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v ORI (nonviable)
v 54 (viable particulates)

— Air sample, Settle plates, Contact plates, Glove print (5
fingers)

v’ BHFE(At rest)E1E[IHE(In operation)
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Cleanroom Standards—Airborne Particulate Limits (particles/m3)

partice | 15014644, |\ B2 | Uspaarses | BV Amnextandwho | 0S8 BOA IS

size 2010 oA & TR 957 Annex 4 i 2
Guidance) Guidance)

20.5 pm 3,520 3,520 3,520 3,520 3,520

>5 um 29 Not specified Not specified 20/29 20/29

20.5 pm 35,200 35,200 35,200 N/A N/A

>5 um Not specified Not specified

20.5 pm 352,000 352,000 352,000 352,000 352,000

>5 um 2,900 Not specified Not specified 2,900 2,900

0.5 pm 3,520,000 3,520,000 3,520,000 3,520,000 3,520,000

>5 um 29,000 Not specified Not specified 29,000 29,000

108TPDA04025

ISO 14644 Establishment of Single
Sample Volume Per r Location

v Vﬁ-l—v———ﬂh_..u:‘_— —
e e i

2
V, = C—O x 1 000
n,m
V. is the minimum single sample volume per location, expressed in litres.
C,,m is the class limit (number of particles per cubic metre) for the largest considered
particle size specified for the relevant class.
20 is the defined number of particles that could be counted if the particle concentration
were at the class limit.

20
Vs = 20*><1000—1000L—1m
*The >5um particles limit for ISO 5

20 _ ~ 3 ~ 3 3
Vs = 2900><1000 69L =0.007m 0.24 ft° < 1ft

*The >5um particles limit for ISO 7

A-4
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ISO 14644 Classification Number

0,1 2,08

D

Cn is the maximum permitted concentration (in particles per cubic metre of
air) of airborne particles that are equal to or larger than the considered
particle size. Cn is rounded to the nearest whole number, using no
more than three significant figures.

N is the ISO classification number, which shall not exceed a value of 9.
Intermediate ISO classification numbers may be specified, with 0,1 the
smallest permitted increment of N.

D is the considered particle size, in micrometres.

0,1 is a constant, with a dimension of micrometres.

2.08
0.1
20 = 10N X ?

c, =10" x

10V =68373.47
Log10"N = Log68373.47
N = 4.834888 — Grade Ais1SO 4.8

108TPDA04025

Qualification by 1SO-14644

Area of zone [m2] 150 14644-1:1999 IS0 14644-1:2015 Table 1 — ISO Classes of air cleanliness by particle concentration
2 2 1 1SO Class number | Maximum allowable concentrations (particles/m3) for particles equal to and greater
4 2 2 than the considered sizes, shown belowa
6 3 g 0,1 pum 0,2 um 0,3um 0,5 um 1um 5um
3 3 4 1. 10b d d d d e
10 4 & 2 100 24b 10b d d
2 5 6 3 1000 237 102 35b d
28 6 7 4 10 000 2370 1020 352 83b e
32 G 3 5 100 000 23700 10 200 3520 832 def
36 6 9 6 1000000 237000 102 000 35200 8320 293
52 3 10 7 G C 352000 83200 2930
56 3 1 8 L © 3520000 832 000 29300
64 3 7 9s ¢ c c 35200000 8320000 293 000
All concentrations in the table are cumulative, e.g. for ISO Class 5, the 10 200 particles shown at 0,3 pm include all
68 ¢ 13 particles equal to and greater than this size.
72 9 14 b These concentrations will lead to large air sample volumes for classification. Sequential sampling procedure may be
76 9 15 applied; see Annex D
104 1 16 Concentration limits are not applicable in this region of the table due to very high particle concentration.
108 I 17 d Sampling and statistical limitations for particles in low concentrations make classification inappropriate.
Sample collection limitations for both particles in low concentrations and sizes greater than 1 pm make classification
116 11 18 at this particle size inappropriate, due to potential particle losses in the sampling system.
148 i13; 19 f Inorder to specify this particle size in association with ISO Class 5, the macroparticle descriptor M may be adapted and
156 13 20 used in conjunction with at least one other particle size. (See C.7.)
192 I n &  This class is only applicable for the in-operation state.
232 16 22
276 17 23
352 19 24
436 21 25
636 2% 2 9 i
1000 32 27 N, =27 X < )
>1000 nfa See Formula A. 1 1000 10




Environmental Monitoring Requirements/Guidance

U.S. FDA, 2004
(Aseptic Processing
Guidance)

Monitoring

Guidance

Class 100: Each production shift.

USP <1116>

I1SO 5: Each production shift.

EU Annex 1 and WHO TR 957

Annex 4

A: In operation, continuous

108TPDA04025

JP 17 And Japan 2006
(Aseptic Processing
Guidance)

A, B: Each operating shift for

So_
f_‘j% g Gloves daily or each lot. I1SO 7: Each operating shift. particulate monitoring required airborne micro, surfaces and
.‘;’E S§ Other classes not specified. I1SO 8: Twice per week. for critical operations. Frequent personnel; continuous particulate
3-%_,&; 5e viable sampling. monitoring.
§‘—‘, 3% ) B: In operation, frequent particle C, D: Airborne micro twice per
g§ b ED monitoring is required. week; airborne particulate once
fre g% S5 C, D: Monitoring on risk basis. per month; personnel not
_‘gs%g Surfaces and personnel should be  required.
282 monitored after critical
<& .
= operations.
5 = Class 100: 1 CFU/m3 Recommends use of incident rate  A: <1 CFU/m3 B: 10 CFU/m3 A: <1 CFU/m3 B: 10 CFU/m3
B £ Class 10,000: 10 CFU/m3 (% of samples with micro C: 100 CFU/m3  D: 200 CFU/m3 C: 100 CFU/m3  D: 200 CFU/m?3
g g' Class 100,000: 100 CFU/m3 contamination) rather than count
335 levels, as follows:
3% 1S0 5: <1% 1SO 6: <3%
£ 2 1SO 7: <5% 1SO 8: <10%
.g g Applies to all active air, passive
< air, and surface samples.
I JO Class 100: 1 CFU Same sample incident rate as A: <1 CFU/m?3 B: 5 CFU/m3 A: <1 CFU/m3 B: 5 CFU/m3
gg % o2 Class 10,000: 5 CFU active air. C: 50 CFU/m3 D: 100 CFU/m3 C: 50 CFU/m3 D: 100 CFU/m3
ggz-gg Class 100,000: 50 CFU 90 mm diameter settle plate/4hr 90 mm diameter settle plate/4hr 90 mm diameter settle plate/4hr.
-E >-§§ s 90 mm diameter settle plate/4hr
° Use of settling plates is optional.
Yfcwm Not specified Same sample incident rate as A: <1 B:5 A: <1 B:5
%T—‘g%% active air. C:25 D: 50 C:25 D: 50
AS<~ Use contact plate or swab. 55 mm diameter contact plate 24-30 cm? contact or swab area
Ty Not specified. Same sample incident rate as Not specified Not specified
cfcue 5 q A
55203 Gown sampling must be active air.
E EEE S established Operators may not be aseptically
a based on job responsibility. gowned in ISO 8 support areas
§ YenT Not specified Same sample incident rate as Glove print, 5 fingers Glove print, 5 fingers
§s52¢ % active air. A: <1 CFU/glove A: <1 CFU/glove
3825 B: <5 CFU/glove B: <5 CFU/glove 11
-9
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Qualification and Routine Monitoring

 Classification
— ISO 14644 for non-viable particle
* Qualification in Pharmaceutical Industry

— ISO 14644 plus viable particle and critical environmental parameters,
as temperature, humidity, pressure differential, air velocity.

* Environmental Monitoring (EM) for Controlled Environment
— Test items as same as Qualification
— Sampling points and Frequency determined by risk assessment

13
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/,%/QB‘E&/%\/?ZE ﬂf&&ﬁm%ﬂnﬁ
Clean Room and Clean Air Device Qualification

5.23 Clean rooms and clean air devices (clean areas) for the
manufacture of products should be qualified according to the
required characteristics of the environment. Each manufacturing
operation requires an appropriate environmental cleanliness
level in the operational state in order to minimize the risks of
particulate or microbial contamination of the product or
materials being handled.

FEnm s BiG » HOZFE NURP 22 RS E (R FIE ) B REK
HUERIR R EA TS o FRy{Hpa #E vp 2 a2 R PR fdokir 26
AV 52 Rl F (R - B SUEERE R ERE T
P SRR FR -

14
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Clean Room and Clean Air Device Qualification

Note: Classification is a method of assessing the level of air
cleanliness against a specification for a cleanroom or clean area
device by measuring the airborne particle concentration. The
classification is part of the qualification of a clean area.

e 8o — TR I R 25 R P DR S A R = 2
BT BRI ZE R FE TR TE o TREEFE
IBEREEH—HEl oy -
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108TPDA04025
N 31N FTNw o= HE A A7
/%/?E&/%ﬁ/?gg ﬂ_—&ze%m%ﬁ =15 A
Clean Room and Clean Air Device Qualification

5.24 Clean rooms and clean air devices should be qualified in accordance
with Annex 15 of EU GMP. Reference for the classification of the clean
rooms and clean air devices can be found in the ISO 14644 series of
standards.

