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This set of questions and answers is intended to provide preliminary guidance until such time the on-going
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PART | PRODUCTION OF WFI BY NON-DISTILLATION METHODS - REVERSE OSMOSIS COUPLED
WITH OTHER SUITABLE TECHNIQUES
HAREIC L2 WRI ol — o ik LA DR TR s 6

1. The monograph requires that notice is given to the supervisory authority of the manufacturer before
implementation. Who is the supervisory authority?
GRIE - WONER 7 0) WEI ORSRIT,  GRiE : BEosh) 21T O A, BHER WETE 2 /I
WHZTHZEEERLTWND, ZOFMEYREIE., EOMBAETETON? 6

2. What are the main concerns around the use of reverse osmosis to manufacture WFI?
WFI % 85592 72D D2 O I R DI R OBRE E 1T 2 e, 7

3. What are the main elements that should be considered in the design of such a system?
VAT LORFTTCEETANEEBERBERITZEDERZZ D DD ? e, 8

4. What approach should be considered for the qualification of such a system?
WFI 58 S 27 A OWERIETHIIZIE, EORRT 70 —F 2E XD XEDN? i, 17

5. What type of sampling regime should be employed during qualification and during operation?
HRMREHET, B X OREREERIC, EORSRZ ATV T Y 7R EWD &
T 2 ettt et et Rt R et R et E Rt R e Rt e R et A A et e R et e R et R et R e R et et et et et et en et ene s ne s 18

6. What testing should be employed during initial qualification and routine operation sampling?
W DA MR & B FHSER DY 7Y s, EORRZRERBR AT O NEDN? L 20

7. What are the expectations for preventative maintenance on RO systems used for the production of WFI?
WFI ORIEIZEN$ 5 RO v A7 LD FRHIREIZ OV TOHIFHIE DR b D)2 ... 21

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HOTY, COERIZBEL T, ¥ 852d 25515 B TRIIEDNTIT>TREL,



EMA (#&) BB LD EH K ORISR HQ&A (HHRFE L N4 47 44, RO, Page 3 of 39 pages

Part Il Biofilms and control strategies (/A 77 ¢ /L A EAFEREERE) o 23

1. What is a biofilm?  (VSA A7 ¢ JL I E U 0I5 2 ) oo 24

2. What approach should be taken to maintain control over systems which can be affected by biofilms?
VAT AERIZDTE o T A AT 4 VDB E 520N 5 X0 Rl AR 57201
1. EDRRIRT 70 —TF 7% £ DN E DN D s 28

3. What is a control strategy in the context of biofilm and contamination control ?
INAFT 4V I LG YEFIE O BRE AT I HEHERE L 1L, EORRR B DON? 29

4. If a biofilm exists what steps can be taken to eradicate or remove it?
H AT IV APFEL TN DED THIUL, TN ARSI T2 B FRVWZ D 391
EDRRIRAT o T HUD mRZE TN D ettt 32

5. What specific agents can be used as part of a control strategy?
BHEKO—ERE LT, EOXIBRIEFIDEH TEDDN? s 36

6. Are there any additional measures which should be considered in order to increase the probability of
detecting the presence of biofilms?
NAFT 4NV EDOFEOHRIEEREZ B2 B2 6405 K57, BB RIZFET 202
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Introduction (V4 U &/Z)

Following discussions over the last 2-3 years around the revision of the European Pharmacopoeia (Ph.
Eur.) Water for Injections (WFI) monograph (0169), the Water Working Party concluded that there
was evidence to support a revision of the monograph, which proposes to take account of current
manufacturing practices using methods other than distillation for producing water of injectable quality.
KM 55 )7 (European Pharmacopoeia ; Ph. Eur.) > Water for Injections (WFI) 525 (0169) Dtk &Iz DT D it
D 2~ 3LEMDOFEIH D%, Water Working Party (IR KVEETS) 1. ﬁé7%%ﬁﬂﬁﬁ%£@ﬁﬁéﬁl
WSFAET D L ffaaft T 72, & DOBUEIE, Wateroflnjectable oA OEZEET D7D, AEE
VSN DTTEZERT 2 &) | EefioRER#EAEZET S22 L2 AL LT\ D,

The Ph.Eur. monograph (Monograph 169) was revised to include, in addition to distillation, reverse
osmosis (RO) coupled with suitable techniques, for the production of WFI.

Z DOFRINE G HF S (855 169: “Water for Injection (WF1)” ) 1E. WFI OFLEIZEI L C, VI Z T b
T E AL B T2 275 (reverse osmosis ; RO) A5 &) fﬁﬂ”bﬁ/\tﬁ*ﬁbﬂf:o

WFI monograph 169 states: (WFI ®#-25 169 [%, D L 52 ~Tno, )

Production (i)

Water for injections in bulk is obtained from water that complies with the regulations on water

intended for human consumption laid down by the competent authority or from purified water.

It is produced either by :

Water for injections in bulk Gustfik (a2 ) 1, BIEREREAHM A2 Lzt R2NEE T 2/KOHANC
AT HKD, &5V purified water (k) NHIEHNEH, ZIUE, IROWTANDHFIEIZL -

THLEIND -

» distillation in an apparatus of which the parts in contact with the water are of neutral
glass, quartz or a suitable metal and which is fitted with an effective device to prevent
the entrainment of droplets;

R OEGAITIL, £ OLEE (apparatus) 237K & #2555 13, HEAD T T A (neutral glass)
i (quart) 3 D WITEEI 72 @572 0 . > OFIEIRIF: (entrainment of droplets) %[5 <72 D
ANt B oz B THHZ L,

« apurification process that is equivalent to distillation. Reverse osmosis, which may be
single-pass or double-pass, coupled with other appropriate techniques such as electro-
deionisation, ultrafiltration or nanofiltration, is suitable. Notice is given to the
supervisory authority of the manufacturer before implementation.

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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KELFA%ETHLER T 0t 2K DHAITIEL, WH2E (reverse osmosis) 235 )72 {5 TH
D %D RO &I, BBAIINLA A 2 (electro-deionisation; iR7E Wi % EDI) | BEA A1 (ultrafiltration ;
HRIE Wb d UF Ail) HDHWET / Al (nanofiltration) & FLAE 1> 7=, single-pass (GRik : —B
) & H\UME double-pass (Rt : E3 —Bst) DY) B DO THA D, @Rik: ZoHEC L 25513)
ZOFERANC, HIEEFITL R ~OBEMEITH Z L,

For all methods of production, correct operation monitoring and maintenance of the system are
essential. In order to ensure the appropriate quality of the water, validated procedures, in-process
monitoring of the electrical conductivity, and regular monitoring of total organic carbon and
microbial contamination are applied.

i Wr %) BUET 22 TOFIEICH LT, B3 AT AOE LWEIEOE =4 U 7 & HERRE,
WEDHFEETH D, T DK (thewater : R WFI & LT\ 5, LR L) O IEZRWE ZIRFET D 72912,
NYF— SN FIE, BEROTREANET=4U 7 (in—process monitoring of the electrical conductivity) LB
KON T2HFHEIEIRZE (total organic carbon) & FAEMITEGD BT =X U 7| %179,

The first portion of water obtained when the system begins to function is discarded.
ZDYVAT AHEEEZE BlAE LI T2 i M DR T BT Grik - wrl o) KO ML, BEFET D Gr

i EESERONDOWRT R —T5)

Water for injections in bulk is stored and distributed in conditions designed to prevent growth
of micro-organisms and to avoid any other contamination.

WFI DV 7 KR, AN OHIEZ L E | D OMOTERIPEET B D & O ICREFSNTZRIFEOT
THTRE L. 0B Z21T 9,

The purpose of these Questions and Answers is to provide clarification and guidance in relation to the
use of reverse osmosis in the manufacture of Water for Injection (Part 1) and also to provide more
detailed guidance on the control of Biofilms (Part II).

Z ZIZHEF 7= Questions and Answers D HiJIL, RO Z & #RET 572D TH S,

cPartl : JERHAKORLEIZERIT 2 WREOFEHICET 5 FHEAEPRL S E 5 L,
HA B At 2L, KO
-Partll  : Biofilms OB L Ch. LV A X A%+ 5 - &,
B

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
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PART | PRODUCTION OF WFI BY NON-DISTILLATION METHODS — REVERSE OSMOSIS
COUPLED WITH OTHER SUITABLE TECHNIQUES
Part | - FEZRZEIC E SWRIDFLE  —  HDBE) 2 ik & A7 0245

1. The monograph requires that notice is given to the supervisory authority of the
manufacturer before implementation. Who is the supervisory authority?
(R : BMERFD) WRIDOASRIX, G : ses@moxiiz) 179 AN, MREXNFTEYRICEMEZT
LT LERERLTVWS, TOFELRLIE, EOMBEETO»?

For a manufacturing site located in the European Union the supervisory authority is the relevant
competent authority responsible for GMP oversight in the Member State concerned.

RRMDE S P T E T 2 SOERTI 6 L CiE, OB S RIE. #8125 A 3 —E0 GMP BEfIZE
2T 5BRERTH D,

For a manufacturing site located in a third country engaged in the manufacture of medicinal
products (produced using WFI) which are exported to the European Union, it is the relevant
competent authority responsible for GMP oversight in the Member State of the importer in the
European Union. If affected products are exported directly to more than one Member State of the
European Union, any one of the respective supervisory authorities should be notified. Notification
to EU authorities is without prejudice to any similar obligation the manufacturer might have
towards the relevant authorities of the country in which it is located.
WA L2l 9 2 R3S (WRI 2 L Cidis L2 E3EGL) o Bl % o = ENCFTE S 2 i
F%LT I, BINEGIN O AEZ OFTET 5 A A —EIZIBW T, GMP A :Eﬁ%ﬁﬁ“éﬁé
RATE YR THD, b L Gk EEBECLD WA 26HT 252 b0 BBZZITRAN, 1 7rEHE2#E25
rAJIIJJ\W AR—EICEEZERE L TW DD ThIIE, £ OS5 2 RO ML )— 2218
Y HZ L, BLEEE T, REHPIET 2 EOBRRY /ICmT &Rk GEakn) FHE Gk : 2o
O B 5 EOBEY R biEaEE) HDHTEH D EDEABERHOZ L72< | EU H/~DOBEMELT ),

By analogy for the sole purpose of this guidance, a manufacturing site located in a third country
engaged in the manufacture of medicinal products (produced using WFI) which are exported to the
European Union and where a Mutual Recognition Agreement, or equivalent agreement exists
between the country concerned and the European Union and the affected products are within the
operational scope of the agreement, it is the relevant competent authority responsible for GMP
oversight in the country concerned.

(REVE : Z OB SCE AN CRIR SRR 5 T2, &0 b 2 THEMORLEHAT )

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
HDTY, COERIELT, HMTOTBZET H5E1E. BTRIIZEDNTITO>TTEL,
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ZDOHA L AOME—DHBNZE L TOEHEIZ LY | IROFEHEOMANITHEE T L 8GERTE, €0/
HISEDS . BUEFT AN 5 M54 E O GMP BERLICE L2 AT S BAREIHI Y R & 72 5,
CBEENCACE L, WR 26 L TEEROBEICEEL TV D
« FOEFSL A BRI E S (European Union) (ZHiiH L CU 5
- FHAFERERE (Mutual Recognition Agreement) & 2 U MXZ AL & [RIZE D E DS,
Z OE & RN E G ORI/ ET D
C XORBEEZTD GRE WR AT 5) EERIE, EREHEOEEEMENICH D

2. What are the main concerns around the use of reverse osmosis to manufacture WFI?
WFI%Z 835 72O DR FBOFEH IR DR RO L 13TH 2

The main concerns around the use of non-distillation methods — reverse osmosis, for the
manufacture of WFI relate to the microbiological quality of the water produced as well as the
control mechanisms in place to minimise the risks associated with microbiological proliferation
and/or by-products (e.g. endotoxins, exotoxins) throughout such a system which may not be easily
detected.
WFI ORGEIZIEARRE (WRE) 2HHT 562 LoFE-28&F, ®iE L7z WR OMAEY W E
BRI D2 FHTH D, TNbH LT, VAT LORGITHBRHTE RN THA D ERTIC,  [#EWF
Py 7edsi ] RO UL TEIEY ({ﬁl X, = B 322 (endotoxins; B fki##) . T Y B F 1 (exotoxins;
BsER) ) | PEET DI LDV AT ZR/NETDHODEIRA T = AL EF CERICEETH D,

RO systems typically operate at ambient temperatures and as such offer an ideal environment for
the formation of a biofilm. Biofilms are notoriously difficult to remove, because they protect flora
contained within against the action of shear forces and disinfection chemicals. In addition,
incompletely removed biofilms lead to a rapid regrowth and proliferation as well as increasing the
likelihood of microbiological by-products throughout a system.

