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Part 2 : Quality Overall Summary
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MANKIN 5
U7 2 NANFTHUNAIATNINDDIEN
(PART II: Quality)

SECTION A: m15ty (Table of Contents)

UWUU U NE. A2

FWNTINET

SECTION B : unasulassaumuamniw (Quality Overall Summary)

S. mgAudendifey (Orug Substance)

s1 dayaialy (General Information)
1.1 %9 (Nomenclature)
1.2 Taseaths (Structure)
13 paaulAmly (General Properties)

S2 msu@nm (Manufacture)
2.1 fudn (endnnmimily) (Manufacturer (s))

$3 mswsIednwazawe (Characterization)

and Other Characteristics)
32 #s@svu (Impurities)

3.1 msuaslassainuazdnwaranizdun (Elucidation of Structure

S1.1 Nomenclature

il S1.2 Structure

S2.1 Manufacturer(s)
S2.2 Description of Manufacturing Process and Process Control
S2.3 Control of Materials

S2.4 Controls of Critical Steps and Intermediates
S2.5 Process Validation and/or Evaluation

S2.6 Manufacturing Process Development

S1.3 General Properties




1. Physical : Physical form

anwaizneven sUsene/uan & naw (i)

2. Chemical : Solubility

Amsazaelu Solvent #1979 w19 Pharmacopoeia iu USP wisannmsnaaasazans
API 1 Solvent s1s7 1u APl 1 g azanalu Solvent 7 ml.

3. Physico Chemical Properti

es:

- Melting Point

yanaannal Fuiin decomposer sew3ala

= pH dayaanaiunsa-ang

fhlaseasreiingfiudnsainsdunsn - AI5USIADE, UBNVUILAIE LAY ...... g/ml in H,O

- Dissociation constant pKa

{Was131 Clarke's Analysis of Drugs & Poisons wigagasinisuansan pH 6197

= Partition Coefficient:

Uasi1s1 Clarke's Analysis of Drugs & Poisons mdayar1 Log? (Octanol/ Water)

- Optical Isomerism

as1asau C #illu Chiral center in the molecule Aau=> drilnsiadau Enantiomer 1fisén

- Polymorphism

dayasedszUnan Asaedayasinguin APl luirdenisasieseusunin msldnisnagey
X-ray Powder Diffraction, IR Spectra uaz DSC szwins Primary Reference
Standard fiu Sample API

- Hygroscopicity

wdayad1eds d1laifiarsAnwiain Pharmacopoeia du Ph. Eur. 7'h Edition (Ph. Eur.
General Texts 5.11. Characters section in monographs Hygroscopicity )
[ % increase in mass is Less than 0.2% = Non hygroscopic, a13#nu1 condition zas |3

S 1.2 lavea¥19 (Structure)
Physical form 3 White, odorless, crystalline powder
Structure formula N7
COH
N -
| COH
7 Br
Molecular formula : C,H BN, -CHO,
Molecular weight : 435.3157
S13 qmauﬁ'ﬁﬁ"'ﬂﬂ (General properties)
Description : White, odorless, crystalline powder
Specific optical rotation i Molecule has no chiral centers

manasauiafs | N7
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Headquarter

uss Fauiun — fieglagaziden

Name / Title / Email / Tel.

Manufacturing/
Factory/ Production
Site***

rw ﬁﬂﬁmﬁgﬂ ek
uds Fauiun — faglagaziden - waslns was fax email
** pIsAsINEY Ja-fiag dmseiviiszylu COA w3alsi

State — Local 1Jusu wnaneian

GMP API Certificate : suuuula PIC/S — WHO —

- Issued by :
- Valid Date :

CEP waneian

-Valid Date :
(aeuz Valid + wangaunis Valid snnnsia Web
EDQM — ¢ Print wiih web asiufinisudaiiosiae )

MiIRaTUIBIANAINASHARDY )

Name / Title / Email / Tel.

QA Release

duluiideaiu Manufacturing site Taisiasuds

Name / Title / Email / Tel.

Sale office

uss Faudun — faglavaziden

Name / Title / Email / Tel.

snatinga GMP Cert.

GANDHINAGAR. GUJARAT STATE. INDIA FIN:382010

Food & Brugs Control Administration %
BLOCK NO.#, 15 FLOOR, Dr. JIVRAJ MEHTABHAVAN,

This is to certify that M/s. ENDOC.
NO. 53, B/H, SAU $
INDUSTRIAL AREA, - 360024, TAL
RAIKOT s ilding vald g manufucturing Gcense
/251621 issued by Mnmnm pr V2 g0, L

1940 & Rules tiere under. Under the said (icenses m ﬁﬁn is per
sell drugs cwent{uvm%wmg (qteggrw -

OT NO. 4 TO 7, SURVEY
SHAPAR - VERAVAL

Thie firm fias employed competent technical staff to undertake manufacturing & testing
of the permitted drugs. They are following GOOD MANUFACTURING PRACTICES in
manufacturing and testing as @@ic down under the REVISED mmm of Drugs &
Cosmetics Act 1940 & Rules There under.

