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Control of impurities in Ph. Eur.

Organic impurities Inorganic impurities

Volatile impurities, Special groups, e. g. genotoxic
_ (DNA reactive) imps, inorganics
Water and residual solvents subjected to Q3D
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General monographs and texts (1)

General monograph 2034 « Substances for pharmaceutical use »

» A general monograph describes requirements that have to be
fulfilled, not only for substances or preparations covered by an
iIndividual monograph but for all substances or preparations within the
scope of the Definition section.

» General and individual monographs are complementary. If a provision
of a general monograph does not apply to a particular product, this is
expressly stated in the individual monograph.
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General texts and monographs (2)

» General monograph 2034 « Substances for pharmaceutical use »:
describes general requirements for control of organic and
Inorganic impurities, volatiles, DNA reactive impurities

» General text 5.10: Control of impurities in substances for
pharmaceutical use:

{helps to interprete the test for related substances, providesj
definitions, explanations, recommendations

» General text 5.4: Residual solvents: refers to ICH Q3C

» General text 5.20: Elemental impurities: refers to ICH Q3D
» Several general chapters
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_QuIZ

e Organic impurities:

1. What is the difference between « disregard limit » and
« reporting threshold »?

2. What would you consider a suitable resolution criterion?

3. What is the meaning of a « correction factor » in the
guantitative determination of an organic impurity?

4. How would you identify an impurity in a chromatographic
system?
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General monograph 2034: Substances for pharmaceutical use

Related substances: some important statements

* Unless otherwise prescribed, organic impurities in active substances
are to be reported, identified wherever possible, and qualified as
Indicated in Table 2034.-1. (general) or in table 2034.-2 (for peptides
obtained by chemical synthesis) — implementation of ICH Q3 A which
becomes legally binding

» Specific thresholds may be applied for impurities known to be
unusually potent or to produce toxic or unexpected pharmacological
effects.

 If the individual monograph does not provide suitable control for a
new impurity, a suitable test for control must be developed and
Included in the specification for the substance (Directive 2001/83/EC,
as amended)
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Requirements for active substances except synthetic

peptides, Table 2034.1

Use Maximum Reporting Identification | Qualification
daily dose threshold threshold threshold
Human or < 2 g/day >0.05 per >0.10 per >0.15 per
human and cent cent or daily | cent or daily
veterinary intake >1.0 intake >1.0
mg mg
(whichever (whichever
lower) lower)
Human or > 2 g/day >0.03 per >0.05 per > 0.05 per
human and cent cent cent
veterinary
Veterinary Not >(0.10 per >(0.20 per >0.50 per
only applicable cent cent cent
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Chapter 5.10: Control of impurities in substances for

pharmaceutical use (1)

* Provides:
» Basis for monographs and impurities control
» Terminology
» Interpretation of related substances tests
» Other aspects of impurities control
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Chapter 5.10: Control of impurities in substances

for pharmaceutical use (2)

» How to interpret general acceptance criteria in relation with
the Impurities section of the monograph

» In “older” monographs general acceptance criterion may be
expressed in various ways Iin the monographs: “any other
Impurity”, “other impurities”, “any impurity”, “any spot”, “any
band”, etc.

» Decision tree to help the users
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Does the Related

Substances saci The general acceptance criterion applies to: Chapter 5.10
- all unspecified impurities . i~ "
general monoGRAREESEEg NG ™1 - specified impurities, except those that have their control of impurities in
apply"? own specific acceptance criterion in the monograh substances for

pharmaceutical use

YES

the general acceptance

criterion less than or equal
to the applicable

identification treshold?

The general acceptance criterion applies to:
- all unspecified impurities

- specified impurities, except those that have their
own specific acceptance criterion in the monograh

NO

The general acceptance criterions applies to:

- specified impurities, except those that have their

own specific acceptance criterion in the

monograph.