RO v A7 LTI EREEIRE (ambient temperatures) CIEHA S5, ZAUL. /A A7 4 L LADIEEIC
Lo T, BEMRREARET 20D TH D, N AT 4 VLT, REDKETH D Z L TEARW
HDThHD, EWVIDIE, NAF 7 b h (%) 1L, BT/ (shearforces) <CTH A1 (disinfection chemicals) &
WOERIT LT £ OEN ’aiﬂéﬁi%*ﬁ (flora) ZPRi&ET 2O ThH D, HIZ, K%étﬁ%f
BT 7 4 VAR, G WA o) AT AINASOFRAEYEIRIEY) 72 & OB KIT 05

B 72 TR R (regrowth) & HEFE (proliferation) Z L Z 97/ 5 Th 5,

¥ RE ANA AT 4L LOFEIZE LTI, Partll OFREEZ SO Z &,
The purification process, ie. reverse osmosis coupled with suitable techniques employed should be

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HOTY, COERIZBEL T, ¥ 852d 25515 B TRIIEDNTIT>TREL,
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proven to be equivalent or better than distillation.
R TR, 7720 bmEb 8o L AG b 2@ ElL, AR ER%EU ETHD Z &2 TFE
THZ L,

3. What are the main elements that should be considered in the design of such a system?
VAT LADORFTTERBTANESEHERERIILEORR b DH?

The system design should be in such a manner as to minimise the risk of microbiological
contamination and proliferation. Nanofiltration, electro-deionisation, thermal sanitisation,
ozonation, UV treatment and micro-filtration should be considered during the design phase to
assure the quality of the water produced thereby protecting the membrane, minimising membrane
degradation and aid with minimising the risks associated with microbiological proliferation and
biofilm formation.

WFI 885 S 27 LA ORFHE, WAEMOTHYEEED ) X7 /e T H X2 FEE T2 8,
A (nanofiltration) . FEAUHIBLA 22 (electro-deionisation) . JIZEAY =7 ¢ B—1 3 > (thermal sanitisation), 4>
At (ozonation) . UV ALEE (UV treatment) 33 X OYEE A1l (microfiltration) 1. X atBEME (design phase) HIZ 5 &
FTRETHY, AT T EREL, AT TR bxiME L, £ L TAEMORIEE A F 7
A NVATBRICED L) 27 OF/MEZBNT D Z L2k, BET L2 KOMEELRIET XETH D,

Control Strategy (& ZEENE)

A robust control strategy should be developed and documented in parallel with the design
considerations. The control strategy should take account of the risks involved in the use of non-
distillation methods to manufacture WFI, the measures to be taken to address those risks and
additionally the various control measures required to be implemented in order to provide adequate
assurance of the water quality, or that the specific control measures in place are designed in order
to enable identification of any issues which may impact the quality of the water produced.
DOFXEHH TOBE & AT T, HEEMED H 58 B 2 6 E Lo, LT RETHh D,
@ﬁ%@\uTmiﬁééﬁfé:ko
- WFI Z85&E 3 5 7o OISR RBIEZ N2 Z LIfE9 U 22
c FNHD Y AT ITRHLT REHFE, BLO WFI O SVEICE L COMYRMEGEE 5 2 5 -1
FATT 5 Z L PNE L IR DB FEOIBINA R E O SR, B DT
- B L7 WRI OGBS A 87 R ERIET AN WA 722 5 FHEORFE D AfEL T 572
DI, RE I TWDIRAE (inplace TOEEF KA XKFTT D,

Additionally, the potential for biofilm formation should be appropriately assessed and measures

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
EDTY, COERIZEALT, HeTEZ T 215/ BTRXITEDNTITOTREL,
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put in place to minimise the formation of biofilms within a system. See Part Il — Biofilm control
strategy.

T, NAFT 4 VLR O AR A YN T BEA A 52 8 Gk : WA 2T 2) AT A
NDSAFT 4 N BOTERE F/MET D12 DGR EFATRETH D,

Section 2 — Biofilm control strategy 2D = &

Materials of construct (WFI BB OERAE) -

The materials of construction for the generation and distribution systems must not be reactive,
additive or absorptive to such an extent that it will adversely affect the quality of water produced.
Examples of suitable materials include 316L SS or thermoplastics such as Polyvinylidene
Fluoride (PVDF) and Polypropylene (PP).
WFI DHLE (generation) 36 KX OVBL S AT L ORERME T, |IE L7 WRl OB B2 525 1
AL D BN IIE (additive: iRvE - Wttt & b s) & D WITRAEME A FF > TidZe 5720 (must)
WY 72 DOFER & LT, 316L SS. & %\ Polyvinylidene Fluoride (PVDF) and Polypropylene (PP)
® X 9 73 thermoplastics (EAR[¥EMET T 2 F v 7)) NG END,

The distribution and storage systems should be designed as to permit routine thermal sanitisation
(pure steam or hot/superheated water) and/or routine chemical sanitisation and in accordance with
other good engineering design practice to minimise areas of reduced flow.
SRR LI AT A%, UTOFRHEAZBRE LT, &Kild 22 &,
O HEORFH=44E— 3 ‘/}SZU\/X:L\ BEHZRMBNC L DY =F A E—r a2 (¥
27« AF—LFETITINEWEL L 727K (pure steam or hot/superheated water) ) FIRE & 372,
@ Do good engineering design practice |26 > T, PN 5 XKk &2 /&5,

Pre-treatment (FiLE) :

Microorganisms entering a RO system encounter a large membrane surface where the dissolved
organic nutrients of the water are concentrated. Therefore, the quality of water entering the
system is critical.

RO VAT AZ A TEIMEDL, AT 7 W IHIEFICRE LR ORmICEET 5, 2
RIANZIT WFI ISR L TO D AN RN S NZE TIEL TV D, Tz, £ 0 WFI il
VAT BIASTL HKROMWEIL, FEFITEE (uitical) ThH D,

Appropriate pre-treatment is necessary to:

LUTFICHT I LD, WU 2R N LETH D -

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HOTY, COERIZBEL T, ¥ 852d 25515 B TRIIEDNTIT>TREL,
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- Ensure adequate removal of organic particles, matter and microbiological impurities — Use

of oxidizing substances (e.g. ozone) may be considered as they aid with the control of
microbial growth and reduce the concentration of organics due to oxidation. Use of
oxidizing substances such as Ozone requires compatible materials of construction for the
water system.

HHEMEDRLT (organic particles) . 24 (matter) } OMBAEW) I 72 A% (microbiological impurities : FRIE 4
WL O E R L) DMERRELZHRER D LT D, — FibrEmE (B 20T
Fr) OFEREEZBETRETHD, VI DIE, AV %, MEMOAEREHI#E L, Bl
Ko THMYOBREZWD ST, 4008 REBRCEWEOFE X, £ O Gk wrl v =27
n) HRERRT DMBE LG AR O Z LRI TH D,

- Control of scaling - typically controlled by use of softening or appropriate technology

upstream of membrane.
A — ViR DI — N, AT T D BT, #AK S D W I A E i o4
\Z K- THIET 5,

- Control of fouling — use of sanitisable depth or media filtration is typically employed and

is often the first step in a pre-treatment system

&Y G500 OfliEl  — Y=FAXFTLHZENARERT T ARO AL, HDHVIEAT 1
T Al (mediafiltration ; YE W Ail7e LT L b ) BB Shu, UL LI, 005130
ERBBE DI D AT v T L 72D,

- Removal of microbial control agents — oxidising substances, such as chlorine, can cause

degradation of the membranes and its removal is necessary — typically removed during the
latter stages of pre-treatment as its antimicrobial properties aid with minimising microbial
proliferation throughout the pre-treatment stages.

WA EIEIA] (microbial controlagents) DFRZE  —  HHFBEO X9 RERLANL. F1L GRiE RO AV 7
Fratarigiond) EHESELRRNERDLDT, ZOREDKEL 2D, —KEUIT, ZhiT
ALBRDRH OB CTHREIN D, 20X ) 2B EANL. JUEMEL b O72O1T, AL BRE T
TOWMEM ORI & i/MET D720 0T E LT bbb D TH D,

- Residual free chlorine can be reduced by sanitisable activated carbon, chemical reducing

agents such as sodium metabisulfite (SMBS) or other suitable technologies.

PR LTV AR, =2 o RATRERIEMRIC L VIR S8 5 2 EHES N, A X &
AR b U ™7 A (sodium metabisulfite ; SMBS) O JX 9 7 LZERY 7R R « wi%ko) I8 A (chemical reducing
agents) & 2\ ME, AL Y R FAT LA TE D,

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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Residual free chlorine can be detected with oxidant-reduction potential electrodes (ORP). The
monitoring of oxidizing agents prior to the RO is recommended. Detection methods include
oxidant-reduction potential electrodes (ORP), instruments using electrochemical sensors, and
auto-titrators, each having benefits and limitations. Other oxidizing agents such as chlorine
dioxide, hydrogen peroxide, ozone, and permanganate are capable of damaging RO membranes
also if not used properly.

FRE LT 5 il 321X, oxidant-reduction potential electrodes (ORP) (k) THiHT 2% Z & RAHKED,
RO OFRITHILAIOE=4 1 T %35 L &2HLET 5, ML E LTiX, oxidant-reduction
potential electrodes (ORP ; #R7E:  FfliE LB BAR), BAAL I o — 248 3 2 B2 Ginstruments
using electrochemical sensors) « M OVH BN ERE (auto-titrators) 3 £ DM, FILEHUE. FlmEREEZAHL
TW5, LR (chlorine dioxide) . 1EEZ{L/KSE (hydrogen peroxide) A 3 (ozone) MUV N—L T R A
N (permanganate ; i~ > Agth) DK 9 72 FOMOEALAIS £72, N ZIEL MM L72iTuX, RO A
YT TAE Ay () 252 TLE D,

* 0 GRYE) ARG AT TEbE cEM HEMm ORWE B 223, —MRaciE TEbEeERr 1.
“Redox potential” & % \ /X *Oxidation-reduction Potential; ORP” & FRHLE 5 DT, JF LD HFEAFHA LT,

Pre-treatment of water is essential in order to minimise the impact to the RO membranes.
Techniques such as deionisation, raw water ultrafiltration, electrolytical scale reduction, water
softening, descaling, pre filtration and degasification (can be located between the stages of a
double pass RO system) should be considered.

RO A>T T ~DA XY Naebied T57OI, K @it : k) ORLEIIVLEADOFETH D,
fitA A2 (deionisation) < JEZ 7K O BRA: 2 1t (raw water ultrafiltration) . T8 /5HY A 47— L B2 (electrolytical scale reduction) «
HRKAL. (water softening) . A 77— /LERZS (descaling) . Fif A1l (prefiltration) S OV (degasification) (. E¢Z( RO
AT AT LT, 220 RO DI ESED) 2BETHZ L,

The quality of RO feed water should be monitored.
RO ~DE/KOMEIL, E=4—FT5Z &,

RO Membranes (RO A7 F V)

RO membranes should be robust enough to permit routine high temperature sanitisation along
with routine chemical sanitisation.

