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This set of questions and answers is intended to provide preliminary guidance until such time
the on-going revision of Annex I of the GMP guide is complete.

Z D Q&A D v MME, BUEITHI TV S GMP guide D Annex | DEENE T 5 £ TOD, YHElHAY
IRHA L AZRMET 5 E 2 HNE LT D,

Comments should be provided using this template. The completed comments form should be

sent to adm-gmdp@ema.europa.eu
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Part 1 Production of wfi by non-distillation methods — reverse osmosis
HABIEICT LD WRI OBE  —  RIE o 5

1. The monograph requires that notice is given to the supervisory authority of the manufacturer
before implementation. Who is the supervisory authority? — (GRiE : BRINFKE 5 D) WFI D 4%
FiE. GRIE : JEARRIEOFEM) 217 9 AN, WESEFENFE Y RICBMEL 5 2 L 220k

LTWD, ZOFEYUR LI, EDOMBRZFET DD 2 s 5
2. What are the main concerns around the use of reverse osmosis to manufacture WFI1?

WFI % %5 2 72 O D328 DE IR 2 i ROBRE LI 2 s 6
3. What are the main elements that should be considered in the design of such a system?

VAT ADFEFTHEETAREEERBERIZEDERIZ D DD P e 7
4. What approach should be considered for the qualification of such a system?

WFI 52 27 A OREASMERHIICIZ, EORRT 7o —F 2B 20 NEN? i, 17
5. What type of sampling regime should be employed during qualification and during operation?

WREPEREM S, B LA FERPICL, COXIREZATOV T Y U IERERANDREN? 18

6. What testing should be employed during initial qualification and routine operation sampling?

W OEAENERN & B FHNEER DY 7 ) 7RIS EORRRERBREZIT O NE 2 19
7. What are the expectations for preventative maintenance on RO systems used for the production of WFI?

WFI ORGEIZEH T2 RO ¥ A7 LD FRIRIREIZOWTOHFHI E DR b D)2 ... 21

Part 11 Biofilms and control strategies (/XA 47 (/L A EEBRERIK) oo 23
1. What is a biofilm?  (/SA 7 4 VA EITMAIDN2) e 24

2. What approach should be taken to maintain control over systems which can be affected by biofilms?
VAT LERITDE ST N F T 4 VAT B 52 b5 KO Bl ZHERF T 5 72 0I2iT. EokRRRT

T T B L B rRE DD bRt bR et b et bbb 28
3. What is a control strategy in the context of biofilm and contamination control?
INAF T 4 v I LTGRO BEAHZ 51T 2 BRI & 13, EDRRZR B DN ? 29

4. If a biofilm exists what steps can be taken to eradicate or remove it?
H LA T T ANV EAPFEL TWDHD THIUL, TN A MRS T2V B R\ 3012,

EDRRIRAT ) T HHLUD DRZE DN D e 32
5. What specific agents can be used as part of a control strategy?
HHEKO—BRE LT, Yokihz—Y v b (agents; FAZE) BEATEZDL? e, 35

6. Are there any additional measures which should be considered in order to increase the probability of detecting
the presence of biofilms?
NAFT 4N LDFEEDOHRINIERZ LT 2L FEZ2 602 X5 7%, BN EEITFET 202 e, 35
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Introduction (XU ®i2)

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) 0D Water for Injections (WFI) #-2% (0169) D&l DWW T D it
D 2 ~ 3FEMOFERO%ZIZ, Water Working Party (BUEEFHKIEZEIE) 1L, YA ROUWEZ EHiT DHAE
WNFAET D LRl T 7=, ZO%E LW 9 DX, water of injectable GEsok) DWE 28L& 5729
2, REELUANDTEEZERN T2 L0 BofOERFZZE T2 L2 M LTWD,

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.

ZOINIER &S (55 169) X, WFI ORLEICEI LT, ZARNEICI A T, @Y7l L Masbhs
7-301721% (reverse osmosis ; RO) Z x5 Eb\ﬁfﬁﬂuﬁﬁfif))?fbﬂflo

WEFI monograph 169 states: (WFI %55 169 (X, IRD XL 5128 TWn 5, 1)

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:

“Water for injections in bulk” (<12 wseostii) 13, BWRS RN Z Lzt F2NEE T 2 KOMH
HNCIEA 5 K0, & 5 purified water (sstk) 2B 55,

* by 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; or

I L > THLET 2551213, ZOEEE (apparatus) 237K & #3250 1%, BEaDH Z
A (neutral glass) « 15 (quartz) 3 B WY 22 &5 720 | D> DOTRIKIFLE (entrainment of droplets)
BTN e A fA - EETHDH I L,
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* by a purification 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.

K LEAIETHOIBEH T o R L D552, WRFE (reverse osmosis) 23E B 72 515 Th
0., TOREIL, BLMIMWIA A (electro-deionisation ; FiE b5 EDD ., FRAMAIE (ultrafiltration ;
RiE Wb D UF Ail) B D WET ./ Al (nanofiltration) & #LAAH 72, single-pass GRik : —B
X)) & HUME double-pass ik : g B DIEU)R D THA D, GRit: ZoFECL 541
ZOFEMANC, FEEF LY/ ~OBEIEITH Z &,

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.

@ik wr 2) BUET 22 TOHEICH LT Yk v AT AOIEE LWEIZOE =4 > 7 LHERRIL,
VEDHFHTH D, ZDIK (the water : iRk WFI 28 LCTH 0, LI FORLTIHIEARMI “WFI” OB L)
DO IE/RWE ZRFET D722, NY 7 — h Sz FE, BHEEZ (electrical conductivity) , 35 KON 24
FEIMEIR B (total organic carbon) EWAEDEROTERNT=2 ) T 1T,

The first portion of water obtained when the system begins to function is discarded.

{1

FTDY AT ADEEEZ BRIE LIED T I IO TR O N2 Guk : wrl o) 58501, BEEET D (i -

AP AR B ORD DEFITT B —F25),

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 D23V 7 KR, BAEMOIIEZ B E . D OMOTER RS b D X O ICREF SN RIEDT
TP L, i Z1T 2,

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 I) and also to provide
more detailed guidance on the control of Biofilms (Part I1).
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Z ZIZHF 7= Questions and Answers @ HEJIX, RO Z & 2T 572D TH D,

cPartl  : EHHAKOELGEICRT D WRIEOMHICEET 2 FEABEB LI T 5 &I,
HAX AT DL, KO
«Part1l  : Biofilms OB L Th, K FEMARTA X Aaig45 2 &,
k ok ok

Part 1 Production of wfi by non-distillation methods — reverse osmosis

FERPEEICLD WFI OflE — HES

1. The monograph requires that notice is given to the supervisory authority of the
manufacturer before implementation. Who is the supervisory authority?

