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Quality Guidelines
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Harmonisation achievements in the Quality area include pivotal milestones such as the conduct of
stability studies, defining relevant thresholds for impurities testing and a more flexible approach to
pharmaceutical quality based on Good Manufacturing Practice (GCMP) risk management.

QIA - QIF Stability v
Q2 Analytical Validation \
Q3A - Q3E Impurities v
Q4A - Q4B Pharmacopoeias v
Q5A - Q5E Quality of Biotechnological Products v

Q6A- Q6B Specifications v
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ICH-QUALITY GUIDELINES

Q6A- Q6B Specifications A

Specifications : Test Procedures and Acceptance Criteria for New Drug
Substances and New Drug Products: Chemical Substances

Specifications : Test Procedures and Acceptance Criteria for
Biotechnological/Biological Products

) Q6A

) Q6B
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Universal Tests G-

‘ * Appearance/Description J

v * [dentification J

* Assay

* Impurities




API

Assay

Weight of API

% content (% as-is) = 100
’ (% ) Total weight of sample assayed h

% based on the as-is basis Q/Tx 100

% based on the dried basis [Q/T/(100-LOD/100)] x 100
LOD =% Loss on drying

% based on the anhydrous basis [Q/T/(100-W/100)] x 100

W = 9% water content

% based on the ignited basis [Q/T/(100-1/100)] x 100

= % Loss on ignition

% based on the anhydrous and solvent-free basis [Q/T/(100-A-B)/100] x 100

A = % water content, B = solvent free content




Sodium

CygHysNa0, 33031

2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-o0xo-1-phenylbutyl)-, sodium salt.
3-(a-Acetonylbenzyl)-4-hydroxycoumarin sodium salt  [129-06-6].

) Sodium is an amorphous solid or a crystalline clathrate. The clathrate form consists principally of sodium and

isopropyl alcohol, in a 2:1 molecular ratio; it contains not less than 8.0 percent and not more than 8.5 percent of isopropyl alcohol.
Sodium contains not less than 97.0 percent and not more than 102.0 percent of C, H, :NaO,, calculated on the

anhydrous basis for the amorphous form or on the anhydrous and isopropyl alcohol-free basis for the crystalline form.

12




DH (791): betwgen 7.2and 8.3, na soltion (1 100)
Water, fhod | (9211 notmore tha 4 3% for the amorphous fom; notmore tha 0.5% for the rystaling clthrate fom,

Isopropyl alcohol content (crystalline clathrate form)—
Internal standard solution— Dilute 2 mL of n-propyl alcohol with water to 100.0 mL in a volumetric flask.

Standard preparation— Transfer an accurately weighed quantity of about 1.6 g of isopropyl alcohol to a 100-mL volumetric flask, dilute with water to
volume, and mix. Transfer 10.0 mL of this solution to a 100-mL volumetric flask, add 10.0 mL of the Infternal standard solution, dilute with water to
volume, and mix to obtain a Standard preparation having a known concentration of about 1.6 mg of isopropyl alcohol per mL.

Test preparation— Dissolve an accurately weighed quantity of about 1.85 g of Sodium in about 50 mL of water in a 100-mL volumetric flask.
Add 10.0 mL of the Internal standard solution, dilute with water to volume, and mix.

Chromatographic system (see Chromatography (621>)— The gas chromatograph is equipped with a flame-ionization detector and a 4-mm x 1.8-m
column packed with 80- to 100-mesh support S2. The temperatures of the column, injector, and the detector are maintained at about 140°, 200°, and
250, respectively. The carrier gas is nitrogen, flowing at the rate of about 40 mL per minute. The column temperature may be varied so that the

following system suitability criteria are met: the resolution, R, between n-propyl alcohol and isopropyl alcohol is not less than 2.0; the tailing factor,
T, for the isopropyl alcohol peak is not more than 1.5; and the relative standard deviation of the ratio of isopropyl alcohol area to n-propyl alcohol
area for five replicate injections of the Standard preparation is not more than 2.0%.

