced by recombDhi# technology. The level of control for

these types of APIs is similar to that employeddiassical fermentation.

The term “classical fermentation” refers to proessthat use microorganisms existing in nature
and/or modi ed by conventional methods (e.g. ireditin or chemical mutagenesis) to produce
APIs. APIs produced by “classical fermentation” am@mally low molecular weight products

such as antibiotics, amino acids, vitamins, ant@aydrates.

Production of APIs or intermediates from cell cudtuor fermentation involves biological

processes such as cultivation of cells or extractmd puri cation of material from living

organisms. Note that there may be additional pms&=ps, such as physicochemical modi cation,
that are part of the manufacturing process. The meaterials used (media, buffer components)
may provide the potential for growth of microbiolcgl contaminants. Depending on the
source, method of preparation, and the intendss of the APl or intermediate, control of
bioburden, viral contamination, and/or endotoxingimy manufacturing and monitoring of the

process at appropriate stages may be necessary.

Appropriate controls shall be established at alges of manufacturing to assure intermediate
and/or API quality. While this guide starts at ttwl culture/fermentation step, prior steps (e.g.
cell banking) shall be performed under appropriptecess controls. This guide covers cell
culture/fermentation from the point at which a v the cell bank is retrieved for use in

manufacturing.

Appropriate equipment and environmental controlalisbbe used to minimize the risk of
contamination. The acceptance criteria for quabfythe environment and the frequency of
monitoring shall depend on the step in productiod the production conditions (open, closed or

contained systems).
In general, process controls shall take into actoun

(i) maintenance of the working cell bank (where appatey;

(i) proper inoculation and expansion of the culture;

(i) control of the critical operating parameters duri@gnentation/cell culture;

(iv) monitoring of the process for cell growth, viahiliffor most cell culture processes) and
productivity where appropriate;

(v) harvest and puri cation procedures that removesgalkllular debris and media components
while protecting the intermediate or APl from cantaation (particularly of a
microbiological nature) and from loss of quality;

(vi) monitoring of bioburden and, where needed, otmdn levels at appropriate stages of

production; and



312

THE GAZETTE OF INDIA : EXTRAORDINARY [RRT II—SEC. 3(i)]

17.2

17.3

(vii) viral safety concerns as described in ICH Guide@TA (2).

17.1.8 Where appropriate, the removal of media compondrdst cell proteins, other process-related

impurities, product-related impurities and contaamits shall be demonstrated.
Cell bank maintenance and record keeping
17.2.1 Access to cell banks shall be limited to authoripedsonnel.

17.2.2 Cell banks shall be maintained under storage comditdesigned to maintain viability and prevent

contamination.
17.2.3 Records of the use of the vials from the cell baarid storage conditions shall be maintained.
17.2.4 Where appropriate, cell banks shall be periodicaltnitored to determine suitability for use.
Cell culture/fermentation

17.3.1 Where aseptic addition of cell substrates, mediffebs, and gases is needed, closed or contained
systems shall be used where possible. If the imbicws of the initial vessel or subsequent
transfers or additions (media, buffers) are perfmm open vessels, there shall be controls and

procedures in place to minimize the risk of contaation.

17.3.2 Where the quality of the API can be affected byrotiéal contamination, manipulations using

open vessels shall be performed in a biosafetynedloir similarly controlled environment.
17.3.3 Personnel shall be appropriately gowned and takeiapprecautions handling the cultures.

17.3.4 Critical operating parameters (for example tempegeatpH, agitation rates, addition of gases,
pressure) shall be monitored to ensure consistevitty the established process. Cell growth,
viability (for most cell culture processes), andhere appropriate, productivity shall also be
monitored. Critical parameters will vary from oneogess to another, and for classical

fermentation, certain parameters (cell viabilitg, €xample) may not need to be monitored.

17.3.5 Cell culture equipment shall be cleaned and stedliafter use. As appropriate, fermentation

equipment shall be cleaned, and sanitized or iztedil
17.3.6 Culture media shall be sterilized before use whpr@priate to protect the quality of the API.

