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Quality control
All measures taken, including the setting of specifications, sampling, testing and analytical clearance, to

ensure that raw materials, intermediates, packaging materials and finished pharmaceutical products
conform with established specifications for identity, strength, purity and other characteristics.

Quality assurance
Quality Assurance (QA) covers all aspects that could have an impact on the quality of prescribed
pharmaceutical products. Q

a5 84 yielae U el analytical clearance g laces s ls paiges daspecification QC ax>ly Lol SIS 5 Gos

Syl g e wake &)l 5 (Manufacturing Authorization) 1o ye e &g, 558,559, 5l cdwg p ples 4 QA Ll

Qualified Person .l ¢, oMol asb tan o5 o3 Responsible Pharmacist « b Jgiue 0 byl Lolos! o :aisS s

b oo Authorized Person L
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Qualified person

Quality Assurance

HSE
Regulatory affair

Training
Self inspection & Supplier
Qualification
Documentation
Documentation
Release
Qualification &Calibration
GMP
Pharmaceutical development
Change control & OOS control
Distribution & Storage
Complaints & product recall
Pharmaceutical quality review
Quality risk management
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I S0 INDIA CDSco Central Drugs Standard Control
. . . Organization
Major regulatory agencies worldwide — ge= w o U et o D
— Administration
l * I CANADA TPD Therapeutic Products Directorate
. _ EUROPE EMEA = EMA European Agency for the Evaluation of
0 IC H Medicinal Products
FUROPEAN MEDICINES AGENCY r i ) A harmonisation for better health g*% UK MHRA Medicines and Healthcare Products
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Quality Management 4 PQS -

Personnel -Y

Premises & Equipment -V

Documentation -¢

Production -°

Quality Control -1

Contract Manufacturing & Analysis (Outsourcing) -V
Complaints & Product Recall -A

Self-inspection -4
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(Committee for Orphan Medicinal Products L COMP) Orphan slag s &S ®
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(ORA) Office Of Regulatory Affairs e

(CDER) Center for Drug Evaluation and Research e
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Annex 1. Manufacture of sterile medicinal products

Annex 2. Manufacture of biological medicinal products for human use

Annex 3. Manufacture of radiopharmaceuticals

Annex 4. Manufacture of veterinary medicinal products other than immunologicals
Annex 5. Manufacture of immunological veterinary medical products

Annex 6. Manufacture of medicinal gases ( s slo)i5 o)

Annex 7. Manufacture of herbal medicinal products

Annex 8. Sampling of starting and packaging materials

Annex 9. Manufacture of liquids, creams, and ointments

Annex 10.  Manufacture of pressurised metered dose aerosol preparations for inhalation
Annex 11.  Computerised systems

Annex 12.  Use of ionising radiation in the manufacture of medicinal products
Annex 13.  Manufacture of investigational medicinal products

Annex 14.  Manufacture of products derived from human blood or human plasma
Annex 15.  Qualification and validation

Annex 16.  [Qualified person and batch release]

Annex 17.  Parametric release

Annex 18.  [GMP Guide for active pharmaceutical ingredients]

Annex 19.  Reference and Retention samples

Annex 20.  Quality Risk Management

fewwz Retention Sample
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fcwwsz Parametric Release
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GMP (WHO) GMP(PIC/S) GMP-FDA
1-Quality Assurance 1-Quality Management 1-General Provisions
2-GMP ot
2-Organization&Personnel
3-Factory Sanitation & Hygiene 2-Personnel
4-Qualification & Validation 3-Bulidings&Facilties
5-Complaints 3-Premises & Equipment PR
6-Product Recall e
. . 4-Documentation 5-Control of component
7-Contract Production & Analysis &Drug Product Container
8-Self-inspection&quality audit &Closure
5-Production ‘
9-Personnel 6-Production& Process
Control

10-Trainin
& 6-Quality control

11-Personnel hygiene 7-Packaging &labeling Control

12-Premises 7-Contract Manufacturing 8-Holding & Distribution
13-Equipment &Analysis
9-Laboratory Control
14-Materials 8-Complaints & Product
15-Documentation Recall 10-Records & Reports
16-Good practices in production 9-Self Inspection 11-Returned & Salvaged drug
17-Good practices in quality control product
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The CTD Triangle

Module 2

Quality 1| Monchnical j Clinical
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NOT Part of

The CTD
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Summary | | -
| Monclinical | Clinical
Summary Summary
Honclinical Clinical
Quality Study Reports Study Reporta
Module 3 Module 4| Module 5
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Regulatory Affairs - What is it?

28 e dadls b lalia o 4 ) e 2180 o

* Medicinal products (pharmaceuticals), veterinary medicines, medical devices, and food supplements —
all these products are subject to regulations designed by governments to protect public health

2l e ada s pe Gl B 5 ) she b Balaie S 50 ol Cllad 4S 0 Yl e aakae O e jsa) 2aly e

The Regulatory Affairs department ensures that their companies comply with all of the regulations and
laws concerning their business
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faS oo 1,1 S5 laars; plas” ,o (Regulatory Affair) o, jae jgel ol

Licensing
Registration
Development
Manufacturing
Quality Guidelines
Pricing

Marketing and Sales

O O 0O O 0O O O O

Pharmacovigilance

I TR BECITRY
Regulatory Affairs - What is it?

* The Regulatory Affairs department is an important part of the organizational structure of
pharmaceutical companies

5ol 98 Coand by ccladat ¢ ) s e 8 Chand L &l yidia § e Gl jaa jgael aal g (€50 JANY ja e
AL e sl a Al Glidas 5 b b aal s b

* Internally it corporates the interphase of drug development, manufacturing, marketing and
clinical research.

