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QC SPECIFICATION PART 2




Liquid dosage form for oral use

G-Em

(& powder for reconstitution)

Uniformity of dosage units pH

Microbial limits Antimicrobial/Antioxidative preservative content
Antimicrobial preservative effectiveness  Extractables

Dissolution (Suspension) Particle size distribution

Redispersibility (time required) Water content (powder for reconstitution)
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Parenteral drug products

Uniformity of dosage units (powder for reconstitution) pH

Sterility Endotoxins

Particulate matter (visible/subvisible particulates) Water content (powders for reconstitution)
Antimicrobial/Antioxidant preservative content Antimicrobial preservative effectiveness
Extractables Osmolarity

Particle size distribution (suspensions) Redispersibility (suspension)

Reconstitution time



Oral solid dosage form

Dissolution

Disintegration (dissolution> 80 % in 15 min at pH 1.2 — 6.8)
Hardness/Friability

Uniformity of dosage units

Water content

Microbial limits



Cream, gel, lotion, ointments

Minimum fill

Microbial limit

pH
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Syrup, suspension (oral suspension)

Deliverable volume
Microbial limit
Preservative effectiveness

pH



Minimum Fill

(755) Minimum Fill

SCOPE

The following tests and acceptance criteria apply to articles such as creams, gels, lotions, ointments, pastes, powders,
aerosols, foams, and sprays that are packaged in containers. To minimize the impact of entrained air for products labeled
by volume, the fill determination is performed by mass from which the volume is calculated by use of the density of the

preparation.
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Minimum Fill

e 1319 Aerosols
1) Containers labeled by weight 2) Containers labeled by volume

Number tested | Acceptance criteria

110 Labeled amount < 60 ¢ #30 60 mL ANRAsADY ldpen11Nszynn
MIULADY 18N 90 % N2
A Ay 1 Y 1A
Labeled amount > 60 g ¥30 60 mL ANRASADY Jiloen1NTLyaznn
MI¥ULAD 110an1 95 % N2
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Minimum Fill

g9 1IN Aerosols H5® Sprays
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Water Determination

1. Method I (Titrimetric)

©Method la (Direct titration)

°Method 1b (Residual Titration)

©Method Ic (Coulometric Titration)

H,0 + S0, + 1, » 2HI + SO,
SO, + C.HN + CHN-SO,
HI + C HN - CHNHI

2. Method II (Azeotropic-Toluene Distillation)

3. Method IIT (Gravimetric)
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Deliverable volume

The following tests are designed to provide assurance that oral solutions and suspensions will,
when transferred from the original container, deliver the volume of dosage form that is declared on
the label of the article. These tests are applicable to products labelled to contain not more than
250 ml, whether supplied as liquid preparations or liquid preparations that are constituted from
solids upon the addition of a designated volume of a specific diluent. They are not required for an
article packaged in single-unit containers when the monograph includes “Uniformity of Dosage
Units” (Appendix 4.28).



Deliverable volume =S

Multiple-unit container
Y ﬂé g’J Y c'> Y | | Y )
0 (10 ¥3@) = AUDANI 10 ¥IA 13611 100 % waz ludivialnutesndn 95 %
mﬁluwmmau"lﬂmamﬂmwm (mn‘luwmmaamau"lﬁuﬂ@’n Fail)
alﬁq'mgﬁm)ﬂ 20 VIn (53111 30 vIA) WV inamicad

AV, o
| Less than 1002 LV | | Not less than 100% LV |
Volume of 1 container Volume of no Volume of 1 or more Volume of no
is less thhan container is less thhan containers is less thhan container is less thhan
95°9: LV o95%%% LY S5=6 LY 95°9% LV
Volume of not Volume of
ai asses
t:: more than 1 more s
container is less than test
thhan 9596 LV but 1T coMainer
Not less thhan is less than
90 LY S59% LY
A C l
[ Test 20 more containers ] Fails
test
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Deliverable volume

AV
Less than 100% LV | Not less than 100% LV
‘ |
Fails Volume of Volume of not
more than 1 more than
tost container is 1 container is
less than less than 95%
95% but not less than
of LV 90% of LV
Fails Passes




