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Basis for monograph elaboration

Techrical guide for the

— ELABORATION OF
\ . MONOGRAPHS

Products of proven
safety, evaluated and
approved by :
competent authorities
of Member States

Impurities profiles for
existing, approved
synthetic routes
/defined host

Use of robust,
validated analytical
methods
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Complementarity of specific and general monographs

Relevant
General

Specific
monograph

monograph(s)
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Synthetic peptides and B

Synthetic peptides —

— Ph. Eur. monograph portfolio

* Buserelin (1077)

¢ Calcitonin (salmon) (0471)

* Desmopressin (0712)

e Felypressin (1634)

¢ Gonadorelin acetate (0827)

¢ Goserelin (1636)

e Leuprorelin (1442)

¢ Octreotide (2414)

*  Oxytocin (0780) ¢

*  Oxytocin concentrated solution (0779)
e Protirelin (1144)

* Somatostatin (0949)8

e Terlipressin (2646)

* Tetracosactide (0644)3

New monographs in preparation
e Atosiban (3054)

e Glatiramer (3057)

e Glatiramer injection (3104)*
e Lanreotide (3056)

« Triptorelin (3055)

* finished product monographs; $ under revision

T - -
B =
* Alteplase for injection (1170)*

*  Calcitonin salmon (0471)

«  Erythropoietin concentrated solution (1316)®

e Etanercept (2895)

*  Filgrastim concentrated solution (2206)

*  Filgrastim injection (2848)*

*  Follitropin (2285)

*  Follitropin concentrated solution (2286)

¢ Glucagon, human (1635)

*  Human coagulation factor IX (rDNA) powder for
solution for injection (2994)*

TPs Ph. Eur. monograph portfolios

Biotherapeutics — Ph. Eur. monograph portfolio

*  Human coagulation factor IX rDNA concentrated

solution (2522)

*  Human coagulation factor Vlla rDNA
concentrated solution (2534)

*  Human coagulation factor VIIl rDNA (1643)*$

* Infliximab concentrated solution (2928)

e Insulin aspart (2084)

¢ Insulin glargine (2571)

* Insulin lispro (2085)

¢ Insulin preparations injectable (0854)*

* Insulin, human (0838)

¢ Interferon alfa-2 concentrated solution (1110)

* Interferon gamma-1b concentrated solution
(1440)

*  Molgramostim concentrated solution (1641)

Somatropin (0951) ¢

Somatropin concentrated solution (0950) §
Somatropin for injection (0952)*¢
Somatropin solution for injection (2370)*¢
Teriparatide (2829)

New monographs in preparation

Pegfilgrastim (2889)

Darbepoetin alfa (3009)

Golimumab (3103)

Human coagulation factor VIIl (rDNA
concentrated solution (3105)

Human coagulation factor VIl (rDNA)
powder for injection (3106)*

Human coagulation factor VIl (rDNA), B-
domain deleted, concentrated solution
(3107)

Human coagulation factor VIl (rDNA), B-
domain deleted, powder for injection (3108)*
Insulin glargine injection (3129)*
Teriparatide injection (3130)*

* finished product monographs; 8 under revision

A guide through sections of Ph. Eur. monographs

Synthetic peptide !.EMONOGRAP“ SECTION

~
01/2020:2414

OCTREOTIDE

Octreotidum

oH
{H

R . o
H=0-Pha ~Cys — Pha ~0-Trp - Lys — Thr —Cys—N j\{ g
"o om
CHNLO,S, M, 1019
[83150-76-9]

for complex glycoproteins

rDNA product

<
Version date comeied 10
J
H ™)
Title - FILGRASTIM CONCENTRATED
INN SOLUTION
L Filgrastimi solutio concentrata )
Formula = 3
molecular and graphic
Relative mass
glycosylated protein except . G015, M, 18799 )

CAS number
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A guide through sections of Ph. Eur. monographs
K@Synthetic peptide !‘% MONOGRAPH SECTION rDNA product

ﬁ y 01/2020:2414 EEHER
OCTREOTIDE

07/2019:2206
corrected 10.0

% FILGRASTIM CONCENTRATED
. SOLUTION
Octreotidum . - .
q Filgrastimi solutio concentrata
J
[ Defl nition ( DEFINITION h
DEFINITION + chemical nomenclature T . . .
- Phenylalanyltevstelnyl.1 phenvlalanyln-tryptonhyl <= Solution of a protein having the primary structure of
-Phenylalanyl-L-cysteinyl-L-phenylalanyl-D-tryptophyl- o | i i i Vi the 174-amino-acid isoform of human granulocyte
Eg’i‘;hﬁ;ﬂ‘]’;ﬁ'?l'L'L'!v'“f’"!’l'L'Lhm”“ﬂﬂl eyelic Ident_lty and b|0|oglca| aCtIVIty colony-stimulating factor (huG-CSF) plus 1 additional amino
o . cid, an N-terminal methi i trast Lo its natural
Sottic ctapepideaalogu f e el oo * physical form, salt form o e ot s ot ol I
somatostatin. It 1s available as an acetate. 0 produced and secreted by endothelial cells, monocytes and
Content: 95.0 per cent to 103.0 per cent (anhydrous and acetic add|t|VeS (e'g' OthOCIn conc. other immune cells. The protein stimulates the differentiation
acid-free substance). Sl n.)* and proliferation of leucocyte stem cells into mature
\ L. granulocytes.
° assay |ImItSZ Content: minimum 0.9 mg of protein per millilitre.
_ content (maSS/VOIUme or maSS/maSS) \_Forency: minimum 0.9 x 10* 1U per milligram of protein. )

