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Content of the presentation

> Sections:

- Identification

-Related substances

- Assay

-Non-mandatory sections
-FRC

» Elemental impurities

> Specification setting
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General vs. individual monographs

« Complementary

« One not overruling the other

» Exceptions are clearly indicated either in the general
monograph or in the individual one
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General vs. individual monographs

Example:

- « The thresholds indicated under Related substances (Table
2034-1) in the general monograph 2034 Substances for
pharmaceutical use (2034) do not apply ».

e.g.:
- Deferoxamine mesilate (limit for unspecified imps. 0.20 %)

- Certain antibiotics, bacitracin, bacitracin zinc (reporting threshold,
limits for unspecified impurities)
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Specific monographs

Basis for the elaboration of monographs:
SAFETY FIRST!

Products of proven safety, evaluated
and approved by competent

authorities of Member states

Impurity profiles for existing, Use of robust, validated

approved manufacturing routes analytical methods
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Specific monographs

e Title
¢ Relative atomic and molecular masses
o CAS registry number

e Definition
¢ Production (mandatory for manufacturer)

¢ Potential adulteration
e Characters (for information only)
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Specific monographs

¢ Identification
o Tests
e Assay

e Storage (information and recommendation, but competent
authority may make it mandatory)

e Labelling

e Impurities - transparency list

¢ Functionality - related characteristics (not mandatory)
— Excipient monographs
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- Molecular and graphic formulae

- Relative atomic or molecular
mass

- CAS number \

Identification tests
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Version date

DICLOFENAC SODIUM

English (or French) title

< Latin subtitle

Diclofenacum natricum

Ci

R

NH

cl I - ]
O

€, H,CL,NNaO,
[15307-70-6)
DEFINITION
Sodium [2-[(2.6-dichlorophenyl)amino]phenyl]acetate.
Content: 99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance: white or slightly yellowish, slightly hygroscopic,
crystalline powder.

Solubility: sparingly soluble in water, freely soluble in
methanol, soluble in ethanol (96 per cent), slightly soluble
in acetone.

M,318.1

mp: about 280 °C, with decomposition.

IDENTIFICATION
First identification: A, D. -
Second identification: B, C, D.
A. Infrared absorption spectrophotometry (2.2.24).
Comparison: diclofenac sodium CRS.

Official defi

Characters
Section for information
e.g. appearance,
solubility
Reference standard available
from EDQM
(diclofenac sodium CRS)

Further information
provided
on Knowledge database

(http://www.edgm.eu/en/Kn
owledge-Database-707.html)
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B Thinlayer chrommatogeaphy (2.227).
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TITLE DICLOFENAC SODIUM

Diclofenacum natricum

:> INNs used almost universally

(modified to indicate salt)

:> Includes degree of hydration

> «xhydrate»: if well-defined form (x = hemi, mono,
di, tri, tetra, etc.)

» «hydrate»: if a mixture of hydrates
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DEFINITION (1) DEFINITION (DICLOFENAC SODIUM)

Sodium [2-[(2,6-dichlorophenyl)amino|phenyl]acetate.
Content: 99.0 per cent to 101.0 per cent (dried
substance).

« Chemical nomenclature

«  Assay limits » Content expressed on anhydrous or dried basis

> Solvent-free substance is implied, even where not stated
(see Substances for Pharmaceutical Use, Residual solvents)

/ > LC assay: reflect assay variability and purity \

(e.g.: 96.0-102.0 % means 2 % assay variability and minimum 2.0 % total
impurities)

> Volumetric titration: usually 99.0 to 101.0 %

» Microbiological assay: minimum activity (IU/mg, as is)
K > Biological assay: specific activity (e.g.: IU/mq) j
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DEFINITION (2)

« Statements on scope (e.g. route of synthesis, degree of
hydration):

« A well-defined hydrate (mono, di, tri, etc.): no specific statement, cf. chemical
nomenclature (meldonium dihydrate, caffeine monohydrate)

« A mixture of different hydrate forms (“xH,0"): “It contains a variable quantity of
water” (zanamavir hydrate, thiocolchicoside hydrate, valaciclovir hydrochloride
hydrate)

«  Water- free and hydrate form: “It may be anhydrous or contain a variable quantity
of water” (fluvastatin sodium, saccharin sodium)

* Monograph applies to all grades, unless otherwise stated

» Special grades may be mentioned in body of monograph (e.g.
special requirements for parenteral use): pethidine hydrochloride
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PRODUCTION provicrion

Dalteparin sodium is produced by a validated manufacturing e
and purification procedure under conditions designed to

minimise the presence of N-NO groups.

The manufacturing procedure must have been shown to reduce

any contamination by N-NO groups to approved limits using an
appropriate, validated quantification method.

Source materials,
manufacturing process,
validation, control,
in-process testing

Instructions
for manufacturers

Cannot necessarily be Compliance established by
verified by competent authorities
independent analyst — e. g. DNA reactive (mutagenic)
impurities

14 ©2019 EDQM, Council of Europe. Al rights reserved. e i 2
= S




CHARACTERS
C HARACTE RS Appearance: whEtE:;Cgl?sFI}iEgNrﬁlcxnglgxi)sh slightly hygroscopic,

crystalline powder.