For unspecified impurities, apply Related
LSubstances section of monograph 2034 **

does the monograph have

an impurities section? YES

J

* The requirements of this section apply to active substances, with the exception of: biological and biotechnological

NO products; peptides; oligonucleotides; radiopharmaceuticals; products of fermentation and semi-synthetic products derived
+ therefrom; crude products of animal or plant origin; herbal products.
** To apply the Related Substances section of monograph 2034:
apply Related Substances section of - an individual acceptance criterion must be defined for any impurity that may be present above the identification threshold;
monograph 2034 ** - any impurity with an acceptance criterion above the identification threshold must wherever possible be identified

- any impurity with an acceptance criterion above the qualification threshold must be qualified.




Example: Fludrocortisone acetate

Substance Is an active substance for human use with
maximum daily dose < 2 g

Monograph describes under related substances:
e Any impurity < 1.0 per cent

e Total £ 1.5 per cent

 No Impurities section (transparency list)
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Does the Related
Substances section of
general monograph 2034

apply*?

the general acceptancs

criterion less than or equal
to the applicable

identification treshold?

does the monograph have
an impurities section?

apply Related Substances section of
monograph 2034 **

NO -

YES —»

The general acceptance criterion applies to:

- all unspecified impurities

- specified impurities, except those that have their
own specific acceptance criterion in the monograh

Chapter 5.10
control of impurities in
substances for
pharmaceutical use

The general acceptance criterion applies to:
- all unspecified impurities

- specified impurities, except those that have their
own specific acceptance criterion in the monograh

The general acceptance criterions applies to:

- specified impurities, except those that have their
own specific acceptance criterion in the
monograph.

For unspecified impurities, apply Related

Substances section of monograph 2034 **

v,

* The requirements of this section apply to active substances, with the exception of: biological and biotechnological
products; peptides; oligonucleotides; radiopharmaceuticals; products of fermentation and semi-synthetic products derived
therefrom; crude products of animal or plant origin; herbal products.

** To apply the Related Substances section of monograph 2034:

- an individual acceptance criterion must be defined for any impurity that may be present above the identification threshold;
- any impurity with an acceptance criterion above the identification threshold must wherever possible be identified
- any impurity with an acceptance criterion above the qualification threshold must be qualified.

- WZUZL CLYIVE, CUULILITE U CUTLUpE. ANl TIYTIL Teselveu.

v it | Do oo
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Example (continueq)

 Apply related substances section of General monograph 2034
* Reporting threshold > 0.05 %

* Identification threshold > 0.10 %

e Qualification threshold > 0.15 %

Monograph is currently under revision
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Organic impurities in Ph. Eur (1)

e Analytical Techniques: 1
» Most often chromatographic methods -

- HPLC with different detection techniques —
e. g. UV/VIS, RI, MS, Fluorescence, ELSD, MALS, CAD
- UHPLC
- GC
- TLC, HPTLC, mainly in the field of herbals

» Rarely UV (e. g. absorbance ratios in riboflavin) or chemical
reactions (e. g. test for free acids in testosterone esters)
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Organic impurities in Ph. Eur. (2)

e General Text 5.10 defines:
e Specified impurity: an impurity that is individually listed
and limited with a specific acceptance criterion in a

monograph. A specified impurity can be either identified or
unidentified.

e Unspecified impurity: an impurity that is limited by a
general acceptance criterion and not individually listed
with its own acceptance criterion
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Pirate: TLC sitica gel GF,., pinte R. Lirmits:

Mobiie phase: concentrated ammonta B, methanol B, ethyl - impurify A: maximum 0.2 per cent;

acetate R (10:10:80 V/VIV) ~ impurity F: maximum 0.15 per cent;

Applicatran: 5 pl. ~ wnspecifled Imperities: for each impurity, maximum
Development: over 172 of the plate. 0.10 per cend:

Drying: In alc - tolal: maximum 0.4 per cent;

Deteciton : examine in uliravioket light al 254 nm. ~ reporfing threshold: 0.05 per cent.