- potency (IU/mg) (synthetic peptides:
by convention if present e.g. oxytocin,
tetracosactide, calcitonin; rDNA
proteins: e.g. somatropin, insulin)
* Substances for Pharmaceutical Use (2034) :“A monograph is applicable to a substance processed
with an excipient only where such processing is mentioned in the definition section of the monograph.”
ad v
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A guide through sections of Ph. Eur. monographs
:%;Synthetic peptide EMONOGRAPH SECTION rDNA prOdUCt

01/2020:2414 ’ ] [noz’:gllf‘;zlzn‘?g
\/@ OCTREOTIDE Production ] FILGRAST;%L%QI_ngNTRATED
L Octreotidum « absent for synthetic peptides; Filgrastimi solutio concentrata
) - extensive for vaccines;
* may be present for chemicals; (...)
* may contain specific tests for rDNA gl grevespe——. )
products; b2t o ecomannans DA (BN AT hoalony. g
+ source materials, manufacturing v 1 e, e llowing st are carriedau o exch
process, validation, control, in- e B e T Paraetont s> Semption
process testin g, g:i::liliﬂzr‘i:;:l;rouim. The limit is approved by the
+ mandatory for manufacturers; Host-ell o vector deived DNA. The limit s spproved
+ independent verification difficult \ J
» compliance: competent authorities
CHARACTERS - CharaCters* ‘ ( CHARACTERS )
[ e s s e e ] * Appearance, hygroscopicity, e o oaton o QT ks K. |
methancl crystallinity, solubility

« useful info for analyst
+ not analytical requirement
* See also 5.11 Characters section in monographs




A guide through sections of Ph. Eur. monographs
&\ Syntheti tid rDNA product
q ynthetic peptide MONOGRAPH SECTION

~
% OCTREOTIDE V20202414 hs pm——

corrected 10.0
Octreotidum FILGRASTIM CONCENTRATED

SOLUTION

Filgrastimi solutio concentrata

Identification

IDENTIFICATION

Carry out either tests A, B or tests A, C. « no second identification ()

A. Examine the chromatograms obtained in the assay. e ~\
Results: the principal peak in the chromatogram obtained ° Often CFOSS-referenceS tO 7-6'5!'5 ‘ IDENTIFICATION
with the test solution is similar in retention time and size A. It shows the expected biological activity (see Assay).
to the principal peak in the chromatogram obtained with and /4553}/ ’ s v '

B. Examine the electropherograms obtained in the test for

the reference solution impurities with charges differing from that of filgrastim

B. Nuclear magnetic resonance spectrometry (2.2.64). AAA . .
Pre;amn‘onﬂ mg/mL solu[io: ina ml:mzr(e of lojmlumes ° LC + S Verlﬂcatlon Of the R‘:!ulrs"ilhi ';“';l‘ipal hﬁd e d“]:opl‘“')g,'am
of deuterated acetic acid R and 90 volumes of deuterium Teu obtaincd with the test solution 35 similar in position to
oxide R containing 30 pgimlL of deuterated sodium e or LC + NMR molecule’s: the principal band Lt the cecropherograns chiined with
trimethylsilylpropionate R. (Up to ~ 15aa . size reference sh ut:n (a). - .
. . . C. Examine the chromatograms obtained in the test for
Comparisorn: 2 mg/mL solution of octreotide for NMR r ’ - 5
N P N . vith molecular masses higher than that of
identification CRS in a mixture of 10 volumes of impurities witl
et st sl 50 valanes of seriar dedicated CRS) |+ sequence, lgrastim. _ _
oxide R containing 30 pg/mL of deuterated sodium isoelectric rofile Rgs]u!r]s. the pn{m_pal peak 13 the chromatogram ob(aﬁned
trimethylsilylpropionate R. . with the test solution is similar in retention time to the
Oner o p ! principal peak in the chromatogram obtained with the
Iperating conditions: . Ch romato ra hIC B foremee wolution
- field strength 2";"'2'““'“ 300 MHz; grap D. Examine the electropherograms obtained under both
- femperature: 25 3 i reducing and non-reducing conditions in the test for
Results: examine the '"H NMR spectrum from 0 to 8 ppm. propertles,

impurities with molecular masses differing from that of

m obtained is qualitatively similar to . 1 filgrastim.
m obtained with octreotide for NMR correct functional Results: the principal band in the electropherogram

‘The 'H NMR spect;
the "H NMR spe

identi 1 CR 1 i obtained with test solution (a) is similar in position to

C. Amino acid analysis (2.2.56). Method 1 for hydrolysis and Conﬁg uration the principal band in the electropherogram ubtained with
method 1 for analysis are suitable. ° 1F1 reference solution (b).
Express the content of each amino acid in moles. Calculate speCIﬂC tO prOd UCt E. Examine the chromatograms obtained in the test for related

R o the ouraber f ks of phemylalanin, heconine (e.g. glycan analysis)|| b e ek in the chromatogeam obtained
with the test solution is similar in retention time and shape
to the principal peak in the chromatogram obtained with
the reference solution.