RO A7 F %, BRI LR Y =T s P— g v bdtic, AFMARERECOY =75 4 P—
araARL T LT, ottt AR oNE TH D,

Systems should be in place to test membranes routinely for any potential integrity breaches that

RXI<F BT, BR EBLLTATIANBYET, RUIFEXEERRT B0 DOHBIHS =Pharma Solutions Co., Ltd.
EDTY, COERIZEALT, HeTEZ T 215/ BTRXITEDNTITOTREL,
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could lead to a significant contamination event, e.g. by in line conductivity monitoring of
permeate and monitoring of pressure differential.

VAT M, BRIRGYEG R < BRI 72 D ATREME & D FTE R DRI AUIZBI L Th |
HHEAINCA LT T o mylIcRBRR e TH D 2 L, B2, BBICONWTDOA T A L OEFER
TV TR0, EEOE=X Y TR EOFIERD D,

Additional techniques to be considered : (Z&EJ <& BIIAIEIE)

Coupled with these further techniques post RO membrane should be considered such as ultra-
filtration (known to have an endotoxin reducing capability).
RO A 77 (ROmembrane) O (Rik: L) RICHAGOELERDENE LT, BRI A1 (ultra-
filtration) (=2 R XU U AEBIE LN Z O ENRMBILTND) O FIEEZZET D
Z&,

+ Use of Double pass RO membranes should be considered as an added assurance of the
maintenance of the quality of the water produced.
BLE LT KD SWE OMERFOBIIRIEE LT, —EBA1E RO A 277 > (Double pass RO membranes)
DOEHEBES Z &,

+  Nanofiltration, electro-deionisation and ultra-filtration.
F 7 i (nanofiltration) . FERHIMLA A (electro-deionisation) . M ONEAR A (ultra-filtration)

Microfiltration (MF)/Ultrafiltration (UF) offers advantages in that it can remove
microorganisms, which are sometimes very difficult to remove by standard techniques. The
MF/UF membranes should be made from a chlorine-resistant material designed to allow for
routine thermal and chemical sanitisation and flushing.

~A 7 v Al (Microfiltration ; MF) / TRAL A1 (ultrafiltration ; UF) 1, FEHER) 72 FiETORREN LIZLIE
HEWICNHETHLMENZIRETED LV A E b2 bF, MF/UF A7 J 0%, B
BN LD, BEXMEREA L 2V =T 4 B—va 7T v v I aiEl 570010, &
AT R OMEN S 5 & TH I &,

+ Coupled with these further techniques post RO membrane should be considered such as
nanofiltration, electro-deionisation and ultra-filtration (known to have an endotoxin reducing
capability).

RO A 77 > @ T it/ (post RO membrane) (ZF3UNT, B 72 HH AT HIEOMETHE BB TH I &,
ZDO LD EAME LT, 7/ Al (hanofiltration) |, BE5IA A2 AZHE (electro-deionisation) M VRS
AHiE (ultrafiltration) (2 R R U ORI REZFEFSZ ENMLNTND) O X5 RN D

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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Do
Total Organic Carbon (TOC) (2FHRR)

On-line TOC instrumentation must be considered as part of the control strategy and located at
various positions within the RO water system as determined through quality risk management

principles. The location of on-line TOC should be based on risk assessment.
Locations to consider:

F T4 D TOC GHEEHEIEO—H & LT L2 53 (must) | 7>2>Z D TOC FHZ
VAT~ A hOFERIZEL TRESNIZL IIC LT, RO KV AT ADOKE X I GPTI s iE L
U7 50y (must) , AT A TOC HORENMEIL, VAZTEAA L MIHEISIIREZ
Lo TORBALEIL, ROKRREEERET D,

Feed water monitoring — assess for seasonal or unanticipated quality changes that could
negatively impact the pre-treatment system capabilities or cause a significant increase in
membrane fouling.

FARDE=2YV 27— JFUKOFHEH), HL5WITEENONELEIHEZ T EARA S M
Do INOOEEL, AL AT LD~ A T ADA 37 e B2 Db T,
FTA T T DIHENDERZIGINODIEIK & 72 2736 5k Lz,

Monitoring downstream of pre-treatment — can aid with verification of satisfactory equipment
operation and aid as an advanced warning of degradation of the pre-treatment systems
ALE O TiRMloE=21 7  —  ZIHEEEIREED L O HRRBIZH 2 2 OFERR
T ERD . F LT, BB AT ADHD LV VS (advanced warning) @Ejjﬁ L SR

Monitoring post RO membrane and UV lights — can aid with detection of compromised
membranes or the need for UV lamp replacement.

ROA V7 Z Ok OE=2) 7 EUVTA FOE=XV 7  —  PEEMIICEGES <
72577 (compromised) A 27T DRSS, UVT > T OO LB BT 28T & 725,

Monitoring post final treatment step to verify acceptable water quality prior to delivery to
the storage tank. TOC meters are often located on the return loop of the distribution system,
prior to recirculation back to the storage tank.

HPTER & o 7 ~GF L (delivery) 3~ DRI, ?%A*éﬂ&k@u%%f%%o Z L EHEND DT, Hfk
BT » THDE=42Y 7, TOC ftix., LILUIE, I v 7 ~& R D BEER OHID,
BT AT DY Z— 2 )b—"7" (retum loop) ﬁlgﬁﬁéﬂéo

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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System design should be such that there is an option to divert through a recirculation system
back through part or all of the pre-treatment process, or to drain when the final quality of the
water produced is outside the acceptable limits. This should also result in reporting under the
pharmaceutical quality system so that the frequency of such excursions can be monitored and
also the root cause investigated appropriately.

VAT AOBFHT, AT T B AO—HHDHVNIETE, R Y AT ARE DB RH 5
LT L. HDHWITELE LT KO R WENTFEBUEIMNI R o T2 5B 1T T 5 L 9 i
PREEZFESEIICT D&, o, ZHud, EHELL uE/%TA@TT@*&i%Wﬁ roict+nz
Lo ZDOZ EiE, BRI (excursions) DBEENE=X —T 52 L3RS L 9 Ic, IBRARKFEE
ZWYNATZADEIICTHHTH D,

When on-line TOC systems downstream of the final purification stage fail, robust corrective
measures should be put in place that will assure the ongoing quality of the water produced (e.g.
at-line measurement with a mobile lab-TOC system, replacement TOC system, sampling for
offline TOC measurement).
RACKEREBEO FHRMICH D4 T A L DTOCY AT ANRHEE & 2o -84, Bl Lz Kofk
R EMRIES VD K 9 7o, TEIEMED & L B ED R ZBMUNIRET 5 Z & (B2, Ao
TARDOTOCHE Y AT LTDT v b+ T4 PIGE (at-line measurement :  (FRE) AKLEES 27 LORHIZINT,
WrssicilE+2) ) . AREBEDTOCT AT A, BEXOAT7 T4 2 TOTOCHITE (offline TOC measurement ; (7R

) SRR LToTocHE) BNHDH) .

Appropriate alert levels should be established based on the data generated during the system
performance throughout the qualification phases and commensurate with operating capabilities
of the system. Alerts should be reassessed routinely to enable, where possible, a re-evaluation
of those control limits. Increasing of such limits is not good practice and may mask a failing
system. Routine review of the TOC data is required with appropriate action to adverse trends
or when out of control signals are detected.

WGP BERE (qualification phases) T 3 27 AERERHIIHIZG b N7 —ZIZES &, £ LT,
%WVZTAWE% AR SR Y R AN ﬁ@@77w‘@§hfﬁiﬁéik 77—k
FREEEILFTRE Ch X, T OEHREOFMEZ B FAICHEEE 75 X 510, BaHiziT5 2 &,
TOCT—X D HFEH L B o —%, BALMEHF (adversetrends) . b L < IZEERGML (out of control) D2
FTABREH SN GE, MU RBENLETH D,

Conductivity (EE=R)
On-line conductivity measurement should be considered as part of the control strategy and be

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
EDTY, COERIZEALT, HeTEZ T 215/ BTRXITEDNTITOTREL,
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installed at various locations within the RO system as determined based on quality risk
management principles. The location of these meters should take account of the locations
specified above under TOC but should also consider the monitoring of RO permeate in order to
aid with determination and trending of percentage rejection from the system in operation.
Changes in rejection percentages can be an indication of membrane failure, seal failure,
improper pH, feed pressure issues and increased scaling or fouling.

F T4 OBEERNEL, EHEKO L L TEETRETHY, WEHI AKX A LMD
FHNZESWTIRE SN L H1Z, ZOROV AT ANOEFNIIRET XX ThbH, £ HOFM
wONEIL, FIROTOCOIE THIE SN EZBET XE TH LN, EIEFOYZEI AT Lnb
Dpercentage rejection (FRiEARH] : ROA > 7 7 VR ICHIT 2 HEBAOE L Bbhs) OHIEEL, ML v RER
HZEDOMTERDLHIZ, ROBEDE=HFV 7 £125 %25 L, rejection percentages iRk :
ATEO “percentage rejection” & [A—D Ik E Hibng) DZALIT, A7 7 ORI (membranefailure) , — /LA
A (seal failure) . NiEYI72 p H (improper pH) | HEFAE ST DRI (feed pressure issues) . M ONA T — U 7
B DUVNEIHILDOHE K (increased scaling or fouling) DFFIE & T 5 Z ERHFE S,

Trend data should be reviewed routinely in order to determine the potential for deterioration in
the system. When on-line conductivity systems identify a failing result for the water tested,
robust corrective measures should be put in place that will assure the ongoing quality of the
water produced.

ZDYVAT LAOFHCDOAREMEZFARDHT-DIZ, P R - F—=Z [ IAFPICLE2—FTX&EThH
Do A TA EERYAT LR LTKORNEE 2R E L aid, UGS U7 Ko B 3 ke
HNCPRAES LD & 9 72, WUIRRIEHEEZ L D52 &,

Sanitisation. (=54 ¥—3)

The system should be designed to allow for routine sanitisation. The frequency should be
determined based on quality risk management principles and on the data gathered during the
qualification of the system.

VAT A, BEHRY =T 4 B2 a URFRER I DICRETT 52 L, TOBEIX, SWEY XY
TEAAL MCESE, Z L THEY AT DOl IR ST — 2Tk, IRET
52k,

Monitoring of the flora in the system must be considered to allow adaptation of the sanitisation
procedure, based on the efficacy of the sanitising procedures to the concerned microorganisms.
WA SNDIMEMICH T DY =T — a V HFIEOFYMEICESE, =7 — 3 O FEORRN
AREE 72D L D12, MUiEY AT DO (flora) DE=H U > 7 EZEL2FHIER 5720 (must)

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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Sampling must take place downstream of softeners and carbon filters, the sanitisation procedure
must be shown to control the microorganism level so that it doesn't proliferate above feed water
levels.

YT U 2 7E HOKAGER (softeners) F5 KX ONEMER 7 4 V2 O T TIT 21T T 5720 (must)
V=T B—a rHER EROFKLLERIBIEZ 20K D RN L ~VICERRT 5 2
L ZNFEL R IT NI B0,

The distribution and storage systems should be designed as to permit routine thermal sanitisation
and/or routine chemical sanitisation and in accordance with other good engineering design
practice to minimise areas of reduced flow. The RO membranes are currently not designed to
withstand pressurised steam, but those that are capable of withstanding high temperatures are
available and should be utilised in order to allow for routine high temperature flush through the
system in conjunction with routine chemical sanitisation.

DR TR AT A, BEBRMBVC L5 =FT7 4 B—T a2, KO/ XL, BEMZRIERNC

HY =T 4 B—Ta URARER K 91T, £ L TE DOfthdgood engineering design practice (2 - Tt

FUDNE < 72 5 X3 (areas of reduced flow) 23f/NE 72D KO IZRREFTH 2 L, ROA T T 0%, BIfEIX
MEZARKUTI R D £ 9 IZREF SN TWRWA mWIREIZINZ 5 2 L DHPRDHROA VT T & AF
ARE CHIIE, BEMREAICL =T 4 B—va LT, 2OV AT LAEAFENCZT T
Y aTAHZ ENARERE DI T S Z &,

The following chemical sanitising agents are examples that should be considered as part of the
control strategy: peracetic acid, sodium hypochlorite, hydrogen peroxide. Appropriate contact
times need to be established.