@R : HERFD) WFl OFSIE, (BRIE : ERBEOER) 217500, BIEEENFEFYRIZ
METDHIEZERLTND, ZOFREYREIE. EOMBREETON?

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.

MM A NI FTE T D RLERATIC R L Clid, ZORTE YT, #4975 A v 3—[EHD GMP BEtRICE
T2689T 28R4/ THD,

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.

PRME A 1B T 2 R (WRL 24 U Clld L 7= 3R 5) oL 1068 2 5 =S HTE 9 5 BT
B LTI, BRINEAS IR DEAZEE DO A LV S—FEIZEBW T, GMP BRI ELE AT 2 BRAITE
BRTHD, b L GUE: FERECLD WA 2T 52 &0 82 HRFNN, 1 7 EE - X 5 RN E
BDOAN—EIZEREICEH T SN TV O ThiIuX, OB 2 i Y8 O —DZ@ma

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
HDTY, COERICELT, HITOTBHZET H5E1E. BTRIIZEDNTITO>TTEL,
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RXThbd, BLUEEF T, WEPFTET 2 EOBEBRY /T & RRZ GRE) BED Gik: 2o
BUETT O B 5 E OIS R bidmss) HDHIEAH I EDRABLEFSZ L72< | EU ¥ R/~D@MEITH,

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.

GRHFYE : 2 OB M CRIRA R 2o T2, & 0 b2 THMOF T EFHAT )
ZOHAX L AOHE—DHIJIZEA L CORHEIC LV | IROFHEORTUIEY T 2 ]IEFTIX, Z0E1T
Heas, BSR4 % IE O GMP BSRIC B2 479 2 BRGNS B & 72 5.,

FEEENCALE L, WRL 2 L CERROREICEFRL T D

« T DEEH S A FRINE A (European Union) (2 L CuW5

« FHAFERERE  (Mutual Recognition Agreement) &> 5 W MEZ 4L & [RIZE D E DS,

Z O E & FRMES DICAFAET D
- EORBEZIT D ik WR R ) EEBIEL, ERBEOEEHENICS S

2. What are the main concerns around the use of reverse osmosis to manufacture WFI?
WFI Z8IET 370 0WRBOMERIZRD D R RO L X ?

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 throughout such a system which is not easily detected.

WFI ORI ZIEZRREE GFRE) #3252 L oE- 28805, 1k Lis WRI O #05E
BT HFETH D, b LT, VAT LOFELITHRH TE RWEFTIC, BRAEY 78 7o HE5H)
KO E TRIFEEY (by-products ; k) ) PMFET DI ED IV RT ZHF/NETHIZODEHA =X
LAHLFEI CERICEE CTH D,

X RRE REWL &5 2 L0 SMBEMIASEIRT D Z LIk DY OWHE, FCHIERB LY FhEL U THAH D
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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 AT — XA BREEIREE (ambient temperatures) CIEEA X LD, TIUL, NA T 7 4 /L LADFEELIC
Lo T, BEMRREARET 20D TH D, N AT 4 VLT, REDKNETH D Z L TEAREW
HLDOTHD, EWVWIDIET, NAAT7 g b h (k) 1X, BB (shear forces) CTHEZA (disinfection chemicals)

EWVWIHITERIZH LT, ZOWNENCE ENLTMEWFE (flora) ZRFET 2005 Th D, BT, RFERRR
BEZTToA 7 4V A, @ik WR o) 2 AT ANA~OBEWFEEIEY 72 & O KRIZZFHD Z &

R TR (regrowth) & HEBE (proliferation) % #2 = 9,

kD ARE NS T 4V LAOFENZB L CIE, Partll OFRIEEZSROZ &,

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

The system design should be in such a manner as to minimise the risk of microbiological
contamination and proliferation.

WFI it o 27 A O FHE. AW OB L HIED U 27 g/ e T 5 X ) ikt T_R&Th 5,
Control Strategy (B ERERRE) -

A robust control strategy should be developed in parallel with the design considerations. The
control strategy should take account of the risks involved in the use of RO 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.

Z DORGETH TOERE L WATSE T, HEEDOH D EEEM 2 HE T ~& ThH D, FEEMIE, 2T
DHEHZBFETETH D, :
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« WFI Z85EF 257201 RO AT 252 LicfEor UV 27

CENLDO Y AR REFER, BLOWFI OSVEICE L COMYI Rl 2 5 2 5729012
FATT D ZENPRE L RHEMOBMMREEO SR HDHNIX

SBE U2 WRI DEVEISA 37 R & RAE T b e WA 72 2 FHEORE S AIRE & 3572012
RE I TWVWAIREE (inplace) TOBEHGTREZRET 5,

Additionally, the potential for biofilm formation should be appropriately assessed and measures
put in place to minimise the formation of biofilms within a system. See section 2 — Biofilm
control strategy.

HIZ, ANAF T 4 VLTGRO FTREMEZ YIS T £ A A 2 M FRETHY . WFI LSS 27 ANDA
AFT ANV EDOTRE F/MET D20 DR ENT RETH D,
Section 2 — Biofilm control strategy 22D = &,

Materials of construct (WFI S8 OERRITE) -

The materials of construct for the generation and distribution systems must not be reactive,
additive or absorptive to such an extent that it will affect the quality of water produced.

WFI D85 (generation) 35 X OVBL Y A7 A ORERSAE L, & L7 WRI O WEICEEZ 52 51X
LD FOME TRAINME (additive : 3R7E  vAHMEZ IR L Bbns), & D WITREM 2 FF - TIiEZ2 6720 (must)

The distribution and storage systems should be designed as to permit routine steam sanitisation
along with routine chemical sanitisation and in accordance with other good design practice to
minimise areas of reduced flow.

B LI AT AL, UTFTOFEREEZEEL T, #itT & Th s,
O HHEMOREZANY=F A E— 3 2MA T, BFEINRERICLD
Y= A= arbaREE T 5,
@ ZDfthod good design practice |2t - T, WEA AT 2 KA /e T 5,

Pre-treatment (BjALER) :
Microorganisms entering an 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. Appropriate pre-treatment is necessary to:

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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RO v AT AIC A TEIMAEMIE, AT T L0 EFICRE REMBFFOREICEBRT 5, 20
RMIZIE WFI PR L T D BB RGE SN B CHEIEL T D, Tihvdx, £0 WFI fldE
VAT BIASTL DAKROET, FEFICEE (vitical) THDH, L FOHED X 912, @Y7 piLE
MDULETH D,

 Ensure adequate removal of organic particles and microbiological impurities — Use of ozone
should be considered as it is a powerful antioxidant that controls microbial growth and
reduces the concentration of organics due to oxidation. Its use requires compatible materials
of construction for the water system.