. Peptide mapping (2.2.55). y

and lysine as equal to 1. The values fall within the following
limits: threonine: 0.7 to 1.1; threonin 7 to 1.2; lysine:
0.9 to 1.3; half-cystine: 1.0 to 2.2; phenylalanine: 1.8 ta 2.2.
Not more than traces of other amino are present.

7
7
i

A guide through sections of Ph. Eur. monographs

ﬂ% Synthetic peptide MONOGRAPH SECTION

% OCTREOTIDE 01/2020:2414
Octreotidum TeStS
+ purity/impurity assessment
() « limits based on specifications and B
batch data for approved products -

rDNA product

} 07/2019:2206
v corrected 10.0

% FILGRASTIM CONCENTRATED
SOLUTION

Filgrastimi solutio concentrata

4 ) = 4
Specific optical rotation (22.7): - 185 to - 145 (anhydrous o . mpurities with molecular masses higher than that of
:rl:d alfeucl:ci;lm: s::bm(f.ci;) 18580~ 145 (anlyd » bacterial endotoxins — covered :'Ilgl:'asi::u:&ierex(::smn (hmmamgrlagp]ly (2.2.30) ot the
issolve the substance to be examined ina 1 per cent V/V/ . normalisation procedure.
zlu(tilfm x[:]fgfm'?al['ncm: n?th o nb(:m a c::ﬁcemra:i;rﬂ:f by 2034[ may nOt be repeated) ( )
2.0 mg/mL. A _ e
Related sn_bslances, Liquid chromatography (2.2.29): use the ° ReSIduaI_ SO|Ve nt_s_ COVered by 2034 Impurities with mnlec\fl:r masses differing from that of
normalisation procedure. . Inorga n |C im pu I’ItIES e . g i SU I phated ash Elog(;a::lj:uﬁ;lzlz\arztalr\v::‘:;f:llnegle:‘:nnﬁ[k:g;:m (2.2.31) under
() « optical rotation (or chiral chromatography)

. . Impurities with charges differing from that of filgrastim.
Acetic acid (2.5.34): 5.0 per cent to 12.8 per cent. » absorbance — if appropriate Isoelectric focusing (2.2.54).

Test solution. Dissolve 10.0 mg of the substance to be -
examined in a misture of 3 volumes of mobile phase B and - related peptides/substances (...)
95 volumes of mobile phase A and dilute to 10.0 mL with the . . B
same mixture of mobile phases. . acet|c ac|d Related proteins. Liquid chromatography (2.2.29): use the

Water (2.5.32): maximum 10.0 per cent, determined on normalisation procedure.
g

20.0 my * water (..)
\ J
. . . acterial end ins (2.6.14): less than 1 in the volume
+ Developed on basis of protein size, that contars 10 mg o poten
. J

charge and hydrophobicity

« specific procedures for detection and
quantification of specific impurities if
necessary

10 ©2020 EDQM, Council of Europe. All rights reserve




Synthetic peptides Related peptides — main impurity test
A

olg ] )
OF Sl e 01/2020:2414
08 -
OCTREOTIDE E
b
Octreotidum b 5
0%
(.) o
acn
a0
ES
Related substances. Liquid chromatography (2.2.29): use the oo
normalisation procedure.
( ) a0t
ication of impurities: use the chromatogram supplied G
(treotide impurity mixture CRS and the chromatogram
d with the resolution solution to identify the peaks due
arities F and G. oo
elative refention with reference to octreotide (retention
time = about 20 min): impurity A = about 0.76;

impurity B = about 0.89; impurity C = about 0.94; o
impurity E = about 1.13; impurity F = about 1.30;
impurity G = about 1.33; impurity H = about 1.66;

impurity I = about 1.88 om 50 1000 1500 om B0 e ) 4000 so

System suitability: resolution solution: | M

s Fanium 20 betuween the peaks due o J Identification of impurities and SST > Octreotide impurity mixture CRS
.

=000

ad

11 ©2020 EDQM, Council of Europe. All rights reserved.

Synthetic peptides Related peptides — main impurity test

" y 01/2020:2414
% OCTREOTIDE
Octreotidum . .
) Impurity limits
Related substances. Liquid ct phy (2.229): use the  each specified impurity (sometimes sum)

normalisation procedure.

)  unspecified impurities (identification
) threshold)

Limits: . ]

- unspecified impurities: for each impurity, maximum 0.5 per ° tOtal |mpur|t|es
cents * reporting threshold

- total: maximum 2.0 per cent;
~ reporting threshold: 0.1 per cent.

\ J
N\ Suzisoszr ) Substances for Pharmaceutical Use (2034) :
@ GONADORELIN ACETATE Table 2034.-2. - Reporting, identification and qualification of
Go?adgrelini acetas organic impurities in peptides obtained by chemical synthesis
Related substances. Liquid chromatography (2.2.29). Reporting Identification Qualification

Limits: (..) threshold threshold threshold

= impurity E: maximum 2.0 per cent;
~ sum of impurities F and G: maximum 1.5 per cent; >0.1 per cent >0.5 per cent >1.0 per cent
= sum of impurities C and D: maximum 1.0 per cent;

unspecified impurities: for each impurity, maximum 0.5 per
cent;

total: maximum 5.0 per cent;
reporting threshold: 0.1 per cent.




rDNA products Tests

07/2019:2206
corrected 10.0

FILGRASTIM CONCENTRATED
SOLUTION

Filgrastimi solutio concentrata

Impurities with molecular masses higher than that of
filgrastim. Size-exclusion chromatography (2.2.30): use the
normalisation procedure.