DT BACERH = & 4 Do ZFliE, IO e L CEET X Th 2

* Peracetic acid (it e )
« Sodium Hypochlorite (WKHEHE SRR T R U U A)
« Hydrogen Peroxide (K 3R)

Appropriate contact times need to be established.
YR A ] 2 TN D LD B D

Use of ozonation should also be considered as a sanitising agent, into the design of such a system.
Ozone is an even stronger oxidizing agent than chlorine and it decomposes readily. The resistance
of the materials of construction against ozone must be considered. Usually, stainless steel is
employed,; it is unlikely that a distribution system with non-stainless steel components would be
acceptable. Ozone can eliminate a wide variety of inorganic and organic materials and aid with
maintaining an appropriate level of microbiological control. De-ozonation must be performed

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
HDTY, COERIELT, HMTOTBZET H5E1E. BTRIIZEDNTITO>TTEL,
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carefully to protect the user points against oxidizing substances during production; especially
plastics in contact with the ozonated water such as diaphrams of valves and seals (TC-connections,
measuring instruments). These should be made of an ozone resistant material (e.g. PTFE),
ultraviolet irradiation is typically utilised for this purpose.

A LB (ozonation) DY, =T 4 B—a LAHIE LT, FDOLD fﬁyx?ﬁméﬁﬁ A EEISYN
teZ Lo AV TR RO TR ) 222 LA (even stronger oxidizing agent) Tdb V) | ZAUITHEFR L 0 %’3§<
ORI IRT Do A T D 2EE ORERAE ORI 2 B JE L 72 T iud7e biﬁb\(must)

. ATV LVRAZAF=ABMEREND, ;@i AV EERT 880 AT LV AAF— LS
DORESM B FFORBLY AT A, FFRSNRWTH A D, AV U0E, IR O Y - L O
Bz RS 2 ENHBkD b O TH Y | @I LV OAEY FRI IR I 2 R 2 EToBhiT
LB, B Grik: ko) HTO, Y U ALDERZE (de-ozonation) 1. EE{LAN (oxidizing substances) 7> & —
A« A UK (userpoints) A PRFET D72 0OIT, FEIRATORIT VLR B2 (must),  ; KR, AV~
WINEAToT2KE D, XA T 7 7 LF (diaphrams of valves) 23— LFH (TC-connections, Z 1% measuring
instruments Rk : k) I SN TWD) LWV ot 7 I 2AF » ZJHIZITIEENLE TH D, £
oL, Y AP E R OME (BIXIXPTFE) T2 bbb Z &, & U TEHRMNRRF G, —
BIZZOBEB GRIE : AV U RO o0EEE L) IEAShTns L,

4. What approach should be considered for the qualification of such a system?
WFIBE S 2T A OBEEMETEIZIZ, EORRT S u—FE2EXH&E0?

The approach to system commissioning and qualification should follow good engineering
practice. The approach should be developed to provide the necessary evidence that the design of
the water system is in line with that intended in order to assure the quality of the water produced
during routine operation.

VAT LDA R va =2 7B L ONEAEERME (qualification) (2% 9% 7 7 1 —F 1%, GEP (good engineering
practice) |ZHED Z &, TDOT T —FL, K AT LAORFN, BEHNERFICRLE SN D KOME
ERRFEST 2 &) B =B L TWDH 2 & D, BERFHLAZGZOND XHIHIETHZ &,

Performance of the system must be proven over an extended period of time and the sampling
programme employed must be sufficiently robust to take account of this.

W AT AOMREIL, EMIFIZ472 5 T (overanextended period of time) N.alE L 72 1T 4L 72 53 (must)
MO 2TV T - Tu s I NE ZOZEEZE LI TSITEEED S D 6 DO TRITI
L7257y (must)

Maximum time limits for the RO membranes usage should be stablished. Qualification should consider
destructive analysis of RO membranes to ensure the absence of biofilm, or any surface that cannot be visually

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HOTY, COERIZBEL T, ¥ 852d 25515 B TRIIEDNTIT>TREL,
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inspected regularly.

ROA 77 O L CORKFFRIREMEZ, #L25 Z &, WML (qualification) (X, /3
AT T ANVEPFIEL TN EARRIET 272012, XiE, EMIIC, BHEBRESHSR WO
el 72 2 i % b ARFET 572012, ROA VT T U OMERBREZEET 52 &,

The initial validation period of the water system where testing is carried out on all points should
demonstrate that the system is operating as designed.

2T OREPT @hpoints) (ZDOWTEERZAT 9 NEHFEWFI & AT ADRPO/N) 7 — a CHIRIE, £
DY AT LPRFT LI XD ICEIETE 5 2 L 2R 5 2 &,

Similarly, subsequent phases of system validation should be robust and capture significant data
to verify ongoing capability of the system.

[FERIZ, ML AT LDONY T —2 3 ORICKH B, B@MEZF-EL5 & THY, 2D
A %A@ﬁt‘l’*ﬂﬂ/} £7] (ongoing capability) Z RS D72 OD, K& R BA 52 57 —H (significantdata) %
R+ 52

5. What type of sampling regime should be employed during qualification and during
operation?
BRI, BXOEFREERIZ, EOXIRFATOYF T U THREIZANE &1 ?

The details provided here are for guidance only. The execution of a sampling regime and
qualification strategy should take account of quality risk management principles and the
sampling regime during the initial stages of qualification should take account of the critical
points within the system and employ quality risk management principles. Examples of such
locations to consider include:

TR LIZEENL, WA XL 2ADHRZRE LTZLDTH D, o7V o 7 O] (sampling
regime) M OVEASPEEMERES I, B D A7 <32 A FOFAIZEET XX THY . Dokt
fili (qualification) DFIHIBEFEF OV 7V o FRHIL, AT ANOBEERA  FEBEL, HEY
ARV A L MNOFANEBETHZ L, £ L9 RBETXEEHHOFEHIL, ROLONEEN

ZDO

Feed/raw water source (7K TRK D 7KTR)

Stages of pre-treatment (i ZLEE e [)

Pre and post RO membrane (RO £ > 7 7 v DRk & 4 F¥)
Post final purification phase (B A& U BERE D %)
Storage tank &)

RXI<F BT, BR EBLLTATIANBYET, RUIFEXEERRT B0 DOHBIHS =Pharma Solutions Co., Ltd.
HOTY, COERIZBEL T, ¥ 852d 25515 B TRIIEDNTIT>TREL,
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All user points (&2THO2—RFA )
Return loop post final user point (i 0 =— 2734 > b O Ffllo U 2 —2 o b—"7)

Typically during initial phase, qualification testing of all of the above points should be sampled
and tested daily for a specified period of time in order to assure the correct installation and
operation of the system.

RN, A =T v VEETIE, EROFE O TOMEKMERMIZER YT L, ERER
Brd bz b, Zhud., ML AT LAOPESTHT (installation) & EHE (operation) 2V IE L W2 & ZRFETE 5
IO THT O RETH D,

A rationale should be documented to justify the sampling regime employed.
WH L7270 7RI Z B4 6T 5 Gustify) 720D, FRBRAUARHL (rationale) 2 SCEALT D Z &,

The next phase of sampling should also take into account the above locations. The sampling
frequency should be designed in a manner to assure satisfactory performance of the system over
an extended period of time. Typically this is conducted over a year to take account of, for example,
seasonal variations associated with feed water supply.

WOBEDY 7Y 7%, BEIROBFFTIZ DN TORBRFEROME S EBEICANLTITI 2 &,
TV T OBEEIR. ik A= BBl b 2) RWHIRICHDIZ 5T, 2OV AT ADHRIT
SHREZRGET 2 HETT A v 2+ 252 8, —RIICZOHRMIZ, —FERIChz> TIThbil s,
Z AV IR K (feed water supply) D ZEEIZSH) (seasonal variations) & B L TV 5,

R T TR L O 2 B R KB O A O A MR I, RIS R 50D 3 BeMEREAN (Phase | 225 1) C
1272 <, Phase Il Z A% > 7 L7 2 BEBERHIT 2 & > TWDENER Shvd,

During routine operation the sampling regime (frequency and locations) should be designed in a
manner to assure satisfactory continued performance of the system and ultimately assure the
quality of the water produced.

AW HRIEEE R OV 7Y RS GUEOSE KO & 1. ¥ AT SAOVERED HEKE A I 2
LTCWDZERBRIET S & 210, & L THREMITIE, B L7-WRIO SWEBMRFES D FHik s 7D
L oICwET o L,

Daily sampling of the system should be employed for all user points utilised on the day, the return
loop as well as consideration of inclusion of points both pre and post the RO membranes.
CDVATLOEFEHDY 7Y T (dailysampling) X, RO A 27 7 DRI T OEFT &0 5 =
LEBETLDIIMwmTHLN, TORIENT L2 TOL—ARS b aXtRETLHI L,

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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R ZOFEIFEMAR RO A VT 7 UNTBIT BN, 47 4 VAR EIFFIBE L TNEZ 2R LTS,

Volumes sampled for microbiological monitoring should be justified and commensurate to test
requirements.

WAEMTFHET =2 ) 7 HICRIT 525 0 7V EIL, T OESPEEZRAE L (should be justified) . 7> D%
DORERFRIZEID B o72H D (commensurate) &5 2 &

6. What testing should be employed during initial qualification and routine operation
sampling?
OB MM & B HREEROY 7Y 7, EORBRBRREZIT O &N ?

Testing should be conducted in line with Ph.Eur. Monograph 169 ‘Water for Injections’.
AR VXRS5 5 D425 (Ph.Eur. Monograph) 71690 ‘Water for Injections’ (ESHFHK) (26~ TIT9 =
g: o

Use of rapid microbiological methods should be considered as part of the control strategy to aid
with rapid responses to deterioration of the system.

Z DREEERIK Y AT D OHACE T2 G OEH 2 S 2 BT 2 72 O HERIE O —f & LT, s
AW SR 71 (rapid microbiological methods) 2 fili 9~~~ & Th 5,

Avrticle 23 of Directive 2001/83/EC states “...the authorisation holder must, in respect of the
methods of manufacture and control...take account of scientific and technical progress...”
Directive 2001/83/EC ®DArticle 23 (%, kD X 9 (2R _XTW\ 5,
“ B KGRIRFEE (authorisation holder) 1%, HUYE K OVEBRD FIEICBI LT, - - - BRHEHY L O AT A 72 1
JREZE LT "

Methods to be considered should include: (B g3 <& LR RO ONRFIrZ &)
+ Rapid Endotoxin testing — use of more sensitive and point of use test methods.
M B h v B — K0 R T, o2 —ARA o h TORER

+ Quantitative microbiological test methods — in line with Ph.Eur. 5.1.6 monograph
‘Alternative Methods for control of Microbiological Quality’.
TE RV )RR T 1
—  ERINFER 550650 “TUAEM R E OB BLD T2 8D DIRIE”

- Conductivity. (HER)

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,



EMA (F#&)  FERBHIEIC XA R AR DRGE IR AQRA (WiRE L A 47 4 VA, ROEHEM)  Page 21 of 39 pages

- TOC. (AR )

Due consideration should be given to employing alternate methods for the rapid quantitative
determination of the contamination levels existing within the water system. The validation of
such system should be in line with the above referenced monograph.

BRI > A7 LANICAFTET D155 L~ L OGE 72 E ERIHIE D 7= DI, 2L (altemate methods) %
AT 8%, BROBEFHETHLIZ L, ZOXIREEONY F—va 0%, EFRICEIA L
LYONE'S Hﬁ%\*&*%\éﬁé Z&,

Use of alternative/rapid microbiological test methods should be employed as part of the overall
control strategy for the system.
UL AT LORRRVEREIEO—H L LT, AL/ AN TR TEDE 21T 2 &,

Appropriate alert levels should be established based on statistical analysis of data. Trend data
should be reviewed routinely and any adverse trend should be appropriately investigated. The
review of trend data should not only take account the % alert and % actions occurring but also
review of the quantitative and qualitative (identifications) raw data.