The manufacturing plant i suﬁjecte/ﬂ to fn:pcrlhm Armmnﬂfe intervals by competent

autfiority.
his certificate s vaid from Dt : u/li/zols to 27/1;@017 /
& o
K0S
- 14 el Comm[sswonev
L R T 50a 8Drugs Control Adminisirafion
L ] - ‘Gandhinagar, Gujarf Sofe
- = -2

Phone : 91:79-23253417, Fax : 91:79-23253400

e AR fE
25 SAGMPIE £

OF Goop PRACTICES FOR
PEOPLE'S REPUBLIC OF CHINA

SRR mavisons

Sl HER:  MONMETRAD
- Hebel guangxiang Pharmsceutical Co., Ltd.

CHy g RNSBEFEATRKEKEARRN

The west of cangzhou lingang economic and techologoval deve

Address : Topacnt: hou_city, hebei
S EURE GIGE. . W PR, BRET)
b e T
cope of Insp lipine)

LT, FFAPIEARICHIE (M4 TR EAING) K.
FRRILIE.
This s o certify that the above-mentioned manufucturer complies with the
requirements of Chinese Good Practices for

Products.

FBWZE 200 £ 9 A2 R

This certificate remains valid until
BAEBLR : .
Issued By g

Date for Issuing ~ 3/9/2019

15 £ i 24 i A P BILB ey )

CHINA FOOD AND DRUG ADMINISTRATION
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$2.2 | Aadunenszumnsedn | ancdudaya - Flow diagram of synthesis process
4aZIBAIVANNIZUIUNG - Synthetic partway
uin (Description of | & -5 - ussEnenIHUIMMIKERTaILARzauReu Iudadas
Manufacturing Supplier as1awy S.2.2.2 Description of Manufacturing Process
Process and Process | impurities - In-Process control, Critical control step
Controls) annEnn@ a1eneg | - SEYASAIAUNER dsiAll AssUFATen a1Bug uas
Synthetic favhazane fiierdaslulfiten
partway - sumaun1senudnuaznisyluinusand
$2.3 | nsmwuaningiu andudaya - "a"’z%ua:msmnaaQtumwms;oﬁ'unﬁﬁ a13LA A9
(Control of = udsasde UfA%en asBug wazdwihazans Aieadaslunsuda
Materials) COA susas ( Starting Material, Solvents, Reagents o
aumwawz APl | _ 43 COA Susasqunwingiiu uas
Whatds COA susaspmuam API figaiasznls
:mcqgs::?;q 3 Material usnzdrldlusunoulnu ldifoezls u ldlu
wisile #unau Synthesis API, 14iTu Purification du Active
Carbon ifia Decolorant, 14iilu Purification 1du C
Sodium sulfite iiiaiflu Antioxidant

uazasasauns (Controls of
Critical Steps and

& o _d o
MSAIUANTURBUNIHARNIdIATY sriugaya | -

9
o = s o
ge o

- 3msmuay Intermediated @A Ass

ca

o @ o d d o
\J{]ﬂ'iﬂ'l d198U7 LAZAINIASAY NLNEIYDY

(Manufacturing Process
Development)

Intermediates) - msasaaulian Intermediated
o a o aite
naanda dearalu Impurities (NMT=___ %)
$2.5 | m3nsesBuAINgNABIZEY andiudaya | - Process Validation Protocol and result
nszuIMMsHEALAZ /W30S - unzilvig ICH Guideline Usznaunisideu
Uszifiuma (Process Validation
and /or Evaluation)
$2.6 | navmuInszuIUnIIHER #nviudaya | - Description and discussion of significant

changes made to the manufacturing process
and/or manufacturing site of the drug
substance used in producing non-clinical,
scale-up, pilot and if available, production

scale batches. - 6 ICH Guideline
=]
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2.3, Control of Materials

commitmant for tha manutacturs of tha
g substances.

- Information  6a  the  manufacturing
process, which typically staris with a
viak{s) of the cell bank, and includes
ooll culture, harvest(s), purification and
modification raaction, filling, storags and
shipping conditons.

= Slarting materials, solvents, reagents,
catalysts, and any other materials used in
the manufacture of the daigs substance
Indicaling where each material s used
in the process. Tests and acceptance
critoria of thoso matorials

= Control of source and starting materials
of biological ongin

= Sourcs, higtory and ganerstion of tha cell
substrate,

-z banking system, characterisation

REQUIREMENTS
i PARAMETERS COMPONENTS NOE pomren] Mav | MV
82 | Menutaclure
2.1. Manufacturer(s) Name and address of the manufiacturer (s). v
2.2, Dascripbon of - The descriplion of the drug substance v
Manufacturing Process manufacturing  process end  process
and Process Controls control that represents. the applicant's

Requirements (G — Generics)

S$2 Manufacture

2.1 Manufacturer(s)

v

2.2 Description of Manufacturing Process

and Process Controls

<Not required>

2.3 Control of Materials

<Not required>

2.4 Control of Critical Steps and

Intermediates

<Not required>

2.5 Process Validation and/or Evaluation

<Not required>

2.6 Manufacturing Process Development

<Not required>
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S3.1 Elucidation

