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Solid Phase Cytometry JIES X

| ChemScan® RDI CHEMUINEX
| \\\
Content:

3

1. Prmclple of the Laser Scanning Cytometry Technology
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2, Applications

i

3An example of implementation of ChemScan® RDI

© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011



Pharmaceutical industries, Solid Phase Cytometry

September 2011

LIES VY

CHEMUNEX

The Rap‘i‘d Microbiology Company
\

PrlnC|pIe of the Laser
Scannlng Cytometry
~~ Technology

' ChemScan® RDI

Ol

b
\-, ~ \ .
NN

© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011

LIES Y

CHEMUNEX

The Rapid Microbiology Company




Pharmaceutical industries, Solid Phase Cytometry September 2011

Chemunex technoloqy /.'ES%

. g CHEMUNEX
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Viability substrate

Free fluorochrome

A\ Micro-organism
(1) Aéég;mulation of the viability ® Activation of the viability substrate
sub§tﬁ§tg in the cell by the enzyme in the cytoplasm
Membrane integrity Enzyme activity
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Lé\(ge volumes can be tested using :
\\ standard filtration units or ready to use FIFUs

0.4um p6 ester track-etched membranes (= ChemFilter)
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2. Analysis Protocol with FIFU /I § X
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N\ 1. FILTRATION 2. LABELLING 3. LASER SCANNING

Activation Labelling

Chem Scan
Analysis

\ Pad saturated Pad saturated
ith activation solution ~ With labelling solution
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@ oscillatin g
mirrors

Detectors °

\, ——> 3 ou 5 min scanning for the all membrane
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Fluorescence
Based Cell Labels
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PMT Detector

‘\\"\
VAN
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/
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Data Processing

/

/Di'g_i{,ar”éignal Processor
gl gglll"écts blocks of data

> Colour discrimination

| 74 - Light intensity
K _
AN > Signal shape
AN Rejected
AN Background

Results
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Labelled Micro-organism
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Signal Discrimination
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Data

Current Spot:

—
I E ] ‘ %“4 /|
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Results Map
= labelled microorganisms

UNE

Results

Current Spat. 1
Spots: 96
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Results Display JSIES X

Chemscan RDI Session = 31HO i ' H E I\/] l ' I\I Ex
File Microscope Users ‘Window Help

The Rapid Microbiology Company

Session ID: 31H09 Operator ID: USER Session Date: 31/08/09 Session Time: 134957 Session Comment:
Scan Name  Scan  Scan Sample Batch Comment Results Microscope Scan Scan
Date  Time D 1D Results UserID Status
31HD8000 31/08/09 13:51:54 Standard C3 903307 11 86 USER  SCANWALIDATED

T 31/08/09 140114 wetersample 001 8 USER  READY TOVALIDATE

Chemscan RDI Session = 31HO9 - [Scan Maps - d:\Live\31HO9\31H09001]

3% File View Users Window

Cursor: Results
®{mm):  00.000
Y (mm): 12618

Fesults
MNearest Spot 8

Mouse Click Options:

Zoom hode o
Mearest Spot Mode o
Mext Spot bMode: Lo

~
Move Microscope: i

Validation:

Fesults Load
Bacterium B Save
Unohserved E 0 Quit

Paricle | [H 2

Current Spot 8
Spots: 8

Total: g
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1. Membrane holder | 3. Validation of the
Scan map

L
358

- Microscope objective

- Monotized platform

© cc 2. Automated Microscope Stage
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Candida

W
A\
A\
W

Mould
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Direct viability labelling

demonstrated with wide range

Bacteria Gram -

Achromobacter xylosoxydans
Aeromonas hydrophila
Agrobacterium radiobacter
Alcaligenes eutrophus
Alcaligenes faecalis
Burkholderid cepacia
Burkholderia diminuta
Burkholderia pickettii
Caulobacter sp.
Cedecea lapagei

|/ Citrobacter diversus
|/~ Citrobacter freundii
" Comamonas terrigena
/. Edwardsiella hoshinae
. Enterobacter aerogenes
' \Enterobacter agglomerans
\_\_Enterobacter cloacae
“_\Enterobacter gergoviae
. Enterobacter sakasakii
Enterobacter intermedium
~_Erwinia Sp.
Escherichia coli
Escherichia'coliHB 101
Escherichia coli.0126 :B16
Flavobacterium:Sp.
Klebsiella oxytoca:
Klebsiella planticola™
Klebsiella planticola