Svstemn suifabiltfy: reference solution (b): -
- the chromatogram shows 2 chearly separated spods. Loss on drying (2.2.32): maximum 0.5 per cenf, determined

Resuits: the principal spot in the chromatogram obtamed 00 1000 g by drying in an oven at 105 *C for 3 h.

with the test solution is similar i postition and skze to ASSAY

the princtpal spot 1o the chromatogram ehtained with e

reference solutbon (a). Dissolve 0.250 g in 60 mL of anhydrows acefic acld R. Titrate
. Tssolve sbout 10 mg 1n 10 mL of ethanal (%6 per centy B, With 0.0 M perchloric aoid, determintng the end-point

To | mL of this solutlon add 0.2 mL of  mixture, prepared  Potentiometrically {2.2.20).

immediately before use, of equal volumes of 2 6 g/L solution 1 mL of &1 M perchioric acid is equivalent to 31.81 mg

of potessium ferricyanide B and a 9 g/l solution of ferric of C,/H, CLNNaD,

chioride B. Allow to stand protected from light for 5 min.

Add 3mL of 2 10 /L solution of kydrockloric acid B Allow 57 ORAGE

to sand, protecied from Light. for 15 min. A Be colour In an airtight contalner, protected from light.

develops and a precipitate 1s formed.
[, Dissalve 50 mg in 0.5 mL of methans! B and add 0.5 mL of TMPURITIES

wiler B. The sobistion glves reaction (b) of sodium {2.3.7). Spectiled impurtties: A, F.

Other delectable impurities (the following substances would,

TESTS If present at a sufficlent level, be detected by one or other of
Appearance of solution. The solutlon is clear (22.0) and its  the tesis in the monograph. They are limited by the general
absorbance (2.2.25) at 440 om 1s not greater than 0.05. a.ac&pmlce criterion for other/unspecified impurities and’or
Dissolve 135 g in methans! B and dilute to 25.0 mL with the F';m;j %E;Ei&}lcﬂwﬁn;:smﬁlh Subﬂﬂﬂt::ﬂlfmmmmﬁnm!:tsgi | i
same solvent. - 1= therelore nal necessary r thise mpaw
for demonsiration of compliance. See also 5.10. Controd of HT ranspare nCy ISt

Related sabstances. Liguid chromatography (2.2.39).

Test solution. DMssolve 50.0 mg of the substance to be

Reference to general e e —— i
Chapte rs: 2.2. 29 / Reference solution (a). Dilute 2.0 mL of the test soletion to [}

“H
100.0 mL with the mobile phase. Dilute 1.0 mL of this solution ¢ _ {"‘;
b

tmpuriiies in substances for pharmmaceutical use): B, C, D, E

to 100 ml with the mobile phase.
Reference salution (k). Dissolve the contents of a vial of

diclofenac for system sultabiiity CRS (comaining impurities A & 12 g-dichborophenyl}- 1,3-dibydro- 2H-indol-2-one,
and F} tn 1.0 mL of the mobile phase. -

Column: [
- size: | =025 m, & = 4.6 mm; o
- stelionery phase: end-capped octadecylsilv! silica gel for o o

chromatography R (5 pm). e
Muobile phase: mix 34 volumes of a solution contalntng 'Lw)
0.5 g/L of phosphortc sold B and 0.8 gL of sodium difpdrogen
phagphate R, previowsly adjusted to pH 2.5 with phosphoric B 2-[(2,6-dichborophenyljamino]benzaldehyde,
mcid B, and 66 volumes of methanol R
Flow rate: 1.0 mLmin E:L”H“D-'

£ ]

Detection: spectrophotometer at 254 nm.
Imjeciion: 20 pl. &
Rum time: 1.6 imes the retentton me of diclofenac. \[A"V
Idemttfication of impurities: use the chromatogram J“J
supplied with diclafenac for system switability CRS and the
chromatogram obtained with reference solition (b) to dentify  C- [2-[{2.6-dichlorophenydjamino|phenyl] methanol,
the peaks due to lmpurtties A and F. o~
Relative refention with reference to didofenac (retention U T
time = about 25 min}: impurtty A = about 0.4; e
Br