HHEMEDRLT (organic particles) M OMBZAEW) I 72 A4 (microbiological impurities : FRIE 3B L 7= i o
e ne) OWEYRREEHRER O LT D, — AV UOHEMZEETETHL, L
IDIEL, AV UK, BEMOEREFEIL, BRI X > THAMYMORELZBD SEDL L W) | i
J172PTFREA (antioxidant; %) T 5,

*o (FUE) A ATRARILER 2 F o0 T, BILAITH D LB D, Ll y RTINS &, 72 LNCERMBET
T CEHRIEN E R T L DD, TOXET, 4%, BIESNDD, HDWIFMRERAN SN L RRIES RSV EED
ns.

» Control of scaling - usually controlled by use of ion exchange upstream of the membrane
2 —NWEORIE  — W, FORALT T oD EFRANIAIET B A A D
FERIZE - T, ZOWwEEHET 5,

» Control of fouling — use of depth or media filtration is typically employed and is often the
first step in a pre-treatment system

1Y (5) Ol — FTTAROAE, HAHWIEAT 4 7 Al (mediafiltration ; iRk 5ilh
REEETERPNE) DN S, LIEUIE, 2O ITRTEEE ORYIDO AT v 7 Th
%o

* Removal of microbial control agents — 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

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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AW EIEIA] (microbial control agents) DFRE —  HBRIIA LT T GREROALTITUEETLER
bns) ODFHEDRINE 2D DT, TOREPLEL 0D, —MANS, TIUTATLE O R O Befis
ThEESND, ZOWFBIL. ZOHEMEL ., ALELEME T COMEM DY Z FoIME T 2720 D
B e o720z onlcbDTH D,

» Residual free chlorine can be reduced by activated carbon or chemical reducing agents such
as sodium metabisulfite (SMBS) commonly used for removal of free chlorine and as a
biostatic. Residual free chlorine can be detected with oxidant-reduction potential electrodes
(ORP). Other oxidizing agents such as chlorine dioxide, hydrogen peroxide, ozone, and
permanganate are capable of damaging RO membranes also if not used properly.

R L OV DR SR 1T, IEMERICK VD S D 2 LN HRD N, A X EEMET Y U A

(sodium metabisulfite ; SMBS) D & 9 72{L 7RI 728 F (chemical reducing agents) & TX %, SMBS I,
— R IR SR d5 K OVER B A (biostatic) DBRBICHA S D, R LTV DR R T,
oxidant-reduction potential electrodes (ORP) (¢ ) Thitti9% Z & A3k 5, ER{LHE SR (chlorine dioxide) |
MR /K SE (hydrogen peroxide) . A > (o0zone) TN/ N— L7 %A | (permanganate ; i~ > 4 > iet) D L 9
REOMOBALH S £, TNEIELIHEHALRTIUX, RO AT T x4 Ay Y (5 %
HzTL%EI,

* 0 (GRYE) RiRRLRD B AT TEMEIRICEM) OFEWRE B b3, —Micix TEMLIEICEN ) 1%, “Redox potential” & 2

UMI “Oxidation-reduction Potential; ORP” & £ SN 5D DT, JFXOHFELTFA LT,

Pre-treatment of water is essential in order to minimise the impact to the RO membranes.
Techniques such as deionisation, water softening, descaling, pre filtration, degasification (can be
located between the stages of a double pass RO system), nanofiltation, electro-deionisation,
ozonation, UV treatment and micro-filtration should all be considered during the design phase
to assure the quality of the water produced.

RO AT T DA R Nablia$ 25100, K @ik k) OFLEIZNEADOHETH D,

BUE L7 WRI OB 2 RAET D 72012, BRFHEPFICR VT RO L 9 iz BT ~& TH D, :
oA 4> (deionisation) #RAKAL (water softening) A —)VERZE (descaling) . HIl A1l& (pre filtration) |
Wi (degasification) ([E.%) —E¥ RO A7 A (double pass RO system) @D, Z @D 2 DD ERRED R IZALE I
®5), T/ A (anofittation) . FEKIMEA A2 (electro-deionisation) . A Ak (ozonation), ¥
SAERIBST (Uvtreatmeny, &Y <A 27 B A (microfiltration)

Pre-treatment is necessary to ensure that the feed water will be of an adequate quality to feed to

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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a final treatment step, thereby protecting the membrane, minimising membrane degradation and
aid with minimising the risks associated with microbiological proliferation and biofilm
formation.

AT, LT OFHEZRIET D72 OICMETH D, -

* JRUK (feed water) 73 & H) 72 SUBLER P ~ DG TR LT, MBI 2R E 28> X S 12T 5720

CFIUTE ST @GiE:RO D) AT TUERRH#EL, AT TR ER/NROBDE L, £ LT
A DHIE L A F 7 4 NV ANTERICBET 5 U A7 Zf/MbT 52 & 2T 5720

The quality of RO feed water should be monitored.
RO ~DOHHEKDMEIL, E=F—FTXETH D,

RO Membranes (RO X7 F5V) :

RO membranes should be robust enough to permit routine high temperature sanitisation along
with routine chemical sanitisation. RO membrane development must also be taken into
consideration and where such evolution of membrane resistance permits, higher temperatures
(>120°C), pressures and a more harsh chemical sanitisation regime must be applied. Systems
should be designed to allow for such changes to be implemented.

RO A7 F 0%, BHEWRLEN Y =T 4 ¥— a v i, BENRERETCOY =7 4 B—
VarEARETDIETO, FAREEEAFFORETH DL, RO AT T ORI+ B
ZLo THThRTUER 53 (must), RO A 7T v OEPIEDZ D K 5 (LS ATRE 2R 5 B0,
KV @EIRE (>120°C )T, X0 EARFEL, o, Kl byl =7 4 B—va VEHAHE
42, VAT A, TOXIRF Y LU IIMTRDEIICHET & TH 5,

Systems should be in place to test membranes routinely for any potential integrity breaches that
could lead to a significant contamination event.

VAT ML, AR D ATREMED B B e MO - AL CTh ., AEIIICA VT T oA T 5
LR LTHEY AR D ETRETH D, FDO LD REEEOM AL, BERARIBROFEREZEL
IRy I A WAAR

Use of Double pass RO membranes should be considered as an added assurance of the

maintenance of the quality of the water produced.

