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Pharmaceutical QC Development Trend (flZEmEIEHIZEEEBEY)
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Pharma Lab Evolution

HEERENES

Digitally

Enabled Labs

BMtER=E

Quality-control lab

B Smart glasses
with SOPs?
and work
instructions

Advanced-analytics-enabled
lab planning and scheduling

Digitally enabled lab inven-
tory management, digital
Kanban

—)

Digital lab
performance
management

Automated
LabsB#E

B Automated
compendial testing

B Automated settle-
plate handling

- Distributed
QCR LEx

Future pharma-manufacturing line

B Instantaneocus microbial
detection for water and air

Parametric
real-time release

I I

st l labd by 842

_—

-~ Connected
high-accuracy

L Gravimetric
laboratory
information man-
agement systems

(GLIMS) interface
Source: https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/digitization-automation-and-online-testing-the-future-of-pharma-quality-control

l Advanced-
[~ [t
B problem
solving

_

l Real-

time sample

trending preparation
and processing

Automatic

digital sensors

Robotic process J Automated artificial-
automation for intelligence/machine-
creating certifi- learning-enabled
cates of analysis process and product
parameter control
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https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/digitization-automation-and-online-testing-the-future-of-pharma-quality-control
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USP: 1223 Validation of Alternative Microbiological ({RIEEMIEMTIERIERRS)
EP:2.6.27 Microbiological control of cellular Products USP: 1071 Rapid Microbial Tests for Release of Sterile Short-Life Products: A Risk-Based
(HRPE R mAYMEMIRE) Approach (FARRERESGERAIIIT: ERERAVSIE)

PDA TR33 Evaluation, Validation and Implementation of New Microbiological Testing Methods (F{EYDRIE T ZM0EMY. BRsEfIEhE)

y
EP:5.1.6 Alternative methods for control of microbiological quality (3ZHIMEMREENEFE)

USP: 72 Respiration-Based Microbiological Methods for the Detection of Contamination in Short-Life products (EHIEIRAIGIEYIE 5 ARl S mERTHIEHR)
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After 14 days, result is read to
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“"The technique of membrane filtration is used whenever the
nature of the product permits (EP/USP)”
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EP 2.6.1 and USP <71
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(BRI ) :
Clostnidium sporogenes fATCC 11437)
Pseudomonas acruginosa (ATCC 9027)
Staphylococcus aureus (ATCC 6538) J
Bacilius subtilis (ATCC 6633)
Aspergilius brasifiensis (ATCC 16404)
Candida albicans (ATCC 10231)

EE<5X

TSB at20 -25"C and FTM at30-35°C

FTM

TSB

RS, MAMERSER

AR ERELF, ...
REFETHE R BERE

. RILEERX
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EmETRA BRI
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= Objectives:

- | EP 2.6.1 and USP <71>:' Test each batch of
ready-prepared medium and each batch of
medium prepared either from dehydrated
medium or from ingredients.’

BEEBERNMIBERERIEES
BENMREAG R BaEFETS
EEENEFEERENERERERN
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A= ol Hal mAVEE
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1SB

LA

20-25°C

FTM

30-35°C

IEEEH: HH<3XK, HE<5X
@20-25°C

IEEEHE: ME<3X, HE<5X

= (ﬁé = Rl 58 )
<10oocfuB1 X, B1xX
Aspergilius brasifiensis (ATCC 16404)
FﬂhFTMﬁEIﬁEH&
Clostridium sporogenes (ATCC 19404) o
{ @30-35°C

f!L 12 : EP/USP
R R N ] —
Candida albicans (ATCC 10231)
<100cfu1 X, Bl
Pseudomonas aeruginosa (ATCC 9027) |
‘ SHUBSEEEER, SNENIEEES

Lﬁ?thTSBﬁuUEEEHE

Bacilius sublfis fATCC 6633)

R J —

Staphyiococcus awreus (ATCC 6538 J
HWEEET, MR BN ERE AR
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Eid 0.45 pm iR ISESHE/ FE0A~ 5

Eid 0.45 um iITIEBEANESETRFINEIERFR - (ikikEs2>3X100ml, &25x100ml) m

ik, A iEEEESEFRNT

B 14X i w
BECBIRAISFE (FTM): 50-35°C ke
B ATIRRIKSFHE (TSB) * 20-25°C
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USP (71): Sterility Tests :

“The test for sterility is carried out under aseptic conditions. In order to achieve such conditions,
the test environment has to be adapted to the way in which the sterility test is performed. The
precautions taken to avoid contamination are such that they do not affect any microorganisms that
are to be revealed in the test.”