Impurity F = about 0.5, R
System siltabality: reference solution (b i
-

- resolution: mintmum 4.0 between the peaks due to
impurtty F and diclofenac.
Cuiculation of percentage confenis: 0. [2-[{2-bromo-6-chlorophenyliamino] phenyl |acetic acid.
- correction factors: mubtiply the peak areas of the following -
impurities by the corresponding correction factor: [:;\I[F =0
impurity A = 0.7; impunty F = 0.3; N
- for each impurity, use the concentration of didofenac in
. reference solublon (a). E 1,3-dihydro-2H-indol-2-one,
18  ©2021 EDQM, Council of Europe. All iiyins 1eociveu.
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Organic impurities in Ph. Eur. (3)

« Monograph Diclofenac sodium

o /dentification of impurities : use the chromatogram supplied with diclofenac for system
suitability CRS and the chromatogram obtained with reference solution (b) to identify the peaks
due to impurities A and F.

* Relative retention with reference to diclofenac (retention time = about 25 min):
Impurity A = about 0.4; impurity F = about 0.8.

o System suitability. reference solution (b):
e — resolution. minimum 4.0 between the peaks due to impurity F and diclofenac.
» Calculation of percentage contents:

e — correction factors. multiply the peak areas of the following impurities by the corresponding
correction factor: impurity A = 0.7; impurity F = 0.3;

» — for each impurity, use the concentration of diclofenac sodium in reference solution (a).
o Limits:

o — /mpurity A: maximum 0.2 per cent;

 — /mpurity F- maximum 0.15 per cent;

o — unspecified impurities. for each impurity, maximum 0.10 per cent;

e — ftotal maximum 0.4 per cent;

o — reporting threshold: 0.05 per cent.

19 ©2021 EDQM, Council of Europe. All rights reserved.
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http://extranet.edqm.eu/4DLink1/4DCGI/Web_View/mono/1002

Organic impurities in Ph. Eur. (4)

M FFE LIQUID CHROMATOGRAPHY REPORT

v e EUropean Directorate tor the
Ounllt\y of Medicanes & HealthCare

Diclofenac for system suitability CRS 4

0.020

Diclofenac
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0‘014—:
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Qualitative: Identification and system suitability test

» Identification: Specified impurities must be identified in the
chromatographic system

!

e Use of CRS — System suitability CRS or Peak identification CRS
e Retention times and relative retention values:
only given for information

21 2021 EDQM, Council of Europe. All rights reserved.




/dentification and system suitability test

» Alternative approach
In situ degradation to form specified impurities

v Hydrolysis

v Oxidation

v Ring-closure

v' Z-E Isomerisation
v’ Epimerisation

22 ©2021 EDQM, Council of Europe. All rights reserved.




/dentification and system suitability test

» Alternative approach
In situ degradation

° S | HOH S
\ | H H , \ 0
_ ] and epimer at C* _
Cefuroxime axetil Impurity A nheat the test
HSC\T/D\H/CHS solution at 60 °C for 1h
0 0 0
X 1
0
- D"\-
Impurity B NN N T07 TNH
0 N-- s expose the test solution to uv-light
H H
\ | 0 and epimer at C* at 254 nm for 24 h

23 ©2021 EDQM, Council of Europe. All rights reserved.




/dentification and system suitability test

System suitability test

Individual monograph General chapter 2.2.46
Chromatographic separation techniques

Resolution test Symmetry factor 0.8 to 1.5
Peak-to-valley ratio Minimum S/N 10 at reporting threshold
Repeatability requirement for assays

24 ©2021 EDQM, Council of Europe. All rights reserved.




/dentification and system suitability test

System suitability test: e. g. peak-to-valley ratio

- Often used for closely eluting peaks when Rs is not possible
- Imitates « real life » situation: example Estriol
Requirement: p/v imp. A - estriol minimum 5.0

D Cd

v hlmml.!ﬁt
T Gy oF feiin e

Estriol for system suitability CARS 1

B

e 308 § 8 B §of o

i 8 E& §
—
| F
(

25 ©2021 EDQM, Council of Europe. All rights reserved.




Calculation of percentage contents (1)

» Option 1: using an external standard — dilution of the
test solution or impurity itself: preferred method in Ph.
Eur.

Attention: dilution of test solution
‘ consider response factor!

» Option 2: peak area normalisation

26 ©2021 EDQM, Council of Europe. All rights reserved.




