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o P1 anwmzewavdiudszneu (Description and Composition)

o Description : uaniswazndsnjunuunazd NYMAanIc a0 Iuan AN
: Ainiwdayadnuuznismeniweasen ( Physical appearance )
1 Composition van % »as API
- 1w Each gram contains Desoximetasone 2.5 mg. (0.25% W /W)
-niauuu equivalent - Amoxicillin trihydrate 586 mg equivalent to
amoxicillin 500 mg
- w30 Usmvonamein Available dosage form #alanaindaeasnnit 1 @a
Apsudsneazidoanney 1w Total Ascorbic acid 500 mg from
1. Ascorbic acid (as Calcium Ascorbate) 450 mg
2. Ascorbic acid (as Dehydroascorbic acid) 50 mg
0 a159ges wendu Column 1.gasiiurionsa 2.USanuiild 100%
3.l udnsu 4 msnseiiondemesusiazaa i BP2012, p.1159
5. udsseide 4. agwiiivinlssemadoue ( Damldazain )

o il Overage wosimndAtydasdussnaua
- “ Y oo a ' - - - -~
nsdl Overage wvaniulansdiiieafie Loss on Process laivansunsdildifiomsizenaansa?

P1 gmseniu: sredremsidou
o anwazeuardiulszneu (Description and Composition)
Description : White cream

ot - -~ ~ ~ - 4
1 Composition : udsinnasdisndAgyandenaangns wWw

Each gram contains Desoximetasone 2.5 mg. (0.25% W /W)
niauuy equivalent =@ Amoxicillin trihydrate 586 mg equivalent to amoxicillin 500 mg

O ddsenavvesudnnumivr (Components of the Drug Product)

No. Ingredients %W/W Function Reference

ACTIVE INGREDIENTS

1. | Desoximetasone 0.25 | Corticosteroids, potent | BP2016, p.1804-5 142
INACTIVE INGREDIENTS

2. | Dimethicone xx.xx  Emollients, Lubricating | BP2016, p.708- 9 144

3. | Cetostearyl alcohol xx.xx  Stiffening agent BP2016, p.444-5 146

4. | lsopropyl palmitate xx.xx | Emollients BP2016,p.1159 149

5. | Liquid paraffin xx.xx | Emollients BP2016,p.1614-5 151

6. | White soft paraffin xx.xx | Emollients BP2016,p.1615-6 152 Td.
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P2 Pharmaceutical Development

P2.2 Component of Drug Product
P2.2.1 Active Ingredients

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.

Media Solubility (mg/mL)
0.1 N HCl 0.105
pH 4.5 buffer 0.036
pH 6.8 buffer 0.015

P2.2 | dwvszneunes | 2,2,]1 Active Ingredient : API Preformulation

ufindaie - usnoteyaileaiy AP TagaziBen = @ondoyailfuvsslomitunsimuwidindu dw gouasi
(Components | naawnii/#idnd wes APl a1i Solubility, pH, Particle size Distribution, Flow ability,
of the Drug | Uiinmsindauw, Polymorphic, Etc.

Product) - AP| Stability du Heat Stable, Hydrolysis, uases pH
- yndeya ww Auasii APl /ides APl incompatibility : masil Reference Usznau
APl Pre- - iendoyadianilugnasiaun AP @u Dosage form au P2.1

formulation | ( i’nga#mmm‘ltfﬂju Preformulation of Drug Product 1¢")
- nndoyaiidensn aasded Borrmmnzanlumwiuniu Dosage form mwitnamlilu
P2.1

Which properties or physical chemical characteristics of the drug substance (API) affect drug product
development, manufacture, or performance ?

Example Tablet : The drug substance attributes that were considered during product development were:

The drug substance solubility and its pH dependence. / The multiple polymorphic forms of the drug substance/
The drug substance stability / The flow properties of the micronized drug substance. /

The particle size of the drug substance.

= doya APl Part S1.3 guandiivialy (General Properties) : $1.3 ilieyaa=dun annsofsdoyaduit inedune
AudiAres APl fiazuszifiu eusznaunisvin RD ves Dosage form tiug

* gy dtdoya APl ymnziudas pH finls Seimndudadmualumssadiululda pH ansdt AP dasnis // APl nude
Ufjifen Hydrolysis uaza1n Molecular Structure lsiwuwsj Function Ester, Amide, Lactone Souadesfugluvy
wuila dhwi8 Wet Granulation lasldiniu Granulation Solvent 1s




P2.2

daulsznauyae
uanAMNEN
(Components

of the Drug
Product)

Pre-
formulation

msidan
Excipients
ADINNIZAY
Dosage form

2.2.2 Excipients : Preformulation

- maniiien excipients #illu Monograph s (compendial excipients )
- # nitu 3& dluisl compendial excipients aasidanitiilu Food Chemicals

Codex ( FCC)

- udsdoya excipients vomuauasmiiludiu smomauaiidenld excipient wug lu
mssosniue 1ld Dosage form siu
- udadoyasuds mdnwr Compatibility fusasdrdnuiiedonld excipient i 1w

9706151 Text book

wia Journal

( Handbook of Excipients tislwsiq dule’)
- Excipients anasndauiosiiauazisnn W Tablet lidfsosld Emollient nia
arsusondwniel 2 dwdesuSinm tdw dild Binder swiliaudoiinly =
Dissolution it = ulensazarnlaiil nfigadaliiiisn

- Vaw Excipients ludriumldeniuu : 1.Handbook of Excipients,

2. lIG Limit (US-FDA) 3.Text/Journal 4. Guide Formulation 5.R&D

- Dosage form #iin1sld preservative 11u Solution, Semisolid
unutiaya 1.madensia, 2. mmdndutes preservative uar 3uanimadaumivinim
unzanlunissinde (preservative effectiveness)

0

P2.2 dwwvsznavnasniiniumion (Components of the Drug Product) : Aunssiinisition

mM3107 1 udnomaualunisiion Excipients viu g

No. | Function Ingredients/Excipient Justification / Reasonable
1. |Diluent Lactose Monohydrate, Maize Starch
2. |Lubricant Magnesium Stearate
3. |Glidant Silica, Colloidal Anhydrous
4. |Binder Polyvinylpyrrolidone K30
5.

magpnmwialumaden Ingredients/Excipients winamgua

Recommended Use **

e hm‘:::{::dﬂOM it Dossige Limit/Range Datoue Concentration
[oeeee.. Tablet form | form |
ACTIVE INGREDIENTS
1. | Dosemn | - (APl) | - (API) | OralTablet | Dosemn
Ingredients/Excipient
2. |Lactose Monohydrate l 125 mg I Oral Tablet [ 1500 mg l Oral Tablet l nidoya
¢, *® Reforonce | V..cccuseiiooie eisisvissione viouun Reference (Dwiiud’ 1w Lactose Monohydrate from ref. ...........

[m30# 3 usasdoys Evidence supports compatibility between the excipients and the drug substance
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uanAuTEN

duagy
.. - %84 1 : 1ou Finished Product Specification ( FPS ) #ainssvinens Monograph

(Finished N 3

1w Pharmacopoeia mu Dosage form viug winsugaemiidieiigreds

Product) > I FPS (Uuthwinslunisiannsiriu

R&D - %8l 2 : QbD [_Quality by Design ] usawmi1119 Quality Attribute : QTPP = CQA
Formulation | yiay Justification maualuniaifen Parameter aumwiu dnidludendwdmsnoduamnm
W03 | ynmimundriuen [ Reference uurih - Quality by Design for ANDAS:
Formulation | 5, Example for Inmediate-Release Dosage Forms, April 2012 flgintanaufiog ]

P2.3.1 naavimwmigessiiuad Formulation Development

-uumtfmleéqmmnumuinﬁmﬁm(orug Product) #n‘t']un‘hamuuwmsﬁ'nmgmiﬁ'v

QTPP [Quality Target Product Profile ] : miasqluuumamamacidaondy lenuruanyuzdenmnweasudaiusie
welwaiulslugunm lndssduiiterdosiudszind nuazanuaensis

- QTPP Wuilesudrdgeesunil fii QbD [ Quality by Design ] #s QTPP il mangsdasiimualilusuasunimwamidiiu
lauBesnpuaanitivasian Audnvurees product

- QTPP Wszneushs puasBnonsnzessdaiwi fiilmwéndu ieliiulelu safety and efficacy

CQA [ Critical Quality Attribute ] : pusnis/auanvuzeos Drug Product 1ils physical, chemical, biological
wia microbiological #idasmunalvoglu Limit fuanzas ( Spec ) Walviulslugunwvosudadus Massawidasms
- maizy CQA Tagdesin QTPP srieriansinanaguuserasmandemeiiannsodedwldiugine, gl
TInmsftRuETR AunweosriRiwmgasanandasfisaniula ( Out of Spec )

Elements of Pharmaceutical Development

Quality Target Product Profile (QTPP)
A prospective summary of the quality characteristics of a drug product
that ideally will be achieved to ensure the desired quality, taking into
account safety and efficacy of the drug product.

The QTPP is an essential element of a QbD approach and should be
defined early in the pharmaceutical development.




Elements of Pharmaceutical Development

Critical Quality Attributes (CQA)

A physical, chemical, biological, or microbiological property or

characteristic that should be within an appropriate limit, range, or
distribution to ensure the desired product quality.

CQAs of solid oral dosage forms are typically those aspects affecting
product purity, strength, drug release and stability.

| Test Requirement Method Attach p.
P Appearance | Visual examine 395-396
P2.3 26N 1 Identficaton | A. The IR absorption spectrum of the residue so oblained exhibits USP39, p 3054 395-396
nf’,ra !.I'NFPS maxima only at the same wavelengths as that of a similar
preparation of Reference Standard of Clonazepam
wam u}‘“u’“’ B. The retention tme of the major peak in the chromatogram of the
ﬂv’]uﬂ UNTNTBY Assay preparation comresponds 10 that in the chromatogram of the
- .v ¢ Standard preparabon, as oblained in the Assay.
HAanNnuUMne
Dissoluton | NLT 75%(Q) of he LA. of C_H _CIN O, is dissolved in 45 minutes. USP39, p.3054 395-396
Uniformity of dosage units: | AV <15 (for first 10 tablets, T=100) USP39, p.3054 395-396
Content Uniformity
Related compounds | - NMT 0.8% for the peak al relative retention time 0.7 are found USP39, p.3054 395-396
- NMT 0.4% of clonazepam related compound A are found
= NMT 1.0% of clonazepam related compound B are found
= NMT 0.2% of any other impurity is found
- NMT 0.5% of sum of all oher impurities
Assay | 90.0 - 110.0 % of the LA. of C_H, CIN,O, USP39, p.3054 395-396
Storage | Preserve in tight, light resistant container, store below 30°C Altached 684 - 729
(Stabikty Report)
ShelfLife | All pack size are 3 years Altached 684 729

- All pack size in Blister (PVC ) and aluminium foll are 3 year
- All pack size in Bottle ( PVC) and aluminium cap are 3 year

(Stabiity Report)

16
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Example: QTPP for Generic IR Tablet

QTPP Elements

Dosage form Tablet Pharmaceutical equivalence requirement: same
dosage form

Target Justification

Dosage design Immediate release tablet without a Immediate release design needed to meet label
score or coating claims

Route of Oral Pharmaceutical equivalence requirement: same

administration route of administration

Dosage strength 20 mg Pharmaceutical equivalence requirement: same

strength

Pharmacokinetics | Immediate release enabling Tmax in | Bioequivalence requirement
2.5 hours or less; Bioequivalent to Needed to ensure rapid onset and efficacy
RLD

Stability At least 24-month shelf-life at room | Equivalent to or better than RLD shelf-life
temperature

Reference: Quality by Design for ANDAs: An Example for Inmediate-Release Dosage Forms (April 2012)

Example: QTPP for Generic IR Tablet

QTPP Elements Target | Justification
Drug Physical Attributes Pharmaceutical equivalence requirement: Must meet the same compendial or other applicable (quality)
procli_uct 'dentification standards (i.e., identity, assay, purity, and quality).
quality
attributes Assay
Content Uniformity
Dissolution
Degradation Products
Residual Solvents
Water Content
Microbial Limits
Container closure system Container closure system Needed to achieve the target shelf-life and to ensure tablet
qualified as suitable for this drug | integrity during shipping
product
Administration/Concurrence with Similar food effect as RLD RLD labeling indicates that a high fat meal increases the AUC and
labeling Cmax by 8-12%. The product can be taken without regard to food.
Alternative methods of administration | None None are listed in the RLD label.

Reference: Quality by Design for ANDAs: An Example for Inmediate-Release Dosage Forms (April 2012)
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Example: CQAs for Generic IR Tablet

Quality Attributes

of the Drug Product

Target

Justification

Physical
Attributes

Appearance

observed.

Color and shape acceptable to the
patient. No visual tablet defects

No Color, shape and appearance are not directly linked to safety and
efficacy. Therefore, they are not critical. The target is set to ensure
patient acceptability.

Odor

No unpleasant odor

No In general, a noticeable odor is not directly linked to safety and
efficacy, but odor can affect patient acceptability. For this
product, neither the drug substance nor the excipients have an
unpleasant odor. No organic solvents will be used in the drug
product manufacturing process .

Size

Similar to RLD

No For comparable ease of swallowing as well as patient acceptance
and compliance with treatment regimens, the target for tablet
dimensions is set similar to the RLD.