CHRTE AR EAE e IR, SRS AR B M AR A EOR, A R o T
BRPE, D IEBCEIG e, 7 0TS R A B S P B I A . 7

USP <1208>: “Sterility testing -Validation of isolator systems”

“Isolators—devices that create controlled environments in which to conduct Pharmacopeial sterility
tests—have been used since the mid-1980s. An isolator is supplied with air through a HEPA or
better air filter and is able to be reproducibly decontaminated.”

“PRiEay — TEiEqTEE4 %%ﬁ——am§1%0$ﬁ¢%u%@%o
[}&jﬁi%ﬁﬁ%ﬁéﬁfﬁi i HEPA B0 AT )2 UM IE RS, 6 HAS #ve il
TERY
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BEGERERT: D38

Sterile isolation systems:
classification

® FFEASESEERASES CEELEATDRERERE  SEreREsaims

HISICIORSOIECERINS Single Hard cabins Laminar isolator Single Soft cabins turbulent isolator

Eﬁﬁ_z%m it

Laminar or turbulent

® EMHE(EH

Single or double face

EmEREREERERS EEEER ARG TR
Double Hard cabins Laminar isolator Single Hard cabins turbulent isolator

——— —‘__




e 3

(Key parameters)

2FIER
(Guidance)
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FERE

(content)

BT

0.5um=<3520 particles/m3

Total particles GMP A grade 5um=20 particles/m3
ﬁ%% I;Jj?. 1 I)-IJB'_-':. TR%E.JEI . %o
Viable particle GMP annex|1 Air sample, settle plates, contact plates and glove print should no
P growth.
R - 900, ESGERE/NGR0.01%,
HEPA test 1SO14644-3(2019); EN 13091:1999; EN 1822-1 Leakage below 0.01%.
g HIEEFAMREERS, MERRETIIERRAE, BRE<0.5%.
leakage PDA Technical Report No.34 Short duration test prior to decontaminate, criteria <0.5%, used for
& pharmaceutical field.
- AR E>10Pa, PR GV FHRH(RIS20-50PalE L,
Pressure éifference FDA Current Good Manufacturing Practice(2004); USP <1116> ;EU-GMP Adjacent room DP=10Pa,
Against background DP from 20-50Pa and keep positive pressure.
B SR E BRI E R EimECCSRIgRaT.

Interlock and alarm

PIC/S annex1 (2022)

Interlock and alarm designed for CCS strategy.

BERRRnE iR ERE.36-0.54m/s, I EBRRWIRSECER.

. B ORI GMP Annex1; ISO 14644-3(2019) Unidirection flow suggestion range of 0.36-0.54m/s and take a
Airflow and flow pattern . - ;
visualization video.
FEAR PIC/S annex] (2022) = DR BRI R E T F R,
Glove integrity The mini glove test frequency should at the begin and end of batch.
e BTN

Access security control

FDA part 11

Electronic records, electronic signature.
22
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IhgE(function)

) 241 (Control)| | #14T (execution)

system)

Key system design — E S E
= i ) IR L% | s )
R (Control system) (pneumatic ! (Sterilization |

(Pneumatic system) system) | system) |
T | |
(Control system) A | BIERG !
R I itori I

EA AL _ ! (monitoring !

A /\t“ L ) (Air system) , system) !