R EMNRFE RSB EIT S EU GMPfAI1SHYEEK © 1SO 14644 25 1E4E
Rt RS ENRFEREEN RS -

5.25 For classification, the airborne particles equal to or greater than 0.5 um
should be measured. This measurement should be performed both at rest
and in operation. The maximum permitted airborne particle concentration
for each grade is given in table 1.

HR & FERE B 0.5umEy 22 @KL - 5201 & FETE A RE BE) R
NEETT o RVIIH T (BRI R IR

16
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BIRE RO R RSB N S
Clean Room and Clean Air Device Qualification

Table 1: Maximum permitted airborne particle concentration during classification

Maximum permitted number of particles equal to or greater
than 0.5 pm
Grade At rest In operation [SO classification
equal to or greater equal to or greater |in operation/at rest
than 0.5 um per m’ than 0.5 pm per
m’
A 3520 3520 5/5
B 3520 352000 5/7
& 352 000 3520 000 7/8
D 3520 000 Not defined® 8

(a) For grade D, no “in operation” limits are defined; the company
should establish in operation limits based on a risk assessment and
on historical data, where applicable.

HFORE - 9 ARE "BIRET HUIRE S MENREE E s A
JRE S 850 (20178 FH ) LAREE B B RE R & -

17
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BIFE R FE R BN R

Clean Room and Clean Air Device Qualification

5.26 For initial classification the minimum number of sampling
locations can be found in ISO 14644 Part 1. However, a higher
number of samples and sample volume is typically required for the
aseptic processing room and the immediately adjacent environment
(grade A/B) to include consideration of all critical processing
locations such as point of fill stopper bowls. With the exception of
the aseptic processing room, the sampling locations should be
distributed evenly throughout the area of the clean room. For later
stages of qualification and classification, such as performance
gualification, locations should be based on a documented risk
assessment and knowledge of the process and operations to be
performed in the area

NG T8 > TSR E R A] PAEISO 14644 part1fifiFl] o 24
1 > SR BT AT L AT IR TR (A / B e ) 5 5 %El’\]

EIH{

Hﬂ{

T“’Hﬁ%ﬂﬂﬂxﬁﬂﬁu%@ SOTERAERARNIE - BIAIiG R ZENT 4 -
PRIGI BRI - PRSI &) o i (L5 HY B (E S A -
BIEEES AT TR R IS B - BIAITERERRES - PRE (L EE (K15 X

ALY RS DS AR 3% skt Ty B AR ERY RTEkIT

18
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Clean Room and Clean Air Device Qualification

a) The “in operation” and “at rest” states should be defined for each clean
room or suite of clean rooms.

%jﬁé%iEﬁi%%ﬁ%iéﬁ%i??i%ﬁ%éﬁ  EESUER T EIRE ) K T RRRE ) HUIR
RE -

b) The definition of “at rest” is the room complete with all HVAC system:s,
utilities functioning and with manufacturing equipment installed as
specified but without personnel in the facility and the manufacturing
equipment is static.

CEEEE | (9 EATAHVACERYE © /3B R E R

228 B 2 A N B H A S e RFREHY -

c) The “in operation” state is the condition where the installation is
functioning in the defined operating mode with the specified number of
personnel working.

"ENRE o fERE TN RIEIRRE T EE - B AR E ABEITIRE -

19
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Clean Room and Clean Air Device Qualification

d) “In operation” classification, qualification and requalification may be performed
during normal operations, simulated operations or during aseptic process
simulations (where worst case simulation is required).

TERR | AR BRSSPI E R R - BRI S AR

(& T R S RO ) R -

e) The particle limits given in Table 1 above for the “at rest” state should be achieved
after a “clean up” period on completion of operations. The "clean up" period
should be determined during the initial classification of the rooms.

FERITHOR "EFE ) IR EIEEMEEER s TIakR ) WIRRER - T 0f
bR SIEEER ZAYOIaa 3 SSHE T PURTE -

f) In order to meet “in operation” conditions these areas should be designed to
reach certain specified air-cleanliness levels in the “at rest” occupancy state.

RTe TEIRG ) (IR(T o SR (A TR RHERREE 222
SROER I ARAE -
20
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BIRE RO R RSB N S
Clean Room and Clean Air Device Qualification

5.27 The microbial load of the clean rooms should be
determined as part of the clean room qualification. The
recommended maximum limits for microbial contamination
during qualification for each grade are given in table 2.

B EN A YA EEE R R R = REs i — &0 T DUMESRD. -
2225 T A s AR A s R0 R R KR &

21

N3/ N M e = HE 27¢
ETF %& %—\/‘SE*::*F %“%E/]%R,Qnﬁ
Clean Room and Clean Air Device Qualification

T2 BIRE A SRR E

air sample settle plates contact plates
cfu/m3 (diameter 90 mm) | (diameter 55 mm)
cfu/4 hours (@ cfu/plate
Ab) 1 1 1
B 10 5 5
C 100 50 25
D 200 100 50

(a) Individual settle plates may be exposed for less than 4 hours. Where settle plates are exposed for less than 4
hours the limits in the table should still be used, no recalculation is necessary. Settle plates should be
exposed for the duration of critical operations and changed as required after 4 hours.
ERHY7E R E A B A VIR a/ N - NSRS IR TB A T4/ NG - HIYEEARFHRE -~
TRHENETE - (RSRE AR S R R IR EE - W4/ N R ARIR TR K TR -

(b) It should be noted that for grade A the expected result should be 0 cfu recovered; any recovery of 1 cfu or
greater should result in an investigation.

MEEEE » BHRASRIE » THHAASSTE 550 cfu 5 (Bl cfusl B S [E UL B TEZ 0 -

Note: For qualification of personnel, the limits given for contact plates and glove prints in table 6 should be

applied.

AR HNABRES > FESRAR6T RS E AT ERBINRE - 2
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Clean Room and Clean Air Device Qualification

5.28 Clean room qualification (including classification) should be
clearly differentiated from operational process environmental
monitoring.

R pEe (B ) BB R e IR SR MR 2E & o7 -

23
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/3 \/?E&/%Q/?ZE ﬁ&%ﬁ"]?ﬂﬂﬂ
Clean Room and Clean Air Device Qualification

5.29 Clean rooms should be requalified periodically and after
changes to equipment, facility or processes based on the
principles of QRM. For grade A and B zones, the maximum time
interval for requalification is 6 months. For grades C and D, the
maximum time interval for requalification is 12 months.

FEENRF = E SRR IR QRM I R Bty ~ B sz iz -
HETTFTERAG  BTHOARALIBARIE - FREREAY S R Rl /56
{EH - EHCNIDEK - FEimse i RIFHEERE A L12(E H -

24
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BT E NRFE R BN S

Clean Room and Clean Air Device Qualification

5.30 Other characteristics, such as temperature and relative
humidity, depend on the product and nature of the operations
carried out. These parameters should not interfere with the
defined cleanliness standard.

HARHEL > PR E &*ﬁ%ﬁ?‘ﬁ'«)ﬁ > HURGEE an K T2 fFE
WHE - BESEAERZECER RFERE -

25
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PR IR T N, < B3 BRI B M

Viable and non-viable environment & process monitoring

General fi#it

9.1 The site’s environmental and process monitoring program forms part of
the overall contamination control strategy designed to minimise the risk of
microbial and particulate contamination.

TR AN B NG T S B AT AYE HIREg K —ER 5y > BERAIR
& St e AR A MR kLD 5 A e e g

9.2 This program is typically comprised of the following elements:

a) Environmental monitoring — non viable.

b) Environmental monitoring — viable.

c) Aseptic process simulation (aseptically manufactured product only).
ZatEEE AL PR

a) ERBEEGN — IR
b) ERETEHI - AW
c) HEEH BRI (1% (R i RS 2 )

26
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DRI IR < B b B SR B

Viable and non-viable environment & process monitoring

General 14t (Cont.)

