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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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Chinese Pharmacopoela Commission

Technical Report No. 33 (Revised 2013)

- EUROPEAN
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Evaluation, Validation and
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Cog2) 3936 el Implementation of Alternative and
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<1071> Rapid Microbiological Methods for the Detection of Contamination in Short-Life

Updated version published in PF50(1) under finalization

*
07/2017:50106
Egligt corrected 10.0 LSESHTILHhEAERERB LS
RUBE R (H e AMEY B A7 bR (LR B . ( EilET <72> Respiration-Based <73> ATP Bioluminescence- <74> Solid Phase USP <755 nucleic acid
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PF50(1)under finalization PF50(1) under finalization
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BREGZEARRZE - $8

~ ERGETE0A = #50. ImiERmitREEEER L
« AEEDIRAEFEERE (10-1210-3) RIERE = BHCAOETER
~ EREAMPNZERIETLLR ——

e B (@) Sample (0.1 mL) poured (@) Spread sample evenly (3) Plate incubated uni
TR | onto solid medium over the surface bacterial colonies

s [ I R 1 1] = ‘ &
“Wwm

= F1lmEERAAEERBEEENEENT - EAESRIBIEZE250mItRkm
= FEUAIRTER - SBREEEER IR EIFE
. — PR

@ Bacterial sample @ Sample poured @ Sample swirled @ Plate incubated
mixed with onto sterile plate to mix, allowed until bacterial
10 solidify

warm
agar (45-50 °C) colonies grow

C/
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BEIRBIREERIETIEIREREERS

Method 5% Advantages{2E DisadvantagesfREs
Fast and Easy|RiEGEE BIREFRE<1ml
Streak PlateZ&%n
Spread Plate BRZNISEEEE B/ NEE
Pour Platefi&
HAEERIRA EADHIEIER
£ BI|R4Z= == Zgxa %Y
Rinses inhibitors}S B2 REARAIERERA
Membrane Filtration (JEIEiZ%)
KEftRkE  (upto 1L) [BEIBERk D AR AR A ZE
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Table 5.1.4.-1. - Acceptance criteria for microbiological quality of non-sterile dosage forms

TAMC TYMC
Route of administration (CFU/g or (CFU/g or Specified micro-organisms
CFU/mL) CFU/mL)
Non-aqueous preparations for oral use 10* 10* Absence of Escherichia coli (1 g or 1 mL)
Aqueous preparations for oral use 10° 10! Absence of Escherichia coli (1 g or 1 mL) Mic l'ObiOlOgiC al monito ring. During pro duction and
Rectal use o 1o’ : subsequent storage, appropriate measures are taken to
(0] al . . .
o 1 ensure that the microbial count is adequately controlled and
c lg ) 10° 10" Absence of Staphylococcus aureus (1 g or 1 mL) it d A iat l t d ti 1 1 t
N:szll“:::s use Absence of Pseudomonas aeruginosa (1 gor 1 mL) monitored. pproprla ¢ alert and aclion I€vels are set SO
P as to detect adverse trends. Under normal conditions, an
Absence of Pseudomonas aeruginosa (1 g or 1 mL) appropriate action level is a microbial count of 10 CFU per

Vaginal use 10 10 Absence of Suaplylbenccus aureus (1 or | il 100 mL when determined by filtration through a membrane

sence of Candida albicans (1 g or 1 mL) . . . N
Transdermal patches (limits for one patch ” o Absence of Staphylococcus aureus (1 patch) with a nominal pore size not greater than 0.45 pm, using R2A
‘ncluding adhestve layer and backing Absence of Pseudomorias aeruginosa (1 patch) agar, using at least 200 mL of water for injections in bulk and