Score

configuration

Unscored

No The RLD is an unscored tablet; therefore, the generic tablet will
be unscored. Score configuration is not critical for the acetriptan
tablet.

Friability

NMT 1.0% w/w

No Friability is a routine test per compendial requirements for
tablets. A target of NMT 1.0% w/w of mean weight loss assures a
low impact on patient safety and efficacy and minimizes
customer complaints.

Reference: Quality by Design for ANDAs: An Example for Inmediate-Release Dosage Forms (April 2012)

CQAs for Generic IR Tablet

0.2%,
Total impurities: NMT 1.0%

Quality Attributes Target Is this a Justification

of the Drug Product CQA?

Identification Positive for acetriptan Yes* Though identification is critical for safety and efficacy, this CQA can be effectively
controlled by the quality management system and will be monitored at drug product
release. Formulation and process variables do not impact identity. Therefore, this CQA will
not be discussed during formulation and process development.

Assay 100% w/w of label claim Yes Assay variability will affect safety and efficacy. Process variables may affect
the assay of the drug product. Thus, assay will be evaluated throughout
product and process development.

Content Uniformity Conforms to USP <905> Yes Variability in content uniformity will affect safety and efficacy. Both

(CU) Uniformity of Dosage Units formulation and process variables impact content uniformity, so this CQA will
be evaluated throughout product and process development.

Dissolution NLT 80% at 30 minutes in 900 Yes Failure to meet the dissolution specification can impact bioavailability. Both

mL of 0.1 N HCl with 1.0% w/v formulation and process variables affect the dissolution profile. This CQA will
SLS using USP apparatus 2 at be investigated throughout formulation and process development.
75 rpm
Degradation ACE12345: NMT 0.5%, Yes Degradation products can impact safety and must be controlled based on compendial/ICH
Products Any unknown impurity: NMT requirements or RLD characterization to limit patient exposure. ACE12345 is a common

degradant of acetriptan and its target is based on the level found in near expiry RLD
product. The limit for total impurities is also based on RLD analysis. The target for any
unknown impurity is set according to the ICH identification threshold for this drug
product. Formulation and process variables can impact degradation products. Therefore,
degradation products will be assessed during product and process development.

i)

Reference: Quality by Design for ANDAs: An Example for Inmediate-Release Dosage Forms (April 2012)

06/03/66
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Example: CQAs for Generic IR Tablet

Quality Justification
Attributes CQA?
of the Drug

Product

Residual Solvents USP <467> option 1 Yes* Residual solvents can impact safety. However, no solvent is used in the drug
product manufacturing process and the drug product complies with USP
<467> Option 1. Therefore, formulation and process variables are unlikely to
impact this CQA.

Water Content NMT 4.0% w/w No Generally, water content may affect degradation and microbial growth of the
drug product and can be a potential CQA. However, in this case, acetriptan is
not sensitive to hydrolysis and moisture will not impact stability.

Microbial Limits Meets relevant pharmacopoeia Yes* Non-compliance with microbial limits will impact patient safety. However, in

criteria this case, the risk of microbial growth is very low because roller compaction
(dry granulation) is utilized for this product. Therefore, this CQA will not be
discussed in detail during formulation and process development.

*Formulation and process variables are unlikely to impact the CQA. Therefore, the CQA will not be investigated and discussed in detail in
subsequent risk assessment and pharmaceutical development. However, the CQA remains a target element of the drug product profile and should
be addressed accordingly.

Reference: Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (April 2012)

P2 Pharmaceutical Development

P2.3 Finished Product

P2.3.1 Formulation Development

o Brief summary describing the development of the drug product

o The proposed route of administration and usage

¢ The differences between clinical formulations and the formulation
described in P1

¢ Results from comparative in vitro studies (e.g., dissolution)

06/03/66
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Example: Formulation Development

Disintegrants and lubricants optimization of VC Tablets

Ingredient

Amount

Formulation 1

Formulation 2

Formulation 3

g %wW/w g %oW/wW g %owW/wW

VC (API) 25.0 50.0 25.0 50.0 25.0 50.0
Lactose anhydrous 47.5 95.0 47.5 95.0 59.5 119.0
Microcrystalline cellulose (1) 12.0 24.0 12.0 24.0
Microcrystalline cellulose (2) 12.0 24.0 12.0 24.0 12.0 24.0
Sodium starch glycolate 2.3 4.5
Croscarmellose sodium 23 45 23 45
Magnesium stearate 13 2.5
Sodium stearyl fumarate 13 2.5 13 2.5

Total weight 100.0 200.0 100.0 200.0

Results of disintegrants and lubricants optimization

Example: Formulation Development

Test Topic

Formulation 1

Formulation 2

Formulation 3

Average weight 198.7 mg 197.8 mg 199.8 mg
Weight variation -3.7%, +3.1% -2.7%, +2.4% -1.7%, +2.1%
Hardness 4 kP 3 kP 3 kP
Thickness 3.3 mm 3.1 mm 3.1 mm
Friability 0.3% 0.2% 0.3%
Disintegration 9min53s 4min35s 2min 17 s

06/03/66
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Example: Formulation Development

Results of disintegrants and

lubricants optimization

Comparative Dissolution Profile in 0.1 N HCL

120
£ 100

Drug Dissolved

80
60
40
20

o
o
N
o

Time (min)

Comparative Dissolution Profile in Buffer pH 4.5

100
£ ® ~o-F1
g 60 -2
3 40 -o-F3
R 20

0

0 10 20 30 40 50 60
Time (min)

%Dissolved (%)

Comparative Dissolution Profile in Buffer pH 6.8

120
100
80
60
40
20
0

o
o
N
o

Time (min)

Stability study data at 40°C / 75%RH

Example: Formulation Development

Formulation Impurity A (%) Total impurities (%)
Initial Day 14 Initial Day 14

1 0.02 0.17 0.04 0.5

2 0.02 0.07 0.04 0.2

3 0.02 0.05 0.04 0.1

06/03/66
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P2 Pharmaceutical Development

P2.3 Finished Product
P2.3.2 Overages

Any overages in the formulation with justification

Overage to extend shelf life of drug product is generally not acceptable
P2.3.3 Physicochemical and Biological Properties

Parameters relevant to the performance of the drug product such as
pH, onic strength, dissolution, redispersion, reconstitution, particle
size distribution, aggregation, polymorphism, rheological properties,
biological activity or potency and immunological activity

P2 nmswmumisandunssy (Pharmacevtical Development)

P2.3 | udmstrien | P2.3.3 gummniBmuaiinianin
dnsagl - 10mada Physical Appearance vas Finished Product Spec siuunu

(Finished | nanlun1siiiew wu sudiananlitafou 8210 awiledisn L Sndwmilanans

v —a - o . . '
Product) | - udopmuanidimaasinnenin 8w, vas Finished Product wiudn pH 29
uBANUN Unen

P2.3.3 gumniBvnailainem : Bas Microbiologic test #a Finished
Product msilderimunaatisls

- dufwendiavinludolidasiidmuaiias Microbial limit test,

- duflw Semisolid, Solution iidadmuaiias Microbial limit test winou
( #orinezdiu P2.6 Seagudoyaues P2.6 udansenasly )

- emniiodoya AP il Indication (fisiu Microcide wia Biological

activities wia Potency uaz Immunological activity azasandavadials

14



P2 Pharmaceutical Development

P2.4 Manufacturing Process Development

¢ Selection of the manufacturing process in particular its critica
aspects

¢ Selection of sterilization method

P2.4 | mswmwn - IWeBwne Process nsuiin lusvau Production Scale iitauano
nszvawmsudn | @aunisiin Excipients

(Manufacturing | - Bxenadurenisdennizumnianin lnsaqudoyaeinauantdioes APl uaz
Process Excipients idu n1aidianifufiseiin Dry granulation nis Wet
Development) | granulation (ifenlasguanizessied ity fonusaufizen Hydrolysis uas
nugungillage Soansldndnsas Wet granulation samituinle )
- owawfomadeniniosiefildufin desilauaniBediols

- anlvdgUdayauants Scale up 9nvilu RD {Uu Primary batch /Pilot
(AuanTaondosdnsluszau Production dsvinaves Primary batch size
= trial w3e production batch fild’) 9ai1Iu Batch virdasntsuiin
WavuAndusiludnwisde ww Anvr Stability / BE uaz process validation
Waquimdsan Scale up dasuuiBuaniivan mswoels udadusilas
aunmaiianeniali uasinesliaguuasinnisia Primary 3 Batches siaiitas

. - e . 4 v e - a
nsdl Sterile : n151ianis sterilization finunzaniusmeddglunmsuineds
wazaremnfornmsriulaszningaisiniu nuguniaiildluniauin

06/03/66
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P2 Pharmaceutical Development

P2.5 Container Closure System
¢ The suitability of the container closure system used for the storage,

transportation (shipping) and use of the drug product
@ This discussion should consider

Selection of materials

protection from moisture and light
compatibility of the materials of construction with the dosage form including
sorption to container and leaching safety of materials of contraction

© performance such as reproducibility of the dose delivery from the device

-

#inwesntsiden Container Closure System lufsdoau

szuulazay - 1w

MBULUIY Janil imnwanodwls deddesls

(Container - aBuefoguanifinny Packaging flszdaninwiminasaniwaneudedus
Closure - Packaging saailluszuuia imsnzansenisifivinw Finished
System)

Product lvnsanmaremauenguasndaium imanziunsauds uaznis
Wluld Tasamzdrdaslduuunu wuunes saudemamvasanslunistesnu
nsUa-WUalaowdnan

- O, P
Part P2.5 - uERIANIINzANT BN BususTy vRanld udindedagussy
- J ~ v o PR R - v
toyaginu wion Packsize ua:uﬂmmquanm‘lw Product finnupsaniwls 1w

2 ¥ - -~ ~ e - ' -~
Part P7 - vade | \Quszuulaarnnsodasnuuinimtiennin factor filuasaninnasaninwls idu Yaenn

ssuullazes i Jooduus YaerunrswdlanwandondanuazMicrobial
S - doomamndoaiu Monograph ves Dosage form v« 1w Diazepam
( Container Tablets a1 BP2016, p....... fimuavana Storage i1 Diazepam Tablets

Clonirs systen) should be protected from light.

> nuususiganilauani® Protected from light Seezdanadasny
Monograph BP2011 ww ldnandun
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P2.5 | szuulnzes * drldnanedu uansdoyaaUueniin Primary -Secondary-Tertiary
MYV * p1u compatibility ldayasinnisdnw Long term Stability
(Container Study Usznauls’

Closure * dodoyandnuas Stability Study wu Protocol-Result-nangiunas
System) Wasient dolw Part P.8 Stability dawins P2.5 daanawzdmil
Wierdassnaguua

- 19nndaya compatibility #esudnimeieniu muu:ussqtfm

Tazanaz sngu Sterile dasdndenansnw eusznoumsfinrsan

- nidl Multiple-dose container 1w Nasal Deliver sasiinanisfinun
fuamoAnuasnanerasUsI APl 91nn1svnusazAs)

P2 Pharmaceutical Development

P2.6 Microbiological Attributes

¥ The microbiological attributes of the dosage from

¢ The rationale for not performing microbial limits testing for non-
sterile products

¢ The selection and effectiveness of preservatives systems in product
containing antimicrobial preservatives

9 The integrity of the container closure system to prevent microbial

contamination for sterile products

17
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P2 Pharmaceutical Development

P2.7 Compatibility
o The compatibility of the drug product with

© Reconstitution diluent(s)
© Dosage devices

e.g., precipitation of drug substance in solution, sorption on injection
vessels, stability

¢ To provide appropriate and supportive information for the labeling

l

!

P2.7 | Amadanule vatofimsdnmiontoyn

POIMARA U 1. Drug-Excipient Compatibility
(Compatibility) 2. Pharmaceutical Packaging Compatibility ( anedniu Part P7)

3. Drug-Dosage Delivery Devices Compatibility ( wdw #néia )
BruoBriolent C tibil
* uamotayaaiuaywin gasaniulaiil incompatibilities szwina API riu Excipients @9 laonidaya
91n Textbook, Journal, Study 197 w3an1sdnya incompatibilities Tauguisias
(aeaila Handbook of Excipients siaa 12,1309 Incompatibilities sxdaulduin )
* lduanisdnun Stability Study 1u P.8 Usznaunistiuduannmdinuls sznine Drug-Excipient uaz
Drug — Packaging

® nsdlenda : masildayan1sdnen Compatibility sesufindmrieniu Aniazaisaniz, Aniazae /
@1999979 (solvent /reconstitution diluent), dosage devices 1w g uinio yanMe, aIuiiTINiw
(co-administered) 1w wunfia wia arsazaeduilismiveda (mwdonaiudelwionasiafuen) Dusn
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P3 Manufacture

P3.1 Batch Formula
The formula with name and quantities of all ingredients including
substance(s) which are removed in the course of manufacture

¢ The actual quantities (g, kg, liters)

o Overage

¢ The total number of dosage unit per batch

¢ A description of all stages involved in the manufacture of the dosage

form

o The references to quality standards of all ingredients

37

P3.1 s2ad1s Production Batch Formula

The Production Batch/ Commercial Batch size of is 400,000 's ( 98.40 Kg. )
which show on table

ACTIVE INGREDIENTS

1 Anti-histamine
INACTIVE INGREDIENTS

2  Maize starch (Corn starch) Diluent

3  Lactose monohydrate Diluent

4  Povidone K30 Binder

5  Hydrophilic fumed silica Glidant

6  Microcrystalline celluloses Disintegrant

7  Magnesium Stearate Lubricant

8  Ethyl Alcohol**** Granulation Solvent
Total 246.00 98.40 100.00

Ethyl Alcohol **** : Evaporated during processing

Theoretical Yield =

i Standard Yield =

d’mlﬁsm‘b‘lm‘l‘mnlnugnﬁuo&mulﬂuuﬁu Batch Formula uas

06/03/66
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Pilot Batches | = These may be used in the development or optimization stage. Pilot batch size should correspond to
at least 10% of the future industrial-scale batch. For oral solid dosage forms this size should be at
least 10% or 100,000 units whichever is greater unless otherwise justified.