JAZIT\GAJJ\JJJA\bJ\J\jQSﬁéJﬁMjJAQ\J‘)EAJ}Q\J;\J“L\SJ.&GJBJJ0

 Externally it is the key interface between the company and the regulatory authorities

Conl 828 iy y23 43 iyl G jia ) sal
Regulatory Affairs Defined

» Regulatory Affairs is a specialized profession within the pharmaceutical/biotechnology companies
a5 5 O s s da g pe Gl B 9 D) e L)) ES i Bkl D)) e sal
J.\Su.au‘)\.k.\\‘)uy‘gmu@h‘)\‘)\_\jcu;u

* Regulatory Affairs oversees company compliance with regulations and laws pertaining to
development, the manufacture, and the marketing of pharmaceutical products

_ML\GA‘SJ\JJJA\DJ\J\L\‘usyuywcusyuﬂwmmu\‘)ﬂ‘)y\.

» Regulatory Affairs acts as point of contact between the company, its products and regulatory
authorities.
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Scope of Drug Regulatory Affairs?
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* Throughout the lifecycle of a product, that is from the synthesis of the active moiety to marketing to post
approval activities

What is Drug Regulatory Affairs rule?

(293 Sl ke ) gal (il

ngu@mﬂ}uM\)}h&\_js&ﬁaﬁydwgaﬂﬂdwdgﬁ\MJJ%@SJ&@})\JQ\J)&A;}A\ .

(Ladi )35 50 oantie VLI 2 syl 2) 2 e (5 3k ) s alali gla 8 )) ool 5y 43 L s
The Regulatory affairs department plays a key role in ensuring that your future or existing product will
comply with the permanently updated guidelines and recommendations of the regulatory bodies in
European Union, United States and/or in your country.

° Md})\ﬁ&&ﬂuﬂu‘y%uM\J}L.MGALAJL)A}.A;)J\JJ};@\E‘@\J}AJ}A\J;\ju;\..amainml_l
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Gain awareness of other procedures so you can manage the approval process for a range of product
types (including bio-similars, generics and variations).

Tl i) A el Wb il ghuna g il g
What are the functions of Regulatory Affairs Department?
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* Provide regulatory and technical inputs for product development.
S e Jla) 5 g AngS 1 91 gal ol Ay calida M) s o g
Prepare, review and submit different regulatory submissions.
S Jes G pd AR slhaal g G & il e O g
Act as interface between internal departments of organization.
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* Review and/or submit Annual drug reviews, Adverse drug experience, recall coordination
activities and different regulatory guidelines
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What are the functions of Regulatory Affairs Department?
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* Answer and negotiate with the Drug regulatory authorities on various issues on drug registration
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* Apply for the various certifications and arrange for the audit and also work on their renewal
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The correct manufacture of medicinal products relies upon people.

All personnel should be aware of the principles of Good Manufacturing
Practice that affect them and receive initial and continuing training,
including hygiene instructions, relevant to their needs.

The manufacturer should have an adequate number of personnel with the
necessary qualifications and practical experience.

Senior management should determine and provide adequate and appropriate
resources (human, financial, materials, facilities and equipment) to implement
and maintain the Pharmaceutical Quality System(PQS) and continually
improve its effectiveness.

The responsibilities placed on any one individual should not be so extensive as
to present any risk to quality.

The manufacturer must have an organisation chart in which the relationships
between the heads of Production, Quality Control and where applicable Head
of Quality Assurance or Quality Unit and the position of the Authorised Person
are clearly shown in the managerial hierarchy.

® Authorised Person(PIC/S) = Qualified person(EU)
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Quality Assurance

® National requirements require manufacturers to establish and implement
an effective pharmaceutical Quality Assurance system.

® Quality assurance cavers all aspects that could have an impact on the
quality of prescribed pharmaceutical products.

Quallty management system P
Quality Assurance
(ensures product quality)

41

Training
HSE
Regulatory affair

Self inspection

Supplier Qualification
Distribution & Storage
Quality risk management

Change control & OOS control
Complaints & product recall
Pharmaceutical quality review

Documentation sop
Release
Qualification &Calibration
GMP
Pharmaceutical development
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Quality Assurance

Primarily involves:

-Review and approval of all procedures
related to production and maintenance.

N

-Review of associated records. CONTROL

» : . lit
-Auditing and performing /evaluating trend /V Agiljara:nyce MEASURE
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Pharmaceutical Quality System (PQS)
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:Pharmaceutical Quality System (PQS)
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Pharmaceutical Quality System (PQS)
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Document pyramid

Quality Policy
Quality Objectives
Quality Manual

o 551 il el
Strategic level

FDA, GMP-PIC/S , 1SO9001& 14001
/ i

GMP Regulations
uality Standards/Guidelines

Specifications

Standard Operating Procedures, SOPs
Site Master File, SMF
Validation Master Plan, VMP, Validation Protocols

Working (Processing) Instructions, Wi
Packaging Instructions and Testing Instructions, TiI
Flow Charts, Plans (lay outs)

Manufacturing formula, Processing,
Packaging and Testing Instructions,

Sk | (Master Batch Production and control Records)

Batch Records, Records,
Reports, Deviations and OOS Investigation Reports
o blos b Filled Forms, Filled Checklists, Filled Log Books, Filled Lables
|

Operative level
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: (SMF) Site master file

Table 71  Site master files contain nine chapters.

Chapter number | Title

1 General Information

Personnel

Premises and Equipment

Documentation

Production

Quality Control

Contract Manufacturing and Analysis

Distribution, Complaints, and Product Recall

O | 0| N[ |TA| =W

Self-Inspection

(b ol ygws

, process validation ;s o Jeallygiws (ol o olfws 8 U adg b o5lSh 515l ol giws ool 3 oles
A IN-OUSE § sgiacs s a5 S 095 5o
Procedures: (Otherwise known as Standard Operating Procedures, or SOPs), give directions for

performing certain operations.