Absence of Staphylococcus aureus (1 g or 1 mL) . ’b ti t 30-35 OC f t 1 th 5 d. F ti
Inhalation use (speclal requirements apply to 10? 10! Absence of Pseudomonas aeruginosa (1 g or 1 mL) mcuba lng a - or not Iess an aYS- or asep IC
liquid preparations for nebulisation) Absence of ble-tolerant gram-negative rocessing, stricter alert levels may need to be applied
bacteria (1 g or 1 mL) ’ :
E,?&f&;ﬂ}nﬁ:&g‘:ﬂ ;:::glr'::;;r‘;nrrzla:lﬁﬁge Not more than lb(]2 (LLFU of bllc-tolcralmt gram-negative EP |\/|0nog raph on water for injection
(animal, vegetal or mineral) origin for which acteria (1 g or 1 mL)
antimicrobial pretreatment is not feasible and 10! 10° Absence of Salmonella (10 g or 10 mL)
fgr wh‘lch the competent authority accegts. . Absence of Escherichia coli (1 g or 1 mL)
;?ﬂ(u?;llht raw material exceeding 10° CFU/g Absence of Staphylococcus aureus (1 g or 1 mL) ¢
#Spectal Ph. Eur. provision for premixes Not more than 10" CFU of bile-tolerant gram-negative
for medicated feeding stuffs for veterinary 10° 10t bacterla (1 g or 1 mL)
use using exciplents of plant origin for which Absence of Escherichia coli (1 g or 1 mL)
antimicrobial treatment is not feasible. Absence of Salmonella (25 g or 25 mL) ¢
N D 4

EP chapter 5.1.4

—;
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"Unlike non-sterile dosage forms, there are no recommended bioburden levels
provided in regulatory guidelines or compendia for the [downstream]
protein purification processes of biologic or other biopharmaceutical products,
therefore, manufacturers are responsible for setting bioburden control levels for

biologic production processes.”

Al

"The BPOG Bioburden Working Group conducted a member survey of bioburden
action levels and found that the majority of biologic processes action levels were . "

set between 1-10 CFU/mL.”

= o7 &
Bain, D. “Microbial Monitering For Biological Drug Substance Manufacturing: An Industry Perspeetive”

BioPhorum Cpersations Group. 2015
3
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EP 2.6.12 = USP 61=CHP1105

EHIEREA
EP 2.6.13 = USP 62= CHP1106

+ [REFHE
EP 5.1.4 = USP 1111= CHP1107
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- BREMEYEE (TAMC) MNESENEHERE (TYMC)

= Protocol: USP <&1>; EP 2.6.12 ; CHP 1105

Total Aerobic Microbial

" BR Count (TAMC)

e EP 2.6.12 and USP <61>: ‘The
tests described will allow
quantitative enumeration of
mesophilic bacteria and fungi
that may grow under aerobic
conditions. The tests are
designed to determine whether
a substance or preparation
complies with an established
specification for
microbiological quality.’

o ATEIARYAIE G T EESTEH
ARG TERNBRAEM
EE. BEARSEREYERR
RN ERENMEYmER

(TYMC)

i Total Yeast and Mold Count
g e

EBUIPR=1E% : USP <1111>:EP 5.1.6
5 -
( BURIS AR 2R 1R )
14

- TAMC: 102to 107 CFU/y




| AW BERR (SRR SR EAERIE)
- EEMEDEE (TAMC) MESEFEERE (TYMC)

— Protocol: USP <61>; EP 2.6.12 e = Strains to be

e HIE"
e EP 2.6.12 and USP <61>:

tested:

A(individuallv)
- Staphylococcus aureus ATCC 6538,

-

e ‘ The ability of the test to

detect micro-oraanisms in - Pseudomonas aerlginosa ATCC 9027, SA
g - Bacilius subtilis ATCC 6633,
the presence of product to - Candida albicans ATCC 1023 ]EDA
- Aspergilius brasifiensis ATCC 16404

be tested must be
established.’

o ‘WAMEERMEFAGERT
ERBR TR EYIRIEE

o HHIMMIE:
(EE%)

- E=EBHHIKEATCC 6538 -
- ##xREEME ATCC 9027 -
- MEZFMEEATCC 6633 - - TSA
- HB&RIKE ATCC 10231
- EPREs® ATCC 16404

o "EEVIREERNNEREEMR SDA

AERBUES R

———
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- BRAMEYEL (TAMC) MEBESEMNEERE (TYMC)

MREIWAMEE S/ \REBEBWEVMHEN2 ( T20HENES ) - QI ARKERRE - fEEi2Emn
o

c AR EmMEMEEGER | EERMERDIALR DM MENRE TR

s FEmMmMEMEER  MEVHNARIAERCEZHRERNEERRN - JsEBNEERTA
PREIROFRRER. ..