Calculation of percentage contents (2)

Response and correction factors:

Response factor: Sensitivity of a detector for a given substance relative to a
standard substance

. RRF =AilAs x Cs/Ci

RRF = response factor

Ai = area of the peak due to the impurity

As = area of the peak due to the test substance

Cs = concentration of the test substance in milligrams per millilitre

Ci = concentration of the impurity in milligrams per millilitre.

According to Ph. Eur. is negligible when between 0.8 and 1.2
- Correction factor: reciprocal value of response factor

M COUNCIL OF EVROM
tttttttttt | Dot ropétree /
frsedully celiguil
dlldicnts
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Calculation of percentage contents (3)

* Ascorbic acid and impurity C: example for different
response factors (Imp. C is 8 x more concentrated that ascorbic acid)

0.080-
] L
: =
0050 i
] .
u L}
0040 =
> . =
T oo E
: A
] H
0.0 | |
3 |
] {1
0010 |
= o |
_ F— |
= -\
1 L f |
00— o~ - X L
-7 —7— T T T T T T T T[T
.00 2.00 400 &.00 5.00 10.00 12.00 1400 16.00 18.00 20,00 2 00 2400
hEnuiss
noise (pW): 13
Peak Results
MName RT | RT Ratio | Area | % Area | Height | Resolution | S/N | int Type
1 | Ascorbic acid | 10820 BO5026 | 40 80 G66TS 2142 | 10258 | BB
2 | purity C 18745 | 1.72 BOSTOE | 4093 2000 1508 4453 | BB
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Calculation of percentage contents (4)

e Response/correction factors:

* Note: when correction factors are > 5, the
guantification should be performed using impurities as
external standards (Ph. Eur. Technical Guide)

e Calculation of response factors:

e using the mean of the area ratios over the whole
range of linearity or the ratio of the slopes of the
respective linearity regression equations
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Calculation of percentage contents (5)

* Response factor - important points to consider:

» Take into account the purity of the impurity and of the test
substance

» Purity calculation: Content (%) = [100 — (water + solvents)] x
chromatographic purity (%)/100

» Take into account the form (base/acid or salt) of the impurity
and the test substance, an additional correction factor for the
molecular mass ratio may be introduced

» Perform the chromatography at defined wavelength and flow
rate

» For more information see: Technical Guide or Pharmeuropa
online/Useful information
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Calculation of percentage contents (6)

e |t must be assured that the
system is sufficiently sensitive
to control impurities not only

- at their acceptance criterion,

Sens|t|v|ty: but down to the reporting

threshold: it may be necessary

to add a sensitivity criterion in
the case of low responding

Impurities (RRf < 0.8)
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Example: sensitivity criterion

Impurity X: Response factor 0.5, correction factor 2.0

4

In case of insufficient sensitivity, demonstrated during
validation, introduction of a sensitivity criterion:

Option 1: dilution of test solution used: S/N minimium 20
at reporting threshold

Option 2: Use of impurity X itself as external standard:
S/N minimum 10 at reporting threshold
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Calculation of percentage contents (7)
Reporting threshold (previously disregard limit)

> Is the limit above which an impurity should be reported
(ICH Q3A R2)

»2-fold purpose

« decision criterion for the user whether a peak area or a corrected
peak area of an impurity is to be included in the total of impurities

e general criterion for the user to determine compliance of his
actual chromatographic system with the requirement of general
chapter 2.2.46 ‘ S/N ratio minimum 10 at the disregard
limit/reporting threshold (LOQ should be equal or less than reporting
threshold)
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Specifications in monographs (1)

» 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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Specifications in monographs (2)

» Single-source monographs:

So-called P4 procedure: impurity profile of the originator is
taken into account: analytical procedure in the monograph
IS based on the originator’s method

» Multi-source monographs:

So-called P1 procedure: impurity profile of all known
manufacturers with a marketing autorisation in Europe are
taken into account: analytical procedure described in the
monograph will cover all impurities that are observed In the
different synthetic pathways

35 ©2021 EDQM, Council of Europe. All rights reserved.