17.3.7 There shall be appropriate procedures in placetectl contamination and determine the course of
action to be taken. This shall include proceduiesdetermine the impact of the contamination
on the product and those to decontaminate the emripand return it to a condition to be used in
subsequent batches. Foreign organisms observeagdierimentation processes shall be identi ed
as appropriate and the effect of their presenceroduct quality shall be assessed, if necessary.
The results of such assessments shall be takeramsideration in the disposition of the material

produced.
17.3.8 Records of contamination events shall be maintained

17.3.9 Shared (multiproduct) equipment may warrant add#laesting after cleaning between product

campaigns, as appropriate, to minimize the risgro§s-contamination.
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17.4 Harvesting, isolation and puri cation

1741

17.4.2

17.4.3

17.4.4

17.45

Harvesting steps, either to remove cells or callatamponents or to collect cellular components
after disruption, shall be performed in equipmendt @reas designed to minimize the risk of

contamination.

Harvest and puri cation procedures that remaue inactivate the producing organism, cellular
debris and media components (while minimizing ddgtimn, contamination, and loss of quality)

shall be adequate to ensure that the intermediad®bis recovered with consistent quality.

All equipment shall be properly cleaned and, asr@mpate, sanitized after use. Multiple
successive batching without cleaning can be usedntérmediate or API quality is not

compromised.

If open systems are used, purication shall be qened under environmental conditions

appropriate for the preservation of product quality

Additional controls, such as the use of dedicatedmatography resins or additional testing, may

be appropriate if equipment is to be used for mpldtproducts.

17.5 Viral removal/inactivation steps

1751

175.2

17.5.3

Viral removal and viral inactivation steps areicst processing steps for some processes and shall

be performed within their validated parameters.

Appropriate precautions shall be taken to prevenémial viral contamination from pre-viral to
post-viral removal/inactivation steps. Thereforpen processing shall be performed in areas that

are separate from other processing activities ave Beparate air handling units.

The same equipment is not normally used for diffeguri cation steps. However, if the same
equipment is to be used, the equipment shall beogpiately cleaned and sanitized before reuse.
Appropriate precautions shall be taken to preveaotemqtial virus carry-over (e.g. through

equipment or environment) from previous steps.

18. APIs for use in clinical trials

18.1 General

18.1.1

18.1.2

Not all the controls in the previous sections a$ thuide are appropriate for the manufacture of a

new API for investigational use during its develam

The controls used in the manufacture of APIs fa msclinical trials shall be consistent with the
stage of development of the pharmaceutical produmbrporating the APIl. Process and test
procedures shall be exible to allow for changedb&omade as knowledge of the process increases
and clinical testing of a pharmaceutical produdgoesses from the preclinical stages through the
clinical stages. Once pharmaceutical developmethes the stage where the API is produced for
use in pharmaceutical products intended for cliridals, manufacturers shall ensure that APIs are
manufactured in suitable facilities using approggriproduction and control procedures to ensure
the quality of the API.
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18.2 Quality

18.2.1 Appropriate GMP concepts shall be applied in tredpction of APIs for use in clinical trials with

a suitable mechanism for the approval of each batch

18.2.2 A quality unit(s) independent from production sHadl established for the approval or rejection of

each batch of API for use in clinical trials.

18.2.3 Some of the testing functions commonly performedhgyquality unit(s) can be performed within
other organizational units.

18.2.4 Quality measures shall include a system for testfigraw materials, packaging materials,

intermediates and APIs.
18.2.5 Process and quality problems shall be evaluated.

18.2.6 Labelling for APIs intended for use in clinicalals shall be appropriately controlled and shall

identify the material as being for investigationak.
18.3 Equipment and facilities

18.3.1 During all phases of clinical development, incluglihe use of small-scale facilities or laboratories
to manufacture batches of APIs for use in clintcalls, procedures shall be in place to ensure that

equipment is calibrated, clean and suitable foinitsnded use.

18.3.2 Procedures for the use of facilities shall ensuvat tmaterials are handled in a manner that

minimizes the risk of contamination and cross- aarnation.
18.4 Control of raw materials

18.4.1 Raw materials used in production of APIs for uselinical trials shall be evaluated by testing or
be received with a supplier's analysis and subgedt® identity testing. When a material is
considered hazardous a supplier’'s analysis shiatlesu

18.4.2 In some instances the suitability of a raw matedah be determined before use based on

acceptability in small-scale reactions (i.e. usging) rather than on analytical testing alone.
18.5 Production

18.5.1 The production of APIs for use in clinical trialeadl be documented in laboratory notebooks,
batch records or by other appropriate means. THesaments shall include information on the

use of production materials, equipment, procesaiyscienti c observations.