=il ¢).Directions & ;1.3 LSOP ;s il s i9,2.Standard Operating Procedures, or SOPs 4, uizea a3,
b 313 zesssCertain operations (ol cildes &0

Clear operating procedures should be available for major items of manufacturing and test equipment.

USP <1 163> Quality Assurance in Pharmaceutical Compounding
SOP FOR:

Sampling -Testing -Release -cleaning -clothing,
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Attributable l
Legible A L C OA
Contem poraneous ﬂ Attributable Who acquired the data or performed an action?
e W Legible Can you read and understand the data entries?
Original 0 Leg
Contem poraneous Were records documented at the time of the activity?
ACCUrate m Original Is it the first recorded observation (or a verified, true copy)?
m Accurate Is the result scientifically valid and error free?
+ Com P lete COMPLETE All data including any repeat or reanalysis performed,
CONSISTENT All efements of the analysis are d ped and in the expected sequence
ConSIStent ENDURING Recorded in a p nt, maintainable form througheut its lifecycle
i AVAILABLE For review, audit, or inspection over the lifetime of the record
Enduring
Available
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Common Technical Document (CTD): g,ls gol> onigy

M4 : THE COMMON
TECHNICAL DOCUMENT

The agreement to assemble all the Quality, Safety and Efficacy
information in a common format (called CTD - Commen Technical
Document ) has revolutionised the regulatory review processes, led to
harmonised electronic submission that, in turn, enabled implementation
of good review practices. For industries, it has eliminated the need to
reformat the information for submission to the different ICH
regulatery authorities.

The CTD is organised into five modules. Module | is region specific
and Modules 2, 3.4 and 5 are intended to be common for all regions. In
July 2003, the CTD became the mandatory format for new drug
applications in the EU and Japan. and the strongly recommended
format of choice for NDAs submitted to FDA, United States.
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&olio @ ol L L g ous plosl wlinlej] g Sl yzs &,k 5l al bl blis sla cde 5 o > 28lg 10 040 &3l ¢ axas
4z 0 A -AY aduice odgamme ;0 b (iaSTy j0 Les oS Cwl ool azaS ST Jlo (gl g ool pude g gl  oale
sy S Ly a5 5,8 w1 iy 00iS syt ol bl aly 4o e S Wb 5 o] cde wsl( il blis)
odls oudlive g oad plowil az 0 AY (oYL )L G g az 0 Ae 15 )L SO s STy b sl (g 0l 0929 (s
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:(Characterization) SY

Bl isw opl o - (Elucidation of structure and other characterization) clocgas plo g Ll meoy  ®
P sl g, b e g 0al aB b (el 00l Cull g lesl a5 paseio (g, 0 Llal 5,0 ool a5 0,5 ol
Col 00 SSUSP s osle o1 gl a5 Jislo lolid glo (i, alos plosl Slacius al) .ol onys 5 ololis calise
¢ (Al olge eSSl 1 asle g cnlldentification sle by, o yisedas § o5 aiiws 5| IR cilb)IR ¢ UVales
Lle og, 5l plas yo sl o 0,5 odble 5 yols J18 5 oo oS g . 5 (ol coal yw ,0) MASS (HPLC .NMR
wile ol colaseia S5

& B e s ,0)00,S asein |, b LalbL g parent compound « by e S USP ((Impurity ) 2L @
Sl o g 05 (550,53 USP 595 5l b o b allsb g parent s lalil ()8 5 (Cusl sl S5 o2 parent
USP a4 puilsies 5 osisl Oglaze v > 5 0lge g b i (g, Sl San Lo ;928 10 Lol .59 o0l Caiisllas g gl
S9) e MASS S, a5 MAss G o 958 plxsl MASS balance L ,5i8 ;o a5 col ppe (s cpl ol oS LS
2ed o3ls aeis by calbl coale b sgd bl o]
DS o a5 slo Lallbl (adys o] o oalsl) Process v/

((5” 6L¢6.4JBU)
starting material

S.3.2.1 Process = intermediate during the process .]a.m‘j RC L) ‘«.\.u‘ )| as @Lﬁ) G.aJL’>L:) ..\.ul.a Starting material)" -

| degradation products

5 1 350 Sy i, sl o Canl See 5 b Al g pss -

o] dg>g 4 N-) & N-Y Lo o Jle gl

S$.3.2.2 Residual solvent
$.3.2.3 Control of impurity

S S imputin schne b 0 99,005 895 a0 yle; o :Degradation product -

Sgdin Sl ‘5{3)0 oole sla Sl 5l e
Al globs LB HPLC L Vi ‘5” sl AL

el 02ile 3 5 oo ool a5 JT slo P> 51 S 2 50 cenl (S a5 _allBL s :Residual solvent v/
gl oo olwlis (FID L MASS [5G0 b)ie) GO L g .ol asls 59>
b IS gy b ol (Conl b POl 52 o0 ) < -
-0 o0 (alei L MASS o550 L) ICP L atomic absorption Jie wles sle olKws b aS @S &l 5l
ROW PRI S UCTORPA PRI EXFIEN ] IPX ORI
Dgdis At b dlge Cuale MASS ,gSTo o

Control of impurity v
Impurity structure v/

Bl sl S g ololis byl i b dag pe Slaciise Wb (el JLisle 5 LIl J0S) 5o jiow g0 ol jo O
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255555005 T ol alis) 590 powSle a5l 4y az g5 b dsnalinl sl JLe) el ja8 ax g)ls JsSUge &l

17 3 11 sxio yl

HYGIEIN




QC/A

Parent « ao,0 wlolp |yl _all3b oS 1> asl Oglite dgicabionl 4 cocns ab ol alBL g
AL A G gidae Byan 9,y 4 Cans (6 yion ke 4 Bgielivl 9> 5 diziawsCcOmpound
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s a5 g3 SO el O ygo ax 4 L3l a5 s g 0,5 soliiwl MASS 5wl (s sy ol o)by0