/

Klebsiella pneumoniae

Klebsiella terrigena

of microorganisms

Kluyvera Sp.
Moraxella sp.
Pasteurella aerogenes
Proteus mirabilis
Pseudomonas diminuta
Pseudomonas aeruginosa
Pseudomonas alkagenése
Pseudomonas mesophilica
Pseudomonas putida
Pseudomonas fluorescens
Pseudomonas stutzeri
Salmonellac holeraesuis
Salmonella indiana
Salmonella typhimurium
Salmonella eboni
Salmonella sp.
Salmonella virchow
Serratia marcescens
Shigella sonnei
Xanthomonas maltophilia
Yersinia enterocolitica

Bacteria Gram +

Aerococcus viridans
Bacillus anthracis
Bacillus amyloliquefaciens
Bacillus cereus
Bacillus circulans
Bacillus coagulans
Bacillus globigii

Bacillus lentus
Bacillus licheniformis
Bacillus megaterium

Bacillus mycoides
Bacillus pumilus
Bacillus sphaericus
Bacillus stearothermophilus

Bacillus subtilis

Bacillus thuringiensis
Bacteroides fragilis
Bacteroides thetaiotamicron
Bacteroides vulgatus
Clostridium acetobutylicum
Clostridium bifermentans
Clostridium butyricum
Clostridium perfringens
Clostridium sporogenes
Clostridium tyrobutyricum
Corynebacterium aquaticum
Corynebacterium pseudodiphtheriticum
Enterococcus faecium
Enterococcus faecalis
Fusobacterium nucleatum
Lactobacillus acidophilus
Lactobacillus brevis
Lactobacillus buchneri
Lactobacillus bulgaricus
Lactobacillus casei casei
Lactobacillus casei

Lactobacillus cellobiosus
Lactobacillus curvatus
Lactobacillus delbrueckii
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Lactobacillus fermentum
Lactobacillus leichmannii
Lactobacillus plantarum
Lactobacillus lactis
Lactobacillus sake
Lactobacillus sp.
Leuconostoc oenos
Leuconostoc Sp.
Listeria innocua
Listeria monocytogenes
Micrococcus luteus
Mycobacterium bovis
Mycobacterium parafortuitum
Mycobacteriums megmatis
Mycobacterium tuberculosis
oerskovia sp.
Pediococcus damnosus
Pediococcus pentosaceus
Porphyromonas canoris
Porphyromonas gingivalis
Propionibacterium acnes
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus hominis
Staphylococcus warneri
Staphylococcus xylosus
Streptococcus faecalis
Streptococcus salivarius
Streptococcus thermophilus
Streptococcus viridans
Thiobacillus ferrooxidan
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Direct viability labelling
demonstrated with wide range
of microorganisms

"-X. east Mould

Acremonlv‘Um kiliense Acremonium Sp.

Candida alb\\cans 'I.'orulops.ls candida Tqr ulops.|5| Aspergillus versicolor
Candida ciferi inconspicua Torulopsis maris Aspergillus versicolor
Candida colllculosa Torulospora delerECk'.' . Aspergillus fumigatus
Candida famqta Zygosaccharomyces ba'",', Aspergillus niger
Candida,fan]ata Zygosaccharomyces rouxii Basydiomycetes Sp.
Candida fumentans Bassochlamis fulva
Candida humicola Byssochlamys Sp.