—Z OREHFIRITIC IS & | W7 7 — MREEEARESHZ L, PN T—42HH
I Ea— L, a7 5B bm 2 bEiciidd 528, PR F=2%, 77— &#

2T, fONT 7 a BB AT R ( the%alertand%actionsoccurring) DI BT EEN GRIE: Bk
L OVENER (FfEFRE) OET—F DL Ea—8BET D

Alerts should be reassessed routinely to enable, where possible, a tightening of those control
limits.

— MOREEIX, FIRERSGEIZH > Tid, HEMICHEFME T XX TH Y (should be reassessed
routinely) . & DB PR &2 Bed TIT< Z &,

Increasing of such limits is not good practice and may mask a failing system.
ZORRRBEMEZ LT 201X, B FEII0WZT, B AT AZEZVRETLOLRA I,

7. What are the expectations for preventative maintenance on RO systems used for the

production of WFI?
WFIDBIEIZHE AT HROV AT ADTFRHRREBIZ OV TORIFILIEDER L D)2

A robust system for preventative maintenance of such systems should be designed as part of a
control strategy in order to minimise the risks associated with microbiological and/or by-product

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
HDTY, COERIELT, HMTOTBZET H5E1E. BTRIIZEDNTITO>TTEL,



EMA () FFFRBIIEIC L DK OBLEICIR 5 Q&A (HIZE & A 47 4 v A, ROVEELENS)  Page 22 of 39 pages

proliferation.

A OEGE, O/ UG - BIFEEM OFEAEIZBIES 2 U A7 /e T 5 72 O BRERIK O
HEFTHZELT, EORI BRI AT LD TR EDT-O DD B DV AT LT A 3

HZ L,

The planned maintenance system should incorporate routine regeneration of pre-treatment
systems, replenishment of resin beds (as required), change out of filters, gaskets, seals and RO
membranes at a defined frequency or following adverse indicators as well as routine thermal
and/or chemical sanitisation of such systems. Detailed inspection checks should be incorporated
into the routine planned maintenance to take account of the potential for the formation of biofilm
within the system: e.g. Inspection for leaks within the system, inspection of the condition of
gaskets and seals.
FIE SN A T T U R« VAT AR, £D X D72 Gk WA Y AT LD AFHREVC L S,
FOIXIE, AN LDV =T 4 B—va Vi3 TmdZ & ThHD, THITMATRO L 5 72 EHEE
FAIATe Z &
- BIALEE S A7 LD HEBITEZE (routine regeneration of pre-treatment systems)
GRIE © A A Zeleim e £ o) BIEN Y ROZZH (replenishment)  (HZEEIZIE L 0)
cBUESNTBETD, HLOWTEBER R ONTGEGD, 74 0F AT b,
V=LK YRO A T T v DR
AHEBIREITE SN A T T AR R EIC L DT = v 7 ZlABA L RE TH D, ZHUE,
BT AT LNTONRALF T 4 VLD DOFREEEZBE L TOZ L THD, HlziX. Y AT LN
DYV —7 O, HAT Y F RO — L OREBORERETH D,

Performance of the RO membrane(s) should also be assessed as part of the routine planned maintenance approach
including determination that the pressures and flow rates are in line with the satisfactory operation of the system
in order to maintain the quality of water produced to the appropriate standard.

RO A 7T v (yisckrizgs) OMRED 72, AFHICHBEISNTZA T F A T —FO—#L
LTz 3528, ZHITITRO AT Ty Wk OENBIOREORELZEND,
ZOWET, TE LTKDOME NS T 2%E T 2 EEA~OEE ZHMER T 572012, ZOT AT LR
Ty 7R EERR I H D Z E AR D IO TH S,

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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Part Il Biofilms and control strategies ~ (Part 2: N7 47 ¢ /4 & 5 PEHECHE)

GRIE) mA AT 4V ADOBAE L TND T 4 FXT 4 TORA AT 4 VA", BEEELFICHREEE L,
Fiafle LT, wRSCEITOX AV ERDH L, ABRFICHIAFEL, FELAROE, HHLY
FHCAFAET Do T2l ZIE, KHEOFRDEFIZOWTWDHERO L DR ENRHTIEED, NA 47 4V LANTIE
BB 2> D AFRUE B . TEIB AR DINLRIE D b O F TR % REOMAEMNTFIE L. T O R Thx 7215 H
BEEZTVARLII 2=T 4 ZBELTND EBEXLNTND, REMAMBOBRGEDE L LT s AL
EUNEHINATND,

FRERIZBIT DA AT 4 VL

EACHEREY) . HEREIRL 1. R, KR ORE R Y, HOLPOGEIIICHFEL TWD, NS T 4L LDN
LI TIE, MAEMOERBBEN R D, T2 TP T, ERBEICHE~BTHEOERHDL LN,
NAFTT 4V ANITIE, MEIESHAA, FABY, BERE, ZREEHELREMHER L TWD, BRI
J oM O, FERREICLECHEE LTV EEx BN
T3,

Qutside

KED2HEE
FEET AT L2 M A . AN 4 £ BE (EPS, extracellular Base

polysaccharide) % /3ihd 5, EPSIE/NU 77—k O & El % SRAFT 4 L BOREE DN
Rz L, BEZEALEIEL SNEOME LTS5, €90l

ERICE Y ARBEORWASEN a0 =N S, EFRERREND,

RX—Fnd, R, BTl T T s BuET. Ruxgmxzegssoompns o Pharma Solutions Co., Lid.
LOTY, COEMZBL T, HIETITEIE T 2B A%, BTRTEINTT>TTEL,
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IR, EREoX o]

1. MBS &
EPS Z /3 WA LIZ L %
NAF T 4 IVEANTERR S NS
PNAFT A NKTRAEHE L, an=—PERT S

5. PIBNBEIC/AD L, an=—REESh, ME SRS
S DG & AR VR LARR D, RA AL T 7 4 VAREREND, "L A7 4L hDam=— |2,
BEFEOMAEYNER L, B FEE AR, BERMAMIT, BREICLY B2 250, MEEIUSNOMAED L
LTW2H5HE L0, B—HOATERIND 2 n=—F, BRI TH D, BREDONA 47 4 VA,
IR Z 2 T D 7ed, BELEBO TRV, NAF T 4L AW EOEIE, WFARD L5
REEORERE VD LV RSN RICENT DTBRET X TEIEL TS, bOREREI DL, an
S DHREEL . MIE S S D,

w0

1. What is a biofilm? (!4 F7 4 v b L i3man?)

Biofilms occur in both natural and industrial settings.
NAFT7 4V %, BRSPS L OEENREOW S TEL S

They can typically be found in air compressor and supply systems, water systems, heat exchangers,
RO membranes, ion-exchange resins, piping, O-rings, gaskets and more or less anywhere that an
agueous or moist environment exists.

FNHIE, —BIZE=T — - a7y —E TG T AT A (air compressor and supply systems) | 7K
VAT I, AT KNG (ion-exchangeresing) . B (piping) « O U 27 (O-rings) . H A b (gaskets) |
O 72 hndu, KRR - T2 BREE D AN 72 5 (& P S AFET D,

Sites for biofilm formation include all kinds of surfaces: natural materials above and below
ground, metals, plastics, medical implant materials—even plant and body tissue. Wherever you
find a combination of moisture, nutrients and a surface, you are likely to find biofilm.

WA FT 4V LDOBIENLIT, R TOEORENEZTEND,  HRESHETOBEROWE.
GlE, TT AT v T EEBAEN (medical implantmaterials) — FE)SC NAFRE T 2. ENBIZEEN
Do M, REVROEKEE WVOMAEDLERH LG E, WTNWOEFHTTh->ThH, A 47
ANV LT RNHT 2 EBRHRDTEA D,

They are typically a mass or group of varying species of micro-organisms. They are formed when
these organisms adhere to the surface in a moist environment. These in turn secrete extracellular
polymeric substances (EPS) that act as an anchor to the surface as well as to other micro-

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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organisms of various species. This in turn allows them to develop complex three-dimensional
structures or communities.

INAFT 4V BFE— BN, B4 A ERE OB (mass) 721X V—TTh D, T HOMAY
E, ot BRBECOREIMET DL, "M I T 4NV LERET D, TILOIERL & Milash&E sy
F4)E (extracellular polymeric substances ; EPS )z /3t 3 5, Z @ EPS 1%, B4 Z2EEIZ OV T,
EFEIZ XD T > A — (anchor: #iE BEorzwny—1) THDHEE BIT, Gk kv x7a0) KA
LTCOT I —L LTHUIEMAT A,  EPSIIREIC, HHEZR = RTOHE, HoH5W0WEaIa=7+4
— (communities) ZIEEIH, NA LT 4NV LR EZHTZ LI b,

% @R¥E EPS Z NS BER (Extra cellular polysaccharides) &3 2 &ML H 5, RO FH—D b0 L Ebhs,

Biofilms typically follow similar routes for formation and spread:
NAFT 4V B, TR OEIRIZOW T —RANIZIR O K 9 28 L 2R IS > TV D,

Attachment  ({-]7%)

- Colonisation (=17 =—1k)
Growth (R )
Detachment (/i)

The development of biofilms on otherwise clean surfaces (i.e., surfaces that are free of organic
and inorganic contaminants) proceeds through a 4-step process:

7 )= iploFm (Thbb, AEMEROERY NG 7 ) —OdREEL 7> TWD#f) TOA
A7 4NV EDFERKIEL, ROL D74 DDAT v 7 a2l U CH#ITT 5,

1. Sorption of trace organic and inorganic compounds to form a conditioning film, which may
serve as an organism recognition factor in the initial phases of attachment.
TR OGN K O 23 5 L. conditioning film (i : CRE Wi &N 5, MBS % Hi o el B
BEOWIE DS 7 4 A DI LizikiE) ZTERT D, ZAUE, 18 O P TMAEMIZ & > TORED
KF & L THEEDHEDTH D

2. A reversible primary attachment, mediated by advective transport processes and/or chemotaxis,
which is the movement of an organism in response to a chemical gradient.
— YA, TSI THATS dvectivetransport) 7 T1E A (FriomiEsm) « KU/ UL (i
o) EIEME (chemotaxis) 23ITTE LTIV . {LEAIEL (chemical gradient ; FR7E WM A 1 Al %
k% &b g) (TS L TIRAE D EIK D TH D,

REHLVMESRTH DL DT, VAT 4 T ORI O Ty A FRLCBE L, IS 2, T

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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ATV DUE OK) DIREREITIAA TV DR RE I N T Y F 038 5 “SBEHIK 25 AL
WCHAEMOBTED G 2Rt L TnDs 2 L) o) iclbhs .