50 0429 Jolate s (6, 5w 5 Jordlygiws ( cABU L 0,8 aplas e 4 ax g b il

:(Control drug substances) S¥

g el b Cd gl F5g 5l ctmad 00, 1] LS ol y0 4 cel QF wledbl e : Specification wlasie o
Dgd ca 0dld jE el 00 S B yma g0 T 41, Originator a5 ,le Specification bl isw ool jo Sledbl .ogie
S8 Gide ol 50 ol g gyl LT AT 5 0 0o Wb L s il axlge (6,508 callBbeole b sy by, 5 ST e

5le Lo gls a5 35 0)ls o8 goges g LT A5 5o s

29,8 0ole LT (gl aS Sla s g o g, 5l plaS ,o b a5 ol JJUT slo og, b alail, ;o ZANalytical procedures e
Blo I3 sy el jo ) aitiis O g0 az 4 a5 040 o0 plox]

on) 50 o liiel a5 oS a5 ol LT gla cus g o by, e lael :Validation of analytical procedures e
258 53 Wb L g (il ges (5 b LI glal o a5 adgs anT i o Liel M5 ) Canl (g L] Coand

ol a5 el 00,51 Caond (pl ;0 Wb 0,8 o 1,8 5T 050 Dygo ax w4 &S (pl 5 @ LT Glaciese :Batch analysis e
$9y &S ooyl woghl o b saio g odg (50 ol Cawd a4 slo 0018) 8,91 Cawd 4 0,650, 7 5l Bl ee |y b ools
(o g 9edg anTd e sl S8 sl a8 5 550 L]

6lge b ool 4 143,95 10 S ygo o b g gd o 00lo 1B Wi, 5l b ceend ol wlaiuws HJustification of Specification e
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@ a5 S 00l iogl Cuamd (pl [0 0gh 00,51 8 Cuand 1l o Sleuogs 5 cde ;I3 (0l oals o (sougs dlge olaas
Lol 00l plxil by s o) oo 4>

:(Reference standards or materials) S5
Wbl LaBl SO ST g 05,00 ole 950,80 00,5 &l] Ceand 1l 50 Wb cead eolaiul sl U e g b o laibinl 58, cndd
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DS (sl o355 Saiaidly (] 9 50y iy (stsheS 0 Kdly a3 ol 5 Jlin (sl 45 gl ool sy iy )
a5 PG 05h o0 Luto Fy5 S S0 050 50 Al (0,8 el 9j50 )0 48 K00 I (nl &S 05l oo geme (g0 Ay B0
SU bl o1 ol Sley Goe ol 1,8 a8 i 0,ls Caeal il ails i 0,50 (29,10 eole b (gamaius B,L cpl cul Sew
WS el Gl 13T Slaces oaijle &S 10 wases LSis oole g4 g pliales 5 gais aiy OB,b Sledlbl cle e 4y il

w9l @) Gidu b jo b e (nl 5l g3l 5 wiSS OT (g rendy (i)l Jgazma ;0 o5 (nl g oole ol il
JHIs 1, K )] e g a0l38 S0 S5 o 1, 29,1 sole el Ses - SUMmary of primary and secondary packaging -
Ol g s Dledbl alas 5 0,5 oSS Sl 4 b 55 500 (slo (go Ay dod 3,90 40 A4S wips I3 K0 Sy Sl S
09 SIS ml Cend (ol 50 23 b Ced prlie (o (5,10 03l (nl sl BiB (nl LT aS 550
Ll 5l e g odijle &S 10 5l oB) (goisdiu g,k LT sla a5 g anaias B ,b wlasis Specification -
Dgds oo 03,551 o (pl 53 (odel s
4 ol o0 00l 13wl KEF > aid 0550 40 (6,500 § <FFV> SLidl 0,90 40 S a5 Bracket o USP o > i o
anlllas 1) Wigd gy b 45 (53,150 5 Censl L5 050 &5 placs (JalS Slzz L USP sla iz Sl sladd] Ssise ;o sl
S

el oled 10 gylo b aS olo Coond Loguass .o lo 1) 095 50T a5 10 g g 00ls gy idu (ol ;o JalS jsb a0 (o e 5152
0,5 eolaiwl o aiwy (il 1> aS 09l oold sl Wb e

. Stability (S7) =
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3.2.P.1 DESCRIPTION AND . o o L
COMPOSITION OF THE DRUG ol 29)ld JS& o 8 )lg g oal pled adgl sole oy ;o0 aS | sl
PRODUCT

Gygo A 4 GV 90,8 45 05d o0 Cusmo (pl )90 j0 LS i (pl jo

L.>Q.3.|).>LAI‘..\:»?.;LM}m)oglﬂbwqbémws)mﬁl

Manufacture L sJg cou s 05,1 Casal (g ge 3 0 Sl bl

S Ao C Qo Cgb e el T )fl)L.a aS o S cpl bl cpl ol

Composition (i.e., list of all components, amount on a per unit basis (including ‘M»‘)_s h)"‘ J,>‘)_Q )‘ lﬁSJ )Q )f‘ M ‘Os,w 4_9[,4‘ J)L> UT 4_5 ._),;l;' )LLQ,Q 4_>

overages, if any) their function, and a reference (e.g., compendial monographs or

manufacturer’s specifications) 4-> WS L).,q MLY L)" w}-b) )L)*M d'> L d"l’. ‘Qﬁ"" S d"L’ uﬁwy?")s

L]

Description of the dosage form

u

u

Description of accompanying reconstitution diluents

0l 1y el Sy bl g3 5 Citical 1 ol a5 60 50 4an S b

DS (o)

u

Type of container and closure used for the dosage form

COMPOSITION OF LAMIVUDINE a4 poggeey Jlie gl a5 cul pijeelS Joax 5l gl digad gy 4 g,y Joo=
TABLETS 150 MG