Procedure— Separately inject equal volumes (about 5 pyL) of the Standard preparation and the Test preparation into the chromatograph, record the
chromatograms, and measure the areas of the major peaks. Calculate the weight, in mg, of the major peaks. Calculate the weight, in mg, of
isopropyl alcohol in the portion of [WEIiElils Sodium taken by the formula:

100C(R, / Rs)
in which C is the concentration, in mg per mL, of isopropyl alcohol in the Standard preparation; and R, and Rg are the peak area ratios of isopropyl
alcohol to n-propyl alcohol obtained from the Test preparation and the Standard preparation, respectively.
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Assay

Drug product
% LA

Solid dosage form >> u@a3lu3UMINE1AYAD 1 unit dosage form

Semisolid, liquid >> taadluziJ3snaiienarntyae 1 uit dose



Universal Test for New Drug Substances
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Description State (solid, liquid) Color of the substance

Identification ©® Identification test (be able to discriminate between compounds of
closely related structure): Specific test for the substance e.g. IR,
HPLC/UYV diode array, HPLC/MS, or GC/MS
® Salt: Test specific for the individual ions

® Optically active substance: Specific identification test/chiral assay
Assay Specific, stability-indicating procedure

Impurities Organic, inorganic impurities and residual solvents




THE OFFICIAL JOURNAL OF THE ROYAL PHARMACEUTICAL SOCIETY

the

PHARMACEUTICAL JOURNAL

News Using the new PJ CPD & Learning Research

Home /' Learning

e Diclofenac salts: potassium or
20 August 2011 SOdium?

Q. | bought some diclofenac from your pharmacy earlier today.
By Angus Thompson My doctor usually gives me a prescription for 50mgtablets for
my backache but I've run out and can’t get a new prescription




Specific Test for New Drug Substances
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Physicochemical properties

Particle size

Polymorphic forms

pH of aq. solution, melting point/range, refractive index
Particle size distribution

May affect drug product performance, bioavailability of
stability.

Melting point, solid state IR, X-ray powder diffraction,
Thermal analysis (DSC, TGA and DTA), Raman

spectroscopy, optical microscopy

17




Specific Test for New Drug Substances
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Tests for chiral drug Single enantiomer substance: consider to control the other

substances

Water content

enantiomer.

An enantioselective determination of the drug substance should be
part of the specification

Identity test can distinguish both enantiomers and the racemic

mixture.

Karl Fischer Titration/Loss on drying




Thalidomide




Thalidomide
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Specific Test for New Drug Substances

Inorganic impurities Sulfated ash/Residue on ignition

Atomic absorption spectroscopy

Microbial limits Total count of aerobic microorganisms
Total count of yeasts and molds
Absence of specific bacteria

(S.aureus, E.coli, Salmonella, Ps.aeruginosa)

The Residue on Ignition / Sulfated Ash test uses a procedure 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. 1

1




Universal Test for New Drug Products E;

Description Qualitative description of the dosage form

Appearance: size, shape, and color

Identification ® Identification tests: specific for new drug substance
(IR, HPLC/UY diode array, HPLC/MS, or GC/MS)
® Salt: identification test specific for the individual ions

® Optically active substance: specific identification testing/chiral assay

Assay Stability-indicating method

Impurities Organic, inorganic impurities (degradation products) and residual solvents




SOLID DOSAGE FORM G-

. Specific Tests/Criteria for coated, uncoated tablets, hard capsule

Dissolution Immediate-release: Single-point measurements

Extended-release: multiple time point sampling

Delayed-release dosage form: two-stage testing

Disintegration May be substituted for dissolution testing if product is rapidly dissolving,
products containing drugs which are highly soluble throughout the

physiological range

/|‘



DECISION TREES #7: SETTING ACCEPTANCE CRITERIA
FOR DRUG PRODUCT DISSOLUTION

What type of drug release acceptance criteria are appropriate?

Establish drug release acceptance criteria.
YES Extended release: multiple time points
> Delayed release: two stages, parallel

or sequential

Is the dosage
form designed to produce
modified release?

NO

Is drug solubility
at 37 + 0.5°C high throughout
the physiological pH range?
(Dose/ solubility < 250 mL
(pH 1.2 - 6.8))

NO

YES




YES

Is dosage form
dissolution rapid?