= A batch of a drug product manufactured by a procedure fully representative of and simulating
that to be applied to a full production scale batch. (For solid oral dosage forms, a pilot scale is
generally, at a minimum, one-tenth that of a full production scale or 100,000 tablets or capsules,
whichever is the larger unless otherwise justified).

Primary A batch of a drug product used in a shbill'y sfudy, from which stablllty data are submitted in
Batch : 1oy plicatiol Yo, of e q o e rio shelf = rgspgcﬂvgly
For a drug product, two of the three batchos should be at loos' pllot scale bo'ch and the third batch
can be smaller if it is representative with regard to the critical manufacturing steps. However,

a primary batch may be a production batch.

Production = A batch of a drug substance or drug product manufactured at production scale by using
Batch production equipment in a production facility as specified in the application.

= A batch of a drug product manufactured at production scale by using production equipment in
a production facility as specified in the application.

Commitment | Production batches of a drug substance or drug product for which the stability studies are initiated or
batches completed post approval through a commitment made in the registration application

P3 Manufacture

P3.2 Manufacturing Process and Process Control

¢ A flow diagram giving the steps of the process and showing where
materials enter the process including packaging

© The critical steps and points at which process controls, intermediate
tests or final product controls are conducted

¢ Steps in the process should have the appropriate process parameters

identified, such as time, temperature or pH including environmental
conditions

¢ Preparation and sterilization of components (i.e. Containers, closures)
for sterile product

06/03/66
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Ingredient | | Manufacturing Step I | Process Control | | In-process Control |

VC (API), Lactose »l Dry granulation |ﬁ Screen opening
anhydrous, Feed rate
Microcrystalline
cellulose and
Croscarmellose
sodium
| Blendin l« Blending time
3 9 Blending speed
— — "
Sodium stearyl »l Lubrication |‘ Blending time s ,;2:;'3“ on
fumarate ‘ Blending speed Moisture content
| Tableting |«| I |
\ 4

Critical Process Parameter (CPP)

A process parameter whose variability has an impact on a critical
quality attribute and therefore should be monitored or controlled to
ensure the process produces the desired quality.

06/03/66
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My ( #rend@Aty... mg/Tablet ) ldnszuammisuia Wet granulation finsldiaiasinsiiondsszay
Production Scale it

Pre-Mixing $owndos Model | ... KO | Kg.

Wet Granulation

1
2
3. | Wet Screening
4

Drying Process

& ' o~ L - - - - ~ o
mon‘smm"muﬂmz\ln'wmgawm 1“1]“5\608““1‘5“8“ O ATIVFADUAINAD ARABINUNTEUIRNTTHAR 9 AN

Fluid Bed Spray Coater )
Coating | : Bottom Spray Type Tdquiadasing / anndr 1 T/ viude-jwadessnaduten
: Model YS-FD-

P3 Manufacture

P3.3 Controls of Critical Steps and Intermediates
% Critical step:

© Identify the critical steps of the manufacturing process
© Tests and acceptance criteria

¢ Intermediate: Information on the quality and control of intermediates

isolated during the process

06/03/66
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Example: Controls of Critical Steps and Intermediates |

Manufacturing | Is thisa | Impact on Drug Justification
Step CPP? product CQA
Dry granulation Yes Assay This step controls the final granule size distribution. A

suboptimal distribution may affect flow, causing variable
tablet weight and assay during compression.

Content uniformity

If milling generates excessive fines, both bulk density and
flowability of the blend may be impacted. This, in turn, may
impact CU.

Blending Yes Content uniformity

This step can affect blend uniformity which, in turn, affects
Cu.

Lubrication Yes Dissolution Over-lubrication due to an excessive number of revolutions
may impact disintegration and, ultimately, dissolution of
the tablets.

Tableting

P3 Manufacture

processing or filling).

P3.4 Process Validation and/or Evaluation
Description, documentation and results of @

the validation and/or evaluation studies for | " rrocessvauoationoataror orus recistraion
critical steps or critical assays used in the
manufacturing process (e.g., validation of
the sterilization process or aseptic

ASEAN GUIDELINE ON SUBMISSION OF MANUFACTURING

06/03/66
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P 3.4 msasvdeummgnAvsganszumsuinuay/vies msdssdiuua
(Process Validation and/or Evaluation)

wnasimsfimenmi Process Validation (PV) : nidinuialuyszne

587 1 | 8w Process Validation Protocol ua: Report sziu Production Batch é1uiu 3 Batch soifios fithw
Option 1 | awdarimuamasgu uazUsziiiuanuiu Homogeneity uiy
(Three Consecutive Successfully Validated Production Batches)

58fi2 | - 2.1 iu Development Pharmaceutics Report (syudoyasn Part P.2)
Optien 2 | - 2.2 #iw Validation Scheme on production scale #ads Protocol Process Validation
lusziu Production Batch §1win 3 Production Batch siaiiles uazuuuvladn Report (soasua PV)
- 2.3 uwu Table of Content ( #1s Annex B nes ASEAN Process Validation Guideline )
- 2.4 friuseshazds Process Validation (aldvzifiouenudy forawnrswidoua PV 3 Production Batch siaiitas
- 879welvds Validation Scheme + Validation Report #ea Pilot Batch 1 Lot. ( awianat9sasds )

Option 2 sniiudmiu eathiag, wiitudalasnszwnsudeivahlildidnmnesgw (Non-standard

processes Lou such as non-standard methods of sterilization and aseptic processing, and other
specialized products such as modified release dosage form) 1wld Option 1, 3 du PV

587 3 | Lifion =P naduiniinldiuseclas Reference Agency 1iu The European Medicines Agency

option3 | [ EMA ] : #u Declaration statement fusesinenasidwiugaisiviiusoouds

‘ malszsdivinizunindasadiu Non-standard methods of manufacturer wialal forsuonszidiv dudaluil
| [ uasosiumald Option 2 wawnniiu Process Validation (PV) ]

Dosage JUuuurdaiarisiuey (Specialized pharmaceutical dose forms) wiw idasueuuuldansduuy uiiwed
form fusmy (MDI) wdaavusiuuunsuris (DPI) wdadmilsaeindefinszeiesidemanar ( liquid dispersed sterile
products) 1du Suspension Emulsion {iwsw udaiwii saulasmalaaldess ( Modified release
preparations udniwyiiaelulinusinit e wsesduszneuiomin  riaiuiiguuunlienewiznieiu
1w Depo, Liposome, Micellar, Nanotechnology
Production - nrviumIkBaiianaguden nTanizuimniedauu Uiy Lyophilization Microencapsulation
Process nazummisdaeniianindolas Aseptic Technique nivurumaudaitil APl wia Excipient flareraliifadyn
1u Process n1iudianda Scale Up wia gn Stability sinn1anisuislu Size ilngiu usu
- nazuamm i waseemmalulailnl ( Conventional pharmaceutical processes incorporating new
technologies ) 1w n1iudnewdialaaldunayallen wiiinaildinaluladina idu maluladnmseuudauuuna
Alaitealdiuialy
- nazuumaniasieidunanndeil lildigaasgw ( Non-standard methods of sterilization)
Terminal sterilization éu Moist heat lasldan1zdud lilsimualudrm e wiemaldseditdnit we KGy
Discretion nugmmaRa noimssegudn Tudmanudessesgihefiorniieduenadaiuien / Uszauntidizesduin
Tumanaudaduniinisuiwmiadamiowndo adroafoin tdw feainndmuadaiuiildiueygin Sumin
naudaluewiniunisadonu Dudu / araditlasnnssuunmifouasiaw / Ysziiimaufuliaw GMP
possmuALBRAd MIU NI UM T UL Y
Reference 1. 107 A1mBY Uszn1AdWnIMANLIN TINN1TDMTILAE (389 LKINEN1TEUTIENIIN1IATINEBY A NGNABIYE o
nizumminiin (Process Validation for Finished Products),
2. Guideline on process validation for finished products - information and data to be
provided in regulatory submissions (Annex Il), EMA

06/03/66
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P3.4 n1sasavdeuanugnaaszesnszuIunIsuanuay/wie maUsaiiuua
(Process Validation and/or Evaluation)

o d

N 2
Option 2
381 3
Option 3

iiw Process Validation Protocol uaz Report sziusziu Production Batch d1au
3 Batch saiflas  fiiwmudaimuannasgim uasuszdinmiaiu Homogeneity ud
(Three Consecutive Successfully Validated Production Batches)

: skt iendulagldisi 1

Liswqa ( Mldiamzeinaameludsana )

laiflon =P nsdludniurienldiusaslas Reference Agency wiu The European

Medicines Agency [ EMA ] : liu declaration statement i’umohmnmsﬂﬁmﬂuqn
Wennufisusesuds

P4 msmuANaIsUIuAe (Control of excipients)
4.1 Farimuannsgu (Specifications)
4.2 38M3ATIeM (Analytical Procedures)
43 asUpusditiundiudiennuysiviednd (Excipients of Human
or Animal Origin)

8MSeNas
P5 n1smIUALKARANTIESIU (Control of Finished Product)
5.1 fYafmumaniy (Specification) warmizdaiussinisinsien

(Certificate of Analysis)
5.2 BMIUATILM (Analytical Procedures)
53 N15ASINABUAIMNQNADIVITINITIATIY (Validation of
Analytical Procedures)
54 MTIATILATUNTIHER (Batch analyses)
55 MInsIvaNvuzIanzyesatsiievu (Characterization of
Impurities)
5.6 mi%ummquaﬂad'ﬁ'aﬁwumamz (Justification of Specification)
P6 asunIgIUMTeTaRuInTE U (Reference Standards or Materials)
P7 syuulnueansurussy (Container Closure system)

06/03/66
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P4 Control of Excipients

API

Ingredient | Composition An alyﬂcal

Excipient 1 336.00 mg d
Excipient2 | 225.00 mg » Specification ‘ procedure

Excipient 3 49.00 mg

+

Excipient 4 540 mg COA

Excipient 5 0.06 ml

Excipient 6 1.6 mg

- d1lduans Test
w9 Supplier uu
Residual solvent
Aooudslidniem

- nadilaildvasounn
vate Aealusamaua
vlotin Taoudolin
COA nasguiinin
oA
atadnamnain
duiin Excipient
UATADINAFOURITD
ddty 1du Iden,
Assay, Heavy
Metal, Microbial
Limit

- msiuamu Pharmacopoeia nnviade
- Excipients 1 72 m3ld' Pharmacopoeia waniiyr athuanmaiesim
- Excipients ww funes doliifiludmen asuswuienasawanulaensis
(MSDS) wiudin 1 @llayqalilduanemsld uaznisiimwa spec ms
fianansaredoaiuayu adrodon ) COA aangmudennlniiansun
- nsdiiimaiansUseusienfialne (Novel Excipients) Basineslaiillu
Pharmacopoeia wldluudnimmismialuguuuunisiionlmi doouds
Mwanduafinaiunisuia, nsaseanwunaniz(Characterization)
MIMUANANNIN, Uwutoyadwdsiuduaimlaeaislunislinm clinic uas
non-clinic

: nn Excipients Gusmngassiniu
1. Specification 2. COA from supplier excipients
3. Reference Pharmacopoeia ( Xerox viansimansis )
4. Test Record /Batch Analysis aenoian 1 Lot.
5. COA Excipients Test fiaanlasguiin Finished Product

06/03/66
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P4 msmivanarsusouss (Control of excipients)

P4.2 | i8msinsed - udanei8insizianadanmuatese 4.1 (sinldi8aw Pharmacopoeia)
(Analytical - duwswanslimnsaiansiluies Lab Swld' g duaewnisiia Dilution test,
Procedure) sz -wiia-#ve-9u 1es Column HPLC, GC

P4.3 | arsupusoiist - mildesuanedeys adventitious agents 1w undsiniia doivuanaIgIw
unaafiniaain s1waziduanisadeu viral safety data
aywindodnd - nid Excipients #ildnnviofisuazdnd 1 COA syligmaninnainundolnm

(Excipients of | (wMg Stearate lavnfismdedniild arsdomisdosusesiildanundsle — fAdni
Human or lidositusaiwdoalsaiinsie )

Animal Origin) | - nsdildondniiAeados e i'aa'lu"n‘m{gi'tﬂma’mnnnmfoim"umo'511]11nv1n

Transmitting Animal Spongiform Encephalopathy(TSE) wia Bovine

Spongiform Encephalopathy (BSE) deinsagauls’

- Wednaths Excipient #iin dndaiidndes : Lactose fldainuads,

Gelatin #ivh91n Bovine-Beef [Gelatin visinsnmavinein Porcine —PIG]

Aauuir naew Part § : Gusuriiansna List of Excipient sessnsindull uamedoyassdaovionsa il usiazaaly
Pharmacopoeia sl lunisis Spec uazivua Analytical Method s1nsiuvin/uny enaisensde P4.1-4.3

P5 Control of Finished Product

P5.1 Specifications
P5.2 Analytical Procedures
P5.3 Validation of Analytical Procedures

P5.4 Batch Analyses
P5.5 Characterization of Impurities

P5.6 Justification of Specification(s)
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P5.1 SPECIFICATION

Test procedure Acceptance criteria Method reference
Appearance A Yellow, round, film-coated tablet engraved 5 mg on one |In-house, Visual inspection,
side and B on the other side. attached p.86
Uniformity of mass Meet the requirements in Ph Eur. In-house, Gravimetry. attached
p.88
Identification Bisacodyl Positiveidentity In-house, Infrared absorption
attached p.89
Identification Bisacodyl Positiveidentity In-house, LC, attached p.90
Content Bisacodyl 95%-105% of state amount In-house, LC, attached p.90
Dissolution Bisacodyl Meet the requirements in USP According to "Dissolution- |In-house, LC, attached p.91

Delayed release dosage forms, Buffer stage".

