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Method differencesbetween pharmacopoeias - andthe test strains listed for
Growth Promotion Test and verification of suitability of themethod in particular
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Infroduction and background

In the pharmaceutical industry, traditional microbiological tests are used quite extensively
in the control of raw materials and excipients, ufilities, in-process control, control of
drug substance and drug product.

The tests refers to chapters in the pharmacopoeias, e.g.

Sterility test: Ch.P. 1101 / Ph. Eur. 2.6.1 / USP <71> / JP 4.06
Microbial Enumeration Test: Ch.P. 1105 /Ph. Eur.2.6.12 / USP <61> / JP 4.05
Tests for Specified Microorganisms: Ch.P. 1106 / Ph. Eur. 2.6.13 / USP <62> / JP 4.05
Antimicrobial Effectiveness Testing: Ch.P. 1121 / Ph. Eur. 5.1.3 / USP <51> / JP G4

The chapters listed are corresponding, but slight differences occur between the Chinese
Pharmacopoeia on the one side and the 3 latter ones, being mutually harmonized,
on the other.
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Infroduction and background

Many of the differences seem minor and with no significant impact on the tests and the
outcome of the tests. As an example to illustrate this, the tests strains listed for Growth
Promotion Test (GPT) and Verification of Suitability (VoS) is selected and results of
comparative tests are presented.

In the harmonized chapterPh. Eur. 2.6.12 / USP <61> / JP 4.050n Microbial Enumeration
Test test organisms for use for GPT and VoS are followed listed in a table with the
name of the organism followed by “such as” and the suggested culture collection
strains. Thus, other equivalent strains can be used.

In Ch.P. 9203 is stated “Culfures for use in microbial tests should be acquired frominside or
outside the national culture collectioncenter, or commercial cultures derived from
the reference cultures/strains.” However,

In Ch.P. 1105 test organisms for use for GPT andVoS are listed in a table as well but
without any indication of an option to use other equivalent strains.

This indicates that the specified CMCC strains listed are to be used in order to fully be in
compliance with the chapter 1105 onMicrobial EnumerationTest.
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Test organisms dealt with in this presentation

CMCC ATCC CIP NCTC NCIMB NBRC IP NCPF IMI
Staphylococcus aureus (B) 26 003 6538 4.83 10788 9518 13276
Pseudomonas
aeruginosa
Bacillus subtilis (B) 63 501 6633 52.62 8054 3134
Candida albicans (F) 98 001 10231 1594 48.72 3179
Escherichia coli (B) 44 102 8739 53.126 8545 3972
Clostridium sporogenes (B)64 941 11437/19404 79.3 532 14293
Aspergillus niger (F) 98003
Aspergillus brasiliensis 16404 9455 1431.83 149007
ATCC American Type Culture collection (USA)
CABI Centre for Agriculture and Biosciences International
CIP Collection de I'Institut Pasteur (France)
CMCC Chinese Medical Bacteria Strain Collection Management Center
DSMZ Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
IMI Imperial Mycological Institute (UK) (now CAB)
P (Collection de I')Institut Pasteur (France), i.e. = CIP
NBRC National Biological Resource Center (Japan) (, H
NCIMB National Collections of Industrial and Marine Bacteria (Scotland)

NCPF National Collection of Pathogenic Fupgi (UK). 1 tricted | 4
NCTC National Collection of Type Cultures ?8%() fiarierresineied bse ony




Goal and overview of the tests for comparison

between corresponding CMCC and ATCC strains

As it appears from the table at the previous slide the CMCC test organisms and the
corresponding ATCC test organisms are all of the same species except for the
mould.

The data presented at the following slides will support that - generally speaking - the
differences between the CMCC and the ATCC strains are minor and likely to be of
no practical importance for their use.

The tests carried out fo examine the extent and degree of differences are:

* ID by MALDI-TOF MS

+ ID by MicroSec®

+ Typing by RiboPrint

« Use of literature reference forAspergillus niger/brasiliensis
+ GPTin parallel on TSA, R2A agar and SDA
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Results of identification by MALDI-TOF MS

Staphylococcus (B) 26 003 Staphylococcus 6538 Staphylococcus
aureus aureus aureus
Pseudgmonas (B) 10 104 Pseudgmonas 9027 Pseudemonas
aeruginosa aeruginosa aeruginosa
Bacillus subtilis (B) 63 501 Bacillus subtilis 6633 Bacillus subtilis
Carfd/da (F) 98 001 Car!dlda 10231 Car{d/da
albicans albicans albicans
Escherichia coli (B) 44 102 Escherichia coli 8739 Escherichia coli
Clostridium (B) 64 941 Clostridium 11437 Clostridium
sporogenes sporogenes sporogenes