System suitability: resolution solution:
lgrastim monomer = 17 min to 20 min;

- retention time;

- resolution: minimum 3 between the peaks due to the '
filgrastim dimer and the filgrastim monomer. e = - - =
Calculate the percentage content of the dimer, oligomers and };L’E‘r‘i:‘f:{'l'ﬁlﬁ:“(‘};gfk'“‘s from that of filgrastim. ! a ) A -z :
aggregates. R —
Limits: System suitability: é ———
- impurities with molecular masses higher than that of - in the electropherogram obtained with reference b= | -
filgrastim, other than the dimer: maximum 0.5 per cent; solution (c), the relevant isoelectric point markers are — - -
- total of impurities with molecular masses higher than that of distributed along the entire length of the gel; Ve o Impurities with molecular masses differing from that of
filgrastim: maximum 2 per cent. - in the electropherogram obtained with reference - filgrastim. Polyacrylamide gel electrophoresis (2.2.31) under
solution (a), the pl of the principal band is 5.7 to 6.3. both reducing and non-reducing conditions.
Limit:

System suitability:

- reference solution (a): the validas

- aband is seen in the electropherogram obtained with test
solution (e);

- a gradation of intensity of staining is seen in the

- any impurity: no band is more intense than the principal
band in the electropherogram obtained with reference
solution (b) (10 per cent).

ion criteria are met;

s eaa

3 5 ( )| electropherograms obtained with test solutions (a) to (e).
* ?, Related proteins. Liquid chromatography (2.2.29): use the || Limit: test solution (a):
- 5 normalisation procedure. — impurities with molecular masses lower or higher than that of|
B N filgrastini: no band is more intense than the principal band
\_ System suitability: reference solution (c): in the electropherogram obtained with test solution (d)
- resolution: minimum 1.5 between the peaks due to \_ (20 per cent).

filgrastim and reduced filgrastim;
- symmetry factor: maximum 1.8 for the peak due to
filgrastim.
Ta ae Limits:
- any impurity: for each impurity, maximum 1.0 per cent;

- total: maximum 2.0 per cent, )

13 ©2020 EDQM, Council of Europe. All rights reserved.

%\ Synthetic peptide rDNA product

Yo " OCTREOTIDE  "V/2020:2414 k. 9712019.2208
LAl corrected 10.0
% Octreotidum FILGRASTIM CONCENTRATED
SOLUTION
H Filgrastimi solutio concentrata
p () < = Transparency section 8

IMPURITIES
Ouher detectable impurities (the following substances would, ) h 3 ) ( . )
if present at a sufficient level, be detected by one or other of .
the tests in the monograph. They are limited by the general present n Synt etic peptlde
acceptance criterion for other/unspecified impurities and/or monog ra phs
by the general monograph Substances for pharmaceutical
use (2034). It is therefore not necessary to identify these « controlled by related substances
impurities for demonstration of compliance. See also 5.10. R .
Control of impurities in substances for pharmaceutical use): A, test (Synthet|c pe pt|des)

B.CEEGHL

+ not necessary exhaustive —
impurities known to and shown
to be detected by the test - based

T S . . on information obtained and

PR T — _ - L verified during monograph
o elaboration/revision

= P T e

€ N Dby Dty

* acrtyhctrrotide




Interpretation of monographs — case study#1

b

? i.e'i’ =20
(f Test solution: 0.7 mg/mL

Autosampler: 2-8 °C
Column temperature: 40 °C
Detection: UV 214 nm

Flow rate: 1.0 mL/min
Injection volume: 20 pL

Results obtained with 0.7 mg/mL
solution of synthetic teriparatide

%o area

MetO2,MetO!8 teriparatide 0.17
MetO?2 teriparatide 0.51
MetO!8 teriparatide 0.82

0.40

impurity

Related proteins test - teriparatide
¢ . ﬂf—!“! P : :

Column: 150 x 4.6 mm; 3pum; 3004

" Yok o1/2017:2829 )
el TERIPARATIDE  corrected 10.0
Teriparatidum
(...)

PRODUCTION

Teriparatide is produced by a method based on recombinant
DNA (rDNA) technology. During the course of product
development it must be demonstrated that the manufacturing|
process produces a biologically active protein using a suitable
bioassay as approved by the competent authoriry.