| eesmatenEaE (SRR REEH-EREERR (GPT)

Tl

- FRMEDEE (TAMC) MEBESEMEERE (TYMC)

o HIE:

e EP 2.6.12 and USP
<61>:

e ‘' Test each batch of
ready-prepared medium
and each batch of
medium prepared either
from dehydrated medium
or from the ingredient
described’

o 'HIEEBHIRMIFEENE
WH K IEEESATENR T
HAENEER

= Protoceol: USP <61>; EP 26.12 .
e = Strains to be

HikiEE
NEeRIEEE
iR : < 100 CFU

EtRIEE
szt R A Y
1IFEEFR : < 100 CFU

tested:(ind_i_vi_c_jually)

- Staphylococcus aureus ATCC 6538,

- Pseudomonas acriginosa ATCC 9027, SA
I I - Baciius subtilis ATC C 6533,

- Candida albicans ATCC 10231 :|

- Aspergilius brasifiensis ATCC 16404 | SDA

+ wild isolate for environmental monitoring

SRR EE
AR yon
(EE%g)
- t=2BFEEIKEATCC 6538 -
- H4ERREME ATCC 9027 -

Y}

D)

e : 4iE7%E 30 - 35°C F=3 X
B EHIMELE20 - 25°CT<5X
- B FHIZEATCC 6633 - - TSA

| 1 N - BE@2XE ATCC 10231
h h - EFEME ATCC 16404 ]
HREREEE  BONLERETS R ATCC 16¢ -

(RR:50% £ 200% )




| BokaERss TR

Plate Count Agar No concrete information about standard strain and culture condition=>changed.. .
MAGar  |pseudomonas aeruginosa ATCC 9027 and Bacillus subtilis ATCC 6633. 30 - 35°C
USP43 |Or TGYA medium as high " . : Within 3day
) Additional organisms should be used to represent those that are considered
(1231) nutrient (Or low temp at least

objectionable and/or typically isolated from the

R2A as low nutrient .
water system (house isolates).

4days)

Pseudomonas aeruginosa CMCC(B)10 104

CHP 2015 R2A Bacillus subtilis CMCC(B) 63 501 30 - 35°C
at least 5 days

Preculture by TSB or TSA at 30-35°C 18-24h, inoculate <100CFU

18
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« “The type of filter material is chosen such that the bacteria retaining efficiency is not affected by the
components of the sample to be investigated.”

- "EERRMANEE, UEREESBEMEAZSTHRRRRONEE, "

EP 2.6.12 Microbial Examination of non-sterile products

« Select the material of the membrane depending on the test product (e.g. antibiotics:
use a low absorption membrane)

« “Adherence of residual antimicrobial agents to the filter membrane may cause growth
inhibition. Filtration through a low-binding filter material, such as polyvinylidene
difluoride, helps to minimize this growth inhibition..”

- RBEGEMEBZRNMH (FINRER: EREKRIEER)

- "ERBINEEMNERE LTREEENERDE . BREEGNBEMH (MREZAIE) ETERIE,
BHR&EXREWRHND>EEERDE.

USP <1227> validation of microbial recovery from pharmacopeial articles

m—; —4_—




| IR
IREISAEIROIRAE

WREAEHEFE
REEmEaR]BEnEEE

e e (MCE)
REIERIERIR. SRR
HEESM: pH6~8,
ENIDESL: FE

[eEE(N66)
EHE. 5aE
LEESIM: pH6~13,
REMISZ AES D BT

SREATRE (PES)
BRE BESAER
(EERIE: pHT ~ 14
BT B EH

RR—mIIH(PVDF)
EHEAER(R. i
LEESIME: pH1~10,
B KB D BT
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I Choose your membrane wiselyBA &5 ihEEZATREIR bl
Regulatory overview i&i#LiA (FLE
1. “Select the membrane material depending on the test product (e.g. antibiotics : use a low absorption
membrane)”
2. “Use membrane filters having a nominal pore size not greater than 0,45 pm”
1. "RENGZEREZZEEME (AIWRNEER: ERERIE)"
2. "ERAEEACAKRK0.45um WiEEEET"

USP <61> & USP <62> Microbiological examination of non sterile products
EP 2.6.12 Microbial examination of non sterile products