In USP dissolution apparatus 2 (paddle). 100 rpm. After 30
minutes

not less than 70%(Q) of stated

amount. 6 tablets tested

Related substance NMT 2 % in Total In-house, LC, attached p.94
NMT 0.5 % of Any known individual In-house, LC, attached p.94
NMT 0.2 % of Any other individual In-house, LC, attached p.94

Microbiological quality @) Meet the requirement in PH Eur. According to Ph Eur,,

ttachad o Q&

| Test Requirement Method :
Appearance Current USP 395-396
Identification A. The IR absorption spectrum of the residue so obtained Current USP 395.396
exhibits maxima only at the same wavelengths as that of a
similar preparation of Reference Standard of Clonazepam
B. The retention time of the major pedk in the chromatogram
of the Assay preparation corresponds to that in the
chromatogram of the Standord preparation, as obtained in
the Assay.
Dissolution NLT 75%(Q) of the LA. of C,,H,,CIN,O, is dissolved in Current USP 395-396
45 minutes.
Uniformity of dosage AV =15 (for first 10 tablets, T=100) Current USP 395-396
units: Content Uniformity
Related compounds ; Nl:T 0.8% for the peak at relative retention time 0.7 are | Current USP 395-396
oun
- NMT 0.4% of ck pam related compound A are found
- NMT 1.0% of cl pam related compound B are found
- NMT 0.2% of any other impurity is found
- NMT 0.5% of sum of all other impurities
Assay 90.0 - 110.0 % of the LA of C,,H,,CIN,O, Current  USP 395-396
Storage Preserve in tight, light resistant container, store below 30°C | - Current USP - 395.396
- Attached - 684-729
(Stability Report)
Shelf Life All pack size are 3 years Attached 684 - 729

- All pack size in Blister (PVC ) and aluminium foil are (Stability Report)
3 year
- All pack size in Bottle ( PVC) and aluminium cap are
3 year
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Release Specification;

at the time of finished pharmaceutical product release

Shelf-life Specification;

throughout finished pharmaceutical product shelf-life

Test Parameter Acceptance Criteria Test Methods
Identification Complies with reference spectrum USP41
IR

Physical Description

Yellow, capsule-shaped tablet

Visual examination

(Appearance) debossed with “CU” on one side

Assay 90.0-110.0% USP41
Chromatographic Purity

Each Unspecified NMT 0.2% USP41
Degradation Product

Total Degradation Products NMT 0.5% USP41
Dissolution Q=85% in 30 minutes USP41
Uniformity of Dosage Units The first 10 dosage unit AV < 15 USP41
(weight variation)

B nnivua Spec 2 Spec 1w Release Spec uaz Shelf life Spec iiaus:lomilunismugugumnsdmnsuin I= 1
1.Release Specification : ldnuaunis Release Product Audaluusazads dnezdnoaninng ww g
Assay 95.0 — 105.0 %LA dasegludait Sanzudasnns ifemnuiulalugunm onindurioangama
2.Shelf-life Specification : dAwni1 Release iwizldlun1snruanammwe asonarguese Uu Spec ild

#finw1 Finished Product Stability Study sndwinun Pharmacopoeia 1iu Assay 90.0-110.0 %LA

’ n1iimua 2 Spec : 1.Release Specification ua: 2.Shelf-life Specification svsdoniiaiouiiiou Spec asmad

Requirement / Acceptance Criteria
fox Bathios Release Specification Shelf-life Specification
Appearance Visual
examine
Dissolution USP39, |NLT 85%(Q) of the LA. of is dissolved |NLT 75%(Q) of the LA. of is dissolved
p.3054 in 45 minutes. in 45 minutes.

Related compounds USP39,

- NMT 0.8% for the peak at relative retention

- NMT 0.8% for the peak at relative retention

p.3054 time 0.7 are found time 0.7 are found
- NMT 0.4% of A are found |- NMT 0.4% of A are found
- NMT 1.0% of B are found |- NMT 1.0% of B are found
- NMT 0.2% of any other impurity is found - NMT 0.2% of any other impurity is found
- NMT 0.5% of sum of all other impurities - NMT 0.5% of sum of all other impurities
Assay USP39, 25.0 - 105.0 % of the of 200 -110.0 % of the of
p.3054
Shelf Life Attached  |All pack size are 3 years All pack size are 3 years
(Stability |- All pack size in Blister (PVC ) and aluminium foil |- All pack size in Blister (PVC ) and aluminium foil
Report) are 3 year are 3 year

- All pack size in Bottle ( PVC) and aluminium cap

- All pack size in Bottle ( PVC) and aluminium cap

are 3 year

are 3 year
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UNIVERSAL TESTS - P
N | [ |

IDENTIFICATION
r — ~

AR~

IMPURITY TESTS

IMPURITIES

Proper Control Impurities Leads to Good Quality Medicines.

Source of Drug substance synthesized Source of Raw material source,
Impurities: via chemical route Impurities: manufacturing

o o
DRUG SUBSTANCE EXCIPIENTS DRUG PRODUCT

ACTIVE INGREDIENT) (INACTIVE INGREDIENTS) {EX., PILL, CAPSULE, INJECTIDN)

o o gy U i

Source of Chemical interaction between ~ Source of Drug product
Impu rities: drug substance and excipient Impurltles: manufacturing process

06/03/66
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IMPURITIES

S B8RS

ORGANIC INORGANIC

Any component of the medicinal product which is not
the chemical entity defined as active substance or an
-excipient in the product

Ty e |

SOURCE OF ELEMENTAL IMPURITIES

Potential Sources of Elemental Impurities |

Manufacturing Equipment Drug Substances

© =

.
@ 06 O

Media Container Closure

Excipients
(Air, Water) & Packaging Systems

B

L3

Elemental Impurities in

Drug Products

06/03/66
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ICH Q3D (R1) Elemental |mpur|t|es
Elemental Impurities in Drug Products, FDA
Guidance for Industry , August 2018

USP General chapter <232>, <233> |, <2232>
BP Supplementary Chapter IV Q
Ph. Eur. General text 5.20

<231> Heavy metals (REMOVED)

<232> Elemental Impurities — Limit
<233> Elemental Impurities — Procedures
<2232> Elemental Contaminants in Dietary Supplements
<211> Arsenic
<241> lron
<251> Lead
<291> Selenium
<261> Mercury

ST ENEUEREWAIE
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Gabapentin EXAMPLE

0]

OH
NH,

CyH,,NO, 171.24

| Delete the following:

DE

| 4« Heavy Metas, Method 11(231): NMT 20 ppm, (official 1-Jan-2018)

IDENTIFTCATIUN

Change to read:

* A, lusaag prion £(197): [Nore~Methods described in (197K) or (197A) may be used.] 425 wspa1)

* B. The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay

IMPURITIES
TioN (281): NMT 0.1%
Delete the following: :
A+ Heavy Merats, Method 11(231): NMT 20 ppm, (offcial 1-Jan-2018) REference. USP 42
Heavy metals -
H,S
2‘—-"‘7‘ HZS HZS
labkor
Toxic generate
(from reagent)
Standard Sample A Sample B
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NEW : ELEMENTAL IMPURITIES

Recommend the sensitive and selective test by
» Inductive Coupled Plasma Spectrophotometry (ICP-OES)
» Inductive Coupled Plasma Mass Spectrometry (ICP-MS)

1230100

e lll =
LI B

u23s

ICP-MS Spectrum Retrieved from http://www.gbcscientific.com/icptofexplore.html

Capsicum Oleoresin

DEFINITION

Capsicum Oleoresin is an alcoholic extract of the dried ri
ruits of Capsicum. It contains NLT 6.5% of total capsaici-
noids, calculated as the sum of capsaicin, dihydrocapsa-
icin, nordlhydrocapsalcm nonivamide, decanylvanil-
linamide, and homocapsaicin, all calculated on the
anhydrous basis. The nonivamide content is NMT 5% of

the total capsaicinoids, calculated on the anhydrous basis.

[CAuTioN—Capsicum Oleoresin is a powerful irritant, and
even in minute quantities produces an intense burni
sensation when it comes in contact with the eyes an
tender parts of the skin. Care should be taken to protect
the eyes and to prevent contact of the skin with Capsi-
cum Oleoresin.]

CONTAMINANTS
e ELEMENTAL IMPURITIES—PROCEDURES (233)
Acceptance criteria
Arsenic: NMT 0.5 w og/g
Cadmium: NMT 1.0 ug/g
Lead: NMT 5.0 pgl/
Mercury: NMT 0.1 pg/g

iCalcium Citrate Malate

Cas(CsHsOy)z - 3CaCsH40s - 6H0 1122.97
l ,2,3-Propanetricarboxylic acid, 2-hydroxy-, calcium salt
mixture with 2-hydroxybutaned|mc acid calcium salt
2:3:6), hexahydrate,
cium citrate malate (6:2:3), hexahydrate.

» ELEMENTAL IMPURITIES—PROCEDURES (233)
Acceptance criteria
Arsenic: NMT 3.0 ug/g
Lead: NMT 1.0 ug/g

Use Limit in the
monograph

when stated in the
individual monograph

17
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(232) ELEMENTAL IMPURITIES—LIMITS

USP 2021
INTRODUCTION

This chapter specifies limits for the amounts of elemental impurities in drug products. Regardless of the approach used,
compliance with the limits specified is required for all drug products unless otherwise specified in an individual monograph or
specifically excluded in this Introduction.

Elemental impurities include catalysts and environmental contaminants that may be present in drug substances, excipients,
or drug products. These impurities may occur naturally, be added intentionally, or be introduced inadvertently (e.g., by inter-
actions with processing equipment and the container—closure system). When elemental impurities are known to be present,
have been added, or have the potential for introduction, assurance of compliance to the specified levels is required. A risk-
based control strategy may be appropriate when analysts determine how to assure compliance with this standard. Due to the
ubiquitous nature of arsenic, cadmium, lead, and mercury, they (at the minimum) must be considered in the risk assessment.

This chapter does not apply to:

® Radinnharmacenticals

ROUTES OF EXPOSURE
The elements included in the tables below have been placed into three classes, based on their toxicity and likelihood of occurrence in the drug product. The
classification scheme is intended to focus the risk 1ent on those el that are the most toxic but also have a reasonable probability of inclusion in the

— drug product (see Table 2).

The toxicity of an elemental impurity is related to its extent of exposure (bioavailability). The extent of exposure has been determined for each of the elemental
impurities of interest for three routes of administration: oral, parenteral, and inhalational. These limits are based on chronic exp e. Consider the oral permissibl
daily exposures (PDES) in Table 1 as a starting point in developing specific PDEs for other routes of administration, except where otherwise stated in the individual
monograph.

[Nove—The routes of administration of drug prod are defined in Pharmaceutical Dosage Forms (1151).]

Classification of Elemental Impurities

Class Class1 |[Class2A | Class2B Class 3

Element As, Cd, Co,Ni,V Ag,Au,lIr, Ba,Cr, Cu, Li,
Hg, Pb Os, Pd, Pt, Mo, Sb, Sn
Rh, Ru, Se
and TI

Toxicity Human Route-dependent Relatively low
toxicant Human toxicant toxicities

Likelihood of Limited or High Reduced Probable
occurrence in nouse probability probability
Drug product

USP 2021, ICH Q3D
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ORGANIC IMPURITIES

Organic impurities can arise during the manufacturing process
and/or storage of the drug substance. They can be identified or
unidentified, volatile or non-volatile, and include:

Starting materials

Intermediates

-

Degradation products

po

4 1S

Reagents, ligands
and catalysts

By-products

—

21

[

Amlodipine Besylate Tablets Lok Accaptanca
etention Criteria,
Name Time NMT (%)
& ABenzenesulfonic acid® 0.15 — A (USP 1-May-2021)
e T Amlodipine related
AL compound A? 0.50 1.0
HyCO 0. CHs N/
“oH | Amlodipine lactose ad-
duct® 0.80 0.5
Amlodipine glucose/
galactose adduct 0.90 0.5
Amlodipine 4, .
(USP 1-May-2021) 1.0
IMPURITIES Any unspecified degra- _
dation product 0.2
Change to read:
ATotal impurities — 1.54 (use 1-May-2021)
* ORGANIC IMPURITIES
AdThis peak is due to the counterion and is not to be reported or included in
the total impurities. » wsp 1.may-2021)
b 3.Ethyl 5-methyl [2-(2-aminoethoxymethyl)-4-(2-chlorophenyl)-6-methyl-
3,5-pyridinedicarboxylate].* s (yse 1-may-2021)
¢ Formulation-specific impurities.
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Threshold“

: <1 mm S 10%or5pg TDI whlchevens Iower o
0.5 % or 20 ug TDI, whichever is lower

© 0.2% or 2 mg TDI, whicheveris lower

1 The amount of drug substance administered per day

:

2 Thresholds for degradation products are expressed either as a percentage of the drug substance or as total daily intake (TDI) of tne
degradation product. Lower thresholds can be appropriate if the degradation product is unusually toxic.