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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#ET 5 WFI OSE OBIFIRFEE LT, EANZ D RO A > 7 (Double pass RO membranes) D fi#i
MEZETRETH D,

Additional techniques to be considered (Z&+~X BINAYEIH)

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 A7 T v D%E: ik : A RO Av7 T4l Lo Fieil) 2BV T, B2 D EMFIEOME
HEEZEEIRETHDL, TOLIEE LT, 7/ A1 (nanofiltration) . TBRAT A A 2 52 H

(electro-deionisation) , XN (> K o v OIEBEE2FD) [BINA1E (ultradfiltration) D X 9 72 F 7 H
H 5,

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 to withstand periodic sanitisation.

~A 7 1AM (Microfiltration ; MF) / BRA+ A1 (ultrafiltration ; UR)IE. FEUERG 72 1L CTORREN, LIZLIE
FEFICRNETHIMEDERETEDLWVWS, Efzd b7, MF/UF 277 03, EHR
=T 4 B—a M bnd LT 572010, MBIETMEZEHEOME N B Hbild &
Th b,

Total Organic Carbon (TOC) (2FHRR) -

On-line TOC meters must be employed as a prerequisite to the control strategy and located at
various positions within the RO water system. The location of on-line TOC should be based on
risk assessment. Locations to consider:

* T4 D TOC FHE2EHEI OB L UCTHER LR THUER 59, 2> 2@ TOC #ix. RO /XK
AT AOKE A REFTICERE LT e b, AT A4 2 TOC HoxEfMEIL. VA TE A
AL NMIHEDLIRETH D, TOXKENMEIX, ROKBREEEBET 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

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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FARKOE=HZY T — JFUKOEEEH), HDHWVIFEENONEEEEZ T A A N5,
INBIE, BIFEY AT LD~ AT ADA X7 Ve z 50 bmN0T, F- AT T
DOIENDOBERZEINOJRE & 72 2 036 FdL Liven,

* 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
AL O THRMOE=42 U 7 —  ZIUIEIREEIREED 2 D IREBIZH 2 0O

ZENF E/R0 . LT, BB AT ADOHD L0 VSR (advanced warning) DB & H 725

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

ROA VT T BBl U 74 7 OF=2) 7 — PERERINCSE 9 < 72 5 72 (compromised)
AT T OB, UV T U T ORBOV BN 2Rt T 280 72 b,

* 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.

AR DT =X ) U F . ZHURETRE X v 7 ~DIEKFTID WFlI OFVENTFR SN H D
ThDHILEWRTHE-DITITI LD TH D, TOC #Hix, LIFUIE, BT AT LDY H—1 -
N—T DSy DFEVIFREZ v 7 ~DRAIEROBIOEITICEB I NS,

System design should be such that there is an automated diversion through a recirculation
system back through the pre-treatment process and final purification equipment when the
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 AOBGHE, WG L7 WRI OB DS FFRBIEINI R S 7o BT, Gk 2ol L 2ok %)
AL 7 vt 236 L ORI S E A~ L RE D L 91T, fERI AT L%l LT HERY 2T 2 &
ODEINTTRETHD, £/-. TO L O LA, ERLNE S AT A (Pharmaceutical Quality System)
DT TOREBITADELICTRETHD, TDLH—1WAIRML (excursions) DFEHENE=H —7F

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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B LBHDRT, o, BARERAZEICTAS LD ICT 52 ThA,

When on-line TOC systems fail, robust corrective measures should be put in place that will
assure the ongoing quality of the water produced.

F T A4 TOC v AT ARMIE L7256 TH . 5E Lz WRL O SVE DS HEREIIARAE S LD L 9 72,
TEEMED H D IR IEDHFRMTZAD L HICTRETH D,

Appropriate alert limits 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 tightening of
those control limits. Increasing of such limits is not good practice and may mask a failing
system.

TR R EE R (qualification phases) T o A7 AMERERHMEHICE DN =T — X IZES X W@ 7T 7 —
MREBEZHENLL, ZDOYV AT LAOBIREN ZM O & Th D, 77— MREMITTRE THX
N—F L LTHTEARA Y MEITV, ZOEHIREZROLXEThD, TOREELZINTD LD
R EE, BRI TIERLS BHTROWI AT AZRZ R (FA7) THHDOTHH I,

Conductivity  (EER)

On-line conductivity meters must be utilised as a prerequisite to the control strategy and be
installed at various locations within the RO system. The location of these meters should take
account of the locations specified above under TOC but should also consider the monitoring of
RO concentrate and 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.

FrTA L OBEERG &, FHEIKCLALR O L LTHHA L 2T TR 5720 (must), £ L TZ
M, RO VAT ANOHEFTICHIE LR T IUTR 5720, £ 5 OftHROMEL, B TOC OIHIC
BUE LTfLEZ ST 57210 Tid/e < RO TORMHIOT=4 Y > 7 KOHEEHR DOV AT L b
DFEFED 533 (percentage rejection : IRIE (M4 2% “rejection” Tdb 5 ANLEMA, RO MMM &I 2R T, The
wiETson?) OREE, MLy ROGHZBIT 5 X O ICFHERET XETh D, BEEOHZED
BTAIZ. AT T DRKIE (membrane failure) . > — /L ARE (seal failure) . @72 p H (improper pH) . 44
JETJDORIRE (feed pressure issues) . M ONA 7 —1U 7 & D UWNITEILODOHE K (increased scaling or fouling) D fiFf5
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ETHZENHKRD,

Trend data should be reviewed routinely in order to determine the potential for deterioration in
the system.

ZDYAT ADOHLDAREMEEZ R D 72DIC, FL Y R T =X THENICLE 2 —FTRETH D,

When on-line conductivity systems fail, robust corrective measures should be put in place that
will assure the ongoing quality of the water produced.

T T A EER AT ARE LGS, BE L7 WL OSBRI 72 RAEN S D X 9 7e,
WY R FHEELY EDHDRETH D,

Sanitisation. (F=F4¥—3)

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

VAT AE, BERY =T 4 B a UNARER LD ICEETT R TH D, VAT TEARARAL M
HOX, FLTHE AT AO#EEMHMEFTICINE S NTZT —XIZESEx, =T 4 EB—TarD
HEZRETRETHD,

Monitoring of the flora in the system should be considered to allow adaptation of the
sanitisation procedure, based on the resistance of the concerned microorganisms.

B S LD MM OB ST, H=F— o 3 L OFEOBRASTIEE 25 £ 510, Y%
@*ﬁ (ﬂOI’a) ODLE‘:& U yﬁ%%rgﬁ—/\‘%f%éo

The system should be pressure rated to enable routine steam sanitisation throughout the
distribution loop and storage tanks. 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 of the system
in conjunction with routine chemical sanitisation.