NO

(Dissolution > 80% in 15 minutes
atpH 1.2,4.0, and 6.8)

YES

Has a relationship been

NO

Generally single-point dissolution
acceptance criteria with a lower limit
are acceptable.

determined between disintegration
and dissolution?

YES

Generally disintegration acceptance
criteria with an upper time
limit are acceptable.




SOLID DOSAGE FORM G-

. Specific Tests/Criteria for coated, uncoated tablets, hard capsule

Hardness/Friability IPC

Uniformity of dosage units Content uniformity or weight variation

Water content Justified with data on the effects of hydration or water absorption
on the drug product.

Karl Fischer Titration/Loss on drying

Microbial limit With acceptable scientific justification. It should be possible to

propose no microbial limit testing for solid oral dosage forms

Z,
Q
N




Evaluation of

solid dosage form
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msUszdiums lvia
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a v v =
2. Ysziliums I vansennnasHannoa Ia (Compressibility index 1139 Carr compressibility index)
Y [4 J
HAZOANIIAIMSIAIUBS (Hausner ratio)

Hausner ratio = tapped density / bulk density > 1.25 poor flowability

Carr index =100 ( 1- bulk density / tapped density) > 25 poor flowability
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Rabeprazole delayed release core tablet 136 ﬂm"!ﬁ%’ayaé’amsn
118 Core tablet 1935 Direct compression 1H4MSADNNAEN

Bulk density Tapped density Angle of repose
1 0.4 0.6 45

2 0.7 0.8 34

3 0.8 0.7 29

= Yy I =
"l]WﬂﬂmﬁNﬂTiﬁﬂ‘]elTGUNGIH!)‘]JHﬂ”IﬁﬁﬂHTEJ?Jllﬁ
A. Flowability B. Friability C. Compactibility

D. Hardness E. Compression
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=
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Tablet evaluation
mMsUszmun i lanviua 1 lunduaisy

1. Hardness : Tablet hardness tester (in process)

2. Thickness : Vernier, thickness tester




Tablet evaluation
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Dissolution E;

Y
a a 9) 1 o o
TUAUDI Apparatus (Iﬂﬂﬂﬂﬁm’i!ﬁ@ﬂiﬂ)’ Apparatus %zﬁsﬁuaﬂﬂu Monograph N1¥i1A)

Apparatus Dosage formulation tested

Rotating Basket Dissolution Tablets ‘Vl”clul‘lj Capsule

. Rotating Paddle Dissolution Tablets ﬁ’ﬂﬂ, Capsule
3 Reciprocating Dissolution Controlled-release formulation (483210 N150
Cylinder 1laguiy Medium uaza3us 3 larianriang]lu

v A v a
PIIIHINENAIIUAE

aNNIENIFIUMInaaoy Dissolution 37 + 0.5 °C
Drug release 32 + 0.5 °C




Dissolution

Y
Aa a 9 1 o o
FUAVDI Apparatus (1aglnan15iaenly Apparatus "ﬂwldju@ﬂﬂfu Monograph N1HUA

Apparatus Dosage formulation tested

S

6

Flow-through Cell Dissolution

Paddle Over Disk Drug release

Rotating Cylinder Drug release

Reciprocating Holder Drug release

Formulation ﬂNﬂ1ﬁﬁuﬁ1ﬂﬂ1!u9\‘i‘i}1ﬂﬁJ

Pump !‘W@Gl?i medium "lﬁawmsrmaaﬂnm,

Powder, granules, implants
Transdermal formulation
Transdermal formulation

Controlled-release formulation

aNNIENIFluMInaaoy Dissolution 37 £ 0.5 °C
Drug release 32 + 0.5 °C




Dissolution

UML) 3 i
5 =7
x_m- 3

Number tested Acceptance criteria

Immediate-release dosage form

S1 6 uRazialmmsazaie = Q +5 %

S2 6 auage 12 13ia (S1 + S2) = Q nag luiLia lviusan N
Q-15%

S3 12 Aunde 24 15ia (S1+82+83)2> > Q uazd l3inu 2 1ian

ummﬁawmﬂmﬂm Q-15 % amw‘luumﬂ"lﬁuﬂmms
azmﬂmﬂ’n Q-25 % ‘Eﬁ



Dissolution

Immediate-release dosage form (Pooled sample)