B (WD 5, B advection) &id, BRECHEREREZIELOE 3 HDZEMDH 5 HIR
WCEBWT, ZRAOMEOBENC & - GRECHEREOE(LFSE T 2 (WHEENZMAN TEITh
B) T &, MEFD D BREHTHA T FIT IR BR . RREOZEM Z R LIeBE R I A A T —H)
REZFE S, MW EE RN E LT 7T D alRBEZ TR TO L )IGRR5Nn D (i
BN FHEERR L ZERERESH)

Bl LT, HOHEADEBIIHBTCNETN D> T, ZOBEIIBIWEIRHDLTDH, 22
T, BRIC L > TERPWEKDPEITN DS Z L 2BH L WV, TOHLTIRERIRS LR BIHIE D

(A Z7—50R) o BBOWZERDER, M7 WZEKBEMNAAIE L, BEEIC L > T nz2Eidd
D HE D BB~ BEDAWERIIHMUOH 2 S A~BEIT2 (777 Y aiiih)

3. Surface-division also referred to as colonisation.
FH TOWAEY DLYEL (surface-division) & F7-, 2u=—{k: L THHEOND

4. Synthesis of EPS, which stabilises the sessile population.
EPSO G, ZHUEEAE LIMAEMER 2 Z S E 5 2 LT

Such biofilm communities can communicate via quorum sensing and in the presence of certain
danger or death, induce secretion of protective metabolites within the structure of the biofilm
signaling and inducing a form of protection to the layers within the biofilm layer.
FDXIRNAFTT 4V« 2 =7 4 — (biofilm communities : *1) £, 7 4T Lt 7 (quorum
sensing; QS; %2) (X VW I I 2= —hT 5 (x3) ZEDRHKDIENEZLSTEY, HIHEDOMEMR,

& D WIFFEDTFIET, N4ﬁ74WAEW®%Oﬂ®E XU TIHRELZTER T D0 D v 7Tk
HEAEITH) Z LT, TONA T T 4V AOHEENITRENGHM O W E TR I D,

*1 GRIE) A F T 4 VATEBOERER, Hiehb 2O SEME#EE L TWD X9 ICERES, o
I ANA T 7 4V AT A OREER 3 p A= —CHREE b > TR T 2MBRABREED B S
L. TORER, k= F (ERBFHIMNL) BERTZS I, ZHRRBEWEINBR — DA 47 4 v

WIZIHAFTE D X 0ITRDEEADBNTVD, (GBI BABEMERTS A 47 1V LBT5ER
2 e (AT 7 4 s AP —BREOHKO SO LA —T | ARHGE, 2005 45, ¥2,500
+B BUE, HEARD RIREMEDH D)
- 7 4 %5 7 Biofilm : https://en.wikipedia.org/wiki/Biofilm (B AZEOHFHR S SN TW5D)
2017.08.04 77 & A

Gadn)  TRA 7 ¢ )V AHFZCEAF OB | http://www.jseb.jp/jeb/10-01/10-01-019.pdf
2017.08.04 7 7 & A

RXI<F BT, BR EBLLTATIANBYET, RUIFEXEERRT B0 DOHBIHS =Pharma Solutions Co., Ltd.
EDTY, COERIZEALT, HeTEZ T 215/ BTRXITEDNTITOTREL,
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%2 (GRIE) 74T 2y 7 onTid, Btk 1 O AKED VIE NA 47 VA EAEDH
THHRICE] DR B RAGR LG D TZDICHETH D, VAFIT AT DI F T b7 b E,

IR TH 5,

- (%33 TQuorum Sensing fHIfHIZ HE5 < /A A7 ¢ L 2 JEREHNH] ) - http:/Avww.jseb.jp/jeb/10-01/10-01-015.pdf

W

2017.08.04 7 7 & A

%3 (FRIE) - FAESRUNEALT 2 & H D MDALTFIENERL - S, ZRUC R D AL T 4 v 22k
WL B E S DTS D Lvbiui T D

Little is understood of the extracellular polymeric substances and metabolites produced by these
organisms and also of the cellular debris which remains after cell death. There are no specific
Ph.Eur tests specified to test for some of these EPS and metabolites. Some of these include
exotoxins and bacteriocins (piocins, colicins) as well as endotoxins (for which a number of test
methods are prescribed in the Ph.Eur.).

FNHAEMIZ L0 AR S D RIS E W (extracellular polymeric substances ; EPS) K OME#IIZ DU
TOMMRIL, FaEHEAL TR, Eo, M ERZ IT5% S35 HINaFRE (cellular debris) (Z-DVNT D
PR & 56 SHEA TRV, £ HEPSE L OMEHMIZ RSOV TORERIT, FRINER)E T DFriE
DORBRIIFEL TV, ZAOWED S LOEDMNE, =2 K FF 0 (endotoxins : i) (RN
R F IS ORBFIENIBRRILNTWD) L3, Exotoxins (i##% ; *1) & U'Bacteriocins

(piocins, colicins ; *2) MNE EIN D,

* 10 R shER (B E<Z, exotoxin)  &ITHIE S E RSN T 2 R ORHTH Y . ZORGIEF
NI BHDHWEIRY RXTF R Th D, W) EHE CHrEN R R TH D DIk L THMER O3
B TH D, HEHITHRL~ Y CETUET S EEBEE RN, EREEZET S XY A Kb, UE
H7e 44555 & L CClostridium perfringens®Dazzsa, AR, R U X AEOMERE, 2 V7 H, KW, 7
RoskEozrsa b oindbsd, (v bL0iE#E)
k20 (FRE) N7 U AT (Bacteriocin) &, MIEEEAT D, B BICHERSCERMI ST 2 FLEiE Tz
Hol2 B RTERNT T ROMIHTH D, HMFHERSCY U LAVOXFT—/TFLHALULTWS
(> b &5
Piocins (B4 ) ik, MEANAEET DM OUFROME 5 L COMEME 27 TV Ao LT %
2, ED ) LiklEE Pseudomonas aeruginosa (IH44 P. pyocyanea) NAFET HHONEA T TH D,
(v b &5
=1 2 (colicing) & 1, KJIF i (Escherichia coli)BE DM 23 33 2 PUiE & o R OB CTH 5
(v b X igdk)

Current methods of control of bioburden are based on the control of the planktonic organisms
present within the system, material or product being tested. Biofilms are typically sessile (attached

RXI<F BT, BR EBLLTATIANBYET, RUIFEXEERRT B0 DOHBIHS =Pharma Solutions Co., Ltd.
EDTY, COERIZEALT, HeTEZ T 215/ BTRXITEDNTITOTREL,
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or fixed) but can also exist in a free flowing form for example during detachment. They can be
difficult to identify within a system/process as their presence is usually relatively unknown until
such time as an out of specification result occurs. This is because contamination of the water,
where part of the biofilm has broken away, may be sporadic and random and therefore not easily
detected using “grab” sample techniques.
BAEDASA AN=FT U OFBEOTIET, VAT 50 FAE TR Z 3 2 8- IS E T 2 i
AEYD (planktonic organisms) 2 Hl T2 Z EIZHASWNWTWND, NA F T 4 L AF— IR E A

(sessile ; 1 F/-ITEELSINTWD) THDHD., B ZITFIEE (detachment) 2 L CWAENCIX, HH
I TAT S JEHE (freeflowing form) & L CHAFAET D Z LA HIRD, Gk : WRlED) AT LT
2 ZAOHEANT, ZNOEZRET L ZLIIRETH D, L0 DX, ZH O OFEITEE OB
AFERNDAET D LD el ET, BFITMD Z ENHRL2WVNALTHS, ZHUT, A A7 4L A
DO—ERHMBNE BTGB OKRDIGIRIX, BAER (sporadic) 73 DT X LA THY , £z, “grab”

RiE : “onsmBa"0Fw) VTV T T =y 7 AL TR, BHITHBRENA TRV ETH
Do

Therefore, measures should be taken by manufacturers to firstly put in place scientifically justified
mechanisms for maintaining biofilm control over such systems and processes then prevent the
further formation of such biofilms following proven methods for cleaning and sanitisation.
Fhc, BEEE L, TTIEROICEO WFI G 27 AL v ADEIRICHTZ > T, N %
7 4 VA HEEFT D720 D, BRI w2 o 72 A B = X I (scientifically justified mechanisms) %
WUNIRHET DLW HiEE L HRETHD, T LT, FHUTL-T, 72V —=v27bH=74F
— a3 YDIREN SFLTUW B TE (provenmethods) (ZHES T, ED X I A F 7 4 )V ADO W I2 HIEKL
ZRI<CRETH D,

2. What approach should be taken to maintain control over systems which can be affected by
biofilms?
VAT LEEIIDI 0T, WAFTTANVAIHEEEZEZAONS X O REEZHERFT 5720 b
DIRIET T —F % L HREN?

A control strategy should be developed to assess the risks associated with the current manufacturing

processes and to determine acceptability of existing control measures. The effectiveness of the

sampling and testing regimes employed at the site should also be critically assessed in conjunction

with the development of a control strategy.

MK AZHET XETHY, ZOEIN & I1X, BIED WR iET 02 2R DH Y R 7 27 AR
R LT, BEFOEBEHIEDOZINME (acceptability) Zi-XD LWV DO TH D, HigfdEpT CfEH L T

LYW TN T R OREBROIZHE (regimes) DA ZNMEZ . & BLHE OH]E &SR T, #HHpic

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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THEAA L NETRETHD,

3. What is a control strategy in the context of biofilm and contamination control?
NAFT 4 Vb LIEGAEOBEMICIST 2 FHERIK L 13, EOoFRb0n?

A control strategy should take account of the design of the process, the mechanisms required to be
put in place to control and ultimately prevent or minimise the risk of contamination.
HHEIG X, ROREBETXETH D,
- WFI BUE 7 08 2D T A 2 GRik - LT v 20 SR )
- H A YT D7D EE SND A=A N
IR, THRD Y 27 B, D WTRAMET D

Such a strategy requires the following thorough process knowledge and understanding taking
account of all aspects of contamination control and prevention, including:

ZD XD REHEIRIEL, LNICR RS L9 REFEHOEZEZ LI LT 5, LA HITTG RO & B0
ETOMHZBF[L T, Trt20F Ly (k) CEMEZBELTTI ZERBETHD, ROE
EHNEEND :

Design (&X&1)
— Feed water system (i o 27 L)
- design  (F%it)
- quality  (54ED)
— Treatment system design, e.g. (WLEL 27 LD #l 2
- turbulent flow  (F&Lif%)
*nodeadlegs (7 v RL v 7ol 2)
* drainage  (HE/K)
- materials of construction and roughness of surfaces (stainless steel, plastics, gaskets,
avoidance of rough surfaces and elastomers)
FHME EZEHOHRS (AT U VAT TAF v 7 HAry N HOREEZBET D
FONT T A =~ (elastomers : #iR T = LBEEE RS THE) )
- welding’s (& #EE0)
- air filter (incl. integrity) (=7 7 ¢ v 2 ; S22 5Te)
— Cleaning and sanitation procedures (VEifds LU =7 — 2 » 51k)
-+ Water system qualification (K> AT L O MEREAM)
- Personnel qualification/training  (fE3# k&AM 5H50)
- Raw Materials, e.g. U5 EE, B2 13)

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
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— Water supply (545 %)
— lon exchange materials (1 4> #Z HakitfiE41)
— Cleaning and sanitation materials (%&vf4lds L OV =7 —2 2 »4l)
+ Control strategy including in-process controls applied to
PATIZxd 2 TRENE B 2 5 1o BRERIE
— Raw Materials (544 %)
— Feed water system ({if5k o 27 4)
— Treatment system (JLEf > 27 4)
+ Monitoring systems (qualification/calibration) used in the control strategy
EHHIKICEAT2E=4 Y 7 « AT A GEREMERER, R IE)
+ Preventative maintenance to a standard that will not add significant risk
from a contamination view point
HREWOBLENS, BRRY A7 E2MA 52 &DRWEEIZ M) > TOTRIRE
— Feed water system ({if5 k> 27 4)
— Treatment system (JLEf s 27 4)
— Premises where the systems are placed (= ® > A7 A% (& 5 T Offiik)
— Other nearby systems that potentially can contaminate the water systems
ZEDKY AT La GRS DR FFo, TOMOPET 2 A7 A
- Utilities, e.g.  (Uf%%, il z13)
— Compressed air (JF#fiZ240)
— Ventilation in the plant (Z®i%(iE (77 > ) 1281 5 #4%)
* Robust QMS  (HfENED & B fWE~ % A2 K« AT L)
— Deviation handling (/i o Hfi )
— Root cause analysis (investigations) (fEAJSN b GR#) )
— CAPA (ZIEHE TRIRE)

Contamination control and steps taken to minimise the risk of contamination are a series of
successive linked events/measures. Quality Risk Management tools along with scientific

judgement can be applied in determining critical control points.