9.3 These key elements provide information with regards to the
process and facility capabilities with respect to the maintenance
of sterility assurance. The information from these systems should
be used for routine batch release and for periodic assessment
during process review or investigations.

i SO i B 2R e AR B R > 4 S B ORAERE IRV AR,
R H 18 B R EEE & AR I THER B TR 2R 2 A
s A FH R R E SR o

27
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Cleanroom monitoring program

» BITTHYERMIETSS - RORESE fhan H E A3
o FRYMNETAICUR BEDROE > Al

— ZEFER - FRE)

— REITIFE R

— ZEIREIRE S

— HEHECERTAS

28

A-14




108TPDA04025

Cleanroom monitoring program

o BERIGEOR EE G Y5 A

- BECHMI B R E %ZEEI’T”EU?(T) 5] EERE 0 FREIEHET
FESOPEEETEEH -

- e HHYHUERISHE] UJEZ‘ B HIER RN

— HURRRAAR Al A S

- EFRFEmEE - GhTF LU E R

- HJE ?JSOPjZ”riiEI’J%“&%( /EJﬁxi/Zi%)

- EHRSEAREDR SR EREFE - HER R IRT
g5 R (alert and action limits) L,UEZ?FHI%’%{’E%

- HUFRAR=

- BT

29
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AR VIR F i enL < SR BE S A2 BRI
V) i) 2= I o
Viable and non-viable environment & process monitoring
Table 5: Recommended limits for airborne particle concentration for the monitoring
of non-viable contamination
Recommended maximum limits Recommended maximum limits
Grade for particles = 0.5 pm/m’ for particles = 5 pm/m’
n operation at rest in operation at rest
3520 3520 20 20
352 000 3520 2900 29
3520 000 352 000 29 000 2 900
Set a limit based | 3 520 000 Set a limit based | 29 000
D on the risk on the sk
assessment assessment
Note 1: The particle limits given in the table for the “at rest” state should be achieved after a short “clean up”
period defined during qualification in an unmanned state after the completion of operations (see 5.26e).
1 R TRHEE ) Z R R FEAE (ST R i AR PR TR B E VA "B ) MR (R
5.26€) °
Note 2: With regards to the monitoring of 5.0 um, the limit of 20 is selected due to the limitations of monitoring
equipment. It should be noted that alert limits should also be set based on historical and qualification data, such
that frequent sustained recoveries below the action limit should also trigger an investigation.
FE2 ¢ BAFYS.OumAYEEHE - P EDHIEEHAVIRIR » 320E T200fRE - Bz LR R - BIEMREBRE Lg%
BREEAIRE - DMEERPNMTEIR BV RS S ETED [ - %
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DA IR T i, 2 BR R B S R B A

Viable and non-viable environment & process monitoring

Table 6: Recommended maximum limits for microbial contamination

Air sample Settle plates Contact plates Glove print
cfu/m3 (diam. 90 mm) (diam. 55mm), | 5 fingers on

cfu/4 hours @ cfu/ plate both hands
cfu/ glove

B 10 5 5 5
C 100 50 25 =
D 200 100 50 =

(a) Individual settle plates may be exposed for less than 4 hours. Where settle plates are exposed for less than 4
hours the limits in the table should still be used, no recalculation is necessary. Settle plates should be
exposed for the duration of critical operations and changed as required after 4 hours.

(& RS F R A TR S VIR 4/ NS - (RS ER R B4/ NG > R EE R HIRE -
FEEHEE o R FIIRERAE TR LR - WATA NF RS TR TR -

(b) It should be noted that for grade A the expected result should be 0 cfu recovered; any recovery of 1 cfu or

greater should result in an investigation.

FEEEE > BIALIE - TEHASSSEIE B0 cfu (L1 cfusl F E iy e U T e i & -

Alert and Action Limits

1TEI R (action limits)
— AR DUEFREE BAR
— BEEHI—ESHSR > ERRER R

o BRNVEE99 H 4T E

o EXEH B (alert limits)

— AR DLEREAY80-70%1E A SR
— BEOH—FSHER > BEREERHME

o BRHYEEISH ML
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HUBRARZR USP<1116>75%

Frequency of
Sampling Areal/Location Sampling

Clean Room/RABS
Critical zone (ISO 5 or better)

Active air sampling Each operational shift
Surface monitoring At the end of the operation
Aseptic area adjacent critical zone
All sampling |Each operating shift
Other nonadjacent aseptic areas
All sampling |Once per day

Isolators
Critical zone (ISO 5 or better)
Active air sampling Once per day
Surface monitoring At the end of the campaign
Nonaseptic areas surrounding the isolator
All sampling Once per month

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

donned.
(e} ==3
iﬁiﬁﬂy)ﬁi(
o IREEHUERTTL o (ERE MO E AN - WIHE
AT AT R/ DAV IR - MRS e
« AEREIAEAIEIT - SRR > BTN
EHRREREE | B YIRSEA -
— Isolator, grade D background??
)"
: v =~
@

A-17




108TPDA04025

4

T A Rl

« B VHREASOPIED - Ay S AIAIREL - PR

Al o

© WREEEAEWTRR o 2R BOE R an Y RRE

AEE - AVEVERE LN R - 52 R A
IERERY RO ~ BACHEE ~ BORTORAE » BiRE
FERZ YL RVRRI AR R » PR i B 7 2T DA Al
doE HAERE ~ EriAE) -

Hia=Eemig o O FEER

— WA I 3 -

— B IFUWHFHIANGE » AR FRIRTEK -

— BRI BRI AL - (B HUE 53 > DURHUBR(F)
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4

T B S0 A |

o FRAfRENEBEEESIIRET » WAEEE
SN e PR - 52 Bay NIV

Pab-V

FrRlEE » JHEE FEY70% alcohol B :EIPA » R
R 29 B1ERN -

(S
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PR o 2 B BB E
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Uk b H Y 72 12

Worst case
— Near to the air return

— Near to the access of room (clean corridor? pressure
difference?)

Impact for product quality

— Near to the position of products exposure
— Near to the working area

— Process intervention

working height
Based on Risk

38
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Qe T EN S EER

Sampling points (related to the location and function)
Number of samples

Frequency of sampling

Sampling method (for quantitative or qualitative
determinations)

Sample size

Auxiliary liquids (dilutions, rinsing agents, neutralizers,
etc.)

Factors with possible impact on incubation results
Operating conditions/at rest

39
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RSN

Type of sample

Test method, Sampling method, sampling aids
Sampling point

Status (in operation/at rest)

Number of persons in the room at the time of sampling (in
clean rooms)

Time of sampling, Duration of sampling
Test date

Incubation conditions

Deviations, special features

Result

Compiler of the report
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RS R

=
o Exceeded action-based investigation approach

Investigation x
\ - | | “ Acceptance
........ dulounnnalasnnnnnnnnnnnnnunnnnnnnshassnnnnnnnnnnnnnnnnnunnnnnfdunnnnnhanalonnnnnnnnnnnnnnns Criteria
D
>
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SRy Y ST

Trend-based investigation approach

Investigation

Acceptance
Criteria

T B
*
o+
[
. .
’ -
*, o
.y B
. o
nnu,
. .
o s
o .
o )
JCTLLTN ., 5
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o . P
- .
s "
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R R

o [EIEEE/E Incidents

AT A TR IS B -

o EXFEIEN Alert Trends

FEERAL S > AR EAEAYEES -

o (%M B4 ELiEEES Percent Positive Trends ﬁ%ﬂE&éﬁi)

[ A PSS AR A AR B i (77 ER) - #E
Rye BB S -

* H ey Microflora Trends (L ELf 2R 17 a5 FLE)

FRETIN G 7 - Al Ae e L ERY S AR B -
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Elements of a Real-Time Trending Program
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A
Incident
Incident
‘/Alert Trend limit
-
6 L Trending
. ...:’.‘.‘, ......................................................................... Alert
""""" % Positive Trend limit
% Positive Trend e
llidy |H >
Time
45
108TPDA04025
SR SR B R
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Out of Specification, OOS

e 2006, FDA Guidance, Investigating Out-of-
Specification (O0OS) Test Results for
Pharmaceutical Production.

- s HBEAMNMEE I ER=E - 1A
FIR AT 1T -

o Fi#gre-testZE - HETE " HIE]AE | (testing
into compliance) °
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Microbiological Data Deviations
(MDD)

* TEUSP <1117> pE I Be i R Bl e B A V) S5 (i
7= (MDD) Y PR T -
— YR T B2 A5 AR -
- ot e ET - AHRE 5w -
— AP R A A e E
— WEYI T > AE ERAIRE R M -
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Microbiological Data Deviations

(MDD)
“\ e /H

MDD FiRa A 1. BERREERIE 1. EFTRN * RHEHYEH]
Vg BHIEER) « BBl

v Rdn 2. AT ERVEER 2. SREMERIRA © ST

v PR 3. EdSE 3. fRIXSOPENTTEE ML * SR mm[m]EHAPR
v A B

Vg 4 FHEENERRE 4. REFTERCER AT

v NB/HlI&R b S A A RR
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4 i L ST SRR HIFE L -

s EEEREEFARER o A T EE T

o EYIHRERR AR ] DIE B HIEN s AR o (R AR —L
HARINTAEY T A Kh - ZREEEABS L -

« M ﬁAEJXfE%Eﬁ/%%? “"J(cleansmg agent) ¥ 5 57
(E%Ismfectants AN FR MR  EPIERZ i d L] e

/5%

- SHEIRERECNIGE R - ARRERAERSHBEER A2
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MDD&ESRAVHEAE » /D BEELINERE -
-  FREREPTETIR L - HEHEC R
—  Er¥E o ETE NS o RN
— R AR S
—  FBEEE/ O tERE U
- %Fﬁ%xﬁ’i’/xﬁﬁ/ﬁl(decontamination)ﬁﬁéﬁj{#

= Fé':ﬂ FRBHEYY LB E 2
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& i (Corrective action)B]§EEL& N 71IH

E

N

R B o
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ST S PRIF TS -

Ffa ks (Repeat Test)
— PSRBT S T AR - (AR A D R A
Ry IR I AE R o

\\\\\\

$

SHE M MmER (Investigational Testing)

— s BB T A AR B i S MDDE R A A éﬁﬁ
b B L HEE B = T ERTiZ A - it
EREDE

T&z&; %%ﬁﬁ SSRGS > (2 0] DL KEZIMDD:
EEHTimEn (Retest)

— Bl Tt Y BT s S e TR RS -
2] AR RS R AV HE
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EE ¥rimE@Retesting

USP <61>, no retest allowed.