AT A, ArElV— (distribution loop) M OMTEE Z U (storage tanks) 1B L C. HAEHEIRARTIZ L D

RYTEH T, BR EBBZLTHTIZAABYET . RUIEXEERET 2= DHBH =Pharma Solutions Co., Ltd.
HDTY, COERICELT, HITOTBHZET H5E1E. BTRIIZEDNTITO>TTEL,
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V=T =g UNAREEL 2 B L O R SR DMEM 2 £ D& T&H D (should be pressure rated to), RO A o
77 AFHRF R TIEMERRUCIHA G5 L O ICEFFEN TV RV, SREICIHNA D AT T
DAFIWRETH Y . BN R =T 4 =2 a VEBBEDET, TDOV AT LADORHE
AR~ 7 > = (routine high temperature flush) 73 FJRE & 72 5 X H IZHHT & TH 5,

Use of the following chemical sanitising agents should be considered as part of the control
strategy:

LI 2 b2 =2 A Do ZHIOM M 2, BHEIRO L LTELLNETH D,

 Peracetic acid (i ERR)
e Sodium Hypochlorite (KHEEREBT NY 7 L)
» Hydrogen Peroxide (K 3R)

Appropriate contact times need to be established.
W) 7R R R 2 LT D MR B D,

Use of Ozonation should also be incorporated 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.

A HVER (ozonation) DFEFH . ZD L D 72 AT AORFHIFHAAL RETH D, A 13— FkiE
ZFF ORI 72 R LA (even stronger oxidizing agent) T ¥ . FAIUTHF LV i< OB BITHET 5,
A ANTKT HEEE O E OIRPIELZ B E L2 o2, Wi, AT LV ARF LR
HASND, : FHUE, AT U L ARF— VLSO B 2 Fo 0Bl Y AT ANHFRSND LT
BEZ O, AV AT IROVEIFHO Y S LOEEMZ T RS ZERHKRL D THY |
)72 VL O PR 7R I 2 iR 5 B CoBNT LD,

De-ozonation must be performed carefully to protect the membranes. Ultraviolet irradiation is
typically utilised for this purpose.

RO X7 T #5712, A U ALDERZE (de-ozonation) 1d, 1EEIR L ATORIT TR B 720,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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ZORMOTDIZIE, —RIIZ UV BEBSFIH SN D,

4. What approach should be considered for the qualification of such a system?
WFI B3E S 2T 5 OBEEFRICIE, EDORRT T —F2ERHREN?

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 ADAI va =B L ORI kT 57 7 m—F 1%, GEP (good engineering practice) (Z
WHRETHD, TOTTa—FIL, KVAT OGN, B EERFICHE SN KO ME %
TRAET D LWV BRI —EL TWD 2 & D, MERFHLEZEZ bND X ) ICTR&ETH D,

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 LAOVEREIL. BN 372 5 T (over an extended period of time) M.IF L 721 AUiE 72 59 (must) .
DOERT 2TV T - TarsInt, ZoZEEZELEHICEBEEOSH D O TRITR
X725 720y (must),

The initial validation period of the water system where testing is carried out on all points should
be extended to build confidence that the system is operating as designed.

W WFl VAT LOREMHIONY) F— g VHIFIL, £ TOMEAT @il points) G\_’)U\Tuit%ﬁ%_’ TONRE
Thd, UL, TOVAT LRHRGLIZL D ITHEIETED LW EEHEMILT 27201979 H D
Th s,

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

FIERIC, AT AT LAONY T — 3 rO%ICH K BT, s - X Thh, D
AT LOREBERIRE ) (ongoing capability) Z FEFR T D720 D, KEREBEH 2 55 — X B #5 T & T
H 5,
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5. What type of sampling regime should be employed during qualification and during
operation?
BT, BIXOBRFEREETIZ, EOXS5RFA4ATFOYV T U THERBZRANDREH?

The sampling regime during the initial stages of qualification should take account of the

critical points within the system. Such locations to consider include:

TEFEYEREAM OB A DO BEHE (initial stages) (%, & DOBIEF KT AT AOEEEFT (critical points) 2 5 &9
REThHDH, TOLDRBETREENIX, WOEFFTNEEND,

* Feed / raw water source (JE K D AKPR)

» Stages of pre-treatment (AITALER B )

* Pre and post RO membrane (RO # > 7' D)
» Post final purification phase (B A LB D 1)

» Storage tank & 7))

« All user points (BTHZ—ZRA L |)

* Return loop post final user point (kD 2—ARA > FOFHRMOY Z—> « L—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.

—IRENS, A =T VEETIE, BROEFFOS TR FMmAER YT L, Ehk
BT R_RETH D, ZHE. YL AT LOPEFT (installation) & TEHR (operation) 2N1E LW Z & &R
SECEAMIEICHI> TITHRETH 5,

The next phase of sampling should also take 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.

WOERED Y 7Y 7%, EROGANIC OW TORBEREROHRE & 1B BICAINLTITH X
Thb, VoY TOEEIT. G A=vryrolkplos?) BROHIRIIChEZ> T, FOY AT A

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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DU AT <R ERFET 2 HIETT A 2T RETH D, —RKIIC ZOHIEIL, —FEMIcbh7
STITHOND, THUIHEEIEIK (feed water supply) DZEEIZEE) (seasonal variations) & BFIE L CTU\ 5,

0 2 ZITHFT LT 2 SESE KGRI O P O A MR X, —MB9IC R B2 3 BERERTA (Phase | 225 1) TixZe <,

%

Phase Il % 2% v 7' L7c 2 BEREFATI 2 & > CW D RER S D,

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.

H R iz o 7 7 KHT GREDOHBEE KO &) X, ¥ AT AOMERES H ke 1Y
L TWAZ L EREET D L D10, & L THRERIIE, 3E L2 WRI OSEMEES D kL
AL ) ;mujr@"\?—ff&’)é

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.

ZDOVATADFEAOY 7Y 7 (daily sampling) X, RO * > 7T v DRItk Dl 5 O AT %
EHDHILEEZ DI MmTHDLN, TORIHEHATLIETOI—ARA » FERE T &
Th b,

H o ZOXEF, EMADB RO AT T UNCBIT DA 7 4 VAR EIEFIEE L TND I EERLTND,

%

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

WAEWFHE=2 U 7 HIZERT 53 7V aid, £ OIESRMEAFRAE L (should be justified) . 2> %
DORBRERIZHE D BB D (commensurate) & T XX Th A,

6. What testing should be employed during initial qualification and routine operation
sampling?
I OBEAMETAL & B BB OV 7Y s, EORBRREIT I RED?