3 s izren 018 S99 ()] ;0 05 ke VO e 4 p29)l0 oole lgae
Unit yASis Qﬁ:ﬁ-‘”yﬁ"’)é Q—.’.‘ 5o QLM W 9 )L\.'o'.,o O‘J.o.b a )L..: 3,90 Lgl.m wL._..M.S |

o li iti F ion in th
et Q0 compoion P e , ,, )
mg % Coa . . . “ &
45 ‘S:Lb '5)35 Jj—uA—ASj uojﬁ 0)3.4 )Q ‘w)wlsu.u.u L;‘)’ w‘ oy 00)9‘
Lamivudine (as API) USP 40-NF35 150 50 Active Ingredient

Microcrystalline Cellulose USP 40-NF35 108 36 Diluent & Disintegrant L)a)'e “—i.’. JS JL:\.A (.5‘)'? d‘s [V"’.)f‘SLSA )'BJ )‘> ‘) Sase g_i:. L] )90 ‘—i"-;ﬁ‘

Pregelatinized Starch USP 40-NF35 25.5 8.5 Binder/Disintegrant

Sodium Starch Glycolate USP 40-NF35 12 4 Disintegrant J“S""‘" g_;")}‘ d"‘> }‘ g_)ajs "\'}.‘) "\"L’ JL> w“"‘ |°)5 “}m Yl. * ‘35"\} g_)"éjﬁ""’y

Magnesium Stearate USP 40-NF35 15 0.5 Lubricant _ . . .

Sodium Lauryl Sulfate EP 2018 3 1 Lubricant P}fgsl""c \a‘ L}JOBMY ‘>9> u}‘"‘"yﬁﬁ)s L)"‘ )O 45 C}"‘ d"’ 4’.'9" L’ Ew‘ odww
Total = 300 100 e

COMPOSITION OF LAMIVUDINE i
TABLETS 150 MG S i 39ualS WS o i &S S o0 Sl IS Ve Sl T as o g
o S 0 a8 (60,8les 4 axg b oS 5 dujenalS JS 50 bl e Ojg0 4z 4

Composition of tablet Quality Unit composition Function in the

coating standard mg o Formulation aQ (fm )5_14_._@ 4 as g){} )‘._\_Q_,g a 4_‘>54 L; )_._) 9 .,\J)‘Q 9)‘.) )L._‘>L...J ).) .)‘9.4 )"

HPMC (6cp) USP 40-NF35 9.43 66.77 Film-forming Agent . . . . _ _ .
Polyethylene Glycol 4000 ~ USP40-NF35 235 1663  Film-formingAgent (ko3 Léjl" u?*‘*’yﬁ'“)'e X9 ol )‘)5 Nols )5‘ ns") 90,5 o asLal “"“S)"

White Pigment &

Titanium Dioxide USP 40-NF35 2.35 16.63 Opacifier ow LJU)&’ Lg"d} Jﬁ» u—‘ 6‘)-’ Q)L} wsj) w)s )f‘ 09”‘59 4.».>'LMJ
Isopropyl Alcohol USP 40-NF35  0.038mL ~ -—-—- Salvent
Purified Water USP 40-NF35 0.lmL - Solvent & Vehicle
Total 14.13 100

3l eaine jlade lila pg)lo slo o3 51 SO yo j0 g 51 ST o Jlade a5 0,5 e Ojge cpul 4 Wb 8 e jeelS Jeuz ey Sl
oo Shem R e @mle 519 2 il 4 sl s b JousS b (08 08 4 g el g)ls ST m 09d o0 sl (229l 08
b 51Ges o il 4 b) Bb S ya Gl 4y ail Jug 5T ST pw (o O 50 G2l 500 18 Gl il oyl g gmailiwgas (Jolons

(o oo VL) 2 glil s Joral )0 Jlo (sl) 8]0 9525 45 (gl 00,5118 o 5| casuiio pomo (I3l bl g (oo Vo v 51 iS55
s g o 5 daoley o 053,50 50 (rioren S9d (o0 AL (om0 2 Sl e gy 3 Do WSl (o (o V0 5l i ST
S okl 0 g pex> (Si9 w0y g s et Gl oyl )0 (e (Sig oy b (ygg) 1O ((Shg (s weyd Gl e fe b

20,5 o0 )53 oaimd JoSid olge 51 S5 e jlade (o (o o Sl & (STys
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v Coloring materials should be identified

by the EC code number if appropriate.

v 'Flavor should be certified in reference
books:

¥ Food chemical codex
v Flavor and fragrance of materials

v Allured’s flavor and fragrance of materials

Slesle 9l 8,90 a5 Wi )ls 399 FFM g FCC ales 5l (6,500 slo i yd, oSS cdb Lo 5l 1, wiyd, ol o o] 6lp g ol

5};;,031@4%9%&%)55;@@1;W)M%)%;:,GA%F‘ajwlwwwu@’l;4{5)1045@u}:0verage -

ool aS ol Lol ol ansls 042y caseioe

Wlg3 oo sl oole o ax ST 0S4z g5 s p3¥ il USP s sl 51 Lo auly s 2,

Siole s ples Wb S o (59,0 USP

sl s USP 5losls o) (gl s 51 (s gl Olgimd a2 ool iy ot 3o 323,
et iy 59, 3 o1 DS gige dlga 31 G o (6l 0,5 00linnl EP 5l Soo iz

adgl aie cdl> cpl )0 8,08 5959 OVErage ojl>! Lyl ol 4o (cdlgs ;o 10 4> g b pals T POLENCY (6 ,lo a5 lo; 4o
omxen g o Overage S, Jpaze a5 058 53 Joax j0 Wb Lol ol mu; jo pliores Jlugs 5l am U sgige a8 5 YL
53 (3939 D yg0 ,0) Al oo OVErage as o,ls oyl alie sla 03,51,8 0,b,0 Sledbl immen 5 09 00ls oy Wb s o] cde