USP <62>, growth of colonies indicates the
possible presence .... This is confirmed by
identification tests.

— <1113> Microbial Characterization, Identification,
and Strain Typing
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BT HgRetesting

¢ USP <71, FUTTE [IATE— RIS R £
FeRTRFEE R A BE M S 5 HEM B TR Al
— BRI FERER » HOE B SRR R -
— I e e ieie fr - RBIEE IHERVEE R - ]
R R SN
« JHEERYERE ~ BUA
o« R ARMEHIE D
- fESE RSB EN T A&
- IR IR SR E
— [P IRAH E A 5 MRS R (R )
— TESE R T B - BITE T Y T -
8 S aE N oK B i R s B i B E A o
Y ERIRE
* IEERHEAYETL
* Break aleg!!!!
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HE B M7= (checking list)

{14

MDDE &

* Step 1: Ehy= A (5 HBIEF(EMDD4E )
* Step 2: 2HEIMFEE (MDDES R FHE)

* Step 3: FAE LT

* Step 4: BRIEHRWMIEHLRIZEEE > SOP)
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HE B M= (checking list)

{13

MDD 52

 Step 1: EinE A

o /iR E AR
— BFRT - HEH - #hEL.
- EAREEA - A #E9R - ReR - HUEEE..
- HERBIEE - HE - SR
— EmENERE T ENQA((KSOPHTET) » EaEiEkl?

3 e e N R
— J7E  HEIEE - HHETABSOP ~ HERGIREE...
— MHEIAGFISKECE: - BHUEANE ~ T A& ~ EEERAE..
— HFFEIEE © HUEE ~ AR~ 455 HRE - BE ...
— (THERR/EEREMSE - REUH ~ MRS E R
— [EHEAENA - BROEHE ~ MHEIRIESRE....
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MDD E & SHEE fmZ=(checking list)

* Step 1: Eia= A& (48)

. EEERSAE
- WER L~ B~ FAETEE
— febpihRalerEE > i bis
— EHEIE - B E G IEME
- ABEFl&kscerEsy
— fwEpEs B~ 5 - RPERRYEE ERY
— [ai S IRaH4E SRR
— O HERE R E /e i RS - B s
— A HEME R/ T o A Bkt S A ST 52

D

5P
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MDD E & & E fF=(checking list)

* Step 1: = (45)
« Il E R EEASE
o FAR
- FlEn A EEE S
» FRAERBAIRE > HEBREERR - R TR o HERAS R
» FEHEREFAEZE (closed) - Bz T E %4
— AR EIE M/ (R AR R E W = $H 55
» B s B YRR (investigational testing) > FHZRHERE
RATRA
» %%E%Ju%ﬂ%%%&% » ALHHQATL B T1% e & P R B -
(£1Step 2)
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HE B M7= (checking list)

 Step 2: &HMFHE

— E e (retest) V5T
« R FGRT ~ BRSSO ENTHUEE » FHZRHIE
© TR EE > EOHELAE R L3I AT ER
o R AR
« THHEARYESE SR H]E
- HEEZE T EVHQA A

— E e (retest) Y45 RS
o GEERIEI
o ffHE R e S

SRWN
° él:l i

- HhpE T EUI0AZ M

{14

MDDE &
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MDD & & & & fmF= (checking list)

* Step 2: EHHHE ()
— EEA IR E RS
+ AR 20
- FERAI R
SR ~
+ HRA R R
- T - TP HE(CAPA)
+ EFEEE - QABTL
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MDD E & SHEE fmZ=(checking list)

* Step 3: HELRIE T
— SRR ~ G
ﬂ%% A s i EEEE - B LA E A usE
o

— EEmBR BIAR
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HE B M= (checking list)

{13

MDD 52

* Step 4: (2E B XM IEHE
— BRI EHGETE=
o FReERVEL M
e
AT
— TEEEE (o] EHAPR
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Decision Tree

Microbiological

Laboratory Analysis g TCCEn ?
! Continued from the
hase | flowchs
Microbiological Data Deviation |
(MDD) Result Phase || investigation
'
Phase la investigation Raise deviation/ No N Conduct laboratory failure
failure investigation } investigation
v
- Follow approved protocol
Is there a clear obvious Manufacturing execute investigation «
error found? Vs investigation (Hypothesis Testing)
No Document and correct
b invalid result 1s there an assignable Is OOS resulls -
Initiate Phase |b - cause (Roct cause obtained? ¥
laboratory investigation identified)?
(Investigation by analyst and supervisor) v .
No further investigation
Y required Yes Is there an
v v assignable
Confirm 008 cause?
s there an assignable Test data Generate Homndiuliai No further retest Yes
cause (Root cause Yes» invalidated > CAPA |
identified)? Repeat analysis v v
Generale i o
. Invalidate original results
CAPA Report retest rresults Sepotaliesis
No t
v v ¥ b 4
Contact Production/Contract
8 Record results Impact assessment/
Giver/QP/MAH* disposition batch
. v v
Phase || investigation Close investigation Phase |l investigation

v

Comprehensive investigation on

*MAH: Marketing Authorization Holder
impact assessment
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Revising PIC/S Annex 1: 4 Personnel

4.1 The manufacturer should ensure that there are sufficient
appropriate personnel, suitably qualified and experienced in
the manufacture and testing of sterile medicines and any of the
specific manufacturing technologies used in the site’s
manufacturing operations, to ensure compliance with Good
Manufacturing Practice applicable to the manufacture of sterile
medicinal products.

IR RIS AR - TE SRS ER TS
RSB 6 o 5 I (S RS R T - U
ORI SEAILRER » DUREIR T £ L SR S S U GMP A
it
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Revising PIC/S Annex 1: 4 Personnel

4.2 Only the minimum number of personnel required should be
present in cleanrooms. The maximum number of operators in critical
areas should be determined based on QRM principles, documented
in the contamination control strategy, and validated during activities
such as initial qualification and aseptic process simulations, so as not
to compromise sterility assurance. This is particularly important
during aseptic processing. Inspections and controls should be
conducted outside the clean areas as far as possible.

TEERHE a0 NBERF =AY o BRiRERI T E A S

HY B R B R AR 5 2 I R B sk Y QRMER R RE - Sl AE

PGSR AR A R G BN A THE > DA IR R R3S

; IR ERMRE SR ER - i BEHE R R F @b
{7
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Revising PIC/S Annex 1: 4 Personnel

4.3 All personnel (including those performing cleaning and
maintenance) employed in such areas should receive regular training,
gualification (including sampling of the operators bioburden, using
methods such as contact plates, at key locations e.g. hands arms and
chest) and assessment in disciplines relevant to the correct
manufacture of sterile products. This training should include
reference to hygiene, cleanroom practices, contamination control,
aseptic techniques, and potential safety implications to the patient of
a loss of product sterility and in the basic elements of microbiology.
e TEN A AB(E et Sm R N EERE 2 NB)ERFES
ﬁ%’%ﬂiﬁﬁ*”i_#@lF‘nuZ%ﬁﬁeﬁﬁg,ﬁHiﬁn}ll T%&z%(@%i HEE
EDTERALE o (5 T Ak (e B I TE
LGS - BRI - Byl
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Revising PIC/S Annex 1: 4 Personnel

4.4 The personnel working in a grade A/B cleanroom should be trained for
aseptic gowning and aseptic practices. Compliance with aseptic gowning
procedures should be assessed and confirmed and this should be
periodically reassessed at least annually and should involve both visual and
microbiological assessment (using additional locations such as arms and
chest). Only trained personnel who have passed the gowning assessment
and have participated in a successful aseptic process simulation (APS) test,
during which they performed their normal duties, should be authorized to
enter any grade A/B area, in which aseptic operations will be conducted, or
are being conducted, whilst unsupervised.

A/BERIE 25 2 TIFRY N B REREZ S B AN BB AR - FERFAS AT
bR o Ao i AR W/ DR E B aS - HAARS H A

PEPRAS (BRI NI AL E - B RIFHED) » A &08 FAREFS I 20
BB DA T ARAE (SR A S I B B APS) Y SR SR A B AR

FETEABTET » #E ALMIA / BARIE T B E (o THEE A -
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Revising PIC/S Annex 1: 4 Personnel

4.4 (Cont.)The microbial monitoring of personnel in the grade
A/B area should be performed to assess their aseptic behaviour.
This monitoring should take place immediately after
completion of a critical intervention and upon each exit from
the cleanroom. It should be noted that there should also be an
ongoing continuous monitoring program for personnel
including some consideration of periodic monitoring under the
supervision of the quality unit.