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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Testing should be conducted in line with Ph.Eur. Monograph 169 “Water for Injections’ .
Use of rapid microbiological methods should be employed as a prerequisite to the control
strategy to aid with rapid responses to deterioration of the system.

BRI TR R J7 D445 (Ph.Eur. Monograph) @ 169 ¢ *Water for Injections’ (& HAK) (2HE- TIT 9
RETHD, ZOHERAKS AT LOHHE LT BED R WXL Z BT 5 72 O EEERM O
2L LT, REBAEMZENFEEZERTXETHD,

Avrticle 23 of Directive 2001/83/EC states:
e “...the authorisation holder must, in respect of the methods of manufacture and
control...take account of scientific and technical progress...”

Directive 2001/83/EC @ Atrticle 23 |E, IRD L H 1T~ TW 5, :
“ BUEKEREERE (authorisation holder) 1%, #UME R OVEBED HIEICEAL T, - - BEFRHI K
OBy R 2 B LT -7

Methods to be considered should include (ZET & HENKROLDOREEND) .

* Rapid Endotoxin testing — use of more sensitive and point of use test methods
M B R ol — K0 ERE T, A Guk: sk Lizzogcon) RERIEOMH

* Quantitative microbiological test methods — in line with Ph.Eur. 5.1.6 monograph
‘Alternative Methods for control of Microbiological Quality’.
TE AR AE D B G 1E — ERINEESE S (Ph.Eur) 455 5.1.6 ‘Alternative Methods
for control of Microbiological Quality’ (¥ EOE D b DAEE) .

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.

BIEHK S AT ANIZFEET BIER LNV OREREENRIED 72 DIZ, Y5 (alternate methods) 2
HA32Z Lid, YROZBEEETHD, TOLIREIEONY T— a3, Es A L7ZRIN
WRAFEEFLBEAEIHELRETHD,

Use of alternative/ rapid microbiological test methods should be employed as part of the overall
control strategy for the system.
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hY

2

I3

AT AORKHEHEBIKO L LT, 2k REEAEMFRRABRGIEOFE 21T 5 N& T
AR

Appropriate alert limits 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.

T — 2 ORGHFRIRATIC S & @R T 7 — MREMEARET XETHD, ML N FT—4%
AR L E2— L, 72 2 B WM 2 bEUICRE T &2 ThoH, L F-TF—XE 77
— NEH AR, LT 7 v a &2 Z T (the % alert and % actions occurring) D A 72 59 FE &I GR
g MOVEMER) (EFEFE) OET—FDLEa—HBETRETHD,

Alerts should be reassessed routinely to enable, where possible, a tightening of those control
limits. Increasing of such limits is not good practice and may mask a failing system.

77— N OREEIX, FIRER G AT H > T, B FANCHRHl 7 & T& U (should be reassessed routinely) |
ZOEHRBEMEZHID TITRETH D,

7. What are the expectations for preventative maintenance on RO systems used for the
production of WFI?
WFI ORIEIZHEA T2 RO ¥ 2T ADTFRERREIZ OV TOHIFFE L DR S DH 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 proliferation.

WA ORGE . KO UIEY - BIFEEM OREAIZEET 5 ) 27 /e 5 720 O HRERIE D
—WETHIET, TDOL IRV AT AOTHMREDT-ODHE@IEOH DV AT 2T A 3
RETh D,

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

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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membranes at a defined frequency or following adverse indicators as well as routine 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:

HEENTZA LT T U A« VAT AR, TOL DR GUE: w3k VAT LD HENRY =T 4

=T a VEITHmOZETH AN, ZHICMMAZTRD X 5 REREEZMPALRETH D, :

« BALER S A7 A0 HE BT (routine regeneration of pre-treatment systems)

cHESNTBHETO, HOWTEIEENRONTHEE D, “Guik 1 4 schomiemii r o) BIE~N
v ROZHL (replenishment) (MBS U )7, “T 4V — A7y b, =V KORRO AT T
VAL

ARHIZRGTH SN/ A T F o AL FHFERREIC L DT = v 7 Bl AIAT & Th 5, ZHUL,

ML AT LNTONALF T 4 )V LADFRROFREMEZBE L THOZ L Th D,

e.g. Inspection for leaks within the system, inspection of the condition of gaskets and seals.
BIZIE, VAT ANDY —7 DIRE, WAy RO —LOREORER & Th 5,

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 A7 Ty (gt OMRRS E/o, AEIIIEHEINTZA T T A -7 —FO—
ELTRHiiZ T ~&EThHD, ZHITIE RO AT T (ki) OENBLIOHEOHE LS
EFNd, ZOWEIL, WELTAKORENZ LT DEE~DOBEEGEMRFT D720, TDOTAT A
DA BRI D Z L 2D IO Th D,
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Part 11 Biofilms and control strategies (/31 &7 4 /L A L S HERR)

(FRIE) AT T 4V BOHHAELTND Y 4 FXT LT D NAFT VA" o, BEELTFICREEE L,

HifE LT, ERCEIMOX AV R ERSH D, ARRICHLIRSHFEL, BELEABBIE, &5DIHETITFLET D,
7z zE, KFOFEDOREICOVWTNDBRD b D72 ERHTULED, A I 7 4V AN TR SRR, 168
KA DWNLRAED b O F THEA REEOMAEMDTFE L, ZOHF T4 RIFRIBEEITV RN DI 12 =T L ZBHM LT
WHEEZBNTWD, BEMAEDMOERIEEDE L LT ANVEVREREINTND,
ERRICBIT BN AT 4 V5

BAAOHERY . HERIRL T A, KIUBEORT 2 L. &H DWW DFINTHFIE L T D, A A7 4V SO & SNETIE,
WMAEMDERBENER D, 7oL ZFKP T, ARBECEE~HTHEOERDHD LI, NAAT 4V ANITIE, M
FHbAA, FAERN, BEL S, SBEERAEMNERLTWS, BRRICBT 2WEOER, HbIEMZ2 SICbHE< B3

HLTWsEEZLRTNS, e
RENREE i g'_tei:i‘-f g
BTG UT-MIE DS, fias 255 (EPS, extracellular polysaccharide) % 4y -
W B, EPS 133U 7 — MRS O E & R L BRSO E Y Base

B DLNEOMALTL, LIV EICE Y RREEORCHEL o 47 4 L 2 RS O EEIEI
H7pa e =—2EkSh, EEEIMRIND,

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HOTY, COERIZBIL T, MW OTEBZET HH A, BFRXICEINTTOTTRALY,
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PAFIE, ERioRo#HN

1. MBS

2. EPS LW LIELD D

3. NAFT A NLRERELESND

4. NAFTTANKFELZHL, ao=—2NEKLT5

5. PUANBEIC/RD &, ano—EEE S, MBS SN D
AT A5 L BBEA SR D IR L2 B AL T T A VAR S ILD, A AT 4V bDan =—|20F, BHEFEOME
W ER L. BT E AR, BOMAEDIE, BRRICL VR0, MEELSOMAEDRAER L TV DIHEHEN, B
BOLTHEMESND an=—F, BRI TH D, EREDONA A7 v bb BICHBERCEEEZ > T 5720
TE LTS DTIER, SAFT 4 VL E NI IFOLIT, RO L O REBOKERE VD L0 BRINEHRIZELT
DT RTEIRL TS, HOIBEREIRD L, am=—HEL, MERKHIND,

1. What s a biofilm? (R4 F7 405 L3 2)

Biofilms occur in both natural and industrial settings. They are ubiquitous.