S3.2 Impurities

Ca?1

STRUCTURE ELUCIDATION?
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Ethanol 00
H H H
H-CI:—¢—OH 80}
HH
18
60 }
H = 101
Fa40f 86
H | 20 b
| I #
| ‘ | 1 1 1 lh.l il 1 1 |[ 1 1 1
‘ : 2 : o 20 30 40 50 60 70 80 90 100 110 120
miz
Paiyethytere terephthante, PET, 231600 g =
-y CoMaystalianien  Istegeal 5w
nomadized 376 4yt
Peak wae 500 +
¥ Glass tanstion |’ \ 2 400 ~
e i N g
] ¢ S | ‘x_\ Pea 24 } 300 ¢
% m..u.......il I( 3 200 +
01 Snset ©01rC ‘.\ |
Heating e 020 crns4 \ ‘ 160
Mdpont ASTMIED s ‘
457 Wopont Rictardean  71.50°C \
Deka cp ASTMEC 0333 Jg*1KA4 \ 0
Ockacp Michardaon D44 Jg -1KA Metng S5 10 15 20 25 30 35 40 45 S0 S5 & 65 T
N8 B M0 1 WO %o 19 220 20 20 M) ) ¢ Degrees 2-theta
shatemsagy : For the full methods of Structure Elucidation/ Characterization, the study targets
are comparison between synthesized APl -___ i Lot. Mfg. with in
USP Primary Reference Standard, Lot. , YoPurity = %
No. Elucidation Method Education Target Result
1. | Physical and Chemical Characteristics
2. |Elemental Analysis
3. | Ultraviolet Spectra (UV)
4. |Infrared Spectra (IR)
5. | Nuclear Magnetic Resonance Spectra (NMR)
6. | Mass Spectrum (MS)
7. | Differential Thermal Analysis (DSC) Spectra
8. | Thermo Gravimetric Analysis (TGA) Spectra
9. | Powder X-Ray Diffraction Spectra
10. | Optical Rotation
According to the results of the Structure-activity relationship study as shown in the table,
the synthesized APl -___ #a__ Lot. Mfg. is exactly the same as the ___ %s
USP Primary Reference Standard, Lot.

06/03/66
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IMPURITIES
PROCESS IMPURITIES

DEGRADATION

Relathve ol i Relative | Acceptance B

¥

| (e | | e L ‘

o > '

[Pregatain 0 ) » = |

‘m'_ L] 33 ) (313 § VS _E

& et 395 — L oas: l

o |

I 11 N ,

:'m,ﬁ:’:‘.ilm ...... . I""V. et """"’"“ e (e
Compendial Information from the manufacturer

O NaBH,, I aq.HCl, | Piperazine, I
(J e
(8)

Methanol Toluene Toluene

WE Al A e
™ c (s) o~ (g

2-chloroethan-1 oI
Triethylamine

2-chloroacetamide O
N

A, —
o/\/N\) cl O
HO/\/N cl
NaOH water

O 2019 2?%. c,919
T T hHo /\,NH)

N O Cl
o/\/ \) f o

(1)

Narkedimilli J, et al. Asian Journal of Chemis

2

017, 29(2), 409-413

06/03/66
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NaBH,, aq.HCI, Piperazine,
Melhanoi Toluene Toluene "
O "
cl ®) (5)

1-[(4- Chlorophenyl)pheny ethyl] 2-chloroethan-1-ol,

Piperazine Cetirizine ehtanol _._

| ty A, BP2019 i

(Impurity ()\ 2 choroacetamice (IMPUrity G , BP2019)

H2N /\/N\) O
\n/\o @) Cl N\)
0 | HO ™ cl
l NaOH, water @

I
o —— Y 2019

aq. HCI 2 H@
Ho\g/\o/\/u\)N O i "o\g/\o/\/&‘,("e; cl

(&) (1)

Narkedimilli J. et al. Asian Journal of Chemistry, 2017, 29(2) 409-413

DEGRADATION
Oxidation
-
N N
Ho\g/\o/\/N\) O cl Hoxé(\o/\/z\) O cl
Cetirizine Cetirizine N-oxide

13



IMPURITIES

TOXICITY ®» LIMIT % SPECIFICATION
FOR QC

#aagedt 1 mausedeya $3.2 @rufaun (Impurities) - enanainy doyams Monograph Tu

Pharmacopoeia From monograph of APl ( Pharmacopoeid, p...... ) there are requirements
about impurities as follow :

3.2.1 Organic Impurities

No. Impurities Name = Spec from Monograph Structure Impurities Characteristic

v P v v ss
s dayailassu nlaain Impurities

Primary Reference Standard
- Safety Data Sheet

3.2.2 Inorganic Impurities
- Heavy metals : ( sildsaenasingg APl aralsifivadad wiu USP40 astiudnin
Delete the following: uwwia HEAVY METALS, Method [1<231> : NMT 10 ppm® (Officil 1- Jan-2018)
( Aaad1sdaAHaIN Memantine Hydrochloride Monograph, USP40, p. 4999 )
uslvlumaan Elemental Impurities 1u Finished Product unu
- Residue on Ignition / Sulfated Ash : method to measure the amount of residual substance not volatilized

from a sample when the sample is ignited in the presence of sulfuric acid according to the procedure described
below. This test is usually used for determining the content of inorganic impurities in an organic substance.