Ir system | :

B RS : v :
(Sterilﬁ?ﬁii sb stem) | FEREFG :
M ! (Glove testing |

| system) :

%ﬁ%n L : :
(Monitoring system) | HEEMBE R E
ﬁ%%ﬁ%% 5 : (Sterlllty test :

(Sterility test system )

ke Bt 22 (isolator) T {E(Working)
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| ENE S
® EP Chapter 2.6.27 "Microbial Examination of cell-

based Preparations”

o AEEPIINIRIE EP 5 2.6.1 EfETERIREIIAMIERESE R
® “It may be carried out manually or using an automated system” ( “BEr]LAFEE{EFERE

EILERRET" )
s R

® USP chapter <1071> Rapid Microbiological Methods
for Detecting Contamination in Short-Life Products - A

Risk-Based Approach” — Revised
» EHRGIELAR S USPHMENZ2EREZE TG ATPEYIEDE, ZERIEE. IR
(SR A EEAEEETEL
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+ IELERE T BINEE BRI AREE, LUFREERGIEYTSANENL R,
- BIFITEESFHRY, WHALEREERESZNENER

Aﬁ:‘

(1223) VALIDATION OF ALTERNATIVE MICROBIOLOGICAL METHODS

*  FHRRRMMAIREMEVIERE 2 8L,
- HEEWLREBRRARRM, ERHELE

A 07/2017:50106

s, ¢ ...EE.:;E_,: corrected 10.0

5.1.6. ALTERNATIVE METHODS FOR
CONTROL OF MICROBIOLOGICAL
QUALITY

- —EEATARY RMM AN B el AR 220 T 289
- BRI IEENEEEE T ARERE
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(1223) VALIDATION OF ALTERNATIVE MICROBIOLOGICAL METHODS

VALIDATION PARAMETER QUALITATIVE TESTS QUANTITATIVE TESTS
Accuracy No Yes
Precision No Yes
Specificity Yes Yes
Limit of Detection Yes Yes
Limit of Quantification No Yes
Linearity No Yes
Operational (dynamic) range No Yes
Robustness Yes Yes
Repeatability Yes Yes
Ruggedness Yes Yes
Equivalency \ Yes Yes

N —

31
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- HEM (Specificity)

Aﬁ"

(1223) VALIDATION OF ALTERNATIVE MICROBIOLOGICAL METHODS

“defined as its ability to detect a range of challenge microorganisms specific to the technology. “Range
of microorganisms” may be defined as a limited number of microorganisms representing risk to patient
or product, microorganisms found in the manufacturing environment and product failures,
microorganisms that are appropriate for measuring the effectiveness of the alternative method, and
microorganisms that are representative in terms of morphological and physiological attributes
appropriate for the method and the product”

HERSRANTER BN —R B REDRRED.  "HENHE" IIER/NAREBENE
mESHNERBENHMEY). FEREERFNERSIETRIHNEY). BaRlESNTEEEH
£, LARER RS EEE G723 A E AR I MEYD.



- ¥HIPBR (Limit of Detection, LOD)

A@A

(1223) VALIDATION OF ALTERNATIVE MICROBIOLOGICAL METHODS

» “defined as lowest number of microorganisms in a defined volume of sample that can be detected, but
not necessarily quantified, under the stated experimental conditions. This should be conducted with the
quality control organisms cited in Antimicrobial Effectiveness Testing <51>, Microbiological Examination
of Nonsterile Products: Microbial Enumeration Tests <61>, Microbiological Examination of Nonsterile
Products: Tests for Specified Microorganisms <62>, Mycoplasma Tests <63>, and Sterility Tests <71>
as appropriate to the alternative method.”