18.5.2 Expected yields can be more variable and less dkthan the expected yields used in commercial

processes. Investigations into yield variationsrareexpected.
18.6 Validation

18.6.1 Process validation for the production of APIs faeun clinical trials is normally inappropriate
where a single API batch is produced or where m®ahanges during development of an API
make batch replication dif cult or inexact. The cbimation of controls, calibration and, where

appropriate, equipment quali cation assures qualitthe API during this development phase.
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18.6.2 Process validation shall be conducted in accordaittesection 12 when batches are produced for

commercial use, even when such batches are produrcadgilot scale or small scale.

18.7 Changes

Changes are expected during development as know/lisdgained and the production is scaled up. Every

change in the production, speci cations or testgaures shall be adequately recorded.

18.8 Laboratory controls

18.8.1 While analytical methods performed to evaluate ttbaf API for clinical trials may not yet be

validated they shall be scienti cally sound.

18.8.2 A system for retaining reserve samples of all begcbhall be in place. This system shall ensure
that a suf cient quantity of each reserve sampleetained for an appropriate length of time after

approval, termination or discontinuation of an aggtion.

18.8.3 Expiry and retest dating as de ned in section 1dpplies to existing APIs used in clinical trials.

For new APIs section 11.6 does not normally applgarly stages of clinical trials.

18.9 Documentation

18.8.1 A system shall be in place to ensure that inforomtjained during the development and the

manufacture of APIs for use in clinical trials iscdimented and available.

18.8.2 The development and implementation of the anallyticathods used to support the release of a

batch of API for use in clinical trials shall bepappriately documented.

18.8.3 A system for retaining production and control retsoand documents shall be used. This system
shall ensure that records and documents are rdtéimean appropriate length of time after the
approval, termination or discontinuation of an aggtion.

PART XIII

Requirements of Plant and Equipment

1. External Preparations.—The following equipment is recommended for the nfacture of ‘External preparations

i.e. Ointments, Emulsions, Lotions, Solutions, BasCreams, Dusting Powders and such identicalugtedused

for external applications whichever is applicalnlamely,—

1)
(2)
3)
(4)
(5)
(6)
(7)
(8)

Mixing and storage tanks preferably of stainlesglsbr any other appropriate material.
Jacketed Kettle stainless steel container (steampgelectrically heated).

Mixer (Electrically operated).

Planetary mixer.

A colloid mill or a suitable emulsifier.

A triple roller mill or an ointment mill.

Liquid filling equipment (Electrically operated).

Jar or tube filling equipment.
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Area- A minimum area of thirty square meters for basistallation and ten square meters for Ancillaryaaise

recommended.

2. Oral Liquid Preparations.— The following equipment is recommended for the nfacture of oral / internal use

preparations i.e. Syrups, Elixirs, Emulsions andp@msions, whichever is applicable, namely,—
(1) Mixing and storage tanks preferably of Stainlesglsbr any other appropriate material.

(2) Jacketed Kettle/Stainless steel tank (steam, gakeotrically heated).

(3) Portable stirrer (Electrically operated).

(4) A colloid mill or suitable emulsifier (Electricallgperated).

(5) Suitable filtration equipment (Electrically operd}e

(6) Semi-automatic/automatic bottle filling machine.

(7) Pilfer proof cap sealing machine.

(8) Water distillation unit or deionizer.

(9) Clarity testing inspection units.

Area- A minimum area of thirty square meters for basistallation and ten square meters for Ancillaryaais

recommended.

3. Tablets.—The Tablet section shall be free from dust andtifhgaparticles and may be air-conditioned. For this
purpose, each tablet compression machine shalidiatéd into cubicles and connected to a vacuum ahllgtctor
or an exhaust system. For effective operationstahket production department shall be divided ifotor distinct

and separate sections as follows:—

(&) Mixing, Granulation and Drying section.

(b) Tablet compression section.

(c) Packaging section (strip / blister machine wheregquired).
(d) Coating section (wherever required).

3.1 The following electrically operated equipment aeeammended for the manufacture of compressed $ablet

and hypodermic tablets, in each of the above segtioamely,—
(@) Granulation-cum-Drying section
(1) Disintegrator and sifter.
(2) Powder mixer.
(3) Mass mixer/Planetary mixer/Rapid mixer granulator.
(4) Granulator wherever required.