Solubility: sparingly soluble in water, freely soluble in methanol,
soluble in ethanol (96 per cent), slightly soluble in acetone.

mp: about 280 °C, with decomposition

> No analytical requirement

» Useful information for the analyst

~

/> Polymorphism, where known, is mentioned (cf 5.9 Polymorphism, IR-
spectrophotometry)

> Physical properties may be mentioned (melting point, density)
> See also chapter 5.11: Characters section in monographs

K (methods to determine hygroscopicity, crystallinity, solubility) /
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IDENTIFICATION

IDENTIFICATION

First identification: A, D.

Second identification: B, C, D.

A. Infrared absorption spectrophotometry (2.2.24).
Comparison: diclofenac sodium CRS.

B. Thin-layer chromatography (2.2.27).

» First and Second identifications — defined in
General Notices athanol Rt it .5 1w e somms soloemt e

Reference solution (a). Dissolve 25 mg of diclofenac sodium CRS
- 1w ” i’jwthanul R and dilute to & mL with the same solvent.

° Somet| mes Cross—reference to Tests HARerense sondion (4], Dizsaive 10 mg of indometacin Rin
reference solution (a) and dilute to 2 mL with reference solution
(a).

H Plate: TLC silica gel GF,,, plate R.

° Reference to Water/ Loss On d ryl ng Mobile phase: concentr;i;d ammonia R, methanol R, ethyl

acetate R (10:10:80 V/V/V).

(a pp I iCa b Ie for a hyd ra te) gzs!?sélr?\ne.ni ‘cj)%/‘er »1/2 of the plated.

Drying: in air.
Detection: examine in ultraviolet light at 254 nm.
4 System suitability: reference solution (b):
st d 11 1 b d H — the chr m shows 2 clearly spots
1 I entlflcatlon may e use In a” Results: the principal spot in the chromatogram obtained with the
test solution is similar in position and size to the principal spot in

Ci rcu msta nces the chromatogram obtained with reference solution (a).
AN

C. Dissolve about 10 mg in 10 mL of ethanol (96 per cent) R. To 1
mL of this solution add 0.2 mL of a mixture, prepared immediately
before use, of equal volumes of a 6 g/L solution of potassium

d i . . . . . . ferricyanide R and a 9 g/L solution of ferric chloride R. Allow to
2n Identlﬁcatlon — may be used in pharmaCIGS prOVIded it stand protected from light for 5 min. Add 3 mL of a 10 g/L solution

) ) of hydrochloric acid R. Allow to stand, protected from light, for 15
can be demonstrated that the substance or preparation is fully min. A blue colour develops and a precipitate is formed.

traceable to a batch certified to comply with all the other D. Dissolve 60 mgin 0.5 mL of methanol R and add 0.5 mL of
water R. The solution gives reaction (b) of sodium (2.3.1).
requirements of the monograph
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TESTS

Chemical methods Physical methods Chromatographic methods

(N

Organic impurities Inorganic impurities Volatile impurities

17 ©2019 EDQM, Council of Europe. Al rights reserved. "t’/ ”" .
Impurity testing (in line with ICH Q3A) (1)

e detected, identified by SST/ peak

identification CRS
Specified impurities o individual acceptance criteria
* impurity is detected, but not individually
Unspecified impurities ~ identified
("ODIs”) « limit for “unspecified impurities”
(or Substances for Pharmaceutical Use)
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Impurity testing (2): Impurities section

/ \ DACARBAZINE
Not necessarily exhaustive

Impurities known to be controlled by
\__monograph tests A -

¥ e
L 10, Controf of impurities in substences for

ec 3
phar, witeal useh: C.

Usually controlled by related substances test,
but may be other tests, e. g. UV absorbance
\___ratio J

( B. X = H,: 5amino lHfimidazoled-carboxamide,

Based on information obtained and verified € XN S bl caborsride
during monograph elaboration/ revision

- J

N
HG™ T TCHy

D. Nmethylmethanamine,
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Inorganic impurities (1)

« Result from the manufacturing process or from raw materials

« Known and identified:
* Reagents, catalysts

+  Elemental impurities — ICH Q3D Guideline for Elemental
impurities
« Inorganic salts

»  Other materials (e.g. filter material)

» Atomic absorption spectrometry (2.2.23), ICP, XRF and others
« Sulfated ash (2.4.19)
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Inorganic impurities (2)

Specific element testing in individual monographs

‘ Tests remain when elements are of natural abundance which
cannot be eliminated by purification ( mined excipients).

Tests for elements are suppressed when they have been
« intentionally added », i. e. reagents or catalysts used in synthesis.

‘ Tests may remain when important to ensure the quality
‘ Special cases: Methylthioninium chloride (methylene blue)
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Inorganic impurities (3)

Specific element testing in individual monographs

Methylthioninium chloride (methylene blue)
Elements may have an effect on therapeutic activity (API is a chelating agent)
B Elemental impuritios. Any mathod that fulfils the requirements of general chapter 2.4.20. Defermination of elemental impunties may be used

<
P Element Maximum content (ppm)

Auminium 100
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Residual solvents

 Specific monographs do not include a test for residual
solvents, except:

» Class 1 solvents are always named and limited in monographs

Ethambutol hydrochloride (0553): Impurity D (1,2-dichloroethane): maximum 5 ppm

> Class 2 solvents: not included in a specific monograph; limit set by option 2
(cf. 5.4 Residual solvents)

> Class 3 solvents are only hamed and limited in monographs when they
exceed 0.5% (impact on assay results)

Olmesartan medoxomil (2600): Acetone: maximum 0.6 per cent
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ASSAY

ASSAY (DICLOFENAC SODIUM)
Dissolve 0.250 g in 604 mL of anhydrous acetic acid R. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.2.20).

1 mL of 0.1 M perchloric acid is equivalent to 31.81 mg of C,4H;,CI,NNaO,.

Often physico-chemical assay methods, but also
bio/immuno and microbiological assays

Unspecific but precise assay (titration),

often combined with selective related substances test
(cf Technical guide)

Selective chromatographic assays:

assay standards + repeatability requirements
(cf. general chapter 2.2.46)
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Assay methods

» Assays by chromatography preferred when API + FP monograph
[

\ Then ideally the same assay method should be used

» Volumetric titrations still used for monographs on APIs:

Advantage: rapid, precise, simple, cheap, combined with selective impurity
test

» UV-Vis assays: less often used nowadays , occasional use in monographs
on herbals for group determination (e. g. flavonoids)
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STORAGE (pICLOFENAC SODIUM)
In an airtight container, protected from light.
Competent authority may
specify particular storage
Non mandatory section ‘ conditions
E — may decide to make the
conditions mandatory
Storage of the product Conventional expressions
— to ensure compliance with the — defined in the General Notices
monog raph S (e. g. in an airtight container, protected
from light)
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LABELLING SORBITOL

LABELLING -
The label states:
— where applicable, the maximum concentration of bacterial
endotoxins,
— where applicable, that the substance is suitable for use in
the manufacture of parenteral preparations.

Information provided with the

-
Covered by national and
product included in “labelling”:

international regulations
\_ package, leaflet, certificate of analysis

/

[
Labelling items needed for the ~

application of monographs, Informational items or
recommendations included

J

\e.g. nominal values (especially excipients)
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FUNCTIONALITY-RELATED CHARACTERISTICS
(FRCs)

) SORBITOL

FUNCTIONALITY-RELATED CHARACTERISTICS
cristics that are
for one or
as dn excipient

e . . -
Described in monographs on Excipients

cction provides information on characi
H H recognised as being relevant control param
SeCtlon IS nOt mandatory more functions of the substance when used
(see chapter 5.15). Sonie of the characteristics described in
K / the Functionality-related chavacteristics section may also be
present in the mandatory part of the monograph since they
( ~N also represent mandatory quality criteria. In such cases, a
. . . . cross-reference to the tests described in the mandatory part is
Provides information on important parameters | incuded in the Functionality-related dharacteristcs section.
Control of the characteristics can contribute to the quality
. . of a medicinal product by improving the consistency of the
= Cha pter on FRCS 5 . 15 (reVlsed N 9, 2) manufac IlirJrr\ijpmu':.\ and H{r p.-r!ﬁrmnm e of the medicinal
product during use. Where control metheds are cited, they are
recognised as being suitable for the purpose, but other methods
\ _/ can also be used. Wherever resulls for a particular characteristic
are reported, the control method must be indicated.

4 The following characteristics may be relevani for sorbitol used
. . . . as filler and binder in tablets,
TeStS are |Inked to usel in |Ine Wlth ICH Q8 Particle-size distribution (2.9.3] or 2.9.38).

Powder flow (2.9.36).

J

(lubricant, tablet compression, etc.)

\ J [ —
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Specifications

> Are based on specifications approved by competent authorities
> Are based on real batch and stability data
> Assays: depending on precision and accuracy of the method

Example: Request for revision to include impurity X in an API
monograph

- Approved limit 0.2 %
- Batch data 0.04 — 0.02 — 0.06 — not detected — 0.01 %
- Mean + 3sd = 0.026 % + 0.065 = 0.091 %
- Limit fixed at 0.10 % (unspecified)
no CRS for peak id needed !
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CONCLUSION

» Ph. Eur. Monographs are legally binding

> General chapters are mandatory when referred to in a
monograph

» Complementarity of specific and general monographs/chapters
Non mandatory sections: Characters, Storage, FRC

» Other sections of the monograph
» In general mandatory
> Production (mandatory for manufacturer)

> Alternative methods can be used provided they lead to the
same pass-fail decision
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Thank you for your attention

DA
Stay connected with the
EDQM

EDQM Newsletter: https://go.edgm.eu/Newsletter
LinkedIn: https://www.linkedin.com/company/edqm/
Twitter: @edgm_news

Facebook: @edgmCouncilofEurope
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