Number tested Acceptance criteria

S1 6 ANUNAY 6 1A = Q + 10 %
S2 6 ANURAY 12 109 = Q + 5 %
S3 12 ANAY 24 1A > Q
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Acid stage — laen 6 iaadlifluvau nageuaie 0.1 N HC1 1yszaziia 2 $21uq
nvuiiliUnageunen Buffer stage

Dissolution

Delayed-release dosage form

Buffer stage — NAABUAIEY phosphate buffer pH 6.8 1%5z81213a1 45 11N (%50
M14N monograph MYiHA)

Acid Stage Buffer Stage
Acceptance Table 3 Acceptance Table 4
Number Number
Level Tested Criteria Level Tested Criteria

A 6 No individual value exceeds 10% dissolved. B, 6 Each unit is not |?55 than Q +-5%-

A, 6 Average of the 12 units (A, +A;) is not B> 6 Average of 12 units (B; + Bz? |.s equal to or
more than 10% dissolved, and no individ- greagesro/than Q, and no unit is less than
ual unit is greater than 25% dissolved. Q- oL . -

A; 12 Average of the 24 units (A; + A; +A;) is not B3 12 Azlerage of t24 t“h”'ts (B +th + B3)tr:5 eqzual |
more than 10% dissolved, and no individ- o'or gredtes: B Q Jiok mofe men - ‘ .
ual unit is greater than 25% dissolved units are less thanQ — 15%, and no unit is )

- less than Q — 25%.
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9 Y < v .
Extended-release dosage form MSNAFDUAAIINUNTNAFDUENIAN 11 (Immediate-
release) EAININTAL mﬂmaﬂw@ﬂ@lumwmwuﬂ lasdnaaznaaon 3 wraa1 (NI

paaadunietsa Ta) Tﬂmﬂu"lﬂmummmmu

Dissolution
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6(12uim)  * aunadlleguentasiitimun s naganawazlidesnd:
USanauifiszy)3 e nangaie
o utinialaneduenyiunu 10 % 1NMvUa
o uiinialanmginnnmriuamny 10 % veslsinamszyll
! 1Ia1gANE
- NI T
12 24 5ia)  * aunaalieguenyisiimimua a nngaaran wagladinn
PSinammviua o gagame
I A < d' Y ] a\ d' o ] ;
o a2 vianeguensIunu 10 % vesnmuuauaz T
13110 % Vasnanszy 1) s agame
e Tuaialanmdnnimmuany 20 % uazlidinn 20 %
d' % Y
YoIaMIzY 13 a nagame




PERFORMANCE TESTS
Change to read:

e DISSOLUTION (711)
Test 1

Medium: pH 6.8 phosphate buffer solution; 1000 mL

Apparatus 1: 100 rpm for Tablets labeled to contain 750
mg

Apparatus 2: 100 rpm for Tablets labeled to contain 500
mg

Times: 1, 3, and 10 h

Detector: UV 232 nm

Standard solution: USP Metformin Hydrochloride RS in
Medium

Sample solution: Pass a portion of the solution under
test through a suitable hydrophilic polyethylene filter of
0.45-pm pore size. Dilute, if necessary, with Medium to a
concentration similar to that of the Standard solution.

Analysis: Calculate the percentage of the labeled amount
of metformin hydrochloride (C,H,,N; - HCI) released at

each time point:

&
&5
N




2 Metformin

Table 1
Amount Dissolved, Amount Dissolved,
Time 500-mg Tablet 750-mg Tablet
(h) (%) (%)
1 20-40 22-42
3 45-65 49-69
10 NLT 85 NLT 85

The percentages of the labeled amount of metformin
hydrochloride (C,H,,N; - HCI) dissolved at the times

specified conform to Dissolution (711), Acceptance
Table 2.