HYRD Y X7 e fg/MET D7e0IZ & D& HROMIE L ZD AT v 713, EFSWo 7o,/ Tk
(aseries of successive linked events /measures) D [BEfFIF NS N7z—HOEE V| 72D, BHEEATHIET (scientific

judgement) [ZA1Z T, WWE YV AT ~3 T A2 MOFikE, EEE P (eritical control points) 2 P E T 5 728
R 22 kD, em

BT GG AT /N T D707 Fa—Fik, BEFIMICHT o TREEHIK RS > 2 7 2 Ol % F1 4
L= ofEmIE. TERZAHIE] THD, TORARLRDE 253 1w EttoRAl &, TV A

T ADOHEE T B Z EDOENIE, YU AT LAOEEEEZKELTDH] L) 200 REZRJFANIHES TV

£
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Do MEMTGY A~ 7 m IR O TIE RS MERBERE TOMED FRIZETN . AT AR THA S
N L7771 A bEnk) bOLEXDZLENEHETHD

A contamination control strategy would integrate all of these measures to ensure a more
comprehensive approach is taken with respect to prevention and control of microbiological
contamination.

1G9 BRI X, MGG ORI EHIENZBA L T, RV IRERT 7e—F Db Z L2 RiET 5
iz, ENHDHROETERAILT D HDIZRDLTHAS D,

Such a strategy should lead to the introduction of a control programme which is an iterative process
taking into account all information throughout the lifecycle of the products and processes.
FOXDBREIKIT, BEHT O ST AEFEATLHIETITHOIRETHD, TOEHRT 0 7T NE, 2D
B @GR costrwR) KO READTA 7 A 7V EE LT, R TOHREZBRLZND, #0
WLENEATORNOMSLT D, EWVWobDERD,

R

FAEOREKHKRER G OMEDRIFHORRN S, ERROBZFHIL, e R+0Thsd, Wl ORIERHKRLER

i, —OOHMb SNTZARERERDL ZENEETHD, FA v FEFIFETIIZ, LTO#EY Thd,
RESEHPKBOER R 4 . Bk SNTc—2 DR LE LD Z L,
AR 2 2L, BRONA AT ANV LADEEEZE 2D L. T (EE) | OFBEICES < ErE,
SR BER OMAEME B A2 B 2 5 LT, D CIENERREEY — L ThH D,
MR R ELERR i 2. BififbShic—o0ERR L R3] 223, TZOERERITIZ 55 HlEH R EE
., MBEEAREMTS) &), Fikmad b2 L 2BWT 5,
Thbb, MERMOLET, HLOWIYV =7 —a v AHEFEZ, WD D WIXETERENROZ(L &) LT
W5, METIUT, BERMSC, V=T —va r HBEHEOEENADTHD Z LiE, —RANICHETES 50
RO ZE L E LTI Z D Z E MRS, 2D VAT AOMAEYHIEIL, ¥ ME (Hf) | offws
VELTLHDTHY, T& (EH) | TR,
RISEHIKBOER R & W O ERBR Th > Th, EMFITEIT D TERMEZEMEORA] 1XFITRY S22, B
AEOREFENR LN LITERERE LTRELTND I EE2EBHKT 5, oF 0, REEHAKRER MM 5T
WDTAERIEA TR 22 BRI 2, ARRICHEIDUE, ABROMBIIHME L, X
VIRV T hIUE, EARFEORFE (%< OEE1EL, Methylobacteriumspp.) 1ZHXH L, & B IZ3RWHIHH 2 0
L ETHAEmbHRESND Z &b D,

L, BELRTRIZVT RN LT, AT T T 4N E—ER ETOEEERRT, — 741 4% 1
DOHEEED HEVITHZ (1213 200 CFU filter) & pE DR WVRAEY O BRI A5, hOR/E
MOERZIH L TLE D, TOXIRIREITRD & BEEFHRE, WHEBEPE—-CTH D LR THIT %
Nl R

b 9 — OO, HEEEITRTICHEET 22 TCOREMERETE RNV 2L THD, Tidss
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B EREMDPBEOMETH Y | BRIEOREARRA L VWA DD TH D, WMAEMBEOMT &V ) 1D

(T, WD DNA =7 o —Hhfniciifrsh o L 25 ThH 5,
(https://www.jstage.jst.go.jp/article/jslab/23/1/23 24/ pdf )

SRR L & 2 VW FERER T b CRe b EERMEIT, ) vy - AR— b aRm L Ot o A

BT 5&0VWS5 2 & ThD, EMRMAMBREIE, o Yo7V oy« RN— M OE g4 il LT

PR3 o0y PN FEERT —~ Th D, HMFIH AT XM BEICEME T 5 2 Lk 503, RIKHKFTO

WA Doy 2R | BE SN DRERIY 72 0 K, B EZIEICEHHE Lo HEE S & (UARE - #1213 1 mL Y

ERWFENRDH D, ZiUuL, Yo7V o - R MERITHAEMGRENFIET 5 2 ENRET 5 & Bbh b, A
A VEE N TV D KICE T 2 HOBE A M U TR T 2 0 & ot 2372 0 EAIC IR EE 22 3E ~ o
DX PECTH D,

BURAPKIUE > AT DZBT 2WMEHOHIE Y A7 D@ EpTE, TERAmO IO K& 26E&5] THY .,
Do [ et it OKiiize S K 2 BEZ EOWBR /2 A N L ARIEF DR WETT) | ThDH, ZD25%
PR RIRECH 72 9 @ AT, A A R RE, AWRETH D, T“Hna i) L LTETy K- L7Re
PN T R— NSO JRITEIEIEDN B D,

FREOFISMT EDI #EiE TH D, T EDI O A F U AZBBIESWE L TV A 720, BHIRICE L T A1
O FRN D R L2 220 | HEITIENT 5281085, LA L, EDIZEEEZIEIESE72Z LIT
K OBHERMEICANA A7 4 VDRSS & EDI ZEEITMAEMG YR & 72 5,

BEEHIR DK AT DFHEIZ B T B LRI H OB o 7 VTSR K D 43 BL R O iz BRI L
TH, RERWEWREETRV, ZIUTK L THEDOT > T AT TR DML HEIT 51T, K&
WA E WA LT 5, I RERUEBCTH-oTH, WRNELD Z LR DND,

AW FHIY 7V OGEIL, B L B WHTEOBE DR & 5 0G0 OMWFEHE) CHEAEEZ L CEHMEYT 5
VERH S, ZOHE, bKOARZEF TZ0Y 7Y 7 - R— b LR LK TR O ERE & #ik
W, ZBERT 502 EWIOHATHD, ZHFVAZTEAA M ZBLTEZDLRZIFHTHLDL D,

4. If a biofilm exists what steps can be taken to eradicate or remove it?
b LA T T ANVEPREELTHEDTHONE, ThEZRBEIEZY, BRYBRWEY oIz, £o
RIRAT v THRDRED?

The approach to biofilm removal may vary depending upon the complexity of the system and the
severity of the biofilm formation.
NAFTANEERETHEDOT T u—FiE, VAT LOEHMEB LONA F7 4 )V ATROE
KM (severity) IZEL > TEDLDHLTHA D,

Thermal inactivation can be an effective way to inactivate a biofilm, but this method will typically
require repeated and/or extended elevation of temperature compared to the routine sanitisation
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cycle. While the utilisation of a hot water flush through systems is considered acceptable in order
to minimise the planktonic contaminants and biofilm existing within a system, it is known not to
be fully effective in the removal of biofilm mass.

ANEMT & 5 5L (thermal inactivation) (X, /A A7 A /L ADRNFAGICHE RN R TIEL EA DN, 20K
BT, AENRY =T 4 B—va A 7 LU T, #kLITS 2 &, BIO/ E72
I, BEAZESRETLZ2EBRELRD, VAT LAOHEKT T v 2@, FilEL TWAHIG
YA (planktonic contaminants) M OV AT ANICBEIZAFET DA 47 4 WV A ZH/MET B T2 DICER S
NAFIETIEH L0, TNET TIEAAL AT 4 VDB (biofilm mass) DFRENC A7 TR TIL7e
WZEBHHILTVND,

Use of chemical sanitising agents should be considered as part of an effective control strategy.
PR E RIS D—D2 & LT, LR =2 A D T RO Z AR T RETH D,

Use of chemical sanitising agents is an effective method for biofilm removal but introduces the
risk of residual chemicals remaining in the water system. Therefore, monitoring should take place
after chemical sanitisation to ensure that the chemicals have been removed from the system.
LY =2 A4 P THRIOFERIE. A 47 4 )V DDOBREITIIRRTETH D, TDOKY A
T AW LA =2 A DU T RIDRE T 2 ) A7 AL TL 5, vz, £ OHHNR
VAT AINBBRESNTND Z EERRAET 72012, ALY =T 4 B—v 3 VRIS G 2hak
BEhTnszln) E=Z VT EBITHIRETH D,

The ideal mode of action of chemical sanitising agents in the context of biofilm is to both penetrate
and provide the appropriate kill to the organisms in question. Appropriate velocity during flushing
will aide in the removal of debris and chemicals.

WA FT 4 v e OREN T, bFRT =% A 20 ZFOEHOBBR 2T — F (LR 1%,
MEE T OMAEMICETIREL T, BWEUICEBIEL WD MAEEE5ER252LThHD, 77 v
VT HICE YRR A MERF T D 2 LU, MBE (ebris) OILFHEAN LA FRET DS ETOBITE RS TH
59,

When hot water or chemical sanitising agents are used in this manner it is important to ensure
that the systems recirculating or flowing and the sanitising agents utilised are not introduced
into a system to exert their mode of action in a passive mechanism. Any approach to biofilm
removal needs to be a dynamic approach within the control strategy.
BUKD D WIME P =2 A V0 ZH 2 Z OIFETHENT 280, 20 v A7 AOEER £ 23
(systems recirculating or flowing) <>, T 5V A =& A4 XHIN, B A T =X LOEHE— RO
(T (to exert their mode of action in a passive mechanism : R LEMHF) DT AT L ~EALRNT & EEIZTT
HZENEETHD, "M AT 4INVAREOT T u—Fi%, BHEKOFAN BN T e —F
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D GRE: TREBOERE TEBISE BIENICHLT %) OBRTHS5) T EPRETH D,

Any physical removal approaches should be used with caution because of the high potential of
damaging the surface leading to higher risk of recolonization sites and/or corrosive attack
(rouging in the case of stainless steel).

Wi 72 2B IR R BT 7 —F BB L THEHTRNETH D, £V O DIE, "M AT 4 VL=
B =—{bDERALD U AT Rk ZOWMIESHBSHAT 2V 22) PERTHZ L0 RO/ XL, BEME
M (AT L ZAOEEIR, REPAHMECRD) VRAZPHRT 52 LT, RaHMBET2m0Y X
JEZTHIETRDINLTHD, (%)

¥ 0 GUE) @RRETONAS A7 4V AOFERHIL, TOBEINTZREOBFRAZEZ T 2%, H<MHRL
b ThD, HlziE, ROERESROZ L,
) SRR BAREERS: “AEMII LD L IR ARSI E 20027
http://www.nite.go.jp/nbrc/industry/mic2009/knowledge/knowledge 2.html 2017.08.047 7 & A
KA, B RRE~OMAEY O & L WAEMBRE (MIC) | miRFa5E, 53548, 3%, pp.111-117,
20094F-5 A . https://www.jstage.jst.go.jp/article/jhts/35/3/35_111/ pdf 2017.08.047 7 & A

Appropriate removal of cellular debris should also be considered, as excessive debris can result
in increased levels of endotoxin/exotoxin etc. existing within the system e.g. by emptying and
refilling the entire system with fresh water.