Deliverable volume

Single-unit container

1 d' ng 1 Z) 1 | = 9 A 1
AL, (10 ¥79) = AURAINI 10 929 1d1n31 100 % tag It Tvu 1@nuse 95 - 110
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| tess than 100°cLv | | Not less than 100% LV |
Volume of 1 or more Volurme of No Volume o‘li‘! O;more Volume of each
containers ; - containe -~ pet
lies omsid:‘tho outside the :ange of lios'ouuud; the with o?,?":'enemr n-esge of
95% 10 110% LV FSTE 1o 10T LV 95%% to 110% LV e e i
I I FPasses
N Volume of not est
test more than 1 Volume of more
comMainer lies than 1 comtainer
outside the range lies ountside
of 9596 10 110%% LYV, the range of
Dbut withan the range o959 to 110°%6 LYV
of 90°c 1o 115%
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Deliverable volume

o

I

Less than 100% LV

|

Fails
test

l
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| Not less than 100% LV

l—l__|

Volume of more than 1
container kes outside

the range of
95% to 110% LV

1

Volume of not more
than 1 container lkes outside
the range of 95% to 110% LV

but within the range

of 90% to 115%
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A1 1NAANNNNIVBINU Impurity

Concomitant components (existing or happening together)

Proposed Definitions (continued)
A'ﬁ - .

— Concomitant component: A minor component of an excipient that accompanies the nominal
component which is identified either in the title or definition of a monograph. Concomitant
components are characteristic of many excipients and are not considered to be impurities if
there is no negative impact on drug products. Some but not all concomitant components are
defined or specified in excipient monographs. Added substances are not considered
concomitant components. (Any component that can be considered a toxic impurity because of
significant undesirable biological effect is not considered to be a concomitant component.)
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A1 1NAANNNNIVBINY Impurity

Foreign substances (extraneous contaminants)

“Introduced by contamination or adulteration, are not consequences of the synthesis
or preparation of compendial articles and thus cannot be anticipated when
monograph tests and assays are selected. Examples of foreign substance include or a

pesticide in an oral liquid analgesic.

Allowance is made 1n this pharmacopoeia for the detection of foreign substances by

unofficial methods.”
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A1 INANNNNINIVBINY Impurity

d'd Y N Y KR v Y U o
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Impurities in new drug substances E;

Organic impurities Inorganic impurities Residual solvents

Can be identified or ~ Normally known and identified ~ Cap be both inorganic or
unidentified, volatile or non- and include organic liquids used as vehicles
volatile, and include ® Reagents, ligands and for the preparation of solutions
o Starting materials catalysts or suspensions in the synthesis of
 By-products ® Heavy metals or other a new drug substance.
« Intermediates residual metals
« Degradation products * Inorganic salts

. Reagents, ligands and ® Other materials (e.g. filter

catalysts aids, charcoal)




N. 2-[{1,1-dimcthylethy)amino}-1-[3—[[5-[2-[(1, -

dimerthylethylaminol-1-hydroxyethyl]-2-hydroxyphenyl]

methvl]4-hydroxy-S-(hydroxymethyl)phenyl] cthanol,
O. unknown structure.

P Ewr

. - - v W .
Salicylic Acid - =

- >
(FPh. Eur. monograph 0366) il
: :CO;H
oH

C-H, O, 138.1 &69-72-7
Acton and use
Kcratolytic.
Preparations

Ceoeal Tar and Salicylic Acid Ointunent
Dithranol and Salicylic Acid Omoncont
Salicylic Acid Collodion

Salicylic Acid Cream

Salicvlic Acid Ointment

Zinc and Salicylic Acid Paste

Ph

DEFINITTITITON

2-Hydroxybenzenecarboxylic acid.

Content

O Iy e e+ THY B mer cent {dned subsm).

TESTS

Solution S

Dissolve 2.5 g in 50 mi.
filter.

Appearance of solution
The soludon is clear {(2.2.13 and colourless (2.2.2
Adethod IX). Tl
Dissolve 1 g in 10 mL of ethanol (26 per ceny g
Related substances -
Liguid chromarography (2.2.29).

Tese solurion  Iissolve 0.50 g of the substance tq 3
examined in the mobile phase and dilute wo 109 N e
thc mobile phase. O m
Referentce selurion {a) Dissolve 10 mg of pheno! R
(impurity C) in the mobile phase and diluic w 10p 5

with the maobile phase. U ml
Reference solution (&) Dissolve 5 mg of salicyfic goig
impuricy B CRS in the mobile phase and dilute to 204
with the mobile phase. 2 mL
Reference solurion {<» Dissolve 50 mg of 4-fydroxitenni
acd R (isnpurity A) in the mobile phase and dilure to
100.0 mL. with the mobile phase.