USP <71> Sterility testing

USP <1231> Water for Pharmaceutical purposes

———
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I Choose your membrane wiselyBA£5 it 2 iEERYIEIR

Membrane Filtration: Retention & Recovery

IRiEIE: PREGFIIRIE

Retention{R
® Ability to capture all microorganisms on membrane surface

RESU I AR R EHIR B YD

M

—olp
!e

—3
=0

Recovery[Blig s
e Ability to grow captured microorganisms Membrane —— —— ||| ||

™
)

O
HH”H ”HHHJ,I,I,HH

e Proper nutrients, temperature, and time

e Filter matrix must allow free flow of nutrients Media ~ ——
e Cell must be able to replicate

o BEMBERKHIRAIRIE

e EIMNEFRYIRK. REMIEILIEERVMAIFE FYIERAE BRI
o APV /MBETHE S H

22
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Influence of Pore Size on Recovery sl
AR R E RS

Examined relationship of membrane pore size to growth
characteristics and recovery on membranes used for

enumeration teststi Al £, 1 B B RS 2R B IR RO A R S A K 18
A8 %

Tested recovery and retention on a range of MCE membranes
fa RIS AL AR B R R Al 2 R PO BE M E R M B R R &

£— %51 mce iE_LA&E AR R ERMIRE

°«0.2um, 0.45uym 0.7um, 0.8um, 0.65um, 1.2um

Examined a variety of microorganismsi@fl v ZiEMESY)

B. subtilis 13933 Br. diminuta 19146

C. albicans 10231 C. sporogenes 11437

E. aerogenes 11437 E. coli 25922

M. luteus 9341 P.agglomerans(environmental)

Primary effluent .
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I Pore size considerations for bioburden testing method
EPaEEREERIAXNMNESEIR

= 0.45 ym retained the microorganisms as well as 0.22 um

= 0.45 ym consistently demonstrated acceptable recovery (>90% vs
spread plate) of a broad range of microorganisms

= 0.22 um did not always demonstrate acceptable recovery

= Colony morphology was similar to or slightly smaller for 0.45um
and 0.22 ym vs spread plates but still acceptable

= Standard Methods currently recommend 0.45 um membranes for
microbiology testing

0.45um REMWMELIK0.22um

0.45um —EGER 7 EZMEYNOESCIW (> 90% HEEME)
0.22um T AR ZFEBE U ESZHEE

LR FARABLL, B AEEL0.45um F10.22um L E/)\, B4758]

-3

FRETAEBERO0.45um ERRMEMERGR

Membrane

Media

24
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RIRAE EREITRS FEFgEE

MCE w2 E[SESIE TR

BaMes TIRIR KE. EBERS
N66 Y e TERE AR RS,
PES S NN \
= FoEER, (LEMEEMET R
B2 B i s = :‘«:}%1
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- FE- -7 N >4 N N sl
| BEERRERERE
"EERIZMRSEEMNERERENZ—E2EREERE"
€ Regulators-ERFHEHE GMP
EREE
& EU GMP (2008) + ( 2020 B EGMPI &= {41 )

- EH / ‘ \
¢ FDA Aseptic F “Eﬁ%ﬁ}%ﬁﬁ*ﬁﬁggﬂﬁgﬁﬁi@%ﬂz—%

¢ Compendial-Z&8t EE SRR
¢ USP 1116 (puL
. o (B A T T i A i

¢ 9205 FmiR aE'KCurrent Good Manufacturing Practice(cGMP) - FDA 2004)/
& Standard-1Z#
EN 17141 (BRCBUMNBIISO 14698) - R FEEMEMDITIRIZ/ EY)/534 95
ISO 14644 ZF=NHEHMZEIRIR/ R EFENTR
& Industrial Led -17%x 5
€ PDA Technical Report # 13-2

29
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THE ENVIRONMENTAL

¢ REBRREREERINTIREmERER

¢ BBRAATEBSA ML RIE, PBLERERIGIEDSH
& [GLERER AT ERZ S AYHEIR

& (5L BB R an i =S Rk S FRY LR

& SR — IR IR

¢ RIERSIRIBNEDFRETS.
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& EIUREE,MAFEEERNSRIR
- BIEAE (LfEikzM|E, F5, FH)
- IfF&el (RH, =R, HH, &) M