355 Lol i o ;05 Lo oDl 4l il aiS a5 cl bt Gl loo Lo 85 cCdlae iy o oyoe 485 @ oS pl 4y axgi b -

==

" Most Used General Chapters

£

<11> USP Reference standards

<621> Chromatography

<197> Spectrophotometric Identification Tests
<791>pH

<731> Loss on drying

<905> Uniformity of dosage units
<232&233>Elemental Impurities:Limits & Procedure

<191> Identification tests--General

S R R R C LR el L)

<467> Residual solvent

=
o

. <921> Water determination

General Chapters:

<1644> Theory and Practice of Electrical Conductivity

<1231> Water for Pharmaceutical purposes

<1195> Significant Change Guide for Bulk Pharmaceutical Excipients
<671> Containers— Performance Testing

<1210> Statistical Tools for Procedure Validation

<1051> Cleaning Glass Apparatus

<1097> Bulk Powder Sampling Procedure

MODULE 3 (QUALITY)
3.2. BODY OF DATA
3.2.P DRUG PRODUCT

The compatibility of the drug substance with the

excipients.

Additionally, key physicochemical characteristics (e.g.,
water content, solubility, particle size distribution,
polymorphic or solid state form) of the drug substance
that can influence the performance of the drug
product should be discussed.

Sl ool STl (S (59, (sasein wi)d, )

o8y b Slge plad (gl oS 0l ausS 5 S

g g0 oals lojlw Jogmei g ool dliigs

Lojlo asli 0,90 sl ) o sl o

General Chapters: QMS & GMP

<1121> Nomenclature

<1078> Principles of GMP for Bulk Pharmaceutical & Excipients
<1029> Good Documentation Guidelines

<724> Drug Release

<1010> Analytical Data Interpretation & Treatment

<1225> Validation of Compendial Methods

<1058> Analytical Instrument Qualification

<1226> Verification of compendial procedures.

<1224> Transfer of Analytical procedures.

(1467) Residual Solvents— Verification of Compendial Proce dures and

Validation of Alternative Procedures

- '/Frequently Referred General Chapters

<201> TLC identification test

<541> Titrimetry (assay test)

<851> Spectrophotometry & light scattering (assay &id)
<466> Ordinary impurities

<781> Optical rotation

<281> Residue on ignition

<741> Melting range or temperature

<786> Particle size distribution by sieving

<1251> Weighing & analytical balance

<645> Water conductivity

23,5

5l oo 00,91 dslsl ys laay Ml

General Chapters: GXP & MB

<1177> Good Packaging Practices
<1079> Good Storage & Distribution Practices for Drug Products

«1080> Bulk Pharmaceutical Excipients— Certificate of Analysis

<1117> Microbiological Best Laboratory Practices

<1111> Microbiological Examination of Nonsterile Products

<1072> Disinfectant & Antiseptic
<85>  Bacterial Endotoxins Test
<71>  Sterility Tests

<61&61> Microbiolegical Examination

MODULE 3 (QUALITY)
3.2. BODY OF DATA
3.2.P DRUG PRODUCT

Information on the development studies conducted to establish
that the dosage form, the formulation, manufacturing process,
container closure system, microbiological attributes.

Process attributes (critical parameters) that can influence batch

reproducibility, product performance, and drug product quality.

MODULE 3 (QUALITY)
3.2. BODY OF DATA
3.2.P DRUG PRODUCT

MODULE 3 (QUALITY)
3.2. BODY OF DATA
3.2.P DRUG PRODUCT

3.2.P2.| Components of the Drug Product
3.2.P.2.1.1 Drug Substance

For a drug product supplied with reconstitution diluents,
information on the diluents should be provided in a
separate part P.

For combination products, the compatibility of drug
substances with each other should be discussed.

17 3 15 uxio

3.2.P.2.1.2 Excipients

The choice of excipients listed in 3.2.P.1,
their concentration, and the characteristics
that can influence the drug product
performance should be discussed relative to

their respective functions.
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MODULE 3 (QUALITY)
3.2. BODY OF DATA

MODULE 3 (QUALITY)
3.2. BODY OF DATA

BATCH FORMULA (CORE)

3.2.P DRUG PRODUCT

3.2.P DRUG PRODUCT

Batch Size 450,000 tablets
3.2.P.2.2 Drug Product 3.2.R3.1 Manufacturers Quality Batch quantities
Ingredients
3.2F.2.2.1 Formulation Development 3.2.P3.2 Batch Formula standard kg %
z 2. Lamivudine (as APl USP 40-NF35 675 50
B e ] 3.2.P.3.3 Description of Manufacturing Process and Process )
3.2.P2.2.3 Physicochemical and Biological Properties Controls Microcrystalline Cellulose USP 40-NF35 48.6 36
. Pregelatinized Strach USP 40-NF35 11.475 85
3.2,P.2.3 Manufacturing Process Development 3.2.P.3.4 Controls of Critical Steps
Sodium Strach Glycolate USP 40-NF35 5.4 4
. Validati. Al I, i
3.2.P.2.4 Container Closure System 3.2.P3.5 Process Ev Magnesiom Scearate USP 40-NE35 0675 05
3.2.P.2.5 Microbiological Attributes Sedium Lauryl Sulfate EP 2018 1.35 1
R —— 135 100

BATCH FORMULA (COAT) M.BOZD%’E)ED:',Y(OQFUS,';\!I':Y)