Reference sofution (d) Dilute 1.0 mL of refcrence solusian 13
e 10.0 mL with the mobile phase. -
Reference solution (&) Dilute a mixture of 1.0 mL of cach ¢
reference soludons (a), (b)Y and (<) to 10.0 ml with tic
mobile phase.

Reference solution 0 Dilute a mixture of 0.1 ml. cfeach of

refercnce selutions (a)}, {(b) and {<} o 10.0 mL with the
mobile phase.

Coltrrm:

— size: I= 0.15 m, @ = 4.6 mm;

— starionary phase: end-capped ociadecyisibyi sdica gel for
chromicrography R {5 pm).

Mobile phase glacial acetic acid R, metharnol £, water R
(1:30:60 V/Vi).

Flozw rare 0.5 ml/min.
Derecrion Specumophotometer at 270 nmn.

Irntjectionn 10 pL. of the test solurion and reference
soluaons (d), (e} and ().

Identification of imipurizies Usc the chromatopram obtuined
crial e s cnlasrioe fa) tr ddantife the neaks duc to

of boiling disrnll.g woarer
1 SGg)
.

L owy,




CHARACTERS

Appearance

White or almost white, crystalline powder or white or
colourless, acicular crystals.

Solubllity |
Slightly soluble in water, freely soluble in etharol

(96 per cent), sparingly soluble in methylene chloride,

IDENTIFICATION

First identificaton: 4, B

Second identification: A, G,

A. Meldng point (2.2.14): 158 °C to 161 ‘C.

B. Infrated absorption spectrophotometry (2.2.29).
Comparison  salicylic acd CKS.

C. Dissolve about 30 mg in 5 mL of 0.05 M sodhum

hydroxide, neutralise if necessacy and dilute to 20 mL with
aater B, 1 mL of the solution gives reaction (a) of salicylates

(2.3.1).

impuritics A, B and C, |

Relarive resencion. With reference to impurity C {rewon

time = about 9.5 min); impurity A = sbout 06

impunty B = about (.8.

Systemt suitability  Reference solution (¢): ot

— the 3" peak in the chromatogram comespon® ®
due to impurity C in the chromatogral o
reference solution (d);

— reslurion; minimum 1.0 between the peas W [:m' of
impurites B and C; if necessary, adjust (¢ W
acetic acid in the mobile phase.

Lumits: '

— impunity A: not more than the ared of WF«M
peak in the chromatogram obrained W'
solution (f) (0.1 per cent); it

— impunty Ei: I(IOI nfore tha the arcd of ¢¢ “}t-:lt‘sﬂit
peak in the chromatogram obrained Wil I
solution (f) (0.05 per cent);




. imp'“”f‘y C: not more than the area of the corresponding
cak in the chromawgram obtained with reference
solunon (H (0.02 per cent);
_ unspfcfﬁed impurities: for each mpuriry, not more than the h-
area of the peak due 10 impunty B in the chromatogram
obrained with reference soluton {f) {0.05 per cent);
___ zotal: nOL TMOTE thhan twice the arca of the peak due 1o —
MUY A in the chromatogram obtained with reference
o mion (D (0.2 per cent);
__ gisregard iriz: 0.3 timmes the area of the peak due to
FPUTITY A in the chromatlogram obtained with reference
colution () (0.03 per cent). Do not disregard the pcak

due to impurity <.

9

Chlorides (2.4.9)
pakimuam 100 ppIim.
pilute 10 mL. of soludon S to 15 mL. with warer K.

Splfates
Maximum 200 ppm-
Dissolve 1.0 £ in S mi. of dimethyiformamide R and add 4 ml.
of swater R. AMix thoroughly. Add 0.2 ml. of dilure hvdrochioric
acid R and 0.5 mi. of 2 25 per cent »tlrn solution of barwon
chloride R. Afrer 15 min any opalescence in the solution is
Aot MOore intense than that in a standard preparcd as follows:
o 2 mi. of sulfare standard sofurior: {100 ppm SOy R add
0.2 malL. of dilure hydrochloric acid R, 0.5 :nl. of a
25 per cent r2frrz soludon of barium cWe B, 3 mlL of
warer IR and S mli_ of dMetJo:lfannavude .