J

R SUBSTANCES 01/2018:2034
i FORPHARMACEUTICAL USE

Corpora ad usum pharmaceuticum

Table 2034.-2. - Reporting, identification and qualification of
organic impurities in peptides obtained by chemical synthesis

Reporting Identification Qualification
threshold threshold threshold
> 0.1 per cent > (0.5 per cent

> 1.0 per cent

15  ©2020 EDQM, Council of Europe. All rights reserved.
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Interpretation of monographs — case study#1

E | Related proteins test - teriparatide

Test solution: 0.7 mg/mL
Column: 150 x 4.6 mm; 3um; 300A
Autosampler: 2-8 °C

Column temperature: 40 °C
Detection: UV 214 nm

Flow rate: 1.0 mL/min

Injection volume: 20 pL

muRO
Pt
A0
bl 4

Results obtained with 0.7 mg/mL
solution of synthetie teriparatide

| impurity | %area |
0.17

MetO?2 teriparatide 0.51

MetO18 teriparatide 0.82
0.40

¥ 2 014'2017:2819\
TERIPARATIDE  corrected 10.0
Teriparatidum
()

Related proteins. Liquid chromatography (2.2.29): use the

normalisation procedure. Store the solutions at 2-8 °C and
use them within 48 h.

o~ Column:

\14 - size:1=0.15m, @ = 4.6 mm;

- stationary phase: octadecylsilyl silica gel for
chromatography R (3.5 ym) with a pore size of
30 nm;

- ltemperature: 40 °C.

)
/\7 Flaw rate: 1.0 mL/min
\

Detection: spectrophotometer at 214 nm.
Autosampler: set at 2-8 °C.

\__ [njection: 20 L. )

16 ©2020 EDQM, Council of Europe. All rights reserved.




Interpretation of monographs — case study#1

n ‘ f—'—*!l Related proteins test -
| Rl e A
(f Test solution: 0.7 mg/mL

Column: 150 x 4.6 mm; 3pum; 3004
Autosampler: 2-8 °C

Column temperature: 40 °C
Detection: UV 214 nm

Flow rate: 1.0 mL/min

Injection volume: 20 pL

Results obtained with 0.7 mg/mL
solution of synthetie teriparatide

teriparatide

N
01/2017:2829
corrected 10.0

TERIPARATIDE

Teriparatidum

i

Related proteins. Liquid chromatography (2.2.29): use the
normalisation procedure. Store the solutions at 2-8 °C and
use them within 48 h. ( )

Column:

- size:1=0.15m O =46 mm;
~ stationary phase: octadecylsilyl silica gel for ]

chromatography R (3.5 pm) with a pore size of
30 nm;

J

07/2016:20246
corrected 9.2

2.2.46. CHROMATOGRAPHIC
SEPARATION TECHNIQUES

ADJUSTMENT OF CHROMATOGRAPHIC CONDITIONS

0.17
0.51

MetO!8 teriparatide 0.82
L x 0.40

Liquid chromatography: gradient elution

Colums parameters
Stationary phase:

= no change of the identity of the substituent of the
stationary phase permitted (e.g. no replacement of C18
by C8);

17 ©2020 EDQM, Council of Europe. All rights reserved.

- particle size: no adjustment permitted.

Interpretation of monographs — case study#2a

(e

v

4‘”’&""
]

ALY . Test solution: 1 mg/mL
Column: 8.0 x 300 mm; 5um
Autosampler: 2-8 °C
Reference solution (b) Column temperature: ambient (/f
z Detection: UV 214 nm
Flow rate: 0.4 mL/min
Mobile phase: 0.10 % TFA,
25.0% ACN in water
. Injection volume: 20 pL

se
oo

e m wm m wm e

Time (min)

Retention Resolution
time (min)

[ ‘ e f_'zllmpurities with molecular masses greater than that of teriparatide
i» & G

ESE
014'2017:2819\
TERIPARATIDE  corrected 10.0
Teriparatidum

Impurities with molecular masses greater than that of

de. Si clusion ct hy (2.2.30): use the
normalisation procedure. Store the solutions ar 2-8 °C and
use them within 72 h

Test solution. Dissolve the substance to be examined in
water R to obtain a concentration of 1 mg/mL.

()

Column:
= size:1=030m, @ =7.8 mm;

Mobile phase: add 1 mL of trifluoroacetic acid R to 750 mL of
water R, mix with 250 mL of acetonitrile for chromatography R
and degas.

Q

[How rate: 0.5 mL/min. ]

Detection: spectrophotometer at 214 nm.
Autosampler: set at 2-8 °C.
Injection: 20 pl.

1 (aggregates) 14.431
2 (dimer) 16.505
18.761 2.27




Interpretation of monographs — case study#2a

{ ’ﬁ' IImpurltles with molecular masses greater than that of teriparatide

L2 i 2 I —

? m L o AT R T
(f" A ‘. i Test solution: 1 mg/mL i A iparati

Teriparatidum
Column: 8.0 x 300 mm; 5pm
Impurities with molecular masses greater than that of
Autosampler: 2-8 OC (erlpn;alld_g. 5|ze-=:;luuo;| chm}:nato’graphy (2.22.;?3_ us;me
Reference solution (b) Column temperature: ambient e them within 72 'z" ')‘ oo ar 8 G an
- Detection: UV 214 nm (o [c'ofnmn: ]
i FI . . \\/ - size:[=030m, O = 7.8 mm;
e ow rate: 0.4 mL/min @)
' Mobile phase: 0.0 % TFA, o | ]
= 25.0% ACN in water < L )
“ . Injection volume: 20 pL JR—
o] = corrected 9.2
- 2.2.46. CHROMATOGRAPHIC
: . SEPARATION TECHNIQUES
- 1....; .mm oo ADJUSTMENT OF CHROMATOGRAPHIC CONDITIONS

Retention Resolution Liquid chromatography: isocratic elution
time (min)

Flow rate: + 50 per cent; a larger adjustment is acceptable

1 (agg regates) 14.431 when changing the column dimensions (see the formula

below)
2 (dimer) 16.505 y

Column dimensions:

18.761 2.27 - length: + 70 per cent;

~ internal diameter: + 25 per cent.