- WESSEREERIFET, JLRAEHEA—ERENITEERERTHMEYNRRSE. BEH
TMMENERUERE<61>, IFEEERIMEDNSRE . MEYETEHRIE<61>, ﬂEﬁlEnnE’J MEMmE:
i;j_ E??&EWEI’J,EJW%P RS HIE <63>FRERIEL <7 1>75 | B mEEH YR, ETEEEN

- BRI ARAFRnTRERMEENEREE (FEAAEIB5CFU) &T/Es, LODER1CFURCFU,
FAEE LGRS0 % RmABHAE, RIRBMLDHhERERNEESREER,

- [E—EEBRE R RAEMPN KEHEER,



- MHEM (Robustness)
Wis N

(1223) VALIDATION OF ALTERNATIVE MICROBIOLOGICAL METHODS

« “A capacity of the method to remain unaffected by small but deliberate variations in method parameters,
e.g., reagent volume, incubation time, or ambient temperature providing an indication of its reliability
during normal usage. A measure of robustness is not a comparison between the compendial and
alternate methods; rather, it is a necessary component of validation of the alternate method so that the
user understands the limits of the operating parameters of the method. The user may rely on data
supplied by test method manufacturer.”

JTIARYBENRESE D AZ ERVIMEEEEW (PIAIEEREE. IFERNERIRRARE) TARSE, &
e EFEIESEERE I EEN—TEer. REENHERASREDZRENDAZBEIE, Hk,
B Tehghe a1 Wi AR EERERD, LAMER PR AR E2BHIRS]. AT LUKEERIESA
Ris R EEE.
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EIR% (Ruggedness)
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(1223) VALIDATION OF ALTERNATIVE MICROBIOLOGICAL METHODS

* “The degree of precision of test results obtained by the analysis of the same samples under a variety of
typical test conditions such as different analysts (for example, three), instruments, and reagent lots (the
method for demonstration may follow instrument or materials supplier recommendations, or it could be
based solely on data supplied by test method manufacturer).”

- EBESEHEEAEURG TEERFRNETOITITESIRRGERIEREE, FIINARNDHAS (B
!%D];Eﬁ %,Jggﬂgﬁ%%%ﬂﬁf@ﬂﬁt}/’t CERAEA LB EESRAMEEEVER, A LUEERAESEZRIE
IEE 7N\ Y t‘,) ]
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EUROPEAN
COMMISSION

GMP HifF 1: {ER; %1 : ol B g — BB D RO RE/ F R &

2.1.i Facility, equipment and process should be appropriately designed, qualified and/or
validated and where applicable, subjected to ongoing verification according to the relevant
sections of the Good Manufacturing Practices (GMP) guidelines. The use of appropriate
technologies (e.g. Restricted Access Barriers Systems (RABS), isolators, robotic systems,
rapid/alternative methods and continuous monitoring systems) should be considered to
increase the protection of the product from potential extraneous sources of
endotoxin/pyrogen, particulate and microbial contamination such as personnel, materials and the
surrounding environment, and assist in the rapid detection of potential contaminants in
the environment and the product.

2.1.i e, nxﬁﬂll%ﬁ}ﬁfé‘é]__a_;?;ﬁﬁr EETER/EER Ah, WAEEARER B, R (RTEERE)
_(§|V|P) IEFRIERRER D TIT AR Fi«%f: =(EFRIEERRM (FIIRFIENFRERSE (RABS) |
PR tas, 1‘%%3%)\?233 H&@lgﬁfi EIEETARG) |, RN ER e EIMRASZR/FAR,
%M%D WEVISRE (AR, MEHIERIEE) WRE, THe R S ER B s
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9.28 The adoption of suitable alternative monitoring systems such as rapid methods should be
considered by manufacturers in order to expedite the detection of microbiological contamination issues
and to reduce the risk to product. These rapid and automated microbial monitoring methods may be
adopted after validation has demonstrated their equivalency or superiority to the established methods.

10.10 Environmental monitoring data and trend data generated for classified areas should be reviewed as part
of product batch certification/release. A written procedure should be available that describes the actions to be
taken when data from environmental monitoring are found out of trend or exceeding the established limits. For
products with short shelf life, the environmental data for the time of manufacture may not be available; in these
cases, the compliance should include a review of the most recent available data. Manufacturers of these
products should consider the use of rapid/alternative methods.