Candida humicola
/'an'dida krusei
\ 1 ; Candlda luxitaniae
“// /" Candida magnolia
" Candida parapsilosis
7 Candida pelliculosa
Candida tropicalis
‘ Cryptococcus albidus
\“ _\_Debaryomyces hanseni
. ‘Galactomyces geotrichum
\ “Geotrichum candidum
Hansenulaspora uvarum
Hansenula anomala
Kloechera japonica
Kloechera: Apls apiculata
Pichia anomala
Pichia gunlermandu
Pichia menbrena faci\ens
Rhodotorula rubra'\ N\
Saccharomyces bailli
Saccharomyces bisparus\
Saccharomyces cerevisiae
Saccharomyces rosei

Cladosporium cladosporioides
Epicocum nigrum ou altenaria

Fusarium oxysporum
Fusarium oxysporum

Fusarium gramineatium roseum

Humicola fuscoatra
Mucor circinelloides
Mucor plumbeus
Mucor racemosus
Mucor Sp.
Neosartoeya Sp.
Penicillium decumbens
Penicillium expansum
Penicillium frequentans
Penicillium roquefortii
Rhizopus Sp.
Rhodoturola rubra
Rhizopusoligosporus
Scopulariopsis candida
Trichoderma Sp.
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Pharmaceutical applications /1§,
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Exemple of applications:
\ Time to results

Sterility Test

Sterility Teé-t,.\]for filterable products Less than 4 hours
Biourden | |

TVC Bloburden for in-process 90 min
TVC Bloburden for raw material 90 min

TVC lloburden for end-product < 3 hours
EnVIromnentaI controls
TVC Bloburden for pharmaceutical water 90 min

Air monitoring using Coriolis < 3 hours
Surface mdﬁitgring using ChemSwab < 3 hours

Biotechnology,
Contaminations (}‘\Cé” cultures < 2 hours

Control of fermentations 90 min
Copyright 2011 - All Rights Resetved AES Chemunex — September 2011
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1. Pharmaceutical water testing /7E S

\\
\

CHEMUNEX

The Rapid Microbiology Company

- Water Testing demands a high sensitivity & enumeration
of microorganisms (quantitative results)

. Curre-n.t‘zgrowth based methods have limitations :

can lead to underestimation since certain micro-organisms, such
~~"as spores, stressed cells & fastidious cells are unable to grow on

TSA agar

Incubation period between 48-72 hours leads to delay in detection
of problems and intervention

“retrospective to the use of water in the production process (2-14

days to result)
can bea compromise between speed & sensitivity
delay |n\Xest|gat|ve & corrective activities

© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011
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1. Pharmaceutical water testing /7E S
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« Applications evaluated :
— \C\haracterisation of new and existing water systems
— Biofilm monitoring
—Rou\‘t}ine water system trending

X Acknowledgements
/’_ Gunter Gapp - Novartis

[ — Sylvie Guyomard — Sanofi Aventis

.= Pascale Nabet — Sanofi Aventis

— Jean Scouvart - UCB Pharma

Ref Evaluatlon of the applications of a system for real time microbial analysis of
pharmaceutlcal water systems, EJPS; 1999, 4(4): 131-136

.}‘
R
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1. Pharmaceutical water testing /F7ES ¢
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Case study :
> two purified water systems analysed :

’ 1rSt newly constructed system designed to minimise
/' / opportunities for biofilm formation

| 2"d: older system prone to biofilm formation and required regular
Y/ ~ attention
/' » both systems analysed with the ChemScan® RDI
. and using R2A plates incubated

AN
N
N

'\
\
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1. Pharmaceutical water testing

Monitoring of ‘new’ water system

AN
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aﬂr@sults in the range of 0-10 counts / ml

* good"

correlation between ChemScan & plate counts
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1. Pharmaceutical water testing /7E S ¢
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MoQitoring of ‘old’ water system

\
X
\

. With Biofilm

s § 3 VR ¥ BN ENY

\\ //
NS/ /7

W/
i
§
%

74
ri

Do, g o

Dénombrements au Chemscan, Résultats / ml

e a

B

s
ool — ey " ———————
B m  m @ w  m  m  wm  m  am m ik

Dénombrements hoite de Pétri, Bésultats £ ml

'\“éiﬁ';iggunts higher than seen in the ‘new’ water system by both methods
. hlgher counts on ChemScan compared to plate count data