3.2.P DRUG PRODUCT

MODULE 3 (QUALITY)
3.2. BODY OF DATA
3.2.P DRUG PRODUCT

g b : “ qmme; 3.2.R4.1 Specifications 3.2.P5.1 Specifications
HPMC (6cp) USP 40-NF35 42435 677 " 3.2.P4.2 Analytical Procedures 3.2.P5.2 Analytical Procedures
Polyethylene Glycol 4000 USP 40-NF35 10575 16.63 * 3.2.P4.3 Validation of Analytical Procedures 3.2.P5.3 Validation of Analytical Procedures
Titanium Dioxide USP 40-NF35 1.0575 1663 s S
lsopropyl Alcshol USP 40.NE3S L 3.2.P4.4 Justification of Specifications 3.2.P5.4 Batch Analyses
Purified Water USP 40-NF35 L3 T — L e ot et 3.2.P.5.5 Characterization of Impurities
Total e 63575 100 * 3.2.P.4.6 Novel Excipients

3.2,P5.6 Justification of Specifications

MODULE 3 (QUALITY) MODULE 2 (QUALITY) Maodule 3 (Quality)
3.2. BODY OF DATA 3.2. BODY OF DATA 3.2. Body of data
3.2.P DRUG PRODUCT 3.2.P DRUG PRODUCT 3.2.P Drug Product

= A brief description of the containers to be used should

3.2.P.6 Reference Standards or Materials

*3.2.P.7 Container Closure System be given.

= Containers <661> , <660> = It is also helpful if any outer packages to be used are

= Permeation <671> also mentioned in appropriate cases e.g. cardboard

» Biological reactivity test, in vitro <87> cartons to provide light protection for photosensitive
s

material packed in clear glass ampoules.
= Biological reactivity test, in vivo <88> P & P

MODULE 3 (QUALITY)
3.2. BODY OF DATA
3.2.P DRUG PRODUCT

MODULE 3 (QUALITY)
3.3. LITERATURES

= 3.2.P.8.1 Stability Summary and Conclusion R 2R REGIONAUINEORMATION

= 3.2.P.8.2 Post-approval Stability Protocol and Stability = 3.2.A.APPENDICES

Commitment

Al Facilities and Equipment

A2 Adventitous Agents Safety Evaluation
A3 Novel Excipients

= 3.2.P.8.3 Stability Data

= 3.3 LITERATURE REFERENCES

COPILOT SUMMARY
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Risk management methodology <
- Basic risk management facilitation methods
- Flowcharts;
- Check Sheets;
- Process Mapping;
- Cause and Effect Diagrams (also called an Ishikawa diagram or fish bone diagram)

Flowcharts <
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Failure Mode Effects Analysis (FMEA) <
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Storage Areas

3.18. Storage areas should be of sufficient capacity to allow orderly storage of the
various categories of materials and products: starting and packaging materials,
intermediate, bulk and finished products, products in quarantine, released,
rejected, returned or recalled.

3.19. Storage areas should be designed or adapted to ensure good storage
conditions.
In particular, they should be clean and dry and maintained within acceptable

temperature limits. Where special storage conditions are required (e.g.
temperature, humidity) these should be provided, checked and monitored.

Nolbeo JB Gl loeal g5 ouls oly sl o
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3.22. There should normally be a separate sampling area for starting materials. If
sampling is performed in the storage area, it should be conducted in such a way
as to prevent contamination or cross-contamination.

3.23. Segregated areas should be provided for the storage of rejected, recalled or
returned materials or products.

3.24. Highly active materials or products should be stored in safe and secure areas.

WHO: 12.20 Highly active and radioactive materials, narcotics, other dangerous
medicines, and substances presenting special risks of abuse, fire or explosion should
be stored in safe and secure areas

3.25. Printed packaging materials are considered critical to the conformity of the
medicinal product and special attention should be paid to the safe and secure
storage of these materials

QC 6[..2:5 L

o2 |y sols Gl Jow (29,50 5 Suielgm c5uuSTa0l) 0lge 0550 10 paar a) aiil lax ol slad 5l wl by JKisls)]
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Quality Control Areas

3.26. Normally, Quality Control laboratories should be separated from production
areas. This is particularly important for laboratories for the control of biologicals,
microbiologicals and radioisotopes, which should also be separated from each
other.

3.27. Control laboratories should be designed to suit the operations to be carried
out in them.

Sufficient space should be given to avoid mix-ups and cross-contamination. There
should be adequate suitable storage space for samples and records

3.28. Separate rooms may be necessary to protect sensitive instruments from
vibration, electrical interference, humidity, etc.

3.29. Special requirements are needed in laboratories handling particular
substances, such as biological or radioactive samples
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Ancillary areas

3.30. Rest and refreshment rooms should be separate from other areas.

3.31. Facilities for changing clothes and for washing and toilet purposes should be
easily accessible and appropriate for the number of users. Toilets should not
directly communicate with production or storage areas.

3.32. Maintenance workshops should as far as possible be separated from
production areas. Whenever parts and tools are stored in the production area, they
should be kept in rooms or lockers reserved for that use.

3.33. Animal houses should be well isolated from other areas, with separate
entrance (animal access) and air handling facilities
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EQUIPMENT

3.34. Manufacturing equipment should be designed, located and maintained to suit
its intended purpose.

3.35. Repair and maintenance operations should not present any hazard to the
quality of the products.

3.36. Manufacturing equipment should be designed so that it can be easily and
thoroughly cleaned. It should be cleaned according to detailed and written
procedures and stored only in a clean and dry condition.

3.37. Washing and cleaning equipment should be chosen and used in order not to
be a source of contamination

3.38. Equipment should be installed in such a way as to prevent any risk of error or
of contamination.

3.39. Production equipment should not present any hazard to products. Parts of
production equipment that come into contact with the product must not be reactive,

Iadditive or absorptive to such an extent that it will affect the quality of the product
and thus present any hazard.

3.40. Balances and measuring equipment of an appropriate range and precision
should be available for production and control operations

14 of 15
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3.41. Measuring, weighing, recording and control equipment should be calibrated
and checked at defined intervals by appropriate methods. Adequate records of such
tests should be maintained.