. 928 WEHETHRASENERBRIRG (REFE) |, IIREEMEDSRMELERERER. E
HE, BB B AT R R R R 1 A BN /A8, A LR,

1010 DEEELOEAR ARSENMSEFLERI DR T HOEOES. ERUSEED
R B B RIS B D BB S R D), SCREAIRIORES, DR AEaa TS
BENE; TEEEN N, ARLEOEEETTRNENEE, RN EBRE RS,
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| ERARERT  alom g
EP 2.6.27 Microbiological examination of cell-based
preparations
- AERABLATRYREDmERTT A -
- BERERNEHUEEER
- FEIZEN "EP 5.1.6(MEMMBRHNENTR" AYESHEH
- EEERA "EP 5.1.6(EYIREREFIEIBNGER" mEl
- EHiRIEA "EP2.6.1 BESE" RIEREEX

Tab.4 Possible temperature settings in automated culturing systems used alone or in combination with manual testing

W ¥ 55 9% Aerobic incubation X $U3% #% Anaerobic incubation

PE#E 1(Option 1) 20 ~ 25 C [ sh 5% % & 9 ( automated system ) , 175 Z ( If necessary) 30 ~35 C [] @55 ¥ £ 46 ( automated system )
30 ~35 C [ sh 5% % £ 9¢ ( automated system )

E$F 2(Option 2) 35 ~37 C A ah 1% £ 40 (automated system ) ; = Q047 H G, B INKIRET 78 35 ~37 C [ ah 1% 9% £ 4t (automated system )
( N 1.i%) | Where relevant, additional incubation at a lower temperature

( manual method ) |

PEFF 3(Option 3) 30 ~32 C [ 8h 15 9F £ 40 ( automated system ) 30 ~32 C [ ah %3 £ 50 (automated system )
EFE 4(Option4) 30 ~32 C [ ah 55 9% £ 40 ( automated system) 35 ~37 C [ ah 3% 3% £ 40 ( automated system )

TE: AT HOC, BN S 2R IRE R 20 ~30 °C . o] % FH g dn AL BCE P 5 4R SR 0 % L 5B A1 3l K AR 0 A9 T S 77 i 5 TSB ( Where relevant, incubate in
addition at a temperature between 20 “C and 30 “C. Incubation can be perdormed using commercially available microbiological media , either aerobic bottles

intended for automated systems or casein sova bean digest broth )
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USP: 1071 Rapid Microbial Tests for Release of Sterile Short-Life Products:
| ARisk-Based approach “EEIGRIEHIFRETAREREYIRN:
HERE (FRERE)
PR ESREEENEINENERERNGESDZ KAERHUEBEHMEMEERRR, B
BRI R AN ENERASEEN SRS RINEERA R ERIAIBESEE N EWER,
EIEEMIEEENDEUER, SeERER, AEHEntEEMEMER.

Add the following:

A (72) RESPIRATION-BASED RAPID MICROBIAL METHODS FOR THE
RELEASE OF SHORT SHELF LIFE PRODUCTS

INTRODUCTION

Growth-based methods derived from Sterility Tests {71} with detection signals other than visible signs of microbial growth or precipitation within the media
(i.e., turbidity, pellicle formulation, or floccular growth) have been widely used to test blood cultures, gene- and celltherapy products, and vaccines. The
instrumentation used in these respiratory methods was derived from blood culture in clinical settings and relied on the use of colorimetric sensors, fluorometric
sensors, changes in headspace composition or pressure.

The primary advantages of these growth-based methodologies are 1) the broad equivalency to the compendial method with a low limit of detection (nominally
1 colony-forming unit [cful) and 2) the progressive monitoring of the media for early detection of microbial growth. Further benefits include the direct inoculation
of cultures without interference from product-related turbidity and the automated data analysis, acquisition, reporting, and archiving. Disadvantages include the
inability to detect microorganisms that do not grow under the culture conditions utilized and limitations due to sample size, which are also limitations of the
sterility testin {71} . Like all growth-based methods, the incubation times are longer than those for non-growth-based modern methods but considerably
shorter than the (71) requirement of at least 14 days.

USP: 72 BRI ENZR L ERRESmEmPRYSER
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