. related to the ability of ChemScan to detect stressed cells, spores and fastidious
mlcroorgaerns not recovered by high nutrient plate count methods (e.g. TSA)

* plate count depends on the ability of the organism present to grow

under the particular culture condition used
© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011
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1. Pharmaceutical water testing /7E S
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Conclusions:

< ChemScan typically equivalent to plate count methods in
water systems which are in control

- results within current action levels

= Syéte'fn has substantially higher sensitivity for detection
. of stressed cells, spores and fastidious organisms
1

/e sensitivity in 90 minutes at least as good as with low nutrient
media incubated for extended periods (5-14 days)

improved detection of biofilm formation

~opportunities for early detection of contamination not seen with
current plate count methods (clear financial benefits)

. opportunlty for routine real time monitoring of water systems
without iompromsmg sensitivity

© Copyright 2011 - All Rights Res&ved AES Chemunex — September 2011
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Mbving microbial controls from Product to Process :

. MICFGbIa| guality of incoming raw materials

. Bloburden on bulk solutions

Fast anaIyS|s of bulk products before filling
\V/Z
?Faster turn-over of production tanks

“xj_}F‘_ast detection, localisation & correction of contamination

-
-
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2. Bioburden in Intermediates /1§,

| _ CHEMUNEX
Pharmaceutical Products (examples):

. I Analgesics
LZI Antibiotics
: EI Contact lens washing solutions
Z[,.»Detergents and cleaning products
I Antiseptic solution
} 1 Heparin
" Nasal solutions
" ¥ Peritoneal dialysis solution
M Sham POO
RS Sugar solutions
M V‘%‘ ,cmes

X\
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CHEMUNEX

The Rapid Microbiology Company

Quantitative rapid surface monitoring using ChemSwabs
(Flocked Fiber swabs) and ChemScan® RDI rapid method

\
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3. Surface Monitoring using ChemSwab¥ F § )¢,

C.HENMUNEX

\pid Microbiology Company

Superior sample collection
and release ;”;:;::::m
LA
[] Collected sample
>80% of the EampLe analyte released®

SWAB RECOVERY CAPACITY

Recovery from flocked swabs up to 3 TIMES HIGHER than
! tradltlonal swabs (60% versus 20%).

SWAI RELEASE CAPACITY

Flocked swabs release 4 TIMES HIGHER than traditional swabs,
(90% ve?*s_us 20%).

Ref. GSK Article in PDA Journal
© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011
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3. Surface Monitoring using ChemSwab®¥ F § )¢,

| . CHEMUNEX
CO m p aratlve Stu dy The Rapid Microbiology Company

Materlal and Methods :

e 50uL of\the suspension on the swabs

o) F|Itrate soiutlon on ChemFilter CB04 (with a funnel) also compatible with FIFU
e Rinse the Cone with a specific solution / filtrate the rinsing volume

o Analyze the sample with “Surface monitoring using ChemSwabs" protocol on
Che[nycan® RDI

\ // e

Tested strains : Ch e mSWAé®
Staphylococcus epidermidis SE =
Baclllus subtilis Spores BSS
Escherichia coli EC

AspergTIus ‘brasiliensis spores ABS
Candida albtcans CA

Burkholderia ¢ 2pac
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Comparative Results

(number\‘o__]c micro organism detected )) :
S

Strains

Mean

Correlation

CHEMUNEX
The:apid Wistebinloas Gampany
(CFU > control plate, Scan = ChemSwabs + Scan RDI protocol
EC CA ABS BSS SE BC
Scan CFU Scan CFU Scan CFU Scan CFU Scan CFU Scan CFU
91 | 81 | 158 | 103 | 79 | 66 | 141 | 91 | 158 | 156 | 105 | 103
o5 | 83 | 176 | 98 | 92 | 61 | 148 | 77 | 176 | 159 | 89 | 78
81 | 87 | 143 | 99 | 91 | 73 | 172 | 86 | 143 | 155 | 68 | 92
- - | 170 | 102 | 136 | 80 | 125 | 99 | 170 | 168 | 84 | 93
91 | 84 | 162 | 101 | 100 | 70 | 147 | 87 | 162 | 160 | 87 | 92
108% 160% 143% 169% 101% 95%