Validation of impurity tests (1)

 Follows ICH Q2 (R1)

 Different requirements for limit tests (area comparison) and
guantitative tests

» Typical parameters:
- Accuracy
- Specificity (selectivity)
- Precision
- Linearity and range
- Limit of detection (limit test)
- Limit of quantitation (quantitative test)
- Linearity and range (quantitative test)
- Robustness

36 ©2021 EDQM, Council of Europe. All rights reserved.




Validation of impurity tests (2)

In practice:

» A revision of a monograph from limit test to quantitative test requires
additional validation.

» In case of revisions of related substances tests, partial validation of
the relevant parameters may be sufficient.

» The user of a monograph is not requested to perform validation but
Implementation of a pharmacopoeial procedure which may require
additional testing (see General Notices).
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Impurities In finished products (1)

Ph. Eur. Policy:
 Follows ICH Q3 B:

» Thresholds for identification, reporting and
gualification are higher than for APIs

» Only degradation impurities above the reporting
threshold are reported and taken into account for the
total of impurities

» Synthetic impurities identified in the chromatographic
system (e. g. by CRS) are excluded

38  ©2021 EDQM, Council of Europe. All rights reserved.




Impurities In finished products (2)

Example: Rosuvastatin tablets, extract of the test for related substances.

|dentification of impurities: use the chromatogram supplied with rosuvastatin for system
suitability CRS and the chromatogram obtained with reference solution (b) to identify the
peaks due to impurities A, B and C; use the chromatogram supplied with rosuvastatin
iImpurity mixture CRS and the chromatogram obtained with reference solution (c) to identify
the peak due to impurity D; use the chromatogram obtained with reference solution (d) to
identify impurity FP-A.

Limits:

— impurity C: maximum1.5 per cent;

— impurity D: maximum1.5 per cent;

— impurity FP-A: maximum 0.5 per cent;

— unspecified impurities: for each impurity, maximum 0.2 per cent;

— total: maximum 2.5 per cent;

— reporting threshold : 0.1 per cent; disregard the peaks due to impurities A and B.

Synthetic impurities A and B not taken into account

/ COUNCIL OF EUROI
" t phnt
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Other impurities controlled

 Inorganics: are controlled by general tests like sulfated
ash, heavy metals (2.4.8, now only for substances for
veterinary use), specific tests like AAS, ICP or general
chapter 2.4.20

 Volatiles: residual solvents are controlled according to
general text 5.4 and general chapter 2.4.24. Class 3
solvents may be controlled by LOD (up to 0.5 %). Water is
most often controlled by semi-micro determination,
coulometry or loss on drying.

« DNA-reactive (mutagenic) impurities: as from 1st
January 2016 subjected to ICH M7. Control tests Iin
monographs are in the test or production section.
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Elemental Impurities (1)

» ICH Q3D fully implemented in Ph. Eur. (via General
Text 5.20)

» General monographs 2034 (Substances for
pharmaceutical use) and 2619 (Pharmaceutical
preparations) revised

» Classical heavy metal tests have been deleted from
Individual monographs (except for monographs on
substances only for veterinary use)

» Monographs on substances « for veterinary use »
under revision

» Chapter 2.4.20 « Determination of elemental
Impurities » under revision in PDG
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Elemental Impurities (2)

» Chapter 2.4.20
e This chapter is currently being harmonised within PDG

 New concept: Example procedures are provided (ICP-
MS/OES), validation criteria provided (e.g. accuracy,
range, precision), user can choose own method,
provided validation criteria are fulfilled

Public enquiry finalised
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Elemental Impurities (3)

» Specific elemental impurity tests
- No systematic deletion from individual monographs
- Particular case: substances of natural origin, e. g. mined excipients:

- Some case-by-case decisions: e. g. Methylthioninium chloride
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Example monograph: Calcium phosphate (revised)

Adopted in Nov 2020

elemental impurities may be used.