3.42. Fixed pipework should be clearly labelled to indicate the contents and, where
applicable, the direction of flow. I

3.43. Distilled, deionised and, where appropriate, other water pipes should be

microbiological contamination and the measures to be taken.

3.44. Defective equipment should, if possible, be removed from production and
quality control areas, or at least be clearly labelled as defective

15 of 15
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Figure 2
Typical dip tube
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Figure 3

Typical weighted container
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Figure 5
Typical sampling spears

A: Closed spear for sampling large grains such as maize
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Quality by Design (QbD): a systematic, science- and risk-based approach to pharmaceutical
development focused on building quality into the product.

JCH Jlual

Harmonize regulatory requirements across regions (EU, US, Japan).
Eliminate duplication in development and registration.

Promote efficient use of resources.

Ensure high-quality, safe, and effective medicines.
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e FMEA/FMECA: Failure Mode and Effects Analysis (), 5o¢e)
e HACCP: Hazard Analysis Critical Control Points = (_og,50 s, Jio o3¢ golio ,o i)

e PHA: Preliminary Hazard Analysis
e FTA: Fault Tree Analysis (ais, jl JSio b alins J>)

e Risk Ranking and Filtering
uo)B BB FMEA JL.A i
e Potential Failure Mode: Tablet capping and lamination

e Potential Effects: Reduced tablet strength, poor patient compliance Potential
e Causes: Excessive compression force, improper granulation current

Risk Priority Number (RPN): RPN = Severity (7) x Occurrence (f) X Detection (3) = 84

B geSh m WRPN as 5 coed (mudd o 0,05 ) 0l Lasedd g £489 wods o failure mode « by ye yal)l ¥ o

Recommended Actions: Optimize compression force settings, implement real-time monitoring
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pass-through hatch or pass box. A cabinet with two or more doors for passing equipment,
material or product while maintaining the pressure cascade and segregation between two
controlled zones. A passive pass-through hatch (PTH) has no air supply or air extraction. A
dynamic PTH has an air supply into the chamber.
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* The location of supply
and return or exhaust
air grilles should
facilitate appropriate
airflow directions in an
EICER

* example of an air-
handling system
serving rooms with
horizontal directional
flow, vertical
directional flow and
turbulent flow, for
rooms 3,4 and 5,
respectively.
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Materials that come into contact with systems for water for
pharmaceutical use

* Compatibility
Compatibility and suitability of the materials should encompass the full range of its
working temperature and potential chemicals that will come into contact with the
* Storage and distribution system should be configured to prevent system at rest, in operation and during sanitization.
microbial proliferation and recontamination of the water after * Prevention of leaching

treatment. All materials that come into contact with WPU should be non-leaching at the range

5 a 4 5 : . of working and sanitization temperatures of the system.
* It should be subjected to a combination of online monitoring to

. e f e iy * Corrosion resistance
ensure that the appropriate water specification is maintained.

PW, BHPW and BWFI are highly corrosive. When stainless steel is used it should be
at least grade 316. In general 316L or a higher grade of stainless steel is used

Smooth internal finish.

Once water has been purified it is susceptible to microbiological contamination and the system is subject to the formation of
biofilms when cold storage and distribution are employed. Smooth internal surfaces help to avoid roughness and crevices
within the WPU system. Crevices can be the source of contamination because of possible accumulation of microorganisms

and formation of biofilms. Crevices are also frequently sites where corrosion can commence. The internal material finish SYSTEM SANITIZATION AND BIOBURDEN CONTROL

should have an arithmetical average surface roughness of not greater than 0.8 micrometre (Ra).
Jointing.

The selected system materials should be easily joined by welding in a controlled manner. The control of the process should

include, as a minimum, qualification of the operator, documentation of the welder set-up, work session test pieces (coupons), il * Systems that operate and_are mair’taine.d at glevated tempe.ratures (e-g.>65)

logs of all welds and visual inspection of a defined proportion of welds, e.g. 100% hand welds, 10% automatic welds. are generally less susceptible to microbiological contamination

* maintenance of continuous turbulent flow circulation within water
distribution systems reduces the propensity for the formation of biofilms.

Documentation.
All system components should be fully documented and be supported by original or certified copies of material certificates.
Materials.

Suitable materials that may be considered for sanitary elements of the system include 316L (low carbon) stainless steel,
polypropylene, polyvinylidene-difluoride and perfluoroalkoxy. The choice of material should take into account the intended
sanitization method.

THE GROWTH OF MICROORGANISMS CAN BE INHIBITED BY:

- ultraviolet radiation sources in pipework;

— maintaining the system heated (greater than 65 °C);

- sanitizing the system periodically using hot water (guidance temperature > 70 °C);
- sanitizing the system periodically using superheated hot water or clean steam;

- routine chemical sanitization using ozone or other suitable chemical agents. When
chemical sanitization is used, it is essential to prove that the agent has been
removed prior to using the water. Ozone can be effectively removed by using
ultraviolet radiation.
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Elements of a Robust PPQ Protocol

A written, approved protocol must define:

1. Manufacturing conditions and limits.

2. Data to be collected and evaluation methods.

3. Sampling plan (extensive, statistically justified).

4, Tests and acceptance criteria.

5. Statistical methods for data analysis.

6. Procedure for handling deviations.

7. Approval by relevant departments and the Quality Unit.

Continued Process Verification -Y gl
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Annex 2

Provisional guidelines on the inspection of
pharmaceutical manufacturers

These guidelines are intended to promote harmonization of pharmaceuti-
cal inspection practices among WHO Member States. They are directed
to government inspectors — particularly those operating within small
national regulatory authorities (1) — to assist them in assessing manufac-
turers’ compliance with good manufacturing practices (GMP) (2). They
will also be of value to manufacturers themselves when engaged in self-
inspection or audit.
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