3.2.3 Residue Solvent : au Monograph

3.2.4 Water Content : Loss on Drying

3.2.5 Other

06/03/66
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saargensieasil Potential Impurities in API manufacturing at Anufinan
A. Know Impurities — fifis Ivigayarinsa usms Molecular Structure
No. Possible luuw/ Asnlumsuilou Molecular nMsien Test Limit Monograph in
Impurities Weight/Structure Method Pharmacopoeia
1. Impurities A vwilawsndu Starting Material gmslAseding / L /  dndu USP42, p........:
-a / Starting Material vt dminluana 219 HPLC Impurities A
Tainag / Unidlawlnszuumsndn [ Sudusoyatidaedd  naunde
auit 1/ uwdlaulu Process / nagauezls ]
By Product / Degradation

Product / Unknown

B. Any other Impurities — sUuuunsudsdayamiion A. Know Impurities uslsifidayaiias Molecular Weight/
Molecular Structure

C. Total impurities — jUuuunisussdayamiton A, Know Impurities uslsifidayaiias Molecular Weight/ Molecular
Structure

D. Residue Solvent — 1& Organic Solvent #latns aglu Class 1a as ICH Q3C / PDE w3a Limit per day /
stuuunsudsdonamiian A, Know Impurities / sinsasld GC lunisnagau iwsnzliu Organic Volatile Chemical

E. Elemental Impurities - 19 Reagent, Ligand Catalyst, Heavy Metal Tuunaulatvas udnsiayauansan Elemental
Class 1 uaz 2A sa ICH Q3D (Juaghsias / PDE w3a Limit per day

F. Genotoxic Impurities — a3 (dusniiu Solvent) fidinefiu mutagens wialsi / dild nansassaslaifivd TTC

sS4 msmuaningAumendify (Control of Drug Substance)
4.1 YarvununIgIu(Specification) uarniitdoiuseimsiinsieyt
(Certificate of Analysis)
4.2 3BM5IATIEY (Analytical Procedures)
43 m'ivmaaa'ummgnﬁawaa"‘z‘ﬁmi"‘nﬂﬁzﬁ (Validation of
Analytical Procedures)
S5 @sUMIHIUNTOIARUINTEIU (Reference Standards or Materials)
S7 AMUAIENN (Stability)

15
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S4 Control of Drug Substance

T~

3%

—_—
S4 Control of Drug Substance

S4.1 Specification

S4.2 Analytical Procedures

S4.3 Validation of Analytical Procedures

S4.4 Batch Analyses

S4.5 Justification of Specification S
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SPECIFICATIONS

A list of tests, references to analytical procedures, and appropriate
‘acceptance criteria which are numerical limits, ranges, or other
criteria for the tests described

- -
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Specifications

Parameter Specification Method
Appearance A white or almost white crystalline powder Visual inspection
Identification by infrared Complies with reference spectrum Ph. Eur. Monograph
Related Substances Imp.
] A <0.15% 3.28.42.1
I D |[s010% (LG Method A)
— E <0.10%
[ — - |so10%
I— J =0.10%
I B <0.10% 3.28.422
— ¢ |[<ot0% ECNRl
1 Foo|=010%
— G |=010%
[ — H o [<010%
| ! £0.10%
Individual unspecified impurities <0.10%
Total Impurities < 065%
Appearance of Solution Clear and colourless Ph. Eur. monograph
Loss on Drying < 05% Ph. Eur. monograph
Specific Optical Rotation -103° to -107°, calculated on the dry basis Ph. Eur. monograph
Assay (Base Titration) 98.5% - 101.5%, calculated on the dry basis Ph. Eur. Monograph
Residual Solvents 328423
Methanol NMT 250 ppm
Ethanol NMT 1000 ppm

OEEICIAD

NON OFFICIAL

06/03/66
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A list of tests, references to analytical procedures, and appropriate
‘acceptance criteria which are numerical limits, ranges, or other

ércr‘it‘eri‘a for the tests descri}bed |

=== o .’/
9 Universal Tests / Criteria
~ Specific Tests / Criteria

DESCRIPTION
IDENTIFICATION

UNIVERSAL TESTS

IMPURITY

06/03/66
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Raw material Specification

Test Acceptance Criteria Method
Appearance White or off-white powder. Visual inspection
Identification
A IR The IR absorption spectrum of sample USP40

should be concordant with that of reference <197 M>
standard.
B: UPLC The retention time of the major peak of the USP40
sample solution corresponds to that of the <621>
standard solution, as obtained in the assay.
Residue on ignition Not more than 0.1% USP40
<281>

20
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o é g E NH; H
° 4 g N S
e § 5 mcm
g g °  HO ¥ N ol
0o § COOH
8 Amoxicillin
:
Lz ' HPLC
: ] ! 1o SHOH
T N vt
w| |8 N
- o 3
e COOH
@ Clavulonic acid
’ T T T T T T T SC r
a 2 2 3 4 e & 2 ]

Tramadol Hydrochloride

Calculate the percentage of tramadol hydrochloride (C s H
2s NO , - HC) in the portion of Tramadol Hydrochloride

HsC
N—CH,

taken:

Resut = (r,/r g x (C4/Cy) x 100

IDENTIFICATION
Change to read:

* A. ASPECTROSCOPIC IDENTIFICATION TESTS (197), Infrared
Spectroscopy: 197K (cN 1-May-2020)

e B. IDENTIFICATION TESTS—GENERAL, Chloride (191): An
aqueous solution (1 in 100) meets the requirements.