Scan/CFU

© COpYrig i come s eagene

o=
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4. Air Monitoring using Coriolis®u /TE§ X,

CHEMUNEX
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Portable Air Sampler for bio-aerosol collection

\
N

\N Your results in few hours combining

Coriolis®u

D with  ChemScan®RDI

%) coriolis

Designed and
Designed and developed by:

developed by:
bertin

© Copyrigi .. ~o1T5HAR'RYFts Resetved AES Chemunex — September 2011
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4. Air Monitoring using Coriolis®u /TE§ X,

CHEMUNEX

The Rapid ~ ™

Operating principle of the technology

W Air

Collection liquid

l"‘I # Particles
Micro-organisms

Before collection During collection After collection

Cone ready to use 1. Vortex beginning 2. During the vortex Particles
Air and particles Aspirated particles concentrated
in the liquid

are centrifuged
with the liquid on the
cone’s inner surface

with the adapted

collection liquid come into the cone

forming the vortex

bertin

TECHNOLOGIES
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4. Air Monitoring using Coriolis®u /TE § X,

: : E;"R_I%MMb'LlJNEx
Comparatlve StUdy e Rapi icrobiology Company

Materi\‘al and Methods :

e15m3 sampllng 5 minutes at 300 L/min with Coriolis® u using collection liquid

e Filtrate solutlon on ChemkFilter CB04 (tests with a funnel) also compatible with FIFU
e Rinse the Cone with a specific solution / filtrate the rinsing volume

o Analyze the sample with "Air monitoring using Coriolis" protocol on ChemScan RDI

Tested strains :

Staphylococcus epidermidis SE
Bacillus subtilis Spores BSS
Escherlchla coli EC

Asperglilus brasiliensis spores ABS
Candida alblqans CA

Burkholderia cepacia BC
Micrococcus luteus ML

© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011
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4. Air Monitoring using Coriolis®u /TJE§ X,

| . CHEMUNEX
CO m par atlve res u ItS The Rapid Microbiology Company
(CFU :\\c\ontrol plate, Scan = Coriolis + Scan RDI protocol
(number \ot\microorganism detected )) :
N\
Strains EC CA ABS ML BSS SE BC

Scan CFU Scan CFU Scan CFU Scan CFU Scan CFU Scan CFU Scan CFU

55 | 52 | 91 97 57 45 | 101 | 89 72 98 91 | 33 64 81

64 | 56 [ 69 78 45 46 | 113 | 85 69 91 74 | 48 99 67

68 | 55 | 94 82 12 57 88 77 93 88 80 | 41 62 69

Mean 62 | 54 | 85 86 58 49 | 101 | 84 78 92 82 | 41 62 72

Correlation

115% 99% 118% 120% 85% 201% 85%
Scan/CFU 0 ° ° ° ° ° °




coriolis-airsampler.com

Evaluation of Coriolis® microbial air sampler coupled with RMM
Alternative solution for rapid airborne contamination control

P

RBShaEIEt

nmental contamination control in cleanrooms, Bertin Technologies (France) has developed a technology dedicated to the monitoring of
articles. The goal is to propose a sam, method compatible with Rapid Microbiological Methods (RMM) in order to get reliable & specific
ackle the impact on pharmaeeulical production of time-to results within impaction method.

bial air pler has been validated according to 1ISO14698-1 in terms of physical and biological efficiencies (HPA study — July 2008) : the
»w the Coriolis* u is as efficient as the traditional method and even better for high particles diameter (results available on www.coriolis-
.com),

nunex has also validate a protocol coupling Coriolis® i with ScanRDI® (cytometry) and allows to get the results in only 3 hours (from
tep 1o results). This study aims at completing this data and at testing different RMMs on the samples collected with Coriolis® p.

obiological quality control of environments aims at ensuring the quality of products in case of cleanrooms production /
vealth and safety of workers and exposed people.