NAFT 4V AF, BRERER K OEENREON F THEL 5, ENHITEENICHICT H/EET
b5,

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 aqueous or moist environment exists.

Bk, I — s a7 Ly — EfIG T AT A (air compressor and supply systems) . 7K 3/ A
T A A T ARG (ion-exchange resins) . FCE ( piping) O U7 (0Orings). A7 v b (gaskets). ST
L0V IRt KPESCIR © T BREE D AN{n] 72 2 BT AFAET 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.

INA T T 4 IV EADOFERENLL, ETORBEORENEEND, . HBRESCHETORKROME, &
B, 7T AF v 7 EFEBAEA (medical implant materials) — MEMSC A TS 2. FNDHIZEEN D,

RXUZFN T, R, BBELTEATIZNBYET, RIEREXEERS B ORBH% =Pharma Solutions Co., Ltd.
HDTY, COEREAL T, HlTeT8E2d 515813, B ITRIXITEDNTIT>TREL,
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WA, REVRORE LV OMAEDENL LG b, WTFROEFTH-TH, "M FT 1L
LEFRNHTZ ENHRDIEA 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-organisms of various species. This in turn allows them to develop complex
three-dimensional structures or communities. Biofilms typically follow similar routes for
formation and spread:

PNAFT 4V BIE NS, B e EFEO (mass) 721X/ NV—TTH D, T HDOMAEY
F Mo TCBRE CORBIMNET DL, "M AT A NLERT D, TDIEIR~A & HilashE sy
F'E (extracellular polymeric substances ; EPS k)% /W35, Z @ EPS %, £k & 7R FRIZ OV T,
MEFRIZ K95 T > H — @nchor: ik BiEo=ony—mr) EIRIT, Gk v x700) REIIRLTOT
J1—E L THIEHT %,  EPS IFRBITHHE: =Rt OME, HDH WL I =2 =7 ¢ — (communities)
EREISE, ST T ANVLORETFT L2 D, N FT 4V AF— IS, TR OYEE
IZDOWTIKRD L) BRI L T DRI IZHE> TV D,

% 0 FRIE EPS A Mas £ BER (Extra cellular polysaccharides) &3 2HMELH S, BELFA—D b0 L Bbh 5,

* Attachment (%)
e Colonisation (mm=—1k)
 Growth (R )
 Detachment (HE)

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:

) —RBoFRE (Tbb, B L OGS 7 U —DIREL 72> TWAH ) TO/NA
FT7 4 VLD, ROX 97 A ODAT v 7% U THITT D, :

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 DA K OMEREM 73635 L. conditioning film RiE : CF LWER S5, MAEMBWET 5 HIO
WGBS DML 7 4 L DRSS LTotkig) ZTEALT D, ZAUE, (175 OWIHIE M CMAEMIZ L - T

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDOTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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DFBHEDKF & L TRIEDHDTH 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.

— WA, ZAVCIIRE RIS (advective transport) 7 22 A (Fiomuzm) . KOV T (
i o) EEVE (chemotaxis) 23ITFE L CTE Y . (LZEABC (chemical gradient ; FRE  WE AN A8
WA ERT S & Bbn) X L TIREREI DO TH 5,

%

FUE:HELWERTHLIOT, U XT 47O B OFHEHS A TRoicl#k Lz, fiEcsE 2E, N
WTWDRAE (OK) ORERCEITIAA TV AMERWERR I NT Y X0 H 25 “BIEEHK” 23, #FR
BINCIRAED OBIHO LR L TA Z & X HICBbns :

Bt (WD w5, T advection) LiF, BESCHERERLEICIELOXRHIEMOH D H
RICBWT, ZRNOHMEOBEICL > URESCHEREOENSEZ 2 (MEEHSZEMAN TE
Ehd) 2 e, WIETO ) BRICHE I FITBERIERN, EFROEMERER L LB FITA AT
—MIRBEZ G S, PICHEERERE LTI 7T P alRB 2 FNUTOL S Ik b6n5
CEfEIR ) P E R L 2R B H) .

Bl LT, HOHEADEBIIHBTNERINE D> T, ZOBEICBIWEIRHDLTDH, 22
T, ARIC L o TREPWERPEITND Z L 2B LV, ZOME TIIKIBEDO LA BPBIsh D
(A 7 —fik) . BHOWELIBEM, BIoWEKBEAICTFEEL, HERIZ X > THEWZERILH
DHUE D B HA~, BEIAWERIIHMUOH S A~BEIT 2 (T 77V aiiih)

3. Surface-division also referred to as colonisation.
FH TOWEDAEL (surface-division) b E7-, 2n=—b: L THLHEL D

4. Synthesis of EPS, which stabilises the sessile population.
EPS D&, ZAULFEE LIMAMER 2L ENSE D 2 &ITH&YED

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
signalling and inducing a form of protection to the layers within the biofilm layer.