Disintegration

anzmanaaavlagio i
aeuTiH 372 °C

9131157 29-32 cycles/minute

i 6 vigu

ANy (Lozenges) 1NEl (Chewable tablet) tta> Sustained release tablets Taudeg
NATOUNIIHANA




Disintegration

Uncoated tablet (in water)

nadol 6 iin waznnladeandnieandi 30 1A &1 1 ¥ie 2 iWann iy 12 W taz
A0a3i081391T08 16 1UA1N 18 AM AU

Delayed-release (enteric coated) tablet: N1 2 medium

Talu simulated gastric fluid TS 9Nty 1 3. 19 de linuiudaeuna
Disintegration ¥58 Cracking H3011)a

190101 19111/ 1a simulated intestinal fluid TS e
mﬂmmmummaemmmimmefluiwfJo,namﬂmuﬂmaJ monograph

811 1 130 2159 Lgmﬂm”lwm Ihmsmaaeaiiudn 12 e il 18 1a) Taons
unasinmvuadie liteendn 16 Tu 18 adeunndedeauysel
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gliclazide 30 mg modified release tablet

A. Disintegration time

B. Identification

C. Uniformity of dosage unit

D. Impurities

E. Friability
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m‘sﬁ’mmmg ﬂ!!‘U‘U modified release &1 Potassium
chloride “lug Unuy extended-release microsphere Pt
o < Vv R v Y

funssanulutidvela

A. Dissolution rate

B. Weight variation

C. Disintegration time

D. Uniformity of dosage units

E. In vitro-in vivo correlations, IVIVCs
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Uniformity of dosage unit

SyNnonymous.

To ensure the consistency of dosage units, each unit in a
batch should have a drug substance content within a nar-
row range around the label claim. Dosage units are defined
as dosage forms containing a single dose or a part of a dose
of drug substance in each unit. The uniformity of dosage
units specification is not intended to apply to suspensions,
emulsions, or gels in unit-dose containers intended for ex-
ternal, cutaneous administration.

The term “1inifarmitv of dosane 1init” i< defined as the




Uniformity of dosage unit

Daose and Ratio of Drug

MSNISMINSNT CU

- . T _ Substance
— e , » l »
e sraa L s ] =25 mg and <25 mg or =) 5l
225 per cent | <25 per cent 130 WV lumsnaaeu
Uncoated A2 A cu
TNy Coated Film WV CcuU VD3 Uncoated tas Film
Others CuU Cu a
. . o
e oo = coated Tablets NI
Capsules Soft Suspension, TO CuU 1’
emulsion, or ﬂﬂ
gel ﬂa Y o W 11! L4
— Fnauienafiey e
Solids in single-unit containers Single component wwv wv ' o dTJQ
Mualtiple Solution freeze- wv WV N 25 mg Has NN
components dried in final U o w \1 L% Y
container ﬂgﬂ1ﬂ1ﬂmu Nu@ﬂﬂg] 25
Others CuU Cu y o gl
o
Suspension, emulsion, or gel for systemic CU CcuU A) 6“@@ u1ﬂuﬂﬂ1ﬂ0ﬂuﬂ
use only, packaged in single-unit Y,
containers G!"“ WV
Solutions for inhalation packaged in glass or wv WV
plastic ampoules and intended for use in llJQ g °o ¥ _ ¥ !
nebulizers, and oral solutions packaged in §N1mﬂgﬂ1ﬁ1ﬂﬁyuﬂﬂﬂ31
unit-dose containers and into soft A A o
copiacles 25 mg visoNSanaaIen
Inhalations (other than solutions for Ccu cu o
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Acceptance value (AV) = IM - X1 + ks

lag M = reference value (1U/A9109115149)

X = fundevesnsinnzdeudaziia Taeseamnily % Labeled claim

K = acceptability constant (Wf112.4, n =10 t1a2 2.0, n = 30)

S = standard deviation
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Weight variation
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B. N9 @@y Content uniformity
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Uniformity of dosage unit

A. mansadasinilyu Weight variation 10

=) o v Y (<4 < U :i o b %
B. Y4181 UINIUHIHUNABDING LAY qﬁlﬂ!!‘lﬂj Dosage form lﬂuﬂ%%ﬂﬂﬂﬂ‘ﬁ

Aad A

P |
[a9NIGUH

c. ludniduaesnsia
A ) oy am ,
D. Hasnmiumsnensing 17835 Wet granulation

E. HANNUo

T