% reliable measurements ol microbial contamination depend on the choice of an adapted air sampler / a representative sample from
lled environment / the limitation of losses due to a failure of the sampler to capture particles containing micro-organisms or to due to
n of viable micro-organisms during collection so that formation of visible colonies on agar surfaces will not occur.

ctive : realize the feasibility study of the Coriolis® p air sampler coupled with RMM (Scan RDI) in
o implement it as a new solution for rapid investigation in case of contamination and for
» monitoring in production sites.

Material & methods

mpling has been carried out in one of the Micro Lab using either traditional air sampler (impactor) or Coriolis® p. Samples
with the Coriolis™ i were further processed by filter-plate or ScanRDI method (RMM),

IPLERS = impactor vs Coriolis* iy (Bertin Technologies)
lis"u air sampler is based on a patented cyclonic technology: it concentrates airborne particles

id collection media.
T

G/
/ ocoo0o0 \/ o000
S METHOD = ScanRDI (AES CHEMUNEX)
RDI" is based on cytometry and uses a double discrimination key : viability and cell membrane integrity.
Viability vubstrate

e

Coriolis* 41, Bertin Technologies

oneoo0 oono

Oncityng m

Enzyme RO ORI
o Laser scamming

[ § Microorganism
= i -
wome.

iy

rds : biocontamination — airborne particles — microbial air

bertin

Experimeant A = comparison of Coriolis® i and impactor (table 1)
- Different areas controlled, equipments placed side by side, 2 replicates
- Filtration of the whole sample from Coriolis® sampling (0,45um filter) + filter placed on TSA agar plate
- Incubation of plates 20-25T for 72-96h + 30-35T for 48-72h

Experimon B = Coriolis® 7 sampling and ScanRDI detection (table 2)
- Each liquid sample from Coriolis® splitted in A&B aliquots
A = filter plate method
B = filtered and analysed with ScanRDI

Table 1 - the impactor and Coriolis® p give
equivalent results on the air samples in the lab

Table 2 - ScanRDI analysis gives higher counts than the
plate method does, especially for contaminated air sam

Corlolis®

Samples Impaction
F F + filter plate

Paohaad 0 ™ Biohoo ( )

Biohood > Bleshaod s hands 1

6 AM+2B) 2

“oumer 1o » walking

untan op 2 K" S —""

Cotntor top 3 63 M+ 38 BI7Me1 B These higher results are partly due to the viable but non-c
(VNC) microbials present in the air which can not be detec

traditional impaction method allthough they can be path

Counter top 3 29 8AM«2H)

M = Mol

Liquid sample =» Access to alternative methods =» Rapid results
(RMM beyond cultivable flora)

The Coriolis® system is an easy o use portable air sampler that collects air samples into liquid media. This allows quick
delection when coupled with RMM technologles as demonstrated into this study.

The feasibility study conducted in Saint-Louis Micro Lab indicates that Coriolis® system collects airborne microorgay
comparable amount to the impaction system does. ScanRDI can be used as Rapid Microbiology Method coupled with
collection in order to give rapid results (around 3 hours from sampling to result). It Is also shown here that the ar
microorganisms detected with the ScanRDI is higher than with the traditional method as far as it is not based on cultivabili
viability; appropriate alert and action limits may thus need to be re-evaluated for ScanRDI results. This couple of innovative
fits for the Environmental Monitoring application and could be Implemented for investigation and routine monlitoring in pr
sites and in critical areas and cleanroom environments.,
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‘Conclusion :
‘an exemple of
) |mplementat|on
of the ChemScan® RDI

© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011



Pharmaceutical industries, Solid Phase Cytometry September 2011

How useful is microbiological testing? /HJE § ¢

CHEMUNEX

The Rapid Microbiology Company

How useful is microbiological testing of end product ?