(487) FEXSA / BERIEAY N BAET TR > DASHL HAR =TT
iy o B MIFELE SERRRSE /™ ABIEIR LU IR TR F =&AL
RIERTT - EfEEAE @ BEA —ETEER A\ SFFEEHET
# o AR A E AT RE T AYE RIS -
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Revising PIC/S Annex 1: 4 Personnel

4.5 There should be systems in place for disqualification of
personnel from entry into cleanrooms, based on aspects
including ongoing assessment and/or the identification of an
adverse trend from the personnel monitoring program. Once
disqualified, retraining and requalification is required before
permitting the operator to have any further involvement in
aseptic practices. This should include consideration of
participation in a successful Aseptic Process Simulation (APS).

r *E?}‘QT#ZEEJFTEL%D/TZ’“W /EJ”riJEP%%/DJ‘Ju%EI’JK FUE_
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Revising PIC/S Annex 1: 4 Personnel

4.6 Manufacturers should establish written procedures
outlining the process by which outside staff who have
not received such training (e.g. building or maintenance
contractors) need to be brought into grade A/B areas.
Access by these persons should only be given in
exceptional circumstances, evaluated and recorded in
accordance with the PQS.

USRI IE %Jmiﬁjﬂ? WA A 22 52 JEL S A SRy 4/ TS
LAE N S (ISR St (Z2R 6l ) 75 224 AA / BRI
REFR? - RAERIRIEI MRIBEPQSETTRHEFIECEE
% AHERTE SN BHEA -
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Revising PIC/S Annex 1: 4 Personnel

4.7 High standards of personal hygiene and cleanliness are essential.
Personnel involved in the manufacture of sterile preparations should
be instructed to report any specific health conditions or ailments
which may cause the shedding of abnormal numbers or types of
contaminants and therefore preclude clean room access; periodic
health checks for such conditions should be performed. Actions to be
taken with regard to personnel who could be introducing an undue
microbiological hazard should be described in procedures decided by a
designated competent person.

e PRZEHE N\ J 2 SRS R Y - 2 B B P SR A Y A
= JEIEE IR LA AT RE S [REE W B H B 2 5 e Y
AR+ BRZ SR - R IR B A H SR - BT ETRES [
HEZWAEYIEkR AN BRIZATE) > JERfEIRZEE ABRE -
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Revising PIC/S Annex 1: 4 Personnel

4.8 Staff who have been engaged in the processing of human or
animal tissue materials or of cultures of micro-organisms, other
than those used in the current manufacturing process, or any
activities that may have a negative impact to quality, e.g.
microbial contamination, should not enter sterile product areas
unless rigorous, clearly defined and effective entry procedures
have been followed.

CAeE IR H RTEG a2 (5 Y RS sEh )2l et s
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Revising PIC/S Annex 1: 4 Personnel

4.9 Wristwatches, make-up and jewelry and other personal items
such as mobile phones should not be allowed in clean areas.

AFSHAE PRI P T8& ~ bl oo I ERET DL HoAtE A\ -
AT -
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Revising PIC/S Annex 1: 4 Personnel

4.10 Changing and hand washing should follow a written procedure
designed to minimize contamination of clean area clothing or carry-
through of contaminants to the clean areas. Garments should be
visually checked for cleanliness and integrity prior to entry to the
clean room. For sterilized garments, particular attention should be
taken to ensure that garments and eye coverings have been sterilized
and that their packaging is integral before use. Reusable garments
should be replaced based at a set frequency determined by
gualification or if damage is identified.

K%Zﬁﬁﬂi%@ﬁrLﬁTﬁziﬁ&% DU B A
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Revising PIC/S Annex 1: 4 Personnel

4.11 The clothing and its quality should be appropriate for the
process and the grade of the working area. It should be worn in
such a way as to protect the product from contamination.

KE R HE B EE SRR EREAY TR - FELIIRGEE i
RIZE G T =R -
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Revising PIC/S Annex 1: 4 Personnel

4.12 The description of clothing required for each grade is given below:

a) Grade D: Hair, beards and moustaches should be covered. A general
protective suit and appropriately disinfected shoes or overshoes should be
worn. Appropriate measures should be taken to avoid any contamination
coming from outside the clean area.

b) Grade C: Hair, beards and moustaches should be covered. A single or two-
piece trouser suit gathered at the wrists and with high neck and appropriately
disinfected or sterilized shoes or overshoes should be worn. They should
shed virtually no fibres or particulate matter.

BHERE ATV IR AT -
a) D&lE © ABHVEHEE R Bda o /\F5e » [ET & - [ET & —RAVIREESES
éﬁ’éi@%ﬁ?iiﬁ%ﬁ@%?ﬁ%@ ° Ryt ERRERFEIMYITHY - ERRHUE &
A
b) C&ll : ANBHIBHEE ~ 858 & /\T55 > IETHEE - BT E MBS S
FER B e B - RO E NSO E VT B E - HARETE
GRS SR SRR
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Revising PIC/S Annex 1: 4 Personnel

c) Grade A/B: Sterile headgear should totally enclose hair and facial hair;
it should be tucked into the neck of the sterile suit; a sterile face mask
and sterile eye coverings should be worn to cover all facial skin and
prevent the shedding of droplets and particles. Appropriate sterilized,
non-powdered rubber or plastic gloves and sterilized footwear should
be worn. Trouser-legs should be tucked inside the footwear and
garment sleeves into the gloves. The protective clothing should shed
virtually no fibres or particulate matter and retain particles shed by the
body. Garments should be packed and folded in such a way as to allow
operators to change into the garments with contact to the outer
surfaces of the garment reduced to a minimum.

) A/BAUE : IREASHSEIES S (MG AIBHIE B2 | FIAUMIETE |
PTG  EARE EE E DI IERORA R ROk -
RIS - Fob bR iTR R S £ RO AR T ;
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Revising PIC/S Annex 1: 4 Personnel

Note: This is minimum guidance and higher standards of clothing may
be required dependent on the processes performed in the specific
area.

TR EERERENTEE - iR E SHYEEEEEE » BT
AT E I YRR -

4.13 Outdoor clothing should not be brought into changing rooms
leading to grade B and C roomes. It is recommended that facility suits,
including dedicated socks be worn before entry to change rooms for
grade C and B. Where clothing is reused this should be considered as
part of the qualification.

W8 MR Bl AN S A HBAE BER R CAJ s 2 BEAR = - SRS AR HE A CAJAT]
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Revising PIC/S Annex 1: 4 Personnel

4.14 For every worker in a grade A/B area, clean sterilized
protective garments (including eye coverings and masks) of an
appropriate size should be provided at each work session. Gloves
should be regularly disinfected during operations. Garments and
gloves should be changed at least for every working session.

JESRAEABRE Z TIE AR » (£ — LR EGefiEE
KRUINHRSHE I (B AEHR BRI BB Py e - (EZEIME] - e
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Revising PIC/S Annex 1: 4 Personnel

4.15 Clean area clothing should be cleaned, handled and worn in
such a way that it does not gather additional contaminants which
can later be shed. These operations should follow written
procedures. Separate laundry facilities for such clothing are
desirable. Inappropriate treatment of clothing will damage fibres
and may increase the risk of shedding of particles. After washing
and before sterilization, garments should be checked for integrity.
R FE NI AR E DA SR IR AR 1R 2K MR < BHAN 5 240
TFUFE -~ IR - SRR R R AR o ¥R
WAR - Bt HEBA ARG M - Rk A EERRE S E5
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Revising PIC/S Annex 1: 4 Personnel

4.16 Activities in clean areas, especially when aseptic operations are in
progress, should be kept to a minimum and movement of personnel should
be controlled and methodical to avoid excessive shedding of particles and
organisms due to over-vigorous activity. Operators performing aseptic
operations should adhere to strict aseptic technique at all times. To prevent
changes in air currents that introduce lower quality air, movement adjacent
to the critical area should be restricted and the obstruction of the path of
the unidirectional airflow must be avoided. The ambient temperature and
humidity should be set to prevent shedding due to operators becoming too
cold (leading to excessive movement) or too hot. (PROCESSING)

BIEE . LUREESERTEON BRSO A
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— PIC/S GMP
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A BT SRETE]

Level 3: fEEIULAZ A B34
Level 2: 47 A i34

Level 1: ELHE & T3l 4%

* NC: Non-Controlled area
CNC: Controlled, but Non-Classified area
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AN EHYF|SRETE]
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o e SR (Supporting clean areas)
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o EF [ I (Critical area)
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TS A B VAR IIR

Hi R 15 1l (aseptic technique)
SN T Bl (cleanroom behavior)
FREGUE Y52 (microbiology)

([ A4 R (hygiene)

AR Pl SR LS (gowning)

FHFE R AR R Y EE s PSR B L BB
(patient safety hazards posed by a nonsterile drug
product)

0 B AR R M FHY P A 7 E HYSOP (the
specific written procedures covering aseptic
manufacturing area operations)

SN
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— Water fills
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Gowning for Grade B

* HUB(LE
Qualification Routine Monitoring
forehead forehead

[back |-~ __ ._./-

H X E=EGowning Qualification

108TPDA04025
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A X E=5Gowning Qualification

\ml

« BRI
— Annual requalification
— Long term absence
— Adverse trend
— Out of limits in gowning results
— And based on investigation

93
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e R E IR A

- \EFAE/MEEFHMEANEFE > &
A BESEE Y4 E (purity) DL 224 (safety
FIAEEE L) 7oK e w2 2L o
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Ei?ﬁ*ﬁ VST

* AEANEEFIEEEGE KEEG - 18

Tﬁﬁi_ﬂzfaiﬁlﬁ’]}?* FZIE ~ i ~ 4H4K

//{Q

— &5

— RS HBREROTRE ~ BERX ~ ZHE...)