(5) Thermostatically controlled hot air oven with traf@eferably mounted on a trolley)/Fluid bed

dryer.

(6) Weighing machines.
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(b) Compression section
(1) Tablet compression machine, single/multi punchtoota
(2) Punch and dies storage cabinets.
(3) Tablet de-duster.
(4) Tablet Inspection unit/belt.
(5) Dissolution test apparatus wherever required.

(6) In-process testing equipment like single pan ebmitr balance, hardness tester, friability and

disintegration test apparatus.
(7) Air-conditioning and dehumidification arrangemewhgrever necessary).
(c) Packaging section
(1) Strip/blister packaging machine
(2) Leak test apparatus (vacuum system)
(3) Tablet counters (wherever applicable)
(4) Air-conditioning and dehumidification arrangemewhérever applicable).

Area- A minimum area of sixty square meters for basistalation and twenty square meters for

Ancillary area is recommended for un-coated tablets.
(d) Coating section

(1) Jacketed kettle Stainless steel container or amgr@tppropriate material (steam, gas, or eleclyical

heated for preparing coating suspension).
(2) Coating pan (Stainless steel).
(3) Polishing pan (where applicable).
(4) Exhaust system (including vacuum dust collector).
(5) Air conditioning and Dehumidification Arrangement.
(6) Weighing balance.

3.2 The coating section shall be made dust free wittalsie exhaust system to remove excess powderwands
resulting from solvent evaporation. It shall be-@nditioned and dehumidified wherever considered

necessary.

Area- A minimum additional area of thirty square metéws coating section for basic installation and ten

square meters for Ancillary area is recommended.

Separate area and equipment for mixing, granulatioying, tablet compression, coating and packing
shall be provided for Penicillin group of drugs the lines indicated above. In case of operatiomslifng

dust and floating particles, care shall be exedcteeavoid cross-contamination.
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3.3 The manufacture of Hypodermic tablets shall be ocotetl under aseptic conditions in a separate air-
conditioned room, the walls of which shall be snmaind washable. The granulation, compression and

packing shall be done in this room.

3.4 The manufacture of effervescent and soluble talsle&dl be carried out in air-conditioned and deuifigid

areas.
4. Powders.—The following equipment is recommended for the nfiacture of powders namely, -
(1) Disintegrator.
(2) Mixer (electrically operated).
(3) Sifter.
(4) Stainless steel vessels and scoops of suitable. size
(5) Filling equipment.
(6) Weighing balance.

In the case of operation involving floating pamiel of fine powder, a suitable exhaust system diall
provided. Workers shall be provided with suitablasks during operation.

Area- A minimum area of thirty square meters is recomaeehto allow for the basic installations. Where the

actual blending is to be done on the premisesdditianal room shall be provided for the purpose.

5. Capsules.—For the manufacture of capsules, separate enchrsadsuitably air-conditioned and dehumidified with
an airlock arrangement shall be provided. The fithg equipment is recommended for filing Hard Giela

Capsules, namely,—

(1) Mixing and blending equipment (electrically or pavdgiven).
(2) Capsule filling units.

(3) Capsules counters (wherever applicable).

(4) Weighing balance.

(5) Disintegration test apparatus.

(6) Capsule polishing equipment.

Separate equipment and, filling and packaging asball be provided in penicillin and non-penicilBactions.
In case of operations involving floating particlet fine powder, a suitable exhaust system shalphmvided.

Manufacture and filling shall be carried out inreimditioned areas. The room shall be dehumidified.

Area- A minimum area of twenty five square meters fosibanstallation and ten square meters for Angillarea

each for penicillin and non-penicillin sectiongégommended.

6. Surgical dressing.—T he following equipment is recommended for the nfacture of surgical dressings other than

Absorbent Cotton Wool, namely,-
(1) Rolling machine.

(2) Trimming machine.
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(3) Cutting equipment.

(4) Folding and pressing machine for gauze.

(5) Mixing tanks for processing medicated dressing.

(6) Hot air dry oven.

(7) Steam sterilizer or dry heat sterilizer or othatale equipment.
(8) Work tables / benches for different operations.

Area- A minimum area of thirty square meters is recomteehto allow for the basic installations. In case
medicated dressings are to be manufactured, anotber with a minimum area of thirty square meters

shall be provided.