Lot: O 1% defectives —> 10 samples analyzed: Probability of
detection ~ 1%

Lot: 20% defectives —> 10 samples analyzed: Probability of
: detection ~ 35%

Probability Curves

Batch size:
100.000 pieces

0.5 1.0 2.0
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> Irhproving sampling sensitivity
- Alr and gases
. Surfaces and personnel

> Implementatlon of Rapid Micro Technology
W, Selectlng the suitable for the purpose
/- Defining an appropriate strategy

> Movmg microbial controls from Product to Process

|\/|ICI‘ObIa| guality of incoming materials : Raw material testing and
h In-process Bioburden

- Enwroﬂmental monitoring : Air and surface monitoring
= Water fo pharmaceutical use

© cophreseiation Al RagResr 20 Chemunex — September 2011
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\»
\

> N‘olj sterile nasal product

\‘x

> Deployr?nent of environmental monitoring, intermediates and
waters data for Real Time Release (RTR) of drug products
/nga*ﬁufactured under conventional aseptic process

hY
!

[
/ 'S
\

74
ri

>"""“555§;\critical points from risk analysis

N
N

\\
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From which: R e o e
> Process Water _ ChemScan® RDI - 90 min

> Bulk\P‘roduct . ChemScan®RDI - 3 hours

> SurfaCé _  ChemScan® RDI - 3 hours

> A'r . Other RMM - 24 hours
>‘}/‘i’:illed Vials » ChemScan® RDI - 3 hours

Thié‘*manufacturing site receives FDA inspection and formal
approval in July 08 to use ChemScan® RDI system as a
part of":aeﬁ__\[apid microbiological in-process monitoring of a
non sterile product eliminating the need for end product

icrobial testing prior to release.
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3 st}}\ndards on the validation of alternative methods:

. European Pharmacopoeia, chapter 5.1.6 “Aliernative Methods for
Control of Microbiological Quality”

_, Descrlptlon of some alternative methods in which the ChemScan® RDI
~/“description (solid phase cytometry) and BactiFlow® ALS description
(flow cytometry)

* [ USP, chapter 1223 * Validation of Alternative microbiological methods”

. PDA Technical Report 33, “The Evaluation, Validation and
Implementation of New Microbiological Methods”

© Copyright 2011 - All Rights Resetved AES Chemunex — September 2011
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N\

1.\ System Qualification
\ N~ FAT (Factory Acceptance Test)
2. Qualification of the installation of the system and its main
~ operational funciones
| _ Commissionning
— 1Q: Installation Qualification
} —  OQ : Operational Qualification

3. Performance Qualification of the system
N PQ1 : Performance Quanlification 1

- P

4, P\e’:‘fffff!gr\mance Qualification in real conditions (with samples)

)2 : Performance Quanlification 2

;‘\
\}
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X
N\

‘\\\
Validation

Qualitative Test

Quantitative Test

2\
Parameter European us European us
RN Pharmacopeia | Pharmacopoeia | Pharmacopeia | Pharmacopoeia

Accuracy / Yes No Yes
Linearity No Yes
Precision” Yes No Yes
Limjt of Yes Yes No Yes
Detection
Limit of No Yes
quantification
Assay Range No Yes
Specifici ty \\ Yes Yes
Robustness / | Yes Yes

Ruggedness

\
© Copyright 2011 - All Rights R(A/ed AES Chemunex — September 2011
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- Commissioning Customer | 5 4 Vs
\. service
. Customer
| ™~ 1 week
1. Installatﬁl{on Qualification service
o/ g Or Or
2.\}9perat|onal Qualification Laboratory | Several weeks
3. Performance Qualification 1 >~ 6 weeks”
N Laboratory
. . Depend on
4. Performance Qualification 2 the laboratory

AN
3

\\
\]
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» Commissioning Customer | 3 gays

\ service
1. Installation Qualification ™ customer | 1 week

7T service

o/ o g Or Or
2.‘\}9perat|onal Qualification Laboratory | Several weeks
3. Performance Qualification 1 4 weeks*
4. Performance Qualification 2 Depend on
A\ the laboratory

AN
3

\\
\]
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9. QUALIFICATION STRATEGY

91 Qualification source references

The gualification strategy as defined in the PQ1 has been compiled from the following key anabytical
references:

—

US Pharmacopeia 31, "<1223> Validation of Allemative microbiclogical methods™

PDA Technical Report 33, "The Evaluation, Validation and Implementafion of New Microbiclogical
Methods"

EuupeanﬁatmmpoeiaﬁmEdi‘tiun. "5.1.6 ARemative Methods for Control of Microbiological
Quality™

The i that need to be tested are for the PQ1 of a guantitative application:

‘ .