¢ EUFERMmENABNEE (HEEUEREEEEN
35

& BITEIMEAR KL
- EHIR (Alert level): A%k 5 IEHBIEGRGTH
BRI ES . FEMBENREEERE

—~ 78R (Action level): %#iE TEMEKE, F&5
F—EAE, KERZFAEMRNEERE

& EHAES A
& EEBEMESN
-BHEEN
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EU GMP Annex 1 2022

9.30 Action limits for viable particle contamination are shown in Table 6

Table 6: Maximum action limits for viable particle contamination

Settle plates Contact plates | Glove print,
Grade | Air sample (diam. 90 mm) (diam. S5Smm), | Including S fingers on
CFU /m? CFU /4 hours® | CFU / plate® both hands
CFU / glove
A No growth®
B 10 S 5 S
C 100 50 25 -
D 200 100 S0 -

(@) Settle plates should be exposed for the duration of operations and changed as
required after 4 hours. Exposure time should be based on recovery studies and should

not allow desiccation of the media used.
(b) It should be noted that for Grade A, the expected result should be no growth.

33
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United States Pharmacopeia (USP) <1116> Microbiological evaluation of clean rooms and
other controlled environments May 2012

Suggested initial Microbial Contamination

Recovery rates ( %) in Aseptic environments (Targeted Levels)

Active Air Settle Plate (9 | Contact Plate or
Sample cm) 4h Exposure Swab

(%) (%) (%)

Room

Glove or

Classification Garment (%)

Isolator/Closed
RABS (ISO 5 or <0.1 <0.1 <0.1 <0.1
better)

<1 <1 <1 <1

ISO 7 <5 <5 <5 <5

(a) All operators are aseptically gowned in these environments (with the exception of
background environments for isolators). These recommendations do not apply to
production areas for non-sterile products or other classified environments in which
fully aseptic gowns are not donned. »

— (b) From USP 36/37 <1116>, Table 3 _
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R =RIRIRERE -ARNAEE
=SMER RHEEY

= ‘ i |
R VTR I (Passive Air % fi % (Contact Plate) SIEFE
(Active Air sampling) sampling) (Contact Plate)

\V//
-3, 1.
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iﬁ%ﬁﬂgiﬁ}% 552 Culture media

Culture media shall, if not otherwise indicated, be non-selective.

S B irEE e

@ N e \
EREHSBIEEE (ME)
IhEE sy +HEREZFHIEEE (HEREE)
-TSA -TSA
-SDA
. Y \ y
e 2
AMEFESAEARMBEEHITIEFS
25058 Y & M: 20°C - 25°C @ 5 % (SDA)
(Fﬁﬂilﬁﬁfé;i:ﬁﬂgilﬁ) and
Bacteria: 30°C - 35°C @3 X (TSA)
\
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e ISO 14698-1

5.5.3 Incubation

Total incubation periods of two to five days for bacteria and five
International acceptable, especially when the number of VU is low. Wh

ef
Organization for nutritionally deficient or fastidious bacteria, and re of Yoncer
ery ppropriate interva> o Me incubation

Standardization incubation times could be necessary. Plaigs sho i
period. 3
f= e 4
o ﬁ'w.ﬁ C -7

7\,
: ftf.‘gi are generally

rmgPfilic, micro-aerophilic, or
Nic atmosphegg®onditions and

/ o e microbiological culture media used
n environmental monitoring sMoWd®eWyaliaated as capable of detecting fung (1.e., yeasts and
i =l

molds) as well gg bacteria and at appropria ]? stions of time and temperatur
Zd~ 30 to 35°C for 48 tg 72 hou
/ined by incubating a®2(Mto 25° QoM

Total aer 'alﬁt cau be obtaine A
G-

Total combyfe st and mold count can g
to 7 days.

Selefi of Culture Conditions

e Minc vation temperatures are set once the ap-
r ate media have been selected. Typically, for general
N iological growth media such as SCDM, incubation
peratures in the ranges of approximately 20°—-35< have
peen used with an incubation time of not less than 72
hours. Longer incubation times may be considered when
contaminants are known to be slow growing. The tempera-
ture ranges given abowve are by no means agsolute.
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