3 Higher thresholds should be scientifically justified.

Reference: ICH Guideline - QBB[RZI

Non-official drug: azilsartan medoxomil tablet
Tests Specification Results
Identification
HPLC Retention time corresponds to Complied
reference standard
IR IR spectrum conforms to reference Conformed
standard
Physical White oblong tablet Complied Max dose:
Description 80 mg/day
(Appearance)
Assay 95.0-105.0% 100.8% Ref: EMA
Impurities Any individual impurities NMT 0.1 % | Below LOD
Total impurities NMT 0.7% Below LOD
Dissolution Q=80 Min: 92%
Max: 97%
Content L1=15.0 Meet requirement of
uniformity uniformity of dosage unit

06/03/66
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Epinephrine injection

Tests Specification Test Methods

Identification

- Chemical tests Adeep red color is produced after adding 2 ml of sodium USP 42
thiosulfate solution

- HPLC Retention time corresponds to reference standard USP 42

Physical Description Colorless, Clear solution Visual

(Appearance) examination

Assay 90-115% USP 42

Color and clarity The absorbance of the test solution does not exceed that of the | USP 42
Standard solution

Total acidity Not more than 25.0 of 0.01 NaOH USP 42

pH Between 2.2 and 5.0 USP 42

Visible particles Free from particles USP 42

Particulate matter
<788>

- =10 pm NMT 6000 particles/container
- =25 um NMT 600 particles/container

Meets the requirements for small-volume injections in the USP  |USP 42

Endotoxin NMT 357.0 USP endotoxin units per mg of epinephrine USP 42

Epinephrine Injection

» Epinephrine Injection is a sterile solution of
Epinephrine in Water for Injection prepared with
the aid of Hydrochloric Acid or other suitable
buffers. It contains not less than 90.0 percent and
not more than 115.0 percent of the labeled
amount of epinephrine (CoH;3NO3).

Packaging and storage—Preserve in single-dose or
multiple-dose, light-resistant containers, preferably of Type |

lass.
gabellng—The label indicates that the Injection is not to be
used if its color is pinkish or darker than slightly yellow or if it
contains a precipitate.
USP Reference standards (11)—
USP Epinephrine Bitartrate RS

Color and clarit;

Standard solution—Transfer 2.0 mL of 0.100 N iodine VS
to a 500-mL volumetric flask, dilute with water to volume,
and mix.

Procedure—Visually examine a portion of the Injection (Test
solution) in a suitable clear glass test tube against a white
background: it is not pinkish and it contains no precipitate. If
any yellow color is observed in the Test solution, concomitantly
determine the absorbances of the Test solution and the
Standard solution in 1-cm cells with a suitable
spectrophotometer set at 460 nm: the absorbance of the

Toct eabitinm dnac nat avraad that af tha Ctandard ealitine

Other requirements—I|t meets the requirements under
Injections and Implanted Drug Products (1).

Assay—

Mobile phase—To 1 L of 0.05 M monobasic sodium
phosphate add about 519 mg of sodium 1-octanesulfonate
and about 45 mg of edetate disodium, and mix. Adjust by the
dropwise addition of phosphoric acid, if necessary, to a pH of
3.8. Mix 85 volumes of this solution with 15 volumes of
methanol. Make adjustments if necessary (see System
Suitability under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed
quantity of USP Epinephrine Bitartrate RS in Mobile phase, and
dilute quantitatively, and stepwise if necessary, with
Mobile phase to obtain a solution having a known
concentration of about 0.1 mg of epinephrine per mL.

Assay preparation—Transfer an accurately measured
volume of Injection, equivalent to about 1 mg of epinephrine,
to a 10-mL volumetric flask, dilute with Mobile phase to
volume, and mix.

System suitability preparation—Dissolve 10 mg of dopamine
hydrochloride in 100 mL of the Standard preparation, and mix.

Chromatographic sgstem (see Chromatography (621))—The
liquid chromatograph is equipped with a 280-nm detector
and a 4.6-mm x 15-cm column that contains packing L7. The
flow dratg is about 2 mL ;‘?Jerh minute. Chron’;,ato raph the
Standar ratior and the System suitabil 3
and recorﬁ'f e peak responses as directed f Ref: USP 2021
relative retention times are about 1.0 for epi
2.0 for dopamine hydrochloride; the resolution, R, between
epinephrine and dopamine hydrochloride is not less than 3.5;
and the relative standard deviation for replicate injections is
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EPINEPHRINE DEGRADATION
OH
HO - H\
OH H M 1O L-adrenaline
HO N
Oy,
HO Qay,
D-adrenaline [’O,’ OH
O
Leucoadrenochrome
o) N

Adrenaline Injection/Epinephrine OH

2
D-Adrenaline | D-Adrenaline
Carry out the method for liguid chromatography,

Appendix III D, using the following solutions in the mobile HO

phase, prepared protected from light. Store and inject the

solutions at 4°, using a cooled autosampler. OH

Related substances = H
N

Carry out the method for liguid chromatography, P
Appendix III D, using the following solutions prepared HO ~ | Impurity B
protected from light. (L-Adrenaline)

0.5% wiv of potassium dikydrogen phosphate and 0.26% wiv of
sodium octanesulfonate in water, sdjusted to pH 2.8 with HO

orthophosphoric aad (solution A).

13 volumes of acetonitmle R1 and 87 volumes of solution A o H
(solution B). HO N

(1) The preparation being examined. =g
(2) Dilute 1 volume of solution (1) to 100 volumes with

solution B.

(3) 0.0015% wiv of adrenaline acid tartratze BPCRS and HO

0.0015% wiv of noradrenaline acid rartrate BPCRS

(impurity B) in solution B.

Impurity C

06/03/66
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SPECIFIC TESTS

= A test which is considered to be applicable to particular
drug substances or particular drug products depending on

their specific properties and/or intended use.
q]

SPECIFIC TESTS/CRITERIA

= |

Water content

*
Uniformity of e T B
dosage units Hardness/Friability Microbial limit

40



[

INJECTIONS AND IMPLANTED DRUG PRODUCTS
(PARENTERALS)—PRODUCT QUALITY TESTS

e.g.

= Foreign and particulate matter =
= Sterility ]
= Bacterial endotoxins .
= Uniformity of dosage unit

= Container content ]
= Antimicrobial preservative .
= Water content

Completeness and clarity of
solutions El
n pH

Osmolarity
Redispersibility
Antioxidant preservative
content

Extractables
Functionality testing of
delivery systems
Particle size distribution
Reconstitution time

T e |

!

ORAL DRUG PRODUCTS—PRODUCT QUALITY TESTS

Solid dosage form (Tablet, Coated tablet, Capsule)

e.g.
Uniformity of dosage units
Dissolution

Disintegration

Tablet friability/Hardness
Tablet breaking force

Water content
Microbial limits

06/03/66
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ORAL DRUG PRODUCTS—PRODUCT QUALITY TESTS

Liquid dosage form
eg.

= Uniformity of dosage units

Microbial limits
Deliverable volume
Alcohol determination
pH

Extractables

Alcohol content

Antimicrobial preservative content
Antioxidant preservative content

= Dissolution

= Particle size distribution
= Redispersibility

= Rheological properties
= Reconstitution time

= Water content

P5.2
ANALYTICAL

06/03/66
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ANALYTICAL METHOD

\

test.

The analytical procedure refers to the way to performing the analysis. It
should describe in detail the steps necessary to perform each analytical

This may include but not limited to: the sample, the reference standard
and the reagents preparations, use of the apparatus, generation of the
calibration curve, use of the formulae for the calculation, etc.

ICH Q2A
In-house method official method
Acetazolamide for Injection Acetazolamide for Injection
» ide for Injectio :
Acetazolamide with the id q REIrence USP 39| - %oy e v [ Referoncs USPAZ -t
ide. It is suitable for parenteral use. The contents '
of each container, when constituted as directed ~ *=%

in the labeling, yield a solution containing not
less than 95.0 percent and not more than

110.0 percent of the labeled amount of acetazol-
amide (C4H5N40352).

Assay—Dissolve the contents of 1 container of Acetazol-
amide for Injection in an accurately measured volume of
water corresponding to the volume of solvent specified in
the labeling. Dilute a portion of the solution quantitatively
and stepwise with water to obtain a solution having a con-
centration of about 500 ug of acetazolamide per mL. Pipet
5 mL of the solution into a 250-mL volumetric flask, add
25 mL of 1 N hydrochloric acid, then add water to volume,
and mix. Dissolve an accurately weighed quantity of USP
Acetazolamide RS in sodium hzdroxlde solution {1 in 100)
to obtain a Standard solution having a known concentration
of about 100 ug per mL. Dilute 10.0 mL of this solution
with 0.1 N hydrochloric acid to 100 mL. Concomitantly de-
termine the absorption of both solutions at the wavelength
of maximum absorbance at about 265 nm, with a suitable
spectrophotometer, using 0.1 N hydrochloric acid as the
blank. Calculate the quantity, in #12, of C4HeN4O3S; in the
5.0-mL portion of the solution of Acetazolamide for Injec-
tion taken by the formula:

250C(Au [ As)

Mobile phase: Dissolve 4.1 g of gnhydrous sodium acetate in 950 mL of water, add 20 mL of methanol and 3
acidtoapHof 40
Standard solution: 0.1 mg/mL of USP Acetazolamide RS prepared as follows. Transfer USP Acetazolamide §
hydroxide equivalent ta 10% of the final valume, and dilute with water to volume.
Sample Ity 0.1 ma/mL of from for Injection prep: as follof
Acetazolamide for Injection in @ volume of wates corresponding to the volume of solvent specified in the I
Chromatographic system

(See Chromatograghy (621), System Suitability.)
Mode: LC

Detector: UV 254 nm
Column: 4.6-mm x 25-cm; 10-um packing L1
Flow rate: 2 mi/min
Injection volume: 20 uL
System suitability
Sample: Standard solution
Sultability requirements
Tailing factor: NMT 1.5
Relative standard deviation: NMT 1.0%
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of acetazolamide (C,H,N,0,S,) in the pertion of Acetaf

Result = (r, /) x (C//C,) x 100

r, =peakresponse of acetazolamide from the Sample solution ‘ I
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WHAT TO BE EXPECTED?

Actual protocol
in detail All methods used

Correlation to specification, batch
analysis, stability study

Method validation Method need to be
suitable to answer
specification requirement

or verification

B-mm
WHAT TO BE EXPECTED?
Actual protocol
in detail All methods used

Correlation to specification, batch
analysis, stability study

Method validation Method need to be
suitable to answer

or verification

specification requirement
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P5.3

ANALYTICAL :
METHOD VALIDATION |

WHY DO WE NEED TO PERFORM
METHOD VALIDATION?||

Out of specification (00S)
VS

Conformance to acceptance cr

iteria

Reliability of result

66666666



ANALYTICAL METHOD VALIDATION

“Analytical method validation is the process of demonstrating |
that an analytical procedure is suitable for its intended purpose.”

FDA: Analytical Procedures and Methods Validation for Drugs and Biologics, July 2015

#

DEVELOPMENT

ROUTINE
WORK

> VAtlgATl

PR 7

. f = |

ANALYTICAL METHOD VERIFICATION

The verification process for compendial test procedures is the assessment
of whether the procedure can be used for its intended purpose, under the
actual conditions of use for a specified drug substance and/or drug

product matrix.

“REFERENGCE

METHOD

FDA: Analytical Procedures and Methods Validation for Drugs and Biologics

- “‘%A

ROUTINE

n Jrmres =

06/03/66
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Method A

Validation Paramete

Method C

lalof@)olal- BARM Method D

Accuracy Precision

MeOH : ACN
70 : 30

MeOH : ACN
65 :25

.Robustness

pecificity

|
ﬂ Method B
)
S

50

L'()/D & LOQ Lineaority & Ranmge

Validation Parameters

Table 2. Data Elements Required for Validation

Analytical it

Performance Limit

Characteristics Category | Quantitative Tests Category Il Category IV
Accuracy Yes Yes ! a No
Precision Yes Yes No Yes No
Specificity Yes Yes Yes . Yes
Detection limit No No Yes N No
Quantitation limit No Yes No E No
Linearity Yes Yes No - No
Range Yes Yes * > No

2 May be required, depending on the nature of the specific test.

Category I—Analytical procedures for quantitation of major components of bulk drug substances or active ingredients (in-
cluding preservatives) in finished pharmaceutical products.

Category Il—Analytical procedures for determination of impurities in bulk drug substances or degradation compounds in
finished pharmaceutical products. These procedures include quantitative assays and limit tests.