Accuracy: This is defined as the closeness of the test results obtained by the altemative method
fo the value obtained by the phamacopoeial method. Accuracy must be demonstrated acmoss the
practical range of the test.

Linearity: This is defined as the ability o produce resulfts that are proportional o the concentration
of micro-organisms present on the sample within a given range.

Precision: This is defined as the degree of agreement among individual test results when the
procedure is applied repeatedly io multiple samplings of homogensous suspensions of
micro-organisms under the prescribed conditions.

Limit of quanfification : This is defined as the lowest number of micro-organisms that can be
accurately counted

Limit of Detection: This is defined as the lowest number of micro-organisms in a sample that can
be detected under the stated experimental conditions.

Assay Range: This is defined as the interval between the upper and lower lewels of
micro-organisms that have been demonstrated to be determined with precision, accuracy and
linearity using the method as written.

Specificity: This is defined as the ability of the method to accurately detect a required range of
micro-organisms that be present in the sample under test.

Robustness [and Ruggedness): This is defined as the measure of its capacity o remain
unaffected by small but deliberate variations in method parameters and provides an indication of its
rdmlﬂywﬂeravmdmmaltﬁtmm such as different analysts, instruments, batches
of reagents and

Check 1- Determination of Accuracy and Linearity

OBJECTIVES

To compare the microbiological counts deivedhmteshgsanplesuiﬂﬂhe[ﬂhemﬁcan'mﬁﬁﬂuseﬁum
a traditional microbiclogical technique (a Reference standard) to determine Accuracy and Linearity.

The studies should include all the organisms of relevance to the production process assayed as single pure
cultures. The identity of the micro-organism should be proven by a defined method and reference made as o
the location of this information.

The range of analysis should be determinated according to the range of interest for fhe routine analysis: The
highest concentration of the range should be higher than the acceptance limit and the lowest concentration of
the range should comespond to the limit of quantifization of the technology (in most of the case, § ofu / filkered
wolume is acoeptable).

The limit of detection of the technology will be calculated |ater on.

It is recommended to analyze five suspensions where concentrations are within the ramge of analysis, and
repeat the assay 3 times.

ME: Assay the dilutions in 3 seres of five singletons and perform the plate assays at the same time. This
removes any bias that may be caused by the cultures multiphying between assays.

Two other working sessions are then camied out under conditions of maximum variability (different reagents,
different operators, different days, etc).

As the reproducibility is referming to “the use of microbiclogical method within the same laboratory over a short
penod of ime using different analysts with the same equipment” (Source: PDA Technical Bulletin 33), it is
recommended to change analysts for the different working sessions.

The following table a range | filtered volume:

Working day 1 Working day 2 Working day 3

Dilution A | 160 cfu | 180 cfu | 160 cfu | 160 cfu | 160 cfu | 160 cfu | 160 cfu | 160 cfu | 160 cfu @

Dilution B | 80cfu | 80cfu | B0chu | B0chu | 80cfu | B0ch | B0cu | BOchu | 80 ch ?fmz

Dilution C | 40cfu | 40cfu | 40cfu | 40cfu | 40cfu | 40cfu | 40cfu | 40cfu | 40chu Dilution
factor 4
Dilution D | 10cfu | 10cfu | 10cfu | 10chu | 10cfu | 10cfu | 10chu | 10cfu | 10chu Dilut
facior 2

Dilution E | Sefu | Scu 5cfu Schu | Sclu Schu Sclu Scfu Hcfu

mesaneduawiheused el ioasdh. N and Limit of Quantification of the
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