7. Ophthalmic preparations.—For the manufacture of ophthalmic preparationsassp enclosed areas with air lock
arrangement shall be provided. The following equeptris recommended for manufacture under aseptidittons

of Eye Ointment, Eye lotions and other preparatfongxternal use, namely,—

(1) Thermostatically controlled hot air ovens (preféyatouble ended).

(2) Jacketed kettle / Stainless steel tanks (steamprgalectrically heated).

(3) Mixing and storage tanks of stainless steel / Riagemixer.

(4) Colloid mill or ointment mill.

(5) Tube filling and crimping equipment (semi-automaticautomatic filling machines).
(6) Tube cleaning equipment (air jet type).

(7) Tube washing and drying equipment, if required.

(8) Automatic vial washing machine.

(9) Vial drying oven.

(10) Rubber bung washing machine.

(11) Sintered glass funnel, Seitz filter or filter cam@preferably cartridge and membrane filters).
(12) Liquid filling equipment (semi-automatic or autornedilling machines).

(13) Autoclave (preferably ventilator autoclave)

(14) Air-conditioning and dehumidification arrangemeptéferably centrally air-conditioned and dehumitfion

system).
(15) Laminar air flow units.

Area- (1) A minimum area of twenty five square meters ldasic installation and ten square meters for Wargi
area is recommended. Manufacture and filling shellcarried out in air-conditioned areas under &sept
conditions. The rooms shall be further dehumidifeesi considered necessary if preparations containing

antibiotics are manufactured.
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(2) Areas for formulations meant for external ued aternal use shall be separately provided tadamgx
up.
8. Pessaries and Suppositories.—
(i) The following equipment is recommended for manufecbf Pessaries and Suppositories, namely, -
(1) Mixing and pouring equipment.
(2) Moulding equipment.
(3) Weighing devices.
Area- A minimum area of twenty square meters is recontadrio allow for the basic installation.

(i) In the case of pessaries manufactured by granaolatid compression, the requirements as indicatddruitem
3 of Tablet”, shall be provided.

9. Inhalers and Vitrallae.—
The following equipment is recommended for manufeebf Inhalers and vitrallae, namely,-
(1) Mixing equipment.
(2) Graduated delivery equipment for measurement ofrtedicament during filling.
(3) Sealing equipment.
Area- An area of minimum twenty square metres is recontted for the basic installations.

10. Repacking of drugs and pharmaceutical chemicals.Fhe following equipment is recommended for repagldih

drugs and pharmaceuticals, chemicals, namely

(1) Powder disintegrator.

(2) Powder sifter (Electrically operated).

(3) Stainless steel scoops and vessels of suitabls. size
(4) Weighing and measuring equipment.

(5) Filling equipment (semi-automatic /automatic maefin
(6) Electric sealing machine.

Area- An area of minimum thirty square metres is reconuheenfor the basic installation. In case of opersio

involving floating particles of fine powder, a salile exhaust system shall be provided.

11. Parenteral Preparations.—The whole operation of manufacture of parenterapprations (small volume
injectables and large volume parenterals) in ghasbplastic containers may be divided into theofslhg separate

areas / rooms, namely,-
11.1 Parenteral preparations in glass containers,—
(1) Water management area: This includes water tredtamehstorage.

(2) Containers and closures preparation area: Thisidiesl washing and drying of ampoules, vials, bottles

and closures. Solution preparation area: This dedupreparation and filtration of solution.
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(3) Filling capping and sealing area: This includeknfij and sealing of ampoules and/or filling, cagpin

and sealing of vials and bottles.

(4) Sterilization area.

(5) Quarantine area.

(6) Visual inspection area.

(7) Packaging area.

The following equipment is recommended for diffdrabhove mentioned areas, namely,-

(a) Water management area,—

1)
)
®3)
(4)
(%)

RO / Electro-deionization (EDI) water treatmenttuni
Distillation (multi column with heat exchangers)itun
Thermostatically controlled water storage tank.
Transfer pumps.

Service lines for carrying water into user areasufjh continuously circulating pipe work loop.
The Material of Construction (MOC) for the storagek and circulating pipe line shall be of SS-
316 L Grade.

(b) Containers and closures preparation area,—

1)

(2)
3)
(4)
()
(6)

Automatic rotary ampoule/vial/bottle washing maehtmaving separate air, water, distilled water

jets.

Automatic closures washing machine.

Storage equipment for ampoules, vials, bottles@oslires.
Dryer / sterilizer (double ended).

Dust proof storage cabinets.