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

AT

Spectroscopy: 197K (cn 1.Mmay-2020)

solution corresponds to that of the Standard solution, as
obtained in the Assay.

+ LIMIT OF TRAMADOL RELATED COMPOUND B

-[(Dimethylami thyl]cyclohs
IDENTIFICATION TESTS—GENERAL, Chloride (191): An §,2y},‘,'2;',‘,‘,f,,ig,’:)'“"‘°’ M

aqueous solution (1 in 100) meets the requirements, Standard solution: 0.1 mg/mL of USP Tramadol Related
¢ C. The retention time of the major peak of the Sample

Compound B RS in methanol

rvrs

A

0 25.mm laver of cf SIaET

el o *0maimt & Reference : USP-NF 2021

06/03/66
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Identification method?

OH

cl ?

Cl

APl ASSAY

06/03/66
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Example

Assay

95.0%-102.0% of

free basis

Valacyclovir HCI (C43H5NgO, - HCI)
calculated on the anhydrous and solvent-

USP NF 2021

. -

i

06/03/66
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solvent S

metal M

A+B reagentRE+F+G

. COEt  nPrNH

CO,Et AcOH
CO,Et
1) KOH, MeOH
COEt —0m7F—
én 2) H, Ni
94% HNE0H (+/)-2a
73%
WcozH OH 1) THF/DIW/IPA
—_—
NH,* “00C 2) IPA/DIW

29%

New J. Chem., 2020,44, 13230-13239

CO,Et

KCN
Zco,Et .

99% EtOH

COZH anaelic acl

Y\(\COZH

NH,
(S)-Pregabalin 2a

NH,

06/03/66
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o
Li+ NJLO (o]
/J\/\n/ _socl, /J\/\I( /k/YN o B Ngg,
o 3.3.33
3.3.31 3.3.32 3.3.34
Ph
BnO,C \/( 1. LiOH, H,0,
. LiOH, CO,Bn CO,Bn
. 1. TsCl, Py
MNW(O 2 Na;SOy, NaHSOy, )\/H(OH BHySMe, | T “on
o O 0 2. NaN;, DMSO
3.3.35 3.3.36 3.3.37
CO,Bn COOH
/k/k/N:! Hz/Pd-c )\)\/NHZ
—_—

3.3.38

Pregabalin 3.3.22

Bioorganic & Medicinal Chemistry Letters Vol. 4. No. 6, pp. 823-826, 1994

IMPURITIES

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

HQ I:,As

ORGANIC

INORGANIC RESIDUAL SOLVENT
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ORGANIC IMPURITIES
Example
o)

Neadd

procaine

ORGANIC IMPURITIES

HO.
\/\N/\ Raney Ni,

_socl, OzN

procaine
Degradation pathway
H,0 H,N
HZN ;»2 " + HO\/\N/\
O\/\N/\ o )
o P o

procaine p-aminobenzoic acid 2-diethylaminoethanol =

06/03/66
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RESIDUAL SOLVENTS

‘Solvents are inorganic or organic liquids used as vehicles for the
preparation of solutions or suspensions in the synthesis of a drug
‘substance or a drug product. Since these are generally of known
toxicity, the selection of appropriate controls is easily accomplished.

CLASS | CLASS | CLASS Il

Should be Should be

used when

avoided :
practical

Benzene Carbon tetrachloride
CLASS I 1,2 Dichloroethane 1,1-Dichloroethene
1,1,1-Trichloroethane etc.

Should be avoided

CLASS I

Acetic acid Heptane Acetone
CLASS 1ll Isobutyl acetate  Anisole Isopropyl acetate

Should be used
when practical

1-Butanol Methyl acetate 2-Butanol
3-Methyl-1-butanol Butyl acetate etc.

28
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RESIDUAL SOLVENT LIMIT
Solvent Concentration limit Concern
(ppm)
Benzene 2 Carcinogen
Carbon tetrachloride 4 Toxic and environmental hazard
1,2-Dichloroethane 5 Toxic
1,1-Dichloroethene 8 Toxic
1,1,1-Trichloroethane 1500 Environmental hazard
CLASS | ICH Q3C R7
Should be avoided

Solvent PDE (mg/day)  Concentration limit (ppm)

Acetonitrile 41 410

Chlorobenzene 3.6 360

Chloroform 0.6 60

Cumene! 0.7 70

Cyclohexane 38.8 3880

1,2-Dichloroethene 18.7 1870

Dichloromethane 6.0 600 : CLASS I I
1,2-Dimethoxyethane 1.0 100 JUT = 11T
N,N-Dimethylacetamide 109 1090