FDOXIRNRAF T 4V T 2 =T 4 — (biofilm communities: x1) {%, 7 47 L& > > 7 (quorum sensing ;
Qs; ) ICEVaIa=r—1FrF5 (¥3) ZLBAHRDENZL-TEY, HOMEDERD 5\ MISE
DFET, N AT 4 W LBNOEDSIPOSFIHR L TIREZTERT 720D 7 LFEEATH 2
LT, ZEDONRAFT 4V LORENIZIREN B O WA FHER S ED,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDOTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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k1 GRIE) 1 /3 47 4 N DFEROERED, Hi=mb > OHRMEF R LTV £ 5 ICRES . JAUg A 47
SV BT A DBRER TP p A — X —THERE b > TE LT DM RTER S, ZO/RR, 2=y F
(ERESFRIMINL) NERTE S, SRR EIBFE — DA &7 4 VAWNITIFTEDL LI RDEEZXHBNT
Woo (BIA  BAMAMERYS NAFT7 0V ARREHE WE N7 0 v AAM —BREOHEO BT
HLWMADE—], ARHGE, 2005 45, ¥2,500+ 81 : HAE, MO ATREMESD V)

« U 4 X~F7 Biofilm : https:/en.wikipedia.org/wiki/Biofilm (A AZEOFERH S TWVW5)

i

< (GREL) T3 A7 4 v DFFEHEAT OBTREBA) « http://www.jseb.jp/jeb/10-01/10-01-019.pdf

%2 (

g}lﬁl

W) 7 AT eI onTE, Btk 1 OBIHRKED VI 8 ANA 47 4 VA EEDREREE) 28
AWM EGDL DA T D, V4XXT 470 (74T a7 b, 2RICENTH S,

« (##%) TQuorum Sensing fHlfENZHD< /A A7 4V AFERANH | http://www.jseb.jp/jeb/10-01/10-01-015.pdf

*3 (FRUE) : FAAERMENENRT 2 L H2BOFWENER - Bl S, ZTRISE DAL 7 4 22N, EFTEE R
DDFM~ELZT D E VDb TN D,

Little is understood of the extracellular polymeric substances and metabolites produced by these
organisms. Also, little is understood 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.)

T HMAEDIZ L ERk S D HBaS &5 T8 (extracellular polymeric substances ; EPS) 2 OMREHIZ DU
TOMRIL, FaEHEAL TR, Eo, M EIRZ IZ5% S35 HINUFRE (cellular debris) (Z-DVNT D
PR G IR EEA TRV, £ 5 EPS B L OREMIZ KD HOWTORBR T, FINEEF T OFFE
ORBIIFE L TR, TROEMED 5 HO%-o2ME, T2 K FF T2 (endotoxins : wask) (R 3
JAT TS ORBITIEN R BH TV D) & 22 Exotoxins (44735 ;*1) K& OF Bacteriocins (piocins,
colicins ; *2) BEEND,

* 10 GRIE) Shaesk (B E< 2, exotoxin) EIEMIE R E BN T 2 TR OBITH D . ZTORGHIY 37 B DWNIRY
NRIF R TH D, NHRENBEER CRENIEFRN TH D OICx L O HEDHEMIIERNTH D, HERTRL~< ) 5%
THREES B LR KO, EFREEEET D FX VA REpb, FENRIEFR L LT Clostridium perfringens @ o #3%&.
WAERE, AU XAEOMRE, 2L TH, KM, 7 FUREOZ 70 b ri3bh b, (v b 0GR

* 2 0 (FUE) N7 T VAT (Bacteriocin) & id, MIEEAELT L. BHICFEBELHRRMEICE T DHEENZ b o7o & X7 B
NTF RORHETH D, HEBRERLY VY L2 OXFF—HTFEHULTWS, (v b X ViEHE)

Piocins (B4 ) Lid. MBEMAEET Dt OTHROME I3 L COREBEE N7 T VA BT 228, 2055
FESE Pseudomonas aeruginosa (IF4: P. pyocyanea) 2AEFET DL ONRE AT TH D, (v b L0 HEH)

2 2 (colicing) & 1%, KM (Escherichia coli)E D AIE 2333 D BUEME S VRV OB TH D (v b LV i)

RXUZFN T, R, BBELTEATIZNBYET, RIEREXEERS B ORBH% =Pharma Solutions Co., Ltd.
HDTY, COEREAL T, HlTeT8E2d 515813, B ITRIXITEDNTIT>TREL,
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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 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.

HAIED AL FA—F L OEIO S EE. VAT A, B X35 29 2 B0 D 1E1E T 5 R
M EHET D 2 EIZHEDNTWD, N T T 4V BT RN EETE (sessile ; 775 £ 721X B EfL &
ILTWD) ThDH, BIZITHIEE (detachmeny) Z L THMITIE, HHEIZHRATITJERE (free flowing form)
ELTHIET D Z NS, Gk WAl itiEn) AT L/ 7ot 2A0HMNT, Zh 642 KET 5
TEEEEETH D, LD DI, TAD OFFEEERORBIER AL U D &5 AR E T, @I
B2 ERHRRNNSTHD, ZHIE, A ET AV LOIBRHPNE B I A DKROIERIT
HAER) (sporadic) 73D F X L ThH Y, ZHdp x| “grab” ik : “onais” o) Fr SV T Ty
=7 &R LTI, BBITHRERERR DN ETH D,

Therefore measures should be taken by manufacturers to firstly, put in place scientifically
justified mechanisms for maintaining biofilm control over such systems and processes, and
prevent the further formation of such biofilms following proven methods for cleaning and
sanitisation.

Fhiic, fEEEIT, ETNIOICED WF JiES 27 A7 m ADEKIThiZ-> T, (A4
T 4 VAR EHERFT D720 O BRI ERERIE A FF o 72 A 7 = X A (scientifically justified mechanisms) % 1
UNICRETDHEWI FEE EDHRETHD, ZL T, UL T, 2V —=v7 =T E—
3V DNLFEN I TV D 71 (proven methods) (ZE- T, ED X I XA F T 4 VLDV DA ERS
CRETHSD.

2. What approach should be taken to maintain control over systems which can be affected by
biofilms?
VAT AEEICDI o T M F T4 NVACEEEEA NS &5 RFIEZHE 5720121k, ED
7 Fa—F & LBREN?

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDOTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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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.

RIS 2 BE T & TH Y TOFHEEM LIX, BED WF BET v XKL Y A7 2T A
A R LT, BEFOEBFEDOZ RN (acceptability) ZiH5 EWVWI HDOTH D, YekBbEpr CEH L
TWBH 7Y o T ROGREBRDOTEHE (regimes) DB ZIEE | BEHEMK OHIE & MAG DO T, #HEH
HIZT EAA L FETRETHD,

3. What is a control strategy in the context of biofilm and contamination control?
NAF T 4 Vb LIGRHE QBRI T 2 F I L 13, EORRb DD 2

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.

HHEIE X, ROREBET XS THD,
- WFI &7 a8 2ADT YA 2 ik BT 0t 20 FERHEE )
s HEZ O LT D7DV ELE SND AT =KL
C AN, THR DY A7 B B D WTEIMET D

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

TO XD REHEIKIL, LTIC R L) 2 FHOBBELELT5H, ZOIFEROGE & B5iED
ETOMEHEZEE LT, 7ot A0F Ly Y (k) CHMZBEL YT ZENMNETH DL, ROF
EREGEND :

« Design — plant, process (the water system should be specifically designed to avoid dead legs,
allow full drainage and minimise roughness)
®it — oo b, ok KT AT 2T, T T Vw7 (dead legs