* NEEEHRE R~ Bhe DRSS

YET&T%\ =5 FERUEY 525 BB B -
SEELEE [ A SR G -

— A (R B £
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i Bl 11

* First Air (First Work Location)
“The work location first in the path of the HEPA
filtered air”

LN AN

— [NASA Standards for Clean Rooms and Work Stations for the
Microbially Controlled Environment, NHB 5340.2, Aug. 1967]
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LN

HEESES a0

e Contact sterile materials only with sterile
instruments

* (EAE(E AR RS %ﬁ%ﬁi)ﬁ%ﬂ
B T
- FEN I
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£s —fofs —
b 1710
* Move slowly and deliberately

* Skie HEFEHAIZE)

— BL 7 (turbulence)

LN AN
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* Keep the entire body out of the path of

unidirectional airflow

=

Air flow Direction

R S A A B 7S B (R SR AT ES (R Z AN

Air flow Direction

108TPDA04025

Sterile
Material

HEPA Filter

Sterile
\EWE]

=

HEPA Filter

* Approach a necessary manipulation in a
manner that does not compromise sterility of

the product

101
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VAR ?ilmi].

© UANEIREE 2 SRR AT

ERE

— STl

T WAL

Sterile
Material
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i bR T
* Maintain Proper Gown Control

© ERTEE R LIEREEER]
— & E ARk
— HEN TIERE

AN(HAN
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= ] DU T R

« HEWIEN NS » AR DUE A=
e
— N EEnzE(gowning qualification, water fills, media
fills...)
— FERARIL - B A% AEHYSOPAR Hi
E 73/%?}5%1‘? (FEtZ BFE/E T 2H)
/BB APR(TRREENE/EHEREI A &)

NG

. \i? TL”’%%”E?ZVE%M EEI’JCF%:;: i_/\/%vﬁ*é °
— {SSOPFE Pl - HP At i ik Y e
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R 2 A] DUSIHITT &

* ERFET > HEMARFESANIE
— & L H mxi?ﬁﬁﬁ AR E SRR ~ EERRRFM
e

y 4\4\557??%&_% Y~ (g ~ BETE L IREEHYR
e DU N S A ?E/,m ! ”/1E_E7§;<
BEHJAKY -

— “Outdoor clothing should not be brought into

changing rooms leading to grade B and C rooms” —
PIC/S

— “No outdoor clothing brought into clean areas, should
be clad in factory clothing” —WHO
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B E ] U T R

BT DB NS (TR -
B8 - TR A A s 7 -

%\%Hﬁfé AR BRI AN Y ~ UG AE )
S

— R R
— HRS ¢ HHR > RIS - O
- O T - - $TIEE
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o« WNMEPRIHE B REIBGRIEIF EAIMT - EhEy
BRI EAMY
— B
~ SR

— a]f3{k(visualization) @ EBEE
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= A DI T By
C AERFE > W R F IR AR

S -
— MFEEREK (MR ERINE)
— HERAE ~ B (R AT 2T E)

+ TEREEH S PR (A
— NIt~ Vit ~ &R

— R FEIEE (airlock)
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2 0] USRI T R

o YERF RIS
— IEHEAYR R » B [A]5R070.36 — 0.54 m/s
— Fras e RIA
o HEEE] R~ BRZEER A

* “First air”
— $EZ7 (turbulent)

o A[DIHTAETIZI ~ FTIEE ~ st

— QIR AT LB HTES » 55 A Ae R IR R &R ECE
K= > HEEEE)E
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I EEI R IEHAT R

« BT AKREEEENG - DFFEEFER
FoKE o EEISRIEEAZUFE -
- RFENTE  ARAER

c BFENEHEIE > DT RRE
MHEARY - AIRERZ BRI F MY mEEA
—{blin ~ BK ~ E#ffi > {2 Tk
— B ~ Mk~ CIEHE ~ 4 U~ BOR
— AR ~ BEARAR...
— $u5E ~ HENILEE..
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R BRI R

SEEE IR AL TIE TE /5% > B
i‘%ﬁégﬁﬂézﬁf wEEFE

« IEEFEF o @ E SR DU IR E BT

NEVARY) » #REEHIZKR -

o [Er R R/ UEEEEZEE Y -

o EAERBEEFENAEEH T - {F
%m%ﬁLLmLL

— 2 A R (EARAE ~ YU E)
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R E R R IR T

AR i 22 -
B R PH FE fEHEPA filter £1] 2 fn R EIRIAVSRIT ©

E/ﬁ\/ﬂ*iqj }—SZT\ El'ifﬁ—l—\‘ ©
R E AT 0 5 A BE PRFF LR o
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[1] PDA Technical Report No. 13, Fundamentals of an Environmental
Monitoring Program, 2014.
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(Manufacture of Sterile Medicinal Products).

[3] USP, general chapter <1116> Microbiological control and monitoring of
aseptic processing environments.

[4] FDA, Sterile Drug Products Produced By Aseptic Processing — Current Good
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[6] WHO Technical Report Series, No. 961, 2011. Annex 5. Supplementary
guidelines on good manufacturing practices for heating, ventilation and
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Contact Me

o FRZE(E Ken Lin
Ken@persimmon.engineering
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Questions?
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* WHA&K(RE TM)

o MERZEAE
-GDP# & A B
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« Site master file
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* Follow material flow
s BILBKE:
- PR EHBE M - ARAEER
BB AT A RAR E.(ﬁi?f]% B )
‘K 5 & /?ﬁ(/%/?fiﬁ') Ji'?('ﬁ" ’Lu R
ZERAZRE)
-ANBEEEHI(FIZ - BRS - LRE)-EFEEAR
ARG LM AB LR

,ﬁ% /_‘g, }E 108TPDA04025

i -2 E:3:2
FEREHBAEATFTREE - LR
X E (MBS HehIE  HeHE)
WIS OERER(HBEERE) FEREGETFE)
ERBEYRIELG (5B XS )
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- RO AR
-G M KEARL
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-BGRG(ERETFAK  FRAEXK)
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 BREERE RS
-FA 446 4% F AT JE 2 Ak % E B 46 (Temperature mapping)
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BBIPE 0 R A%

AR AR R
Change | Current State | Proposed Justification | Implementatio | Assessment
# change n activities to Product/
Process
7777 No delay time | Set 30 Proposed Revise SOP to | Required air
setin seconds of change will |include the pressure can
personnel delay time in | allow air delay time in be maintained,
airlock. personnel pressure personnel will improve
airlock return back | airlock. the
to required cleanliness of
range. production
area.
Review and approval
QA Approve to revised document. | Production Agree
QC No impact to QC operations. Supply chain | NA
RA No impact to regulatory Engineering Set the required delayed time
registration. after change approval.
Effective date July 2019 B
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1% % he 32

s WMIMATHRERNFWITE S ERESBE  URMBHASL -
A BM(BAEBY LV BERE SR EUR/E

mmkgm%% BAREWT - RERIE)
ZEMNRARAAE - BETAHRIE

B ETE S ZANBLILREM S FABEE - XHEZE
SMHAT R EZEA B A RBRYERFAE)EE

—

Root cause identified
and confirmed data

impact assessmen
(deviation category)
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. éJr%anon-conformance BRARRRE A AR E/ A -

© AR AIREF RREEEBIERAM KA
CAPA- Date issued: CAPA Owner: Associated events:
Due date: Department:
Description of issues:
Action Plan and Timeline(target/actual):
Approval/signature:
Effectiveness Check: | Measurement:
Acceptance Criteria:
EC found not effective:
Closure approval:
15
gﬁ }:E» }E 108TPDA04025
 BREFNEETTIE Receipt AE/COM
-Class I: ,%’“/ﬁ'::\ﬁk LAEAGEE KRBT g

-Class II: 7 4x 3% g, % 034 B Fo] A28 >
A regERRELE
ClassIll: &+ g £ A RERE

{eid RIERMAE

-ClassIV: (B R &) TrRe B EH - %

2R B3 AR TR
c BFBREHERAE
- 2R FRAR 5~ %8 ™) R J3)
AEERRTEZREPBE
-3 %o X B M B
-H R B E MR
- EEHELE

&

Log-in COM/ assign no.