AIREFRIE (cellular debris) DIEBI2FRED BB T REHFHTH Y . @BRIHIABENGFETDHZ &
X, DT AT LAWNIZIEIET Dendotoxin / exotoxin (M, sh#%) 72 ED LV OHREAL S D
(k1) o TOEIRT LT, TDOVATLDKREZIZLT, HleRKTY AT DRERE T2 T 72

ElZkoTAELS (%2)

#1: GRIE) =V REF VU3 —RWE e, 77 ABREHOREIC L > TR . Zhictkn, =
R Rt b k& <R AR S, BIEOEET Y R 3o ik, KBEREO L0 THD, ZoEgET
R R o LTSRS K- Tt FER & LT 1000 15 & % U M3/1000 FEEE OEMED 872 0 3ELET 5,
£ O LTI EEOEMENTFET 2 HKOBEEN, B L% “1000 cel/mL"F2ME L 72 % & | 0.25 EU/mL
DEEEFFOT A A MPBEEZL 2T 2 ENME SN TN D, THEFMEE T L EERY20 o=
VR MRV R (RIBEOIEMEBRE) (X, [25x10 " (-4) EUlcell] 725,

FERRN (FREaIHZM) TIX1EUIE, 100pg (0.1 ng) TH D, RV LEITIE, 1#EH-Y Oz R
FEy B (RIBE A2—2 & LTC) 150 femtogram (150x107°(-15) g ) & T =, Z DA% 1000 {59
5L 045ng &%, bbb, Z o 150 femtogram D=2 K hF vy (BHE) 1IRUR LD E VR D,

L7eo T, 1THEIRYTZD OFHHEU & (REBE O K MR AGMRICER L&) 12, 20
2 ODfEIEX, (0.15~2.5) x10 " (-4) EUlcell DFiFHZ R L TE Y, ZOMIITIZ 7 T AFEMEREO 1 ke 7=
DOV R X U BRL D LRSS,
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(LFREDFIHESSY)
For example, 100 pg of the standard endotoxin EC-5, 200 pg of EC-2 and 120 pg of endotoxin from Escherichia
coli 0111:B4 have an activity of 1 EU. It is taken as a rule of thumb that 1 EU corresponds to 100 pg of endotoxin.

http://www.protocol-online.org/biology-forums/posts/1380.html

*2: GRIE) MaohroY =240 74T 5 L, KOBEFE LD EANEZIUX, A 47
UNVEDREEMELTCNSD] EW0WIEXFTHD, KeEANERZLZ LiE, HHENKR, KIZEEN
DT EBEDOREBY AR T H L THD

Frequent, rotation of disinfectants and detergents and inclusion of sporicidal agents should be
considered as part of a robust strategy.

UIX LI, WHEAl - el o —7—2a b | BFRAIZ GO D 2 LI, M2 K- DHIE (obust
strategy) & L CEDEHEZETHZ &,

It should be noted that once a biofilm has been established it may be difficult to remove even
using the methods above. Any biofilm removal should be followed by a period of intense
monitoring before returning the system to use to ensure that the biofilm has been effectively
removed and water quality is consistent with the specification.
OLTZONRAF T ANVERFEL L CLE -T2 b, EROFEEZFEH LT, 2R a0 RS Z

IR CHH Z LI ETH L, WA AEAEDASA T T 4V AEREL, SNA T T 4L ADRR)
RBCRESNTZZ L, £ L TOKOMERBMNICH D 2 L 2T 272012, IR (ntense) £
=) T O ER T, EORICV AT LEMAPREICRE T ~&E Z &,

A robust preventative maintenance programme is essential in order to maintain equipment and
premises to a standard that will not add significant risk from a contamination viewpoint. Consider
regular inspection of utilities, process equipment and transfer lines for obvious signs of
deterioration — O-rings, gaskets, seals — regular inspection and replacement.

WHGL L WO BLEINDERRY A7 ZMA 2] LD ISR LT, @D H 5 TR A 7
FUR T BT T AL, IR AR AT OMEDEETH S, B (deterioration) D 7R
MDD DINNZDONT, =T 4 VT 4 i) . T ek AR KOBET A - OEHN A%
EZEETRETHD, Tbld, OV 2 7 (©Orings). T A B(gaskets), T —/b(seals)’2 ENH D | EHIRY
IR L S B R D,

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,


http://www.protocol-online.org/biology-forums/posts/1380.html

EMA (cf)  FFFRBIIEIC L DK ORLEICIR D QA (HIZE & A 47 4 v A, ROVEELENS)  Page 36 of 39 pages

5. What specific agents can be used as part of a control strategy?
EHEO—BRLE LT, LX) REFIBPERATEEH0?

Examples include sodium hypochlorite, hydrogen peroxide/peracetic acid solutions, sodium
hydroxide. Appropriate contact times need to be established.

Z DOk FEH & LTl WL SERS (Sodium Hypochlorite) | IS EE{L /K S/ IEEBATANY (Hydrogen Peroxide / Peracetic
acid solutions) . ZKIE{LF b U 7 A (sodium hydroxide) 23E £ 5, w7 M 2 N T A MR D B,

Additionally, preferred passivation chemistry methods can also be considered in the control
strategy.

D, HELE XD RENRE(L DALY 5 (preferred passivation chemistry methods) & F 72, & ERERIE & L CHE
T2 EnHksd (%)

* o (FRUE) REWE(LIERI IS DO HENR S 503, BEZER OK T AT A ClE, iR £ OEERLHIT O
BLHFENRZNL D THD, ZOX ) RBIIMAED S F - E SE 5,

Ozonation should be also considered for loop and distribution systems for WFI water. The
destruction of ozone can be done by UV irradiation/treatment.

A B F 72, WEUKDO L —TROGEL S AT A TERTH L, 4 v OBEIX, UV s O
MRS B K> TIT 2 %

Use of thermal sanitisation where possible should also be considered. Generally temperatures
above 75°C should be utilised.

AREZR G AL, M LAY =FT 4 BE—va VoAb EETHZ L, —&IZ, 75°CUL EOIRE %
M2 Z &,

An approach that utilises a minimum of a double-edged approach should be considered, e.g.
thermal sanitisation in conjunction with a chemical sanitisation at a set frequency based on robust
risk-assessment.

double-edged approach Rk : “MEO4< Birotzt=F 4 P—va D 2507 Fu—Frnd &) AT 577
n—Fb, BETLHZ L, Pl =7 4 B—a v EHAGDELETOMIC L 50 =7
S4B =g, HEEOHD Y AT -TEAA L MIESE, HECRESN TS,
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6. Are there any additional measures which should be considered in order to increase the
probability of detecting the presence of biofilms?
NAFT7 4 VADOFEOREERE BT 5LEB2 005 K57, BMOFRIIFET L0

A robust sampling plan is a requirement. Such a sampling plan forms part of the assessment of the
effectiveness of the control strategy employed to minimise such risks of biofilm and general
contamination issues. Each potential source of contamination should be incorporated into such a
sampling regime. Ongoing evaluation to determine the appearance of an adverse trend should be
performed, however, the seasonal variation that occurs can only be determined during the annual
trend assessment. The effectiveness of an environmental monitoring programme should be
formally assessed at minimum on an annual basis.

HENED S DY 7 ) CTRHRIBGE L 10D, DX DY T TR, NAFT 4V LR
SR IVE G ORBER DV A7 &g/ e T H T2 O T 2 EF I O —HME2 KT 2D TH D
BRI L TOZNEND RN S /AR Z M TE 5 L5 ftillAh it 20 X577 ) o7
AT (sampling regime) D HIUIHAIAMATe RE TH D, HFE LRV LY RBRHINLTWRWINZIHR LT
D DA BIFEM (ongoing evaluation) 1T 9 XE ToH H 25, 4 U520 N2 WEEIHEENL, 2R TD
LY ROTEAA L B U TORREST D2 ENMRD, BREE=4Y 770 s T AOFMMIX

IR THHFERN—AT, ERTEAA L b T RETH D,

Sampling programmes for water systems should take account of the quality of the water supply to
the system as well as assessing points throughout water generation. Water quality is best assessed
through a pre-determined, systematic approach. The loop return should be sampled each day of use
of the system in order to provide additional assurance of the quality of water utilised in the
manufacturing processes. All points should be sampled on a rotational basis to ensure that the entire
system user points are sampled at least once per week.
BSEHK AT LYY 7« a7 T A, BIEHKELE (water generation) 21 L COARA > b
GRIE : "B OB TH S H) a5 E T, FD U AT LA~DKMHED FE (quality of the water supply : (R
) BAKOMEEZRRTND LEDNA R, ZOMRERN L EATH S ThEEAH2) DEETDH I L, KOMWEIX, T
DREINIC, VAT~T v 7 GR#tR) 7 7u—F 2@ L7952 & T, &b RJGHOTD
ZENHKRD, V=T DV E—E FOVAT AEMEH LI AR, BE T AT S LK
S OB INPIEREE (additional assurance) & 5-2 272012, EHY U T NAERINEITHO RETHDH, DU A
AIRICBIT D —Z « RA B (userpoints : T—2FA > b LAUEKRE Bbnz) OETIL, 7T
H1HEMNIC 1 EIOBEE T, o7V o T7T5Z L EMIEICTHZDIZ, 2—T—3 3 2 (otational basis)
KOS TV T ETRETHD,

Routine identification of contaminants isolated during monitoring activities is critical in order to
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ascertain if there is any shift or change in the flora present within a facility or if certain specific
species become more prevalent
F=H Y 7 TEBPICBES N ERE O B ERREEZ, ROKZZEAT LTI FICEHETH
Do
OYZRENIAFAET DIEMEFE (flor) D, A HDT T F & D WIELREL TWDN?
Q@b HRFEDOWEMEN, L0 EE 2 E T (more prevalent) & 72 5 TUNRUNDN?

E - ERCoscE L “identification” ([FE) & &5, BLEIZITHERBR TR SN MAEY 2 n =—2 2 TRE
THZEEFAAETHY . FEHENTIT RV, USP ™<1113> MICROBIAL CHARACTERIZATION,
IDENTIFICATION, AND STRAIN TYPING (FfEd VU > 7) | % CHARACTERIZATION (4:fti7)
DEZFEFEHTRETHA D

http://www.drugfuture.com/pharmacopoeia/usp35/data/v35300/usp35nf30s0_c1113.html

(2017.08.04 7 7 & %)

B AKRE S 2T WD X 91, AT 6N AT A TH - T, B2 ) OFAEY 2]
RSN TV L HEDERRIT, ZOEIIREICEMNROIRY | HET 2MAEMERIIZEL TV D
Lo T, BHEOFEHTIE, T Eav=—0ABUZ LV EHL T, ZOHEEET D, TOEH L
RFEH = v =—1T5x LT, MR & i e A L AU CLLRTORHEATT (characterization) D442 —
BT 205 MRTHI LT, VAT A LOMAEMTIIFESICERICHA 2D TH D,

FRETHNS, = ORI IZ BIE AT 5 I C IR E (Identification) D3 = 7' 1 75 A i) E 3 5 S HE N
%, FHAERAT (characterization) (&, ZIVEAT 9 HDOHBICKE LA IND DRI LT FHEMITAE T
ThoTh, FEMEBFELCTHLINIRWENETH D,

HER T LT, 2D OREMSTIC K 2MEWO MBS L A8, £ L CEREORERRE NS T
— &%, MZ L TEI L, ZY T TH D, T2RDHEIENKART LAOMAEMTIEIZ, MRS
NI EZWAEMIHEL LTE B2, TORIHAEE 2D Z LICEDEDOKIEDHFIMENRH 5,

Use of more sensitive endotoxin detection methods should also be taken into account. Alert levels
should be set based on the capability of the system and any change or adverse trend should be
appropriately investigated.
YRRV UO XY FWARRHTEOEMN b £/2, BEICANDINETHD, Uik (it wh o) ¥
AT LDRES & AT BNDZEAIZE S X 77— MEEMEEZHET XX TH Y, EABMHIN (adverse trend)
EEICHETRE TH D,

R« Part 1l Biofilms and control strategies %5 4 THIZ, 7T AREVEE O 1S 720 D> K b %o &5 EED

BREBH L TWHWDLOT, REIZS L TERIAT,

The frequency of trend analysis and use of trend data is critical. The use of rapid microbiological
test methods and systems should be considered in order to improve or increase the probability of
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early detection and allow timely action to be taken.
MLy ROHOBEE FL2 R 7 =2 OMIE, FEWICEE (itica) TH D, FUVDEMETORMEO
AREMEZGE L, ORI E, XA LV —RT 7 v aEafel 757010, AN F L
BLOVAT LAOMHEZETRETH D,
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