L e sdesriT (2-2-32)

P

ca ra th "!11 Q

o R FHU. (. p—— ;“



eparer 2 and T IYLL_ WL cierssserasers- oo

foss on Aryinag (2.2.32)
Maxirmmiuam 0.5 pesr o=t derermined on 1.000 by drying
a desiccartor.

sulfared ash {Z- <. K<)
Maxirmum 0.1 per cent, deterTmined ox 2.0 =.

ASSAY :
PDissolve 0.120 = inn 30 i of echrarol (96 v centy R and add
Frydroxide, vusing

20 miI. of svater K. Titrare wathh O 7 A sodiwurzT
0.1 mi. of pherol red soluarior: IZ aSs indicalor.

1 i _of O F A sodiierrz

Lty = PL &

STORAGE
Protected from light.

IMPURITIES
Specified irnpiriries A, B, C.

on
A_ 4 hydroxybenzolc acid.
aord
B. %hydmxyisophmalic acids

iy

o

C. phenol.
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Inorganic Impurities
Heavy metal <231> aiaoon l1liTeuiaauan

USP: Elemental Impurities-Limits <232>, Elemental Impurities-Procedure <233>

Residue on ignition <281>
Inductively

Coupled

Plasma - Mass

Spectrometer
Inductively Coupled Plasma (ICP-MS)

(ICP-OES, ICP-AES)

Atomic absorption spectrophotometer




E-mm

Known human carcinogens, strongly suspected human carcinogens, and environmental
hazards.

Residual solvents

Class 1 solvents: Solvents to be avoided

Class 2 solvents: Solvents to be limited

Non-genotoxic animal carcinogens or possible causative agents of other irreversible toxicity
such as neurotoxicity or teratogenicity.

Solvents suspected of other significant but reversible toxicities.

Class 3 solvents: Solvents with low toxic potential

Solvents with low toxic potential to man; no health-based exposure limit 1s needed. Class 3
solvents have PDEs of 50 mg or more per day.
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Residual solvent

Class 1 solvents (Solvent to be avoided)

TABLE 1. Class 1 solvents in pharmaceutical products (solvents that should be avoided).

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



Residual solvent

Class 2 solvents (Solvent to be limited)

T ABIL.E 2 Class 2 solvents in pharmaceutical products.

Soflverzzr P (mrgorday) Corncerttrariorr firmir (pprrrz)
Acctonitrile < _1 410
Chloroben=enc 3.6 360
Chloroform O.6 SO
Cumene? O.7 7O
Cyclohexanc 388 3ISSO
Cyvclopenty]l methyl ether™ 15.0 1500
1 2Z2-Dichloroethenc 187 1870
Dichloromethance S0 <00
1 Z2-Dimcthoxyethance 1.0 100
N_.N-Dimecthylacetamide 10.9 1090
N._.N-Dimcthyilforrmamide S|.S8 S|S0
1. 4-Dioxanc 3.8 380
Z-Ethoxvyvethanol 1.6 160
Ethyvileneglycol L S S20
Formamide 2.2 220
Hexance 2.9 290
Methanol 30.0 3000
ZZ-Mcecthoxyethanol O.5 S50
Methylbutyl ketone O.5 S0
Methyvilcyvyclohexance 118 1180
Methylisobutyvlketone® a4s 4500

N-Mecthyvilpyrrolidone® sS.3 530




E-mm

Residual solvent

Class 3 solvents (Solvent with low toxic potential)

TABLE 3. Class 3 solvents which should be limited by GMP or other quality-based

requirements.
Acetic acid Heptane
Acetone Isobutyl acetate
Anisole Isopropyl acetate
1 -Butanol Methyl acetate
2-Butanol 3-Methyl-1-butanol
Butyl acetate Methylethyl ketone
tert-Butylmethyl ether 2-Methyl-1-propanol
Dimethyl sulfoxide 2-Methyltetrahydrofuran’

—i-ﬁ?—.