N,N-Dimethylformamide 8.8 880

1,4-Dioxane 3.8 380

2-Ethoxyethanol 1.6 160

Ethyleneglycol 31 310

Formamide 2.2 220

Hexane 29 290

Methanol 30.0 3000 ICH Q3C R7 }
2 afa il arc _ca I

J8
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CLASS Il

Should be used

when practical

Acetic acid
Acetone

Anisole

1-Butanol
2-Butanol

Butyl acetate
tert-Butylmethyl ether
Dimethyl sulfoxide
Ethanol

Ethyl acetate

Ethyl ether

Ethyl formate

Formic acid

Heptane

Isobutyl acetate
Isopropyl acetate
Methyl acetate
3-Methyl-1-butanol
Methylethyl ketone
2-Methyl-1-propanol
Pentane

1-Pentanol
1-Propanol
2-Propanol

Propyl acetate
Triethylamine®

ICHQ3CR7 |

NO, NH,
Sn, HCl HCI
o) o) oH
~ N N
T )

Crystallization

EtOAC NHz

: MeOH
—
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INORGANIC IMPURITIES

Inorganic impurities can result from the manufacturing process.
They are normally known and identified and include:

| Reagents, ligands and catalysts

_ | Heavy metals
" | or other residual metals

‘mpurity Profiling: Every impurity?

QUALITY

SAFETY-TOXICITY

Daily intake on the maximum dose regimen W :
Available information on identification ﬁ '
S

/characterization of the impurities
Relevant toxicity data, safety alert

P REGULATION
& GUIDELINES

06/03/66
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- )'(',C)L —

ICH Q3A(R2)| ICH Q3B(R2)

Impurities in Impurities in
New Drug New Drug
Substances Products

Official pharmacopoeias

SPECIFIC TESTS/CRITERI

Drug substance (DS)

Particle Size

T
moe gl |
7 E‘.!",“\.

bt

Water content Microbial limits

Stereochemistry

¥_

06/03/66
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PARTICLE SiZE

For some drug substances intended for use in solid

or suspension drug products

Particle size can have a significant effect on

Dissolution rates

Bioavailability

Stability

Estradiol Benzoate

© PARTICLE SIZE DISTRIBUTION ESTIMATION BY ANALYTICAL

SIEVING (786)

polysorbate 20

pore size.

min).

Analysis: Using a suitable multi-wavelength particle size
analyzer,' determine the particle size distribution within
the Samfle suspension, analyzing the results in the
range of 5-600 um.

Acceptance criteria: NMT 50% of the particles are less
than 30 um, and NLT 90% of the particles are less than
450 pm. The mean diameter of fine grade Estradiol
Benzoate is NMT 100 um, and the mean diameter of
coarse grade Estradiol Benzoate is 100-200 pum.

Suspension fluid: To a mixture of glycerin and water
(60:40, w/w) add a sufficient quanti
to obtain a solution having a concentration of 125 uL of

r 100 g of solution.

Sample suspension: Saturate the Suspension fluid by
adding 100 mg of fine Estradiol Benzoate per 100 g of
Suspension fluid, and sonicate for 10 min. Pass the re-
sulting sus?ension through a nylon filter of 0.45-um

o the filtrate, add 50 mg of Estradiol Benzo-
ate per mL of the filtered, saturated Suspension fluid,

and mix on a vortex mixer until dispersed (about 1

ty of polysorbate 20

Reference : USP 42
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POLYMORPHIC FORMS

S R
= - £ ,-7",4

Polymorphic forms

Some drug substances exist in different crystalline forms which
differ in their physical properties (e.g. solubility).

Differences in these forms could, in some cases, affect the
quality or performance of the drug products (e,g. stability).

melting point, solid state IR, X-ray powder diffraction, thermal
analysis procedures (like DSC, TGA and DTA), Raman
spectroscopy, optical microscopy, and solid state NMR.

06/03/66

34



Carbamazepine o) i(

DEFINITION N
Carbamazepine contains NLT 98.0% and NMT 102.0% of carbamazepine ((‘ls 12 ,N ,0), calculated on the dried basis

IDENTIFICATION
* A. Insraren Assorerion (197M)
« B. The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

ASSAY
* Proc
“1 - X-Rav DirrracTioN (941): The X-ray diffraction pattern
Mol

seeerf conforms to that of M@mgzgmng_&g SImllarIy determined.

« Actorry

Analysis: Toa 10 0-mL aliquot of Sample solution add 1 drop ol phenolphlhalem TS, and titrate with 0.01 N sodium hydronde VS, Perform a blank determination, and|
make any necessary correction
Acceptance criteria: NMT 1.0 mL of 0.01 N sodium hydroxide VS is required for each 1.0 g of Carbamazepine

* ALaunTY
Sample solution: 50 mg/mL of Carbamazepine in water prepared as follows. Mix 2.0 g of Carbamazepine in 40.0 mL of water for 15 min, and filter through paper.
* X=Rav Dyrraction (941): The X-ray diffraction pattern conforms to that of USP Carbamazepine RS, similarly determined

Reference : USP 42 C
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Enantiomers

HO.__O HO.__O

-

HoN H,N
v (S)-Pregabalin (R)-Pregabalin
Pregabalin
CHy NHzo
HaC ? OH
C4H,,NO, 159.23

(5)-3-(Aminomethyl)-5-methylhexanoic acid [148553-50-
8l.