Interpretation of monographs — case study#2a

{ Impur|t|es with molecular masses greater than that of teriparatide
il zra I L2 :
§ (f ’ N ‘. . Test solution: 1 mg/mL W i 0120172820 )

Column: 8.0 x 300 mm; 5um 2 TERIPARATIDE — cormcted 108
Autosampler: 2-8 °C Teriparatidum
Reference solution (b) Column temperature: ambient )
Detection: UV 214 nm e S achaton romiogagy (230 e he
Flow rate: 0.4 mL/min 3?5'33-'-:?33715'?51"”& Sl a2 ond
- ’  Mobile phase: 0.10 % TFA, ()
35: 25.0% ACN in water \:‘,j Retention tise: teriparatide monomer = about 17 min.
. Injection volume: 20 pL S ——
= )
s 1 7~ = resolution: minimum 2.0 between the peaks due to
5 e Y | =t
'lllllE.ﬂ\lfl‘ \ )
“
time (mm)

1 (aggregates) 145431
2 (dimer) 16.505
18.761 2.27




Interpretation of monographs — case study#2b

-
i zri Z3
’ A ‘_ .l Test solution: 0.4 mg/mL
(1/ Column: 7.8 x 150 mm; 5 pm
Column temperature: 30 °C

07/2019:2206 \
corrected 10.0

¥ FILGRASTIM CONCENTRATED
d SOLUTION

Filgrastimi solutio concentrata

Resolution solution Detection: UV 215 nm
‘ [ Flow rate: 0.3 mL/min mpurides with m;lmuuh.g'a}})u bigher than that of
a0 Mob“e phase: 4 g/L NH4HCO3 uugr:::}:;:ii:lnz;?:e:]]:ﬁ.( romatography {2.2.30): use the
200 ‘ in water, pH 7.0 . B (---)_ _
. - - H_/y( Test 3urwmu DJIn_Le the preparation to be examined with
i | Injection volume: 20 L \Z, solution A to obtain a concentration of 0.4 mg/mL.

|1 Colusin:
a0 11 I ~ size:[=0.3m, @ = 7.8 mm;

()

Mobile phase: dissolve 7.9 g of ammonium hydragen
carbonate R in 1000 mL of water for chromatography R and

time (min (with ref. to monomer) [ e L ]
11.693 0.72 )
2 (oligomer 1) 13.214 0.81 3.24
3 (dimer) 14.032 0.86 1.23
4 (monomer) 16.238 3.02

18.956 4.47

oo - —

.L,,J\;‘ L —

- temperature: 30 °C

Om 200 4m AWM A0 A O WK A0 WO DO 20 MO MW B0 NK

Detection: spectrophotometer at 215 nm.
Injection: 20 yL.

Interpretation of monographs — case study#2b

{ ‘ e f_’_,!lmpurities with molecular masses greater than that of filgrastim
i»

| ¥ 2
= Ll f
? . 'r 5T Y % 07/2019:2206 )
— corrected 10.0
A" ZP - FILGRASTIM CONCENTRATED

R

’ L .l Test solution: 0.4 mg/mL
Column: 7.8 x 150 mm; 5 um soLUTIoN
Col 't : t ! 30“°C Filgrastimi solutio concentrata
olumn temperature:
: - - p Impurities with molecular masses higher than that of
Resolution solution Detection: UV 215 nm filgrastim. Size-exclusion chromatography (2.2.30): use the
o . . normalisation procedure.
| | FIow_ rate: 0.3. mL/min 7 ___ (..)
MObIIe phase' 4 g/L NH4HCO3 \\JJ l - size:1=03m, O =78 mm; ]
oo ‘ in water, pH 7.0 - (..)
3| [ Injection volume: 20 pL \\4{ - ]
|, N 7
||
el | . umols:zdnus
i\ | = corrected 9.2
I I bl X 2.2.46. CHROMATOGRAPHIC
o 308 Al 4 A B0 20 WM W WOy 2w Zo Mo M Mo o SEPARATION TECHNIQUES

Retention Relative retention Resolution ADJUSTMENT OF CHROMATOGRAPHIC CONDITIONS
time (min) (with ref. to monomer)

11.693 0.72 Liquid chromatography: isocratic elution

13214 0.81 3.24 Pyt -0 cr ot g otmn e
14.032 0.86 1.23 below)

16.238 3.02 ol dimensions:

(5 [EEEXCL 4.47 - length: + 70 per cent;




Interpretation of monographs — case study#2b
[ n ;ﬁ__'_,_llmpurities with molecular masses greater than that of filgrastim
. i» 3

=
? Iﬁ S
k A ‘_ . Test solution: 0.4 mg/mL
<f Column: 7.8 x 150 mm; 5 pm
Column temperature: 30 °C
Resolution solution Detection: UV 215 nm
‘ | FIO‘N_ rate: 0.3 mL/min Iimpurities with molecular masses higher than that of
MOblle phase: 4 g/L NH4HCO3 ﬂigrﬁ:}:l;:u:::z;}?::]l;ﬁn chromatography (2.2.30): use the
] \ in water, pH 7.0 )

g SEEh

07/2019:2206 \
corrected 10.0

-
@ FILGRASTIM CONCENTRATED
d SOLUTION

Filgrastimi solutio concentrata

|a = = Relative retention with reference to the filgrastim monomer
2 ' Injection volume: 20 pL (75 || reemion ime’shout 5 min ggreis = sbout D60
o] | )| filgrastim oligomer 1 = sbout 0.75; filgrastim
H oligomer 2 = abour 0.80; filgrastim dimer = about 0.85.