A

Initial risk evaluation/

COM cat.

T

~

Investigation/
notification

U

Sample test

[ Review and approve INV
Forward to PV/ COM

16
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o EIE LS
- BV I — RA M 0 T DA ER B Sh B AR nﬁé
AP IR AR A 0 UAIEBF T LB RIE 0 R E
45N ELE) o
ARG F(LSELEREE)
» Health Hazard Evaluation, HHE:
Level L € X &5 » 43R E B/t > W AB R A
PRE TS ’fb%/fﬂ: - B IRRE
-Level 2:48 o R 32 > AR T 443% ~ 15 B H IR - AR R
AR~ BEHAR
-Level 3: H b & EF > &L Kot ~ BHEAEE ~ TH
s PEEMRRLERAL
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o EIRIMEERAF (R RE
AR RN FESRMFHMEIRT C BT  RBMEEN..
EFREILY  BOASLERMGEREIE ANE i%
RHHERZHE AN TEIENY
-RIHE B F I R M BRESR O SRR
V¥ BB R TR > AR T
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- BRI AREMEE

-ERITRENE
-EERAOBIEE B 2ZE
- LA K

ABREMBIEGHE LN, BEERLEBERMBLZEEMURE
ME o BITHREUE
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© TR REHER
» USP <1079> Good Storage and Distribution Practices for Drug
Products

* USP <1079.1> Storage and Transportation of Investigational
Drug Products

« WHO Good storage and distribution practices (draft)
« WHO Good distribution practices for pharmaceutical products

« PIC/S Guide to Good Distribution Practice (GDP) for Medicinal
Products

21
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s HRADEHIEE>H B T R EIE
(GMP/GDP)> # 2,GDP £ &

SEA
- SRRAL R
-SOP & 151
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Globalization
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y Aavonced Immunology .
ADIMMUNE CORPORATION

3

for your Health.

Drug Substance & 1% % 3& &

n E Bk & 6L 8 AR 3 & Drug Substance 47 R B AT
- RRER > AEAME FAERSREBRR
~E My R4 RBERRIK
"UNREREALHEMOCESH KRB BRRE)
-KEEEB/EAMEEE ~ TEORE
BB EES AR ESRE EREREE
- EANBEALETITHT IR

y/ Advanced Immunology for your Health.
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" B A2 & 338 g SOP

-$HB B BURR B b 04 He R R 4 B 4 W R 2 75 3 SOP
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HE A /R
EMBEATHRAEREY B4R /5
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Aavanced Immunoiogy for your Health.
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Drug Substance # it 108TPDAO4025
* DS A% &3 4%
-BBIEREREE  BERENLSR/RE 0 R
b uk TSI SR 6 B R
SUERIB YRR A B T EF R ~ DSEAS B/ R B B R
FERG [ RERERTE A
ADSIE A E &l A28 B AR B
-7E R DSAE &K B AR A
-FERDSELE TE - F R AR
JE o &%
-3k BRGE y BA P08 B 22 4% % (DataLogger, DL) & & % £ 48
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Chemical indicators (Cl), chemical time-temperature integrators (CTTI)

Cl: TempTime LIMITmarker™ device - threshold

Cl: Temptime FREEZEmarker®
indicator for hiah temperature

FREEZEmarker®

108TPDA04025

3M Freeze Watch’

3M Freeze Watch

GS00FW (4
Ot staned pace

A L o 300041000
i s e )
ON & 201807 AA

Cl: Cold chain monitor card (progressive and
threshold types in one card)

m Vaccine Cold Chain Monitor

Datein | _index ocaton Dateout | ndex

| BT - £ TEST VACCINE
‘Maasion & Yellow Fevar 3 BEFORE USE

DPT£8CG

7407 & Hepatitia 8

SUPPLIER E:fxzr
FOURNISSEUR Ve Y
ADIMMUNE CORPORATION
108TPDA04025
N7 2> 2 5
Electronic temperature indicators (ETI)
Sensitech FreezeAlert™ Berlinger Q-tag® Quad LogTag TICT-iS0°Tag®
Q-tag® Quad
o 5
X =am ce
TempTale.Ultra
Electronic data logging monitors (EDLM)
Libero data logger LogTag® TRIX-8 Temperature Recorder
LogTag i
e
-
/ > 8
Aavanced iImmunoiogy for your Health.
ADIMMUNE CORPORATION




EP F Eﬁ / Eﬁg’: %\‘L }é v é/] ?;2 3%3@ fi 108TPDA04025

" ELHEBRE - TR ARENSNRBEGER

" EATAAERGERERDS  PRAS > BEABAZEA KL E &

* Time Out of Refrigeration (TOR):

SEIT LA AR RE S 0 4B fm B GRS RDS PRI A S R&KE
SR ERBRGFH (AR A EDHERED S ML)

ARG AR 0 ST R KT B EASNRZ AR 0 R E R R
A& & BRI T

-5 E—fEADS ~ v E SR ERER AR/ RENEIN 0 FEKZADS ~ § [
A P RAR Y 4ATORER R 5 #3A —tystudy X834 F —EDS ~ # il & &
T AR/ RE G EIRE

Here comes your footer = Page 9 7 A % Adwrond tvenmiciogy oryou Hedih o
_7 ADIMMUNE CORPORATION
SE AL 108TPDA04025
1&3 B
(R A

» Design qualification(#% 3% 2% # % #%& B User Requirements % 31)

» [nstallation qualification (5% 37 2% fi§ &SR F R BB R 3% 3T 42 )

= Operation qualification (7% 38 3% # T 1K 2% 3 B9 RASE -2 8)
SR S SV

» Performance qualification (% 3% 2% f5 ¥ i£ 2| 8 & 2 fE- % 2%)

: Aavanced Immunology for your Health. 10
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&3 B 154
&8 & % B 4 (Temperature mapping)

"R THRERESTHAE - BHE KR/ R REEFH:

-EHMAMENEE(RRAE - &4 F) 0 Cold/freezer roomid
AERE —_EAEE > ¥mWarehoused| & -

— B R~ R E - B/ 3B T )i B 1 TOE AR B AR
RCBOERKRE G- 2R EERE

- FEFRARAGH TG HERE D s RO - ARFYE

AT ARG B E LT ~ £34 TR E S SEHE
T RER S 0 SRR/ IR/ SR/ IR B & BRI fo B R
)

Sl Aavanced immunology for your Health, 1
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&5 & B R 4 (Temperature mapping)

. k#%/m};{ naé% a3 na %&zﬁ &#*&%(k/?ﬂéNIST*T—%- 3$3¥'a
ERHRESIEAO0SCH » REBFE> LR/ PR/<FR  EMH
ERIEFHE) S TRELRALE - H—Ts BB - W E3EAF
F it

"R EMAE KT AT 0 E AR R AT

SRR ERBERA AR T NEE S BFE 5 (45-10m)%
ML AEEURERR  BEDE - WS TIRER mﬁ%
FE o RIS EIOMUT > Eim ~ 1.2m ~ 3m ; ZEXRjE
R HH3.6m 0 kobmE AE M dm LA 1 1.8m, 3.6m&5.4m - % 5|
mEHRBID BRI BSE(LHERE) o

5L U H5-1504 — £ F R ~ S—BLEy BT R (7T 3% E delay
time > FEPRICSRFA S AT A 7L R ] AL &304 )

J
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ADIMMUNE CORPORATION

C-7




108TPDA04025

— DLO6

DLO3 —

DLO2

DLoO1

Additional sensors: l
DL17, 18: Directly in front of evaporator grilles

DL19, 20: Near refrigeration unit condensers e
to monitor heat build-up U / DL12

RTD: Recording Temperature Device S

Advanced immundlogy for your Health. 15
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3739 43 22-24 n 07~09

[]

B281

L

B [ Door |
04-06" Door

19~21

[R28 3{ 25~27 4<— 10~12
B283 R283

31-33 42 1618 40 01~03
3738 13 ”1” 11 0708
Lo @ ™ w m w L @ @ m w o
. % 2 & & @ .7 (% [ & 2 *
CHISCIS N SN e . = o B
g 5.7 5§ 8% D: g § & & § l:l
- (5 ‘Q‘ ES ’/‘i.n o S @ o = =
A \‘\E 1315
o A S - i o
25~27 ! 10732 aa—us/
{ 19~21 j
g 9% E— % % 4 ;a* g
N (N SDE g o e l:l
g &8 &8 & &8 sL_E S s s
gl sl &l &l &l & {5 sl 8RR o 16
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4&7‘_‘\% /E ,f;%t 108TPDA04025
&3 & 38 B R 4 (Temperature mapping)

AR EBAREERET-I0R  RE2EHBELENSB/ R
B RE24-T2 0N L o BRA BRI RG  MEFRE
—EAHEEFH(RLTRAA) -

= Protocol:

) B Bl BXA /BB A% 38 f D 48 2/ B D AT 24 B B2 B

B P = B 2% > ERLAR MG DA R 2/ N> HAT24 N B B R D
B BAAZR A D B 81 B3t 248 T 2/ N D 3 4T24 /N T B A
(72/)~ 85 R R4 B 70 2-8°C > SR /MR T5%)

"W EBERHSZIEE BREBRE - AERAERSE

m zE3worst case fEFRAE ~ R T AR AT IR B R B (B R 304k 5
RETURBEGGER)  ARHFERIRATHE Z 56 ~ THL
$ & ;‘Elj :‘:’;‘Q‘A \ Advanced Immunology for your Health 1
.
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s%

CERYERY. N W\’
|
= \
5 oA
® 20
g
=
I B
15
10
g 88388g88g8gg8gegegg88geg8e8eg¢g28e¢8gz¢s
g 8888888888888 ess888e888 8828
E 8888888888 888888888888 8 8 8
Time
—a— Temperature 1 (recorded)
Temperature 1 (mean)

Temperature 2 (recorded)

Temperature 2 (mean)

p, | Aavanced Immunoiogy for your Health, 18
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Data logger

ID number

Data logger ID number | Mounting ht
serial number = onschema (metres)

Description / Comments

Thermostat Information

Location

108TPDA04025

Comment

DL-001 1 0.3 Near entrance door #1 Locked
DL-002 2 28 Near loading dock #4 Locked
DL-003 3 5.4
DL-004 4 0.3
DL-005 5 2.8
DL-006 6 5.4
DL-007 7 0.3
DL-008 8 2.8
DL-009 9 5.4
DL-010 10 0.3
DL-011 11 2.8
DL-012 12 5.4
DL-013 13 0.3
DL-014 14 2.8
DL-015 15 5.4
DL-016 16 0.3
DL-017 17 2.8
DL-018 18 54
DL-019 19 0.3
DL-020 20 2.8
DL-021 21 5.4
DL-022 22 0.3
DL-023 23 2.8 19
Aavanced Immunoiogy for your Health.
DL-024 24 54 ADIMMUNE CORPORATION
108TPDA04025
Datalogger Min.temp. Maxtemp. Mean Within Inspected Date
ID number recorded recorded temp. range?
(°C) (°Q) (°Q)
Yes | No
DL-001 L] ]
DL-002 ] ]
DL-003 (] O
DL-004 ] ]
DL-005 ] O
DL-006 L] ]
DL-007 ] O
[] ]
DL-XXX O] ]
Mapping period starts at (date/hour):
Mapping period ends at (date/hour):
Checked by: Date:
20
Aavanced iImmunology for your Health.
ADIMMUNE CORPORATION

C-10




&8 B4
G Rk

= Holdover time: g 1= & B 45

= Recovery time: B E#84%4% ° %X HE ?E % X685
"BERFRLRE BAOEATHIBREINRTZR
" R AFOQBF AT

B PR3

» AR AR PR S AT IR 2R RAE

" B E R4k S B ¥10Q/PQE 48 7]

» B PR 2 0 R R KPR

" S Pk A EAMIER C HFDESF - FISHA S E

s EITHAREM P4 S A PR N = B R AL

108TPDA04025

DB T 4 S A R EBERER

HE L RAR B RAE N
#itE

You go to the corner,
because it's always
90 degrees.

How do you keep
warm in a cold room?

9
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,f&.&!%- /E ,f—g% 108TPDA04025
N B IER A
= X#10-15L #/1000L # X
"B F R4 »ﬁa/«i A BIEAERE £ > FAEBRANEFR S (TRER)
" RER R R A R AT R SUR &) £ b 893k F % A 3Q(mapping &4

22
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&z @ %‘E 108TPDA04025
ERAER
" TARSREEG A B (RBEEKR)
" AR E KRR A el R R E LR AE
= E gkt E
YN VENE Uk 6
CEE IR SR AR 45/ B+ & B (SOP)

A it/ AR (R R E /S8 [ 7 EEM)
-B5 45 3 4
-BHER

EH AR (158 & & EAR-EIKE 5 £)

Sl Aavanced immunology for your Health, 3
_7 ADIMMUNE CORPORATION
/f& W i%?/.\ 108TPDA04025
AVRA A A

EE Ak

"R E G R AR N R AT E R (18 0k AR AR TR S R4 AE)

RAVBAE XM R — RGBT BT » 3T & AT M AR 2L
REERATRE S BTER » AL A B ST E S ETESY

" BENMBRERTLE LR EF S ERSE BRERNRSEEE
ﬂ:é'utlpy“

"ERER R LT RAF(HRBRARBKEE) RAF(HBRAREKRE) S L&
FERUFEREKME(Z=R)

" SLER A AL BB IE R A AR S GLER AN B A 84 E) Hﬂjﬂﬂ/@ﬂ ;3

uu%ﬁ?ﬁﬁﬂﬂ }iau’ﬁlﬁl\ﬂ/}lu'ﬂi'/f"'f& }ivﬁiﬁ— {%E&@/ﬁ‘ éﬂﬂﬁi
iRy

: Aavanced Immunology for your Health. 24
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Inside packages against
wall, center-top and bottom,
left and right

0 /]
" h

. 28N \
4
7
/ Inside packages against

Q¢  door at top and bottom,
left and right

Bracketed numbers are thermocouple
locations in centre-centre of each pallet

Source: Cambridge Refrigeration Technologies

ADIMMUNE CORPORATION
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E PR

= Temperature-control failure test:

16 B ERE B ATAR > R BREERCHSHETERIE > £-FHBEGT
B FE B RE) — R RR > B BTRIE R RSB ER L R E MR -
R TR B A RS H U > T RE &) 8 R

#Ho
" R/ R/ E BT BA kR AR BESIEZ R B
T hoik FRAEE -
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'T E:\ /‘EL 3% % 108TPDA04025

&5 AR

" S T ARIE R AR A B AR BAR A AR R

" ZEHEEHIR - HH3IR mAEER3IKR - HE3L

" R P RAR S B AT ~ AR AARAME AR TER A SR AEEE
oo WMEREF o

w3 PRI E B AE A B e RR E SEE R LR R

EEEHELASBEREOEATBEORGERITREO>TLEDEY
WA HIP A DHEE R B i

= 2-8C 1/ 85>15-25C 1/85>>30 C 0.5/58F> 15-25C 185> 5 >30 C
0.5/8%> 15-25°C 1/)\ 8%

"B E S REREY > OQTHERA TR EXBIEFEERE (REXEER
RAOQEH)  PQUAMERAE LEMBFHAT  TEXREANLERE
PATRQ(FE R EZILH LK - RABERZBE) -

" TR EAPER R AREE ~ PRI - KREWATERE RS mkERE &
THeAE A SEMG A L EBITRE  LENEREVCERIIIBETE -

29
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NFET T T
[/ N/

@DL#6H B QLR ShEm s
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BB iR SRR
A B Py 7R P B 2T AR R kA

L1771

I )M J i ) ““A | H: 34em*3boxes
Car driving directions 2 ] =102em
e 6
9
=1
W: 80cm*2boxes
=160 cm
<
<%
L: 60cm*6boxes
=360 cm

Position of Data Logger No.1, 2, 5, 6 are inside the box and near the Top of the truck
Position of Data Logger No.3, 4, 7, 8 are inside the box and at the Bottom of the truck
Position of Data Logger No.9 is inside the box which at the center of the truck.

31
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B
A B R RE
" RIE R ) B EEE S 0 B R B 89 Loading pattern (Gl % A 4 17 4%):
-7TAEAGR BAE = & +7 8% & (6/N 8514 4°)
S37MA4R B AR & (33 )
-3MEAAAE+1218 2 4R BAE & (18537 -2/ BF43 45)
-16ME R 4T S Fa + AR R AE A6 144 (1) 8549 5) ~
32& et BB 4 (LN 8%
" UMK By T A ST sk B 34 422-8C
» TEREREEHIIT BETHRHELR -

» Temperature recovery time: Ff F9 83 fd- B P9 85 Rl (59-48) 2> P A 304k B k4
3 2-8 B CoF Fa]

» Power shut down: B B EREFF ~ % —FRRE SR BRI (I —58) ~ FAA
SR B AR BT

Z Aavanced Immunology for your Health. 32
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References

= USP <1079>: Good Storage & Distribution Practices for Drug Products
= USP <1118>: Monitoring Devices- Times, Temperature and Humidity

= Health Canada (HPFB Inspectorate): Guide 0069: Guidelines for temperature
control of Drug Products during Storage and Transportation

= PDA Technical Report No. 39: Guidance for temperature controlled
medicinal products: Maintaining the quality of temperature-sensitive
medicinal products through the transportation environment.

= WHO Technical Supplement 7: Qualification of temperature-controlled
storage areas

= WHO Technical Supplement 8: Temperature mapping of storage areas
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