Category lll—Analytical procedures for determination of performance characteristics (e.g., dissolution, drug release, etc.).

Category IV—Identification tests. USP 2021 ‘
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SPECIFICITY

' The ICH documents define specificity as the ab| |lty
' to assess unequivocally the analyte in
. the presence of components that may be

' expected to be present, such as impurities,
- degradation products, and matrix components.

Analytical results must be unaffected by the presence of

Known impurities and/or excipients

Known and unknown degradation products

Method A

Method B

Method C

Method D

P\\\

ACCURACY

The accuracy of an analytical procedurei

is the closeness of test results obtalned
by that procedure to the true value.

06/03/66
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ACCURACY

Concentration Area % recovery
80011 100.01
0.8 mg/ml 79992 99.99
80101 100.13
100056 100.06
1.0 mg/ml 100345 100.35
99992 99.99
120001 100.00
1.2 mg/ml 120021 100.02
119988 99.99

Min 9 determinations over min 3 concentrations
Calculate % recovery of known amounts added to
samples —above and below expected levels

ﬂ M

)

Placebo

Reference
standard

ACCURACY

% Recovery =

Amount found
Amount added

X100

o )

)

06/03/66
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PRECISION

Expressed as the SD or RSD

The degree of agreement among individual test

results when the procedure is applied repeatedly
to multiple samplings of a homogeneous sample.

PRECISION

Repeatability

Short term (repeatability)

Replicate analyses under identical conditions

Min 9 determinations at 3 concentrations or 6
determinations at 100% of test concentration

Concentration Area % recovery
80011 100.01
0.8 mg/ml 79992 99.99
80101 100.13
100056 100.06
1.0 mg/ml 100345 100.35
99992 99.99
120001 100.00
1.2 mg/ml 120021 100.02
119988 99.99
%RSD 0.09

06/03/66
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PRECISION:

Intermediate Precision & Reproducibility

Intermediate
(not required if reproducibility tests are performed)

s e .0 .0
2820 ivaitajva

Different days Different analysts Different instruments

'Reproducibility

v

Different laboratories

LINEARITY
EnliNEFTANNE B 80011

zLinearity of an analytical procedure is its abilityi 0.8 mg/ml 79992
(within a given range) to obtain test results | 80101
which are directly proportional —— oo
to the concentration (amount) of 90008
‘analyte in the sample | 100056
1.0 mg/ml 100345
125000 99992
120000 yE 999:;22x :99.04%- 110023
115000 =1
110000 -~ 1.1 mg/ml 109989
« 105000 110022
£ 100000 P 120001
95000 B 1.2 mg/ml 120021
90000 119988
85000
80000 Response vs. amount
75000o 75 085 095 105 115 1.25 Mm@ deleminatons ,
’ ’ CHRG. (mg',ml) ) ) Calculate correlation coefficient

06/03/66
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RANGE

The range of an analytical procedure is the interval between the upper and
lower levels of analyte with a suitable level of precision, accuracy, and linearity

'Usually evaluated from the same data set as linearity, precision, accuracy

For Assay: normally from 80 to 120 percent of the test concentration

For content uniformity: covering a minimum of 70 to 130 percent of the test
concentration, unless a wider more appropriate range

For dissolution testing: +/-20 % over the specified range

For the determination of an impurity: from the reporting level of an impurity
to 120% of the specification

Reference :ICH Q2(R1)

RANGIEE =LINEARITY +ACCURACY +PRECISION

Concentration

125000 80011
120000 ¥~ 90042+ 00,046 ¢ 0.8 mg/ml 79992
115000 =l 80101
110000 89992
5 105000 0.9 mg/ml 90021
g 100000 N : 90008
95000 100056
22888 1.0 mg/ml 100345
ety 99992
110023
#2900 1.1 mg/ml 109989
0.75 0.95 1.15 =1 ag/m
Conc. (m_q/ml) 110022
120001
1.2 mg/ml 120021
119988 f j
%RSD 0.09
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LIMIT OF DETECTION (LOD)

LOD: Lowest amount of analyte in a sample that can be
detected but not necessarily quantitated

LIMIT OF QUANTIFICATION (LOQ)

LOD: Lowest amount of analyte in a sample, that can be
quantitatively determined with precision and accuracy

Robustness

Solution A: Water and glacial acid (930:50) adjust
with 1 N NaOH to a pH of 3.5

Mobile phase: Solution A and ACN (80:20)
Tailing factor: 1.103

Solution A: Water and glacial acid (930:50) adjust
with 1 N NaOH to a pH of 4.5

Mobile phase: Solution A and ACN (80:20)

06/03/66

53



What is the difference between

METHOD VALIDATION

and

P5.4 BATCH ANALYSIS
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1. Appearance Yellow colored capsule printed P in black ink. Conformed Conformed Conformed

2. |dentification Exhibits IR spectrum maximum at the same Conformed Conformed Conformed
wavenumbers as that of the Reference Standard
The retention time of the major peak in the Conformed Conformed Conformed
chromatogram of the Assay preparation correspond
to that in the chromatogram of the Standard
preparation, as obtained in the Assay

3. Content The acceptance value (AV) of the first 10 capsulesis | AV=41% AV=3.6% AV=3.5%

uniformity not more than 15.0% (T=100%)

4. Dissolution Not less than 80% (Q) of the labeled amount of Max = 103.0% | Max = 102.1% | Max = 104 2%
gabapentin (CgH7NO;) Min = 97.8% Min = 99.8% Min =96.8%
is dissolved in 20 minutes AV=1006% | AV=1019% | AV =100.6 %

5.Assay 90.0-110.0% of the labeled amount of gabapentin 103.2% 99.9% 100.4%
(CgH;7NOy)

P5.4 | miiiasen

wnsuda
(Batch
analyses)

COA ginail
Spec + ua

nsdariamin
dmiunis
A
uAazWIte
ADIUNY
nang i
print out
e

* wangunsvadeu deathodos 1 funisuiin wienlvasuyniaanu

Finished Product Specification

* gl TLC masdenwiinasnis Test (Uunangimusznou

= thld HPLC soouans System Suitability

* nangwsas HPLC - Chromatogram ( sass1uls daiaw Liauifiow aeiuii-uaanlvdaem)

* yipsuapluaniiiesziluiaasiate s Finished Product Specification

= ++gdy Certificate of analysis [ COA ]** dayasasdonndoanu Batch analysis uaziins

@wdauaziui lnagildwslunisudosdn (Authorized personnel)
= COA virdanaaauitil limit {Qusnan prsuansuaudananlu COA

Tiimsdvuuddi conform w3a meet the requirement (misuanouaiUudmiiavan

#u evsznaunsinnsanitdm spec uuulnu Indezan spec Siin)

" MIiATAmMYis chromatograph 1w HPLC wia GC

v e T
& - ' .

- o . T [ |

- . I

* uwu Chromatograms sasnisdaiien system suitability preparation,

standard, sample ua: blank #uil excipients mixture (placebo /lifigendAn)

o ] . &
waudnalvifiwirdnzmainwiwng aansousn peaks 1%

* winnwwudaya retention time wia relative retention time nasasusiazaa
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P6 REFERENCE
STANDARD

A reference standard, or reference material, is
a substance prepared for use as the standard
in an assay, identification, or purity test. It
should have a quality appropriate to its use. It
is often characterized and evaluated for its
e intended purpose by additional procedures
other than those used in routine testing. For
¥ - new drug substance reference standards
g o9 intended for use in assays, the impurities

CATN should be adequately identified and / or

USP-NF Tests.

use with spedfied

Not for use as a drug. Read MSDS
o
o
3
s

|

LB 500 T A D )

For

a quantitative procedure ICH Q6A

controlled, and purity should be measured by

—ICH Q6A

Type of RS

PRIMARY CHEMICAL reference substance

A designated primary chemical reference substance is one that is widely acknowledged to have the
appropriate qualities within a specified context, and whose assigned content when used as an assay
standard is accepted without requiring comparison with another chemical substance.

SECONDARY CHEMICAL reference substance

A secondary chemical reference substance is a substance whose characteristics are assigned and/or
calibrated by comparison with a primary chemical reference substance. The extent of
characterization and testing of a secondary chemical reference substance may be less than for a
primary chemical reference substance. Although this definition may apply inter alia to some
substances termed “working standards”, part B of these guidelines is intended to apply to secondary
reference substances supplied as “official’, e.g. regional/national standards, and not to
manufacturers’ or other laboratories’ working standards.

WHO: Annex 3, General guidelines for the establishment, maintenance and distribution of chemical reference
substances , 2006
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| Reference from USP Monograph API-...... (USP43 NF38, p....... ), vt USP Reference Standard <11>, '

which according to Monograph, uses .... fiia... Reference Standards, ... #a Reference Standard fisadldmil
Monograph zas APl i fimue ... iléisit

No. | Reference Standard Type CAS number Source Current %
‘ ) Lot. Purity
1. | 30API Secondary Department of Medical XXX XXX 99.8%
Sciences Reference
) Standards, DMScRS
2. %nlmpurities Primary USP U.S. Pharmacopeia Rxxxxx 99.9%

uuwu COA Primary Reference Standard v1n Source sand11 : uans Current Lot. uaz % Purity

ugamangmniai Current Lot. idw min Web USP ilugas Current Lot. =» Print aons wiasiuvmitiand

| How to prepare reference standard?

No. Reference Standard Prepare reference standard
‘ 1. 40 API Reference Standard from Department of Medical Sciences that use for routine analyte
on AP|/finished product test.
2. e Impurities Received .....c.ooeeennnnnne USP® Primary Reference Standard from USP® store

i1 Working Standard ussfayamaiisy % (Assay) uaznisiiamsiiug s Spec fiimualuy Monograph
wisuriu Primary Reference Standard wibumsapluanimagou + COA

Reference Standard

(https://store.usp.org/) that use for routine analyte on API test.

P7 Container Closure System

A descriptions of the container closure systems should be
provided, including the identity of materials of construction
of each primary and secondary packaging component, and

each specifications. The specifications should include

description and identification (and critical dimensions
with drawings where appropriate). Noncompendial
methods (with validations) should be included where
appropriate

06/03/66
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P7 Contatner closure system

¢ A descriptions of the container closure systems

¢ |dentity of materials of construction of each primary packaging
component

¢ The specifications including description and identification (and critical
dimensions, with drawings where appropriate)

¥ Non-functional secondary packaging components: only a brief
description

-
)

¥ Functional secondary packaging components: additional informatiop?
15

Wt TMuavidon

P7 szuuia Mathan1aidiou : foun.Tablets 2 mg will be marketed in the following containers:
yoIMYuruIY | " HDPE (white, square) plastic bottles, 60-mL bottle with 28-mm neck and PP CRC with
(Container Alinduction seal.

Closure * HDPE (white, square) plastic bottles 325-mL (500 count) with 45-mm neck and

PP CT closure with Al induction seal

1
RYAS! * The proposed container/closure systems comply with USP <661> and
USP <67 1> requirements, and all components used in these container/closure systems
have been used in approved CDER (Center for Drug Evaluation and Research ) products
* Summary of the container closure system: on table
No. Layer/Stack  Packaging Name Material Type Description ‘s:lmll‘:-‘
1. | Primary HDPE/Bottle 60mL, white square HDPE,
(60, 100 tablets)
HDPE/Bottle 325ml, white square HDPE, (500
tablets)
HDPE/Closure 28mm CR cap white HDPE Outer
Shell clear PP CRC
2. | Secondary Art Card Paper
3. | Tertiary
| dlu Attachment wnms 1.Packaging Specification fiazdu sus Primary Tusullstugaite /
2. Test Record adovion 1 Lot. / 3. COA wowsiax Packaging / 4. IR Spectra o fuduinailldliuPackaging
/ 5. ( onuuuiin) - ningiwnafiu Medical Grade wis Food Grade
/ 6. (uwumdaliludusivszinne) - Pharmaceutical Packaging Compatibility

06/03/66
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P8 AUAIENNUBINANATUS! (Stability)

- unaguimuauAlEn (Stability Summary and Conclusion)

- BmsAnwmaunsanmuazimiusadlunisdinmaiunsanmnda
NnelasusyliAavdming (Post- approval stability protocol and
stability commitment)

- doyannunsanm (Stability data)

P9 wdngIuANaNYaveINERT eI (Product Interchangeability

Equivalence Evidence)

- wamsAnwirauya (Bioequivalence Study Data)
(n3clen AZT, srauindingnidy, £ Sustained release warendue
auiusemalumend?)