¢ ENANTIOMERIC PURITY
Buffer: Triethylamine and water (7.2: 1000). Adjust with
50% (v/v) phosphoric acid to a pH of 3.0.
Mobile phase: Acetonitrile and Buffer (38:62)
Derivatizing reagent solution: 3 mg/mL of Marfey’s
reagent in acetone

Acceptance criteria: NMT 0.15%

Reference : USP-NF 2021 |
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S4.2 Analytical Procedures

— L

volumetric flask, dissolve with $ mL of methanol and diluie to volume with diluent. (1.0

S4.2 Analytical Procedures
mg/mL)
| TR | ~ Standard sohution
} (AT 3
LSam:h collécton |‘..]{ - = Dilute | mL of Standasd solution stock to 100 mL with dilucat. (0.01 mg/ml)
{ ,_A,ﬁ._’
:J_?:—j: . ) DU — Test solution siock
'''' = [TV Accuratoly weigh 25 mg of sample 10 a 25-mL volumetric flask, dissolve with S mL
Sample T T N
et of methanol and dilute 10 volume with diluent. (1.0 mg/mL)
b ‘ o Test solution
T T
= [ PP usym— Dilute | mL of test solution stock to 100 mL with diluent. (0.01 mg/mL)
Tola! A3 e £
dotonzinaton | l.‘) P ";: 3 712 Procedures
by IC8-MS 1 T s Svstem suitability and specificity
Commea—— 02T
. bt = e Filter the solution through 0.22 micron aylon membranc filter. Inject 20 L of cach solation and
Agterminaticy my record the chromatograms.
L."!“.:fg:’ff_ = W_‘:'TJ The injoction sequence should be as fllows :

Sample name No. of mjections
Diluent 1
Standard solution 6
Sample solution_A 1
Sample solution_B 1
Bracketmg solution 1
[ Total 14

Assay—

Mgbile phase—Prepare a mixture of acetonitrile, methanol,
and water (53: 27.5: 19.5), and degas. Make adjustments if
necessary (see System Suitability under Chromatograﬁhy
(621)). Increasing the proportion of water increases the elution
times and allows better separation of impurities.

Standard preparation—Dissolve an accurately weighed
quantity of USP Ivermectin RS in methanol to obtain a solution
having a known concentration of about 0.4 mg per mL.

Assay {Jreparalion—Transfer about 40 mg of Ivermectin,
accurately weighed, to a 100-mL volumetric flask, dissolve in
and dilute with methanol to volume, and mix. Sonicate, if
necessary.

Chromatographic sgstem (see Chromatography (621))—The
liquid chromatograph is equipped with a 254-nm detector
and a 4.6-mm x 25-cm column that contains 5-pm packing
L1. The flow rate is about 1.5 mL per minute.
Chromatograph the Standard preparation, and record the peak
responses as directed for Procedure: the relative retention times
are about 0.75 for component H,B,, and 1.0 for
component H,B, ; the resolution, R, between
component H,B,, and component H,B,, is not less than 3.0;
the column efficiency determined from the component H,B,,

ak is not less than 2000 theoretical plates; the tailing factor
or component H,B,, peak is not more than 2.5; and the
relative standard deviation for six replicate injections is not
more than 1.0% determined from the component H,B,, peak.

USP NF 2021

Ilvermectin

e "
:0 :0
ned wed >

Procedure—Separately inject equal volumes (about 50 pL)
of the Standard preparation and the Assay preparation into the
chromatograph, record the chromatograms, and measure the
peak areas for component H,B,, and component H,B,,.
Calculate the quantity, in mg, of component H,B,, (CsH,,0,,)
and component H;B,, (C,,H;,0,,) in the portion of lvermectin
taken by the formula:

DC(r,/r)

in which D is the dilution factor, in mL, used to prepare the
Assay preparation; C is the concentration, in mg per mL, of
component H,B,, or component H,B,,, in the Standard
preparation; and r,, and r; are the peak areas for

component H,B,, or component H,B,, obtained from the
Assay preparation and the Standard preparation, respectively.

06/03/66
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mg/mlL)

- Test solution

7.12 Procedures
System bility and

- Standard solution

- Test solution stock

Accurately weigh 25 mg of sample to a 25-mL volumetric flask, dissolve with § mL

of methanol and dilute to volume with dilueat. (1.0 mg/mL)

record the chromatograms.
The mjection sequence should be as follows :

volumetric flask, dissolve with § mL of methanol and dilute 10 volume with diluent. (1.0

Dilute | mL of Standard solution stock to 100 mL with diluent. (0.01 mg/ml)

Dilute | mL of test solution stock to 100 mL with diluent. (0.01 mg/mL)

Filter the solution through 0.22 micron nylon membrane filter. Inject 20 uL of each solution and

Sample name No. of injections
Diluent 1
Standard solution 6
Sample solution_A 1
Sample solution B 1
Bracketing solution 1
Total 14

S4.2 Analytical Procedures

ACTUAL PROCEDURE

All detail for all specification

06/03/66
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S4.3

- |Validation of Analytical Procedures

S4.4 Batch Analysis

Batch analysis data on two production batches of the _in accordance with European

Phanmacopoeia Supplement 9.4 are provided in Table below.