G-Em

V
ATTACHMENT 1
Thresholds
Maximum Reporting Identification Qualification
Daily Dose! Threshold?23 Threshold? Threshold?
< 2g/day 0.05% 0.10% or 1.0 mg per day | 0.15% or 1.0 mg per day
intake (whichever 1is | intake (whichever 1s
lower) lower)
> 2g/day 0.03% 0.05% 0.05%
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M0 19NITTIHNIHAN

Example 1: 0.5 g Maximum Daily Dose
Reporting threshold = 0.05%
Identification threshold = 0.10%
Qualification threshold = 0.15%
"Raw" Reported Calculated Total Daily Action
Result Result Intake (TDI) (mg) of the [dentification Qualification
(%) (%) impurity (Threshold 0.10% (Threshold 0.15%
Reporting (rounded result in mg) exceeded?) exceeded?)
threshold
=(.05%
0.044 Not reported 0.2 None None
0.0963 0.10 0.5 None None
0.12 0.12Y 0.6 Yes None?)
0.1649 0.16Y 0.8 Yes Yes?
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Example 2:

0.8 g Maximum Daily Dose
Reporting threshold = 0.05%

Identification threshold = 0.10%
Qualification threshold = 1.0 mg TDI

E-mm

“Raw” Reported Calculated Total Daily Action
Result Result Intake (TDI) (mg) Identification Qualification
(%) (%) of the impurity (Threshold 0.10% (Threshold 1.0 mg
Reporting (rounded result in mg) exceeded?) TDI exceeded?)
threshold
=0.05%
0.066 0.07 0.6 None None
0.124 0.12 1.0 yes None!?
0.143 0.14 1.1 yes Yes?
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This guideline addresses only those impurities in new drug products classified as
degradation products of the drug substance or reaction products of the drug substance
with an excipient and/or immediate container closure system (collectively referred to
as “degradation products” in this guideline). Generally, impurities present in the new
drug substance need not be monitored or specified in the new drug product unless
they are also degradation products (see ICH Q6A guideline on specifications).

Impurities in new drug products

1.3 Scope of the guideline

Impurities arising from excipients present in the new drug product or extracted or
leached from the container closure system are not covered by this guideline. This
guideline also does not apply to new drug products used during the clinical research
stages of development. The following types of products are not covered in this
guideline: biological/biotechnological products, peptides, oligonucleotides,
radiopharmaceuticals, fermentation products and semi-synthetic products derived
therefrom, herbal products, and crude products of animal or plant origin. Also
excluded from this document are: (1) extraneous contaminants that should not occur
in new drug products and are more appropriately addressed as good manufacturing
practice (GMP) i1ssues, (2) polymorphic forms, and (3) enantiomeric impurities.




B — can be appropriate if the degradation product is unusually toxic.

Attachment 1: Thresholds for Degradation Products in New Drug Products
Reporting Thresholds

Maximum Daily Dose! Threshold?*?
<1 g 0.1%
ﬂ 1 5 >lg 0.05%

Identification Thresholds

|
ITENTHA Maximum Daily Dose Threshold

<1 mg 1.0% or 5 pg TDI, whichever is lower
Il mg - 10 mg 0.5% or 20 pg TDI, whichever is lower
>l0mg-2¢g 0.2% or 2 mg TDI, whichever is lower
>2g 0.10%

Qualification Thresholds

Maximum Daily Dose' Threshold**
<10 mg 1.0% or 50 pg TDI, whichever is lower
10 mg - 100 mg 0.5% or 200 pug TDI, whichever is lower
>100mg-2¢g 0.2% or 3 mg TDI, whichever is lower
>2¢g 0.15%

Notes on Attachment 1
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 the degradation product. Lower thresholds

3 Higher thresholds should be scientifically justified.




Example 1:

aeenansudana

50 mg Maximum Daily Dose

Reporting threshold: 0.1%
Identification threshold: 0.2%
Qualification threshold: 200 ng

'Raw' Result Reported Total Daily Action
Result Intake (TDI)
of the Identification | Qualification
(Reporting Product 0.2% 200 ng TDI
Threshold = (rounded exceeded? exceeded?
0.1%) result in ng)
0.04 Not reported 20 None None
0.2143 0.2 100 None None
0.349 0.31 150 Yes None!
0.550 0.61 300 Yes Yes!

E-mm
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A. Related substance
B. Foreign substance
C. Ordinary impurities
D. Inorganic impurities

E. Residual solvents