- In Vitro - In Vivo Correlation (IVIVC @1%3U81 Sustained release)

P8 Stability
TEST PARAMETER

Tablet, Capsule

Appearance Assay

& ""}‘Réfated compounds
B T Dissolution
Microbial limits ~——Ei

— A o
»
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B Zonel
I Zonel lll

B Zonell
B ZonelV

P8 Stability
CLIMATIC ZONE

Zone IVb

30+2°C/75%5 %RH

Long term trial conditions

40+2°C/75%5 %RH

Accelerated trial conditions

4.6.1. For NCE Drug Products

P8 Stability

Minimum Time Number of Batches
Study Storage Condition | Period Covered by | (Refer to “Selection
Data at Submissi of batches™)
. 30°C + 2°C/75% .
Real Time RH + 5% RH 12 months Min. 3
40°C + 2°C/75% ) ;
Accelerated RH = 35% R 6 months Min. 3

4.6.2. For Generics and Variation (MaV and MiV if appropriate) Products

Minimum Time Number of Batches
Study Storage Condition | Period Covered by | (Refer to Selection of
Data at Submissi batches”)
Real Time 30°C £ 2°C/75% 12 months Min. 2
RH + 5% RH For conventional
dosage form and
stable drug substances
12 months Min. 3
For enitical dosage
form or unstable drug
Accelerated 40°C +2°C/75% 6 months Min. 2
RH +5% RH

Reference: ASEAN GUIDELINE ON STABILITY STUDY OF DRUG PRODUCT
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P8 Stability
TESTING FREQUENCY

Storage Condition Testing Frequency

Long term 0,3,6,9, 12, 18, 24 months and annually
through the proposed shelf-life
Accelerated 0, 3 and 6 months

===l 3

Reference: ACTD Guideline

P8 Stability

Product: BB capsule

Batch no. LT3568

Packaging: PVC/Alu Storage condition: 30°C/75% RH
MFG: 28AUG2021 EXP: 27AUG2024

Parameters tested Specification Storage period (Months) / Date
0 3 6 9 12 18 24 36
Appearance Conform to std. Conform | Conform | Conform | Conform | Conform | Conform | Conform | Conform
|dentification IR positive positive | positive | positive | positive | positive | positive | positive | positive
Assay 90-110% L.A. 101.2 [101.1% | 101.2 | 99.3% | 99.4% | 99.3% | 99.5% | 98.8%
% %
Dissolution NLT 80% Qin30min. | 974 | 940 | 933 | 93.0 | 941 | 940 | 943 | 923
Impurity A NMT 0.3% 0.13 | 0.14 | 017 | 021 | 0.24 | 0.22 | 0.25 | 0.23
Impurity B NMT 0.4% 0.15 | 0.00 | 0.00 | 0.38 | 0.11 0.16 | 0.31 | 0.18
Mnidentfied NMT 0.2% 015 | 0.14 | 045 | 017 | 0.13 | 0.15 | 0.14 | 0.16
individual impurity
Total impurity NMT 1.5% 0.78 | 0.81 | 0.89 | 093 | 0.86 | 0.91 | 1.03 | 0.97
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P8 mauasanw (Stability) : Protocol — darimua uuuiimua 38n1simualunisvitenmu

Content. Description

1. Description 1. Active Ingredient(s) and %label amount
2.Packaging Container —
i nssananainUszum HDPE swa sog.  PVC and aluminium foil film blister
pack of 10 tablets x 50 blisters in a carton box

2 Stability indicating and  L.Physical appearance - ugnomutoiwunnu Finished Product
methodology — 8t Specification #liBuulu P.5 T8nageusinifiunts Observe

Validate\\Verification u#7 2, Chemical test — n'u Finished Product Specification fifuulilu P.5
(uano Specification s ) uaversiinrmagouisfnnesusia: Dosage form lauge1n Asean Stability Guideline,
5th Draft, p.2-6 Wt 4.4 Specification uaz 4.5 Testing Parameters
3. Microbial Limit test - ugmsinmvisns Pharmacopoeia v
Total Microbial count uaz TESTS FOR SPECIFIED MICROORGANISMS

3. Type of study and 1. useinilu Long-term stability study / Accelerated test stability study
storage 2. ui Storage in controlled room Temperature : gamgil mHdn
General Case : Long ~term test (30:2°C, 75:5%RH)
General Case : Accelerated Test (40+2°C, 75+5%RH)

4. Timing and frequency of  moguas Finished Product #omnuillunmanaseuuuy Long tern #o
testing First year : every 3 month  Second year : every 6 month
From third year onwards : every 12 month
- dudaz Lot Taimnanuil dosuansuswniimeseuuuy Matrixing Uszneu

P8 anumsammw (Stability) : Protocol — darimua uuuiinua 38n1simualunisvitem
Wundeeiloruunuuardosrsitddy : aretrs Stability Protocol

Content. Description

5. Selection of Batches  pa3vi1 3 Batches ua: pasvign packing size => Full Study
- dalaiviyn Packsize saoudniuuuniimadauuuy Bracketing Usznau
dhadom s ASEAN Guideline Stability Study 4 5.3 (920 Reduced
Design (Bracketing and Matrixing)

6. Detail of studying Witaseazduanams 3 Batches product Twazdunadroiasiidail
batch - APl : Batch no., Mfg. date, Exp. Date, Mfg. by, Country,
Supplier analysis no., Control no. n1smagavsssuisniesaundy
- Product : Batch no. , Mfg. date, Product batch (uissianiniun
Pilot Batch w3a Production Batch ), Batch size, Pack size

7. Set table of testing - MIATUERNTSINEOY MuANELGE Watons Test vao
time and indicator Finished Product v 3 Lot.
- uanouans Test saanndasarwiian Protocol luda 4.
- masuans Spec faw ioanuazan lunisuvaua Test
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Content. Description

8. Summary & agUuanisdnwainis 3 Product Batches
Conclusion - o1geiidnyals 9ndayanisdinwuuy Long-term stability study /
Accelerated test stability study
- ivinwnlunwussgianesls suaussguinls
- anmmndongumgiiuarmindunls
- uan13dnw Stability Study sziUuaaniwun Spec vas Finished Product
luwade Storage condition uazoyen

* syisanuilumsneseuuuy Full Study : 1 .First year= every 3 month,

2.Second year = every 6 month,  3.From third year onwards = every 12 month

* fiwdaya Stability Study sasudaiusien dngmiuei i
S

* szuzoaInsAnususiterdunadould de Accelerated test 6 oy uax Long-term 6 oy
#ansdnwiua Long Term Stability Study liasumaaigen dasunuianansmsivsssdonanisfinwiniueg

anmnas Approvedsan (Post — approval stability protocol and stability commitment)

= matha Protocol Finished Product Stability Study uazjuuuu Report @ianinglaain
Asean Stability Guideline, 5th Draft, p.20 - 29

ddnwiua Long Term Stability Study laasumneigen dosumuienmsArivsesdouantsdneinasmdnmne..
Approved nzidsusiriuen (Post — approval stability protocol and stability commitment)

-~ -~ » o0 ) e .
2 DERNYD N VIO D osi-approva tap rofocol and abil ommiimen

“We commit to place the first three commercial production batches on stability (30°C + 2°C/
75% * 5% RH) and test at intervals of 0, 3, 6, 9, 12, 18, 24 months and 36 months

(if applicable) until the desired expiration date is reached. The data will be reported to FDA. "
Yearly thereafter, a minimum of one production batch (packaged in the smallest and largest
configurations) will be added to the long-term stability program.

Expiration dates may be extended based upon controlled room temperature stability data from
a minimum of three production batches.

If, in these post-approval stability studies, any lots are found to fall outside the approved
specifications, these lots may be withdrawn from the market.

Deviations that do not affect the safety and efficacy of the product will be promptly discussed
between the applicant and the reviewing division and must be reported to the FDA

What is the post-approval stability protocol? : d1l# Protocol nas Long-term Stability Study
Tnafunsinwdeilesviisuudadimiwione  wiadeanwnms Protocol 1wl dniu
Post — approval stability study 1sfuuu Protocol uazuuuvladn Report Tidmihitiiarsuisznousae
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© ASEAN Stability Guideline : +a 4.10.3.2 Significant change at
accelerated condition between 3 and 6 months

Sianificant ct I lavaled liti
1) A 5% change in assay from its initial value, or failure to meet the acceptance
iteri

2) Any degradation product exceeding the acceptance criterion

3) Failure to meet the acceptance criteria for appearance, physical attributes, and
functionality tests (e.g. colour, phase separation, resuspendability, caking, hardness,
dose delivery per actuation); however, some changes in physical attributes (e.g.,
softening of suppositories, melting of creams) may be expected under accelerated
conditions and as appropriate for the dosage form.

4) Eailure | T : .
5) Eall I weilafar digslion fr 19.d it

(capsule or tablet).

[ Ref: Asean Stability Guideline, 5th Draft, p.15 ]

P8 aiumsaniw (Stability) : Accelerated Test

. J o v
o ms Extrapolation of Data wavsziiuergmdinaa

0380 Wi cju'n 70ya Accelerated Stoblllty Study 6 tiaw + Long-term
Stability Study # & Bowduly ansnindoyaitesoonsiinadowela dodiuns
W50 N9 B8, auNmLaINzew ua.mqmﬂ‘msn ( Tentative shelf life ) 1% 2 1
209 Long-term ualsitiu2 U wdw
- Acc. 6 iiiow + Long 9 iiieu 16 Tentative shelf life 17 6 wiow

- Acc. 6 iiiou + Long 15 iow 16 Tentative shelf life 29 (laifinz 1)
o *** Jouly Accelerated Test sinlaiil significant change ***

0 nadiAne) Accelerated Stablllty Study uaa laitinunienwu Significant change
81ge19:161MAU Long term numagamuaommmunuan'n..'lumsmdo

1 n1s Extrapolation of Data : wiaUsziin Estimate shelf life
n1u Asean Stability Guideline, 5th Draft, Version 6, p.13-17, 34-36 E ?I

el &1
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P8 anuasanw (Stability) : 99 4.10.2. Extrapolation of Data wuului

¥ goofinwrannzdaliasu 6 Waw ***, LT = Long term stability study

Significant Shrago douly douly LT Stat
LT star | snoiioge-- | Shelte Estimation

Aooudifiv  mulw 3 Wewwy - Tdndalaildle’ No Extrapolation
significant 14819910 Long-Term (LT)
YES soouthiiv  melu 3 @oulal - 1dn3elaildile No Extrapolation
wu significant 14019910 Long-Term (LT)
YES Taidoo - Tddoiien Taild Stat Proposed shelf life
= agnin LT + 3 1dou
YES Taislaa - ¥ima 2 8o 1 stat Proposed shelf life

= oo LT x 1.5 (dou
usidndlaliiv ergein LT + 6 o

Jouls * Accelerated data show: (1) little or no change over time and (2) little or no variability?
** Long term data show: (1) little or no change over time and (2) little or no variability?
*#*LT. Stat: (1) Long term data amenable to statistical analysis and  (2) statistical analysis perfomed?

@20t Examples of Statistical Approaches to Stability Data Analysis Amsiniiinldlu Asean Stability Guideline,
5th Draft, p.35-36, v 5.6. E ples of Statistical Approaches to Stability Data Analysis

P8 anuasanw (Stability) : ¥ 4.10.2. Extrapolation of Data wuulual

HHAK gnadinwraniizidelvasy 6 wWew ¢, LT = Long term stability study

Significant Wouly Wouly douly T s,.g Storage

lidwnie  lddoden Talld Stat Taldino Proposed shelf life
dmusdo = o1goin LT x 1.5 dow
Wi usisinolaivfiu a1gen LT + 6 wow
NO Lidwnie  lddaidien - Taild Stat oo oulLiin Proposed shelf life
duuste = o1gon LT + 3 (fau
Wi
NO lidwnda o 2 80 - 1 stat Taidae Proposed shelf life
duudto = ogen LT x 2 den
W usistaslalifin a1gean LT + 12 wiow
NO lidwnde  vivie 2 80 - 1o stat o auiifiu Proposed shelf life
duusta = g LT x 1.5 iew
e usisnolaitiv 81gen LT + 6 wow
ouly * Accelerated data show: (1) little or no change over time and (2) little or no variability?
** Long term data show: (1) little or no change over time and (2) little or no variability?
¥ LT. Stat : (1) Long term data amenable to statistical analysis and  (2) statistical analysis perfomed?
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P8 anuasanw (Stability) : 9o 4.10.2. Extrapolation of Data wuulua

Aokokok

AosAnwranseliasy 6 aw +**, LT = Long term stability study

Wouly doul
LT ;.Z: : Shelf-life Estimation
stap** ' Ll

Significant Bouly
change LT*»

Huna 2 g0

e Lidmwnie  Lild Taidao Proposed shelf life
W diwdedien  Stat = pgwin LT x 1.5 don

usisnolaitiv 1gein LT + 6 o
NO dwnozde  ldde  Lidwnde Lild  doudiiiun Proposed shelf life
Wer  dawdedin Stat = pagen LT + 3 ideu
NO dwiozde  dmoz  Tidwmwie  Wstat  lideo Proposed shelf life
o dwdafier = o1gen LT x 2 dou

usisaalalifin a1gean LT + 12 idow

ouly * Accelerated data show: (1) little or no change over time and (2) little or no variability?
** Long term data show: (1) little or no change over time and (2) little or no variability?
¥ LT. Stat : (1) Long term data amenable to statistical analysis and  (2) statistical analysis perfomed?