MR Foav T g AT AT
Tetpuomann | s oo o o B
Appearance White povader to almost white powder Pass Pass
Identification”
a) IR Complies with reference spectrum Pass Pass
Assay
a) Base titration (calculated
o dry Dasis) 99.0% to 101.0% 100.1% 9.7%
Impurity
a) Indvidual Specified
impurities
i. Dimerimpurity 0.15% <0.05% <0.05%
. Lactone impurity <0.05% <0.05%
by: Individual unspecified | <5 1096 <0.05% <0.05%
impunties
¢) Total impurities <0.4% 0.0% 0.0%
Appearance of Solution Clear and coloriess Pass Pass
Loss on Drying <0 5% 00% 00%
Residual Solvent 4-methyl-2-pentanone ’
Gas Chromatograpy <4500 ppm <100.0om 100 pont
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Example for specification

No. Test Specification Method
1. | Appearance Light yellow powder, having a faint odor. USP39, p.1252 p. 94
2. | Solubility Sparingly soluble in acetone and in chloroform; slightly | USP39, p.3052-3053 | p. 94
soluble in alcohol and in ether; insoluble in water.
3. | Identification The IR spectrum of sample should be concordant with IR | USP39, p.3052-3053 | p. 95-96
- Infrared Absorption spectrum of Reference standard of
4. | Melting range Between 237°C and 240°C USP39, p.3052-3053 | p. 95-96
5. | Loss on drying Not more than 0.5% USP39, p.3052-3053 | p. 95-96
6. | Residue on ignition Not more than 0.1% USP39, p.3052-3053 | p. 95-96
7. | Heavy metals Less than 0.002% USP39, p.3052-3053 | p. 95-96
8. | Limit of No secondary spot from the chromatogram of the Test | In-house Method p. 95-96
related compound C solution is larger or more intense than the principal
sport obtained from the Standard solution (0.2%)
9. | Assay 98.0-102.0% of C,;H,,CIN,O,, calculated on the In-house Method
dried basis

Example for specification

No. Test Specification Method
1. | Appearance Light yellow powder, having a faint odor. Current USP p. 94
2. | Solubility Sparingly soluble in acetone and in chloroform; slightly Current USP p. 94
soluble in alcohol and in ether; insoluble in water.
3. | Identification The IR spectrum of sample should be concordant with IR Current USP p. 95-96
- Infrared Absorption spectrum of Reference standard of
4. | Melting range Between 237°C and 240°C Current USP p. 95-96
5. | Loss on drying Not more than 0.5% Current USP p. 95-96
6. | Residue on ignition Not more than 0.1% Current USP p. 95-96
7. | Heavy metals Less than 0.002% Current USP p. 95-96
8. | Limit of No secondary spot from the chromatogram of the Test Current USP p. 95-96
related compound C solution is larger or more intense than the principal
sport obtained from the Standard solution (0.2%)
9. | Assay 98.0-102.0% of C,5H,,CIN;O,, calculated on the Current USP
dried basis
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S5 Reference Standards or Materials

S6 Container Closure System
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S7 Stability

Protocol for Stability Study

Test Time Point (Months)

o® | 1= 2%% 3 6 12 18 24 36 48
Appearance X X X X X X X X X X X
Water X X X X X X X X X X X
Assay (HPLC) X X X X X X X X X X X
Diketone impurities X X X X X X X X X X X
Dimer X X X X X X X X X X X
Any unknown impurity | X X X X X X X X X X X
Total impurities X X X X X X X X X X X
Polymorphism” X - - - X - X X X X X

* Atinitial ime point, batches are tested for release according to the specification.
** One-month and two-month time point are only used for accelerated study.

X Testwill be performed at this time point.
A Additionally tested in stability study of process validation batches.

Product:

Batch no. DSG0984
Packaging: Market container
Batch size: 400 kg

S7 Stability

Manufacturing Date: 2021-08-24

Storage condition: 25+2°C/60+5% RH

Parameters tested Specification Storage period (Months) / Date
18 months | 24 months | 36 months | 48 months | 60 months
Appearance White or off white powder White White White White White
powder powder powder powder powder
Polymorphism Essentially amorphous - Essentially Essentially Essentially Essentially
amorphous | amorphous | amorphous | amorphous
Water <3.0% 0.9% 0.8% 0.8% 0.8% 0.8%
Assay 98.0 - 102.0% 100.7% 100.7% 100.2% 100.2% 100.1%
Diketone impurities <1.0% <LOQ <LOQ <LOQ <LOQ <LOQ
Dimer <1.0% Not detect Not detect Not detect Not detect Not detect
Any unknown impurity <0.1% <LOQ <LOQ <LOQ <LOQ 0.03%
Total impurities <0.3% <LOQ <LOQ <LOQ <LOQ 0.03%
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