System suitability: resolution solution:

3
102
~ retention time: filgrastim monomer = 17 min to 20 min;

oo AN

Om 200 4m AWM A0 A O WK A0 WO DO 20 MO MW B0 NK

| P [t |t |
time (min (with ref. to monomer)

11.693 0.72

2 (oligomer 1) 13.214 0.81 3.24

3 (dimer) 14.032 0.86 1.23

4 (monomer) 16.238 3.02

18.956 4.47

7 - resolution: minimum 3 between the peaks due to the
\/

filgrastim dimer and the filgrastim monomer.

A guide through sections of Ph. Eur. monographs
&\ Synthetic peptide EMONOGRAPH SECTION ;%% rDNA product

'q.-“' ., 01/2020:2414 07/2019:2206
% OCTREOTIDE
\\ Octreotidum

corrected 10.0

% FILGRASTIM CONCENTRATED
SOLUTION

DEFINITION ( . ) Filgrastimi solutio concentrata
Content: 95.0 per cent to 103.0 per cent (anhydrous and acetic ( . )
\ acid-free substance).
== assay h
(‘ . ) - Assay Protein. Liquid chromatography {2.2.29) as described in the
- test for related proteins with the ing modification.
ASSAY 4 N N N | Irjection: test solution a e e solution (a),
Ligquid chromatography (2.2.29) as described in the test for ° Compa ratlve Chromatog I’aphIC prOCEdUI‘ES Calculate the content of flgrastim (Cy H, N
related substances with the following modification. H - into account the assigned content of C H,, ]
Injection: test solution and reference solution uslng deﬂned CRS as a Standard filgrastine CRS.
e e o™ |[ = content: anhydrous, acetic acid-free basis || {iinnei & comprson ot ons o o
T % ¥ 4
in octreotide CRS. 1 1 imi preparation with the dilutions of the International Standard
- : typlca”y asymmetrlc Ilmlts J | of tilgrastim or with a reference preparation calibrated in
7 ~ International Units
i il The International Unit is the activity contained in a stated
° prOteIn content (Compa rative I-CI uv amount of the appropriate International Standard. The
equivalence in International Units of the International
speCtrOSCOPY) Standard is stated by the World Health Organization,
« bioassay with ref. to WHO IS or Ph. Eur. (..)
standard Callbrated |n IU Caleulate the potency of the preparation 1o be examined using
. . . a suitable statistical methodd, for example the parallel line
+ Exceptionally: /n vivo tests; assay (5.3)
H B . The estimated potency is not less than 80 per cent and not
physicochemical tests only; example more than 125 per cent of the stated potenicy. The confidence
limits (P = 0.95) are not less than 74 per cent and not more
\_ methods ) \_than 136 per cent of the estimated potency.
m

24 ©2020 EDQM, Council of Europe. All rights reserved. e orv




Interpretation of monographs — case study#3

Assay: filgrastim

Stated Estimated potency | Protein content
potency

1.0 x 108 IU/ml 0.8 x 108 IU/ml {: \J 1.0 mg/mL U
2 1.0x108IU/ml  1.25x1081U/mIGyf  1.25 mg/mL (/f
3 1.0 x 108 IU/ml 1.0x 108 IU/ml (3§ 1.25 mg/mL (/]

07/20 19:1206\
corrected 10.0

¥ FILGRASTIM CONCENTRATED
SOLUTION

Filgrastimi solutio concentrata

()

DEFINITION

Content: minimum 0.9 mg of protein per millilitre.
Potency: minimum 0.9 x 10° IU per milligram of protein.

ASSAY

Protein. Liquid chromatography (2.2.29) as described in the
test for related proteins with the following modification.
Injection: test solution and reference solution (a).

Calculate the content of filgrastim (C, H,, . N,,,0, .5 taking
into account the assigned content of C, H ) N,,,0,,.8, in
filgrastim CRS.

Potency. .)

The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency. The confidence
limits (P = 0.95) are not less than 74 per cent and not more
\(ha.n 136 per cent of the estimated potency. )

25  ©2020 EDQM, Council of Europe. All rights reserved.
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Interpretation of monographs — case study#3

Assay: filgrastim

Vi
d

Stated Estimated potency | Protein content Potency
potency

1 1.0x10°1U/ml  08x1081U/ml f  10mg/mL (v  0.8x1081U/mg P
2 1.0x 108 IU/ml 1.25x 108 1U/mlGyf  1.25mg/mLGJ 1.0 x 108 IU/mg ()
3 10x10%IU/ml LOX108IU/ml(yj  1.25mg/mLyf  0.8x1081U/mg €

07/20 19:1206\
corrected 10.0

¥ FILGRASTIM CONCENTRATED
d SOLUTION

Filgrastimi solutio concentrata
(..)
(..)

Content: minimum 0.9 mg of protein per millilitre.
Potency: minimum 0.9 x 10° IU per milligram of protein.

()
ASSAY
Protein. Liquid chromatography (2.2.29) as described in the
test for related proteins with the following modification.
Injection: test solution and reference solution (a).
Calculate the content of filgrastim (Cy H, ;3N ,,,0,,.8,) taking
into account the assigned content of Cy . H 33,N,,,0,,.8, in
filgrastim CRS.

DEFINITION

Potency. )

The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency. The confidence

limits (P = 0.95) are not less than 74 per cent and not more
klha_n 136 per cent of the estimated potency. )

26 ©2020 EDQM, Council of Europe. All rights reserved.
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A guide through sections of Ph. Eur. monographs

m Synthetlc peptlde EMONOGRAPH SECTION rDNA prOdUCt
J@“ gy ocrworme o Lo
Octreotidum FILGRASTIM CONCENTRATED
SOLUTION
(...) Filgrastimi solutio concentrata
()
STORAGE - Sto rage
L?;""él:-:%h:(io“mmen protected from light, at a temperature . nOt ma ndatory
 decided by competent authority

(may decide to make it mandatory)
- storage - to ensure compliance
with the monographs
» Conventional expressions (e.g. /n an
airtight container) defined in
General Notices

27  ©2020 EDQM, Council of Europe. All rights reserved.

A guide through sections of Ph. Eur. monographs

Synthetlc peptlde EMONOGRAPH SECTION rDNA prOduct
pie ¥
ol ] : Lh s . :
@% OCTREOTIDE " ] - comecied 100
s G - FILGRASTIM CONCENTRATED
Octreotidum % SOLUTION
(. . ) Filgrastimi solutio concentrata
LABELLING - Labe"Ing = LABELLING
'he label states the octreotide content (C, S1). : H : The label states:
e label states the octreotid N ° Covered by nat'onal and |ntErnat|Ona| - the coml:l:t, in milligrams of protein per millilitre;
reg u |at|0nS - the potency, in International Units per milligram of protein.

+ not comprehensive

+ only statements necessary to
demonstrate (non-) compliance are
mandatory (e.g. nominal value for
excipients)

 Label > container, package, leaflet, CoA

[ General Notices (1) apply to all monographs and other texts  See the information section on general monographs (cover pag(rs)]
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Knowledge Database — additional source of information

Status In use
Monograph Number (0943
English Name Somatostatin
French Name Somatostatine
Latin Name Somatostatinum
Pinyin Name
chinese Name
Pharmeuropa 30 4

Published in English Supplement 100 Ongoing reViSion

Published in Franch Supplement §_1

GG Reision ] ° Scope

L BeEm - state of work

I 0.4
- « last issue of Pharmeuropa where the

romatogram Not available H
Additional information Not available draft was publlshed

History \iiew history,
Interchangeable (ICH_Q4B) NO
Pharmacopoeial harmonisation O

[T B it ey LIS i Bt s ][ Associated Reference Standards ]

me
50845000 Somatostzin CRS 6 208mg  SOEUR

Test(s) Brand Name/Information

Related substances  From supplement 8,1 Symmetry C18 from Waters is suitable.

Practical Information

JLJ

[ Practical Info (e.g. column brand)]

Certificate Issue

Substance ’
Substance Substance Cartificate Holder (orficate Issue  tas  Enddate Type
, R1-CEP
243 Somatasestin PHARMACEUTICALS 500 T 14/01/2017 waLD Chemistry
BUT.LTD IN400 2t bl
613 Mumbai =
S PEPTIDES 5.4, R1-CEP
345 Somstostatin £5 08777 5¢ Quint 1999-035- 05/11/2008 VALID Chemisry
Da Medicra Rev 03
Merck Biosciences _ R2-CEP w W CE P h Id
CEP 345 Somatostatin AG CH 4448 1965-023- 26/09/2006 r o™ 20 g 2014 Chemistry oldaers
BY HOLDER
Liufelfingen Rev 01
Palypentide R1-Cep
343 Somatostatin Laboratories Inc.  2007-232- 05/08/2014EXPIRED  21/10/2014 Chemistry
US 50502 Torrance Rev 00
Ri-cEp
Bachem AG CH 1ot /2018 S—
343 Somarostat £ et 2005245 19/01/2018 VAL Chemisy
PalyPeptide
: R1-CEP
243 Sematostatin Lborztorias 2010-169- 21/12/2017 VALID Chemisiry
F Sweder) ABSE 210!
216 13 Lmsmn 5 -

29  ©2020 EDQM, Council of Europe. All rights reserved.

Summary

Individual monographs Referanced genora A (— )

and relevant general |
monographs and chapters chapters become & <
mandatory =
v
v

are complementary

Monograph sections

> Title > Production > Assay

> Formula & CAS > Characters > Storage

> Mass » Identification . > Labelling

> Definition > Tests =~ Impurities Consult Knowledge

Database for additional

monograph-associated
information
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