P8 anuasanm (Stability) : ¥ 4.10.2. Extrapolation of Data wuuluai

Rk goafinuiannzielviasy 6 Wew ++, LT = Long term stability study

P LT Stat
$lguificont| S devis doule | oy | Storage Shelf-life Estimation

change LT** Acc.* P doaudhiu

NO dmmozda  vimez  Tidwnie  Wstat  dowudiiu Proposed shelf life
o dwdaiien = oo LT x 1.5 wlew
usiddlalifiu rgen LT + 6 fon
NO dwozdn Tlsafu  dwoz g Tisudu Taisne Proposed shelf life

= pgnin LT x 2 deu
usisdlaitiu ergen LT + 12 (few

NO dwioz go Tisalv  dwiozde Tisulv  doudiiiv Proposed shelf life

=g LT x 1.5 wlew
usidodlalifu ergen LT + 6 fon

Jouly * Accelerated data sh (1) little or no change over time and (2) little or no variability?
** Long term data show: (1) little or no change over time and (2) little or no variability?
*#¥LT. Stat : (1) Long term data amenable to statistical analysis and  (2) statistical analysis perfomed?
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" uisadwszm Multiple-dose Product fisasazanevianszanslu Solvent
riowld’ 1 Reconstitution of Powdered Drugs, Suspension fisasiimsuasiinonls uaxldls
wareas Limssoldadademun Susu

* y3oillu Semisolid, Solution #li{lu Multidose products uas Packsize Ing ldasudenlsinun
Fon19Ua-Undwon ) onaiiuarinli Purified Water sune dowaly %API 'lwi'\i’ugo%uad‘mﬁﬁ'ué'\ﬁ'm
nufsgmeanniifesiuduuaniiisn Sterile

" o1wweguan1Anw in-use stability study : Wedusumnuasanmnasararenionsznelu
Solvent (in-use shelf life) 1w powder for reconstitution FoofuEumMINAIENIMNAIRINAZAIEI
(9 ndsazaeudainflony 1 fewn) niadnsuilil Preservative waziinataldlanaunds

* yhaghalos 2 Pilot Batch, mwiisosnsaungu 1.initial 2.intermediated and 3.final time )

* usavanuil nageuamnm mu Finished Product Specification ynwide

*  agUuan1sdnu wionanneniafiuine wu 1y 7 u lugidu 5°C, Injection 24 Hr. after

mixing at 25 °C
= BAnwrgufisniialu Asean Stability Study, Version 6.0, 78 4.8 In-use Stability

e . . W . . ..
0 :1 5.3 Reduced Design(Bracketing&Matrixing)
0 awnsnafdwmmsinw Stability wes Finished product il Active gy uaz

] E l . o o . - u]v

0 10 5.3 Reduced Design : lisasfinwmnanauseiils, lidasAnuimnauwiaussyiils’ dr Design
msAnwmanan Bracketing&Matrixing

o 3%ildaauiinunisinwais ASEAN Stability Guideline : 49 5.3 Reduced Design
wdolin 2 %8 Ae

1. Bracketing : ldandnnumsfnw dwrwaussy uaz/viaanause wsnuiiewdinaiu

flussylu packaging doldiamienin

2. Matrixing : Tdansiuau Lot. Adnuiluudas interval time woon1sinua Stability Study

v . . 19 . v -
£ *** g13in13v1 Reduced Design ioanTIwIMATIIE I TN Stability Study fpsnansdoyams
sonuuunsdnuililu Protocol o8uefeisinld (Bracketing wie Matrixing )
N1TEENUUUNIINARBY WAXUARIATSWANNIINsANu Tuusardaaaan
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-1 ASEAN Stability Guideline : 78 5.3 Reduced Design

(Bracketing uvainuiu)

“Bracketing is the design of a
stability schedule such that only

samples on the extremes of certain

design factors (e.g., strength,
container size and /or fill) are

tested at all time points as in a full

design. The design assumes that
the stability of any intermediate
levels is represented by the

stability of the extremes tested.”

| Ret: Asean Stability Guideline, 5th Draft, p.30 |

Bracketing Asuuunisnagay
Stability study lasld
Agegauazign P 20fu

U35 5,15,20, 25, 50,100,200, 500 g.

g. lisasdinun

1a 2 3wAUI3Y Aoednun Stability wuu

Eull Study

P - ' 19
anUudunuzasingronman 1w vwssglu
Packaging daviw?wi’aqussqtimﬁu Hawn

— Bracketing (2 ) 1ite Reduced msinwa

Stability wdafAnwiiing auipuisy 5 g. du

500 g. dmawIAussg 15,20,50,100, 200

- lfmtﬁanﬁnmﬁumnussq 5 g. Uar 500 g.

Strength 50 mg 75 mg 100 mg
Batch 1 2 3 1 2 3 1 2 3
. rArari V|V |vY
Container
slze 100 ml
sooml | ¥V | vV | ¥V v | v |V

v = yaroy ¥ = skip 18

“In this example, it should be
demonstrated that the 15 ml (P1) and
500 ml (P3) high-density polyethylene
container sizes truly represent the
extremes. The batches for each
selected combination should be tested
at each time point as in a full design.”

I Ref: Asean Stability Guideline, 5th Draft, p.30 I

“ - ' a da
A8 : imanaseulasldgunisudnii
1. PR NABINUTANHUTIAINY UAY

o o . -
2. ywineunurusIYIMnINIandeIiu P

0 fenmadeusgauacgeqn [Bracketing (201iu )
0 Packaging uaz/nia Strength fivdion (sgaua:
FFA ) ABINARD UNNY RN TEUNTNATOULUULAN
Full study ( 3,6,9,12,18,24,36,.... auasuany )
0 A0 99ne1570 dwanisdned Full Study 15 ml

21y 36 1haw, 500 ml a1y 24w
=> dmiu Packsize 100 ml msilonguinls 2
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“The bracketing design assumes that the stability of the intermediate
strengths or sizes is represented by the stability at the extremes. If the
statistical analysis indicates that the stability of the extreme strengths or
sizes is different, the intermediate strengths or sizes should be
considered no more stable than the least stable extreme.”

Bracketing 1Iunsdufivgiwin AnuAsimasfunsuaniinaussniosuin

MYuzUIIYAsTAUAIALaLgeaa dHsnITuIunY ANKNAIITEIIUNTHER

fnnuusandoawInmMEuzUssagaznInowule
UAZEIAINAYFIZBI TN HARTIAINUS IS DIWIANEUEUTIPAAURE

4 o - A 1 J QI
gogALANANY "D 91g87 209ANNUIIMTDIUIAN I UTITDY NI R
' ' ' - Jd o W J
IGELGD)

-1 ASEAN Stability Guideline : 78 5.3 Reduced Design
( Matrixing )

“Matrixing is the design of a Matrixing Aon1amasaud

stability schedule such that a - tRannadau v19 Lot. uazu19Ian
selected subset of the total number | | _ gyyggnailinie sxldjunisudniiliign
of possible samples for all factor Eenlinansii

combinations would be tested at a -diioans Ao tluus

specified time point. At a
subsequent time point, another

subset of samples for all factor p . N
combinations would be tested.” fignnageu Tudnlusonadouns 3 Lot

Tunndaeiaan

interval time 309N15ANWY Stability Study
- [V Pt v
- Goula : nndnviasasfiotinios | Lot

| Ref: Asean Stability Guideline, 5th Draft, p.30 |
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-1 ASEAN Stability Guideline : 79 5.3 Reduced Design
(Matrixing)

Matrixing : sUuvunisaanismageu wisle 2 et Ao
1. One-half reduction: ann1smagauiwianssils 20en1sNATEULVULAN
( Full Study )
2. One-third reduction: aan1smadou 1/3 28INIINATDULVULAN
( Full Study ) widesiasmaaau 2/3 vas Full Study

Consideration fromICH guideline Q1D : “All select factor combination should
be tested at the initial and final time point...... If full Long-term data will not be
available, all selected combination should also be tested at 12 months or at the
last time point. In addition, data from at least 3 time point including initial, should
be available for each selected combination through the first 12 month..... For an
accelerate condition, should be tested at a minimum of three time point including
initial and final.”

o “ W a a v .
0 msAnw Stability study arsmagaunniaa yn lot. AnaiuduwazaIgavie

o ~

' - v
O fewdwienans dminlafideyannuasiaszezsnuuuanysa ( Long-term wuy Full ) A2siinig
o - . - ' o
nadauiioan 12 euuar /mianagariiennvade nn lot. newdwianans

o melu 12 donusndaeiinimadavathoios 3 n1madau 5B NTHAR

0 lumsnageuanummuuuise Assilatias 3 nsnadeu
lagsmnanindusazaigaits P 0,3,6 en
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AIvRaABINAREY 2/3 was Full Study

1.0ne-half reduction: annismaseuiwiendeils sasnanasouuwuuiéis ( Full Study )
2.0ne-third reduction: aan1madeu 1/3 wasnismadeuwuuiin ( Full Study )

ld]MI..

1. nsduion One-half reduction yndaswardasiiogiaias 1 Lot. #ign Test
nsdidian One-third reduction ynésnmdasiiadnios 2 Lot. fign Test
2. winx Lot. vu Skip Test finsioriu 2 Interval Time w Lot # 1 skip test 119 3 uax 6 1iow
3. dlufidoyaanupsiaszezeawy Full Study Long-term msiinis Test #inan 12 iaw
uaz/mianangarieyniade yn Lot. =P i Interval Time 12 ua: Final dasmagaunn Lot.
4. molu 12 dewwsndasiinimadavathodas 3 manageu samaaiusyu =P i Initial
Interval Time ( O iiow ) sdasmagounn Lot.

[ Time point (months)

S1 Batch 1

Batch 2
Batch 3
$2 |Batch 1
Batch 2
Batch 3

HLON3Y1S

“For example, a “one-half reduction”
initially eliminates one in every two
time points from the full study design.
In the examples, the reductions are less
than one-half due to the inclusion of
full testing of all factor combinations
at some time points.

(These examples include full testing at
the initial, final, and 12- month time
points. )

| Ref: Asean Stability Guideline, 5th Draft, p.30 |

“one-half reduction” o san1magauasadonils
21N019NAEANITLEY (Full Study )

-~ ' Y - .« & 19
-M10819 67 Full Study A9 MINNA 48 A0
awninasnlagegado alomils mae 24 A

=> voilaunansadiwouadidanni) 24 adals i
Tuansneanly 15 A% ngegm Ao 24 Ado
' ' & v
usiszannnni 24 A3e laile

4% 9N 9 Interval time BN INARDU DL DY 1
Batch WAY ¥29 Initial AU Final ABINATBUNN Batch
i 'laimgnﬁmioﬁ'u 2 interval time
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Time point (months)

S1  (Batch 1
Batch 2
Batch 3
$2 |(Batch 1
Batch 2
Batch 3

HLON3YLS

(AN(AN(AN(AN(RN(AN =5

“For example, a “one-third reduction” “one-third reduction” fia aan1inagauas 1 1 3
initially removes one in every three. In M snAdauRuIEAN ( Full Study )

the examples, the reductions are less - #29679 61 Full Study ABINIVONNA 48 AS) @13150
than one-third due to the inclusion of

full testing of all factor combinations
at some time points.

(These examples include full testing at

the initial, final, and 12- month time AN TIORANIMAT :m: 0 A% .
points. ) *** 1N 9 Interval time AR IHNIINATD VB 19V DY

asnoligognde 173 Bamanefeanls
16 AS) IMNIMNA 48 A3Q
2> vf'maam:nmnmnmmunn_l.ﬂ_an‘la TN

1 Batch Ua¥ 929 Initial AU Final ABINARBUNN Batch

I Ref: Aswan Stability Guideline, 5th Draft, p.30 l i 'lmannnaanu 2 interval time

Heat 60°C 1: 1 with diluent ** 1-10 days
Humidity 75% relative humidity or greater Solid state 1-10 days
Acid 0.1 N hydrochloric acid 2: 1 in 0.1N hydrochloric acid 1-10 days
Base 0.1N sodium hydroxide 2: 1in 0.1N sodium hydroxide [1-10 days
Oxidation 3% hydrogen peroxide 1:1 in 3% hydrogen peroxide | 1.3 hours
Photolysis Metal halide, Hg, Xe lamp or 1: 1 with diluent ** 1-10 days
Ultraviolet-B fluorescent lamp
Metal ions (optional) | 0.05M Fe?* or Cu?* 1:1 with solution of metal ions | 1-10 days
** In each case, the diluent is either an excipient or all excipients in the formulation in the same ratios as in the
formulation. Other ratios of diluent may also be appropriate, for ple the approximate ratio in which the drug

and excipients will be used in a formulation.

Solid-state degradation can also be considered. For APls, exposing a solid sample to elevated temperatures such as
60-120 °C, or 5~10°C below the melting point, can generate a different degradation profile. This approach
usually generates degradation products that can be used as a worst case to assess the performance of the
analytical method.

#ntns Condition 'lumqlnmq'm'rnbh A1: Typical stress conditions in pref ion stability studies. In: WHO Expert
Committee on Specifi for P Py thirty-ninth report. Geneva: World Hunh Oro-nlmlon. 2005
Anmx 5 (WHO Technical Ropor( s«m. No. 929). Gulddlnn 101 voghtntlon of fixed-dose bis ]

\ppendix 3: P! p (or p )

144
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0 P9 wanguanuany avosufnintien
(Product Interchangeability Equivalence Evidence)

- o  ~ - da e . o -
o Inai mswSsuisulseanSniwnuaremienianmmiow ) 7l indication wiaunu

- - o - v Y ve v @
maaglnd | O donsaforeaygwiisaiumsinwniiauyagassnanigildsuiasiveioud
a wnasunaguanisdnwdianya

Q nspesniiumsinwiiaanya ( Biowaiver ) dasunumisiaonginsinaisine

Yy O eransiydaeds wanisAnundaauya (Bioequivalence Study Data) nsdiifinen
fiiua Ao 1.AZT, 2.o0auinfiagnidu, 3. o1 Sustained release uax
P Y
4. H

[ & Sustained release s In Vitro — In Vivo Correlation (IVIVC)
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