Stainless steel benches/stools.

(c) Solution preparation area,—

(1)
(@)
3)
(4)
()

Solution preparation and mixing Stainless stedtd¢and other containers.
Portable stirrer.

Filtration equipment with cartridge and membratiefs/ bacteriological filters.
Transfer pumps.

Stainless steel benches / stools.

(d) Filling, capping and sealing area,—

1)

Automatic ampoule/vial/bottle filling, sealing amapping machine under laminar air flow work

station.
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(e)

(®)

(@

(h)

(2) Gas lines (Nitrogen, Oxygen, and Carbon di-oxidbgmever required.
(3) Stainless steel benches/stools.
Sterilization area,—

(1) Steam sterilizer (preferably with computer confagl sterilization cycle along with trolley sets for

loading/unloading containers before and after Igtation).
(2) Hot Air sterilizer (preferably double ended).
(3) Pressure leak test apparatus.
Quarantine area,—
(1) Storage cabinets.
(2) Raised platforms/steel racks.
Visual inspection area,—

(1) Visual inspection units (preferably conveyor bete and composite white and black assembly

supported with illumination).
(2) Stainless steel benches/stools.
Packaging area,—
(1) Batch coding machine (preferably automatic).
(2) Labeling unit (preferably conveyor belt type).

(3) benches/stools.

Area-(1) A minimum area of one hundred and fifty squaueters for the basic installation and an Ancillarga of

one hundred square meters for Small Volume Injéetadre recommended. For Large Volume
Parenterals, an area of one hundred and fifty squaeters each for the basic installation and for
Ancillary area is recommended. These areas shapidptitioned into suitable enclosures with airlock

arrangements.

(2) Areas for formulations meant for external usd @ternal use shall be separately provided tacanox

up.

(3) Packaging materials for large volume Parent&nall have a minimum area of 100 square meters.

11.2 Parenteral preparations in Plastic containers bymHeill-Seal/Blow, Fill-Seal technology. The whole

operation of manufacture of large volume parent@ralparations in plastic containers including ptast

pouches by automatic (all operations in one statleorm-Fill-Seal machine or by semi-automatic blow

moulding, filling-cum-sealing machine may be dividato following separate areas / rooms, hamely,—

)

Water management area.

(2) Solution preparation area.

(3) Container moulding-cum-filling and sealing area.
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(4) Sterilization area.
(5) Quarantine area.
(6) Visual inspection area.
(7) Packaging area.
The following equipment is recommended for différabove mentioned areas namely:—
(&) Water management area,—
(1) RO/ Electro-deionization (EDI) water treatmenttuni
(2) Distillation unit (multi column with heat exchanggr
(3) Thermostatically controlled water storage tank.
(4) Transfer pumps.

(5) Service lines for carrying water into user areasugh continuously circulating pipe work loop.
The Material of Construction (MOC) for the storagek and circulating pipe line shall be of SS-
316 L Grade.

(b) Solution preparation area,—
(1) Solution preparation and storage tanks.
(2) Transfer pumps.
(3) Cartridge and membrane filters.
(c) Container moulding-cum-filling and sealing area,—

(1) Sterile Form-Fill-Seal machine (all operations imecstation with built-in laminar air flow work

station having integrated container output convéyadt through pass box).
(2) Arrangement for feeding plastic granules througtdfieg-cum-filling tank into the machine.

(d) Sterilization area—Super heated steam sterilizer (with computer corfitnosterilization cycle along

with trolley sets for loading/ unloading containéus sterilization).
(e) Quarantine area—Adequate number of platforms / racks with storagsesn.

(f) Visual inspection area—Visual inspection unit (with conveyor belt and casjte white and black

assembly supported with illumination).
(g) Packaging area,—
(1) Pressure leak test apparatus (pressure belt dingptiisc type).
(2) Batch coding machine (preferably automatic).
(3) Labeling unit (preferably conveyor belt type).

Area- (1) A minimum area of two hundred and fifty squareters for the basic installation and an Ancillarga of

one hundred and fifty square meters for large velyrarenteral preparations in plastic containersdiyn-
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Fill-Seal technology is recommended. These areal$ s partitioned into suitable enclosures withlack

arrangements.

(2) Areas for formulations meant for external usd @ternal use shall be separately provided tadanox
up.
(3) Packaging materials for large volume Parent&nall have a minimum area of 100 square meters. .
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