For all strains the direct method and the direct-extraction method were used.
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Results of identification by MicroSEQ® (NN Site Tianjin)

Staphylococcus
aureus

Pseudomonas
aeruginosa

Bacillus subtilis

Candida
albicans

Escherichia coli

Aspergillus ni-
ger/brasiliensis

(B) 26 003 Staphylococcus
aureus
(B) 10 104 Pseudomonas
aeruginosa
acillus subtilis
(B) 63 501 Bacill biili
Candida
. albicans
scnerichia coli
(B) 44 102 Escherichi i
Several species
including*
(F) 98003 e

A. brasiliensis

For all strains identification was carried out 3 times (on 2 or 3 days).

* The MicroSeq system obtained the same % match for 5 different species of Aspergillus.
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Results of identification by MicroSEQ® (NN Denmark)

Staphylococcus
aureus

Pseudomonas
aeruginosa

Bacillus subtilis

Candida
albicans

Escherichia coli

Clostridium
sporogenes

For all strains identification was carried outonce.
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Results of typing using the RiboPrinter® system

CMCC strain Similarity value ATCC strain

Staphylococcus

(B) 26 003 0.96 6538

aureus
Pseudomonas

) (B) 10 104 0.13 9027
aeruginosa
Bacillus subtilis (B) 63 501 0.96 6633
Escherichia coli (B) 44 102 0.84 8739
e (B) 64 941 0.89 11437
sporogenes

Threshold values: Similarity values = 90 % means high similarity between strains potentially belonging to the same strain
/ being of the same origin.
For all strains characterization was carried out using the standard restriction enzyme EcoRI.
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Considerations on Aspergillusniger / brasiliensis

» Prior to 2008, A. brasiliensis was designated as A. niger

« Greatsimilarity between the 2species, more accurate identificationand
differentiation require polyphasic identification:

+ Biolog carbon source utilizationanalysis

+ 5.8SrDNA TS region sequence and specific locus base analysis

* Rep-PCR analysis

+ Other phenotypic analytical methods

+ Combination of the phenotypic and genotypic identification results

+ ITSrDNA sequencing of Aspergillus niger strains to construct a phylogenetic
free of CMCC(F)98003 and relevantA. niger strains:
A sequence homology between 98.6 and 100 % was found betweenA. niger
CMCC(F)98003 and A. brasiliensis IMI381727 / A. brasiliensis ATTC 16404

Reference: Yao, S., Li, H., Cheng, C. 2010.Polyphasic Identification Approachesfor Reference Strain
CMCC(F)98003. Microbiology China, Instituteof Microbiology 2010 37(11), 1600-1605.

ICH Q4

Confidential for restricted use only 10




SHVXWRI X\H Rl WWH \WWMVWMDIQVIRU 37 76$

Z JAGE | d -Ev | Z JAGE
o i i1A9 1169
Sﬁ?” e et 179 ofir & 669
. 669 09
(169 569
W E i1 115 6i 9 6116 669
(179 639
669 51 9
Jqe oy §¢  ~<oi il 669 o0 i 669
669 iTA9
7 6i 9 069
LN £ 60111 669 (i 669
i 9 169
619 569
e VIS LY 509 {601 3 6i 9
(169 iii 9
GPT carried out on 3 batches ICH Q4
Incubation at 30 - 35 e C.
& RQIGHMDARUHVAE WG XVH RQD

S5HVXWRI X\H Rl WWH \WMVWMDIQVIRU 37 76$

T @ | D v [ ZJAGE | 0 v [Z JAGE
S %4 O PN e A Ax A s
@} ou ~efOlll 60riing oni 6 o0riTo9
V=T
W ulv e e s oA o~ 2 f s
Wu} ~efiiio 6l riio9 iT6 66r609
PV} e
Jape ep §de ~e0i fi i 06rdd9 00 i 06riThA9
v ] PN A P A nx
L 00111 ooriii 9 TITTi 00rito9
o] ve
*%oEape V]r PN I P
80 001 11 onrii69 i 00 & O riii 9
P & &]q ve]
GPT carried out on 3 batches |CH Q4
Incubation at 30 - 35 e C.
& RQIGHQWD A RUHWAE WG X\H RQD


























