N

‘,Elemental impurities. Any method that fulfils the requirements of general chapter 2.4.20. Determination of }

Element Maximum content (ppm)
Arsenic 2
Lead 1

Iron (2.4.9): maximum 400 ppim.
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DNA reactive (mutagenic) impurities (1)

Ph. Eur. follows ICH M7:

Tests are described when there is proof for genotoxicity, not based
on structural alerts

- General monograph 2034 Substances for pharmaceutical use:

« For DNA reactive impurities, the requirements of ICH Guideline
M7 Assessment and Control of DNA Reactive (Mutagenic)
Impurities in Pharmaceuticals to Limit Potential Carcinogenic Risk
must be complied with for active substances to be used in medicinal
products for human use, in cases defined in the scope of the
guideline. *
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DNA reactive (mutagenic) impurities (2)

Ph. Eur. follows ICH M7:
- Individual monographs:
Two options

1. Production section: Either no suitable, selective or
sensitive test is known or the test requires too
sophisticated equipment. MAH has to ensure the
compliance of production with defined
requirements.

2. Test section: Test to be included when suitable
method Is available and limits are known.
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DNA reactive (mutagenic) impurities (3)

Nitrosamines In Sartans:

Following decision of EU Commission (EU referral
(2019) 2698 of 2 April 2019):

Production and Test section of 5 sartan monographs*
containing a tetrazole ring revised and interim limits
Introduced

* Valsartan, Irbesartan, Losartan potassium,
Candasartan cilexetil, Olmesartan modexomil
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Sartans with a tetrazole ring structure in the Ph. Eur.
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Revision of Sartan monographs

~ollowing the most recent CHMP recommendations
published on 9 July 2020 and the EMA press release
oublished on 13 Nov. 2020:

=> Recommendations regarding the detection, management and
prevention of presence of N-nitrosamines in medicinal products for
human use. (recommendations of 9t of July 2020)

=> “EMASs human medicines committee (CHMP) has aligned
recommendations for limiting nitrosamine impurities in sartan
medicines with recent recommendations it issued for other classes of
medicines.” (press release of 13th of November 2020)
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https://www.ema.europa.eu/en/glossary/chmp
https://www.ema.europa.eu/en/documents/referral/nitrosamine-impurities-final-outcome-art-53_en.pdf

Latest revision of Sartan monographs (1)

Production Section

As A-nitrosamines are classified as probable human carcinogens, their
presence in valsartan should be avoided or limited as much as
possible. For this reason, manufacturers of valsartan for human use
are expected to perform an assessment of the risk of Atnitrosamine
formation and contamination during their manufacturing process; if
this assessment identifies a potential risk, the manufacturing process
should be modified to minimise contamination and a control strategy
Implemented to detect and control A-nitrosamine impurities in
valsartan. The general chapter 2.5.42. N-Nitrosamines in active
substances is available to assist manufacturers.

Test Section
Interim limits for NDMA and NDEA deleted
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Latest revision of Sartan monographs (2)

Implementation of these monographs:

- Revised monographs were adopted on 5th of February 2021

- To avoid a gap between regulatory recommendations and
mandatory pharmacopoeial monographs, the procedure of « rapid
Implementation » has been chosen:

5 revised Sartan monographs will came into force on 1st April 2021

The new general chapter 2.5.42, N-Nitrosamines in active substances has
been adopted in November 2020 and is already published on the EDQM website. 7
new nitrosamine reference standards are available.
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Revisions of general monographs

Revision of general monographs 2034 and 2619,
published for comments in Pharmeuropa 33.2

» Production section proposed for revision
» Manufacturer shall perform risk assessment

» If a risk Is identified, manufacturers are asked to
minimise the nitrosamine presence, e. g. by
modification of the manufacturing process, and a
control strategy must be implemented
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Conclusions

= Ph. Eur. impurity control strategy is in line with ICH
guidelines

= Impurity tests are validated

= Monographs provide information on all known
organic impurities controlled, specified or
unspecified

= Limits based on specifications as approved by
competent authorities and taking into account batch
data. Limits provided for specified, unspecified and
sum of impurities

= Nowadays quantitative tests preferred over
comparative tests

= Peak identification and system suitability tests In
chromatography performed using Ph. Eur. reference
standards (or reagents)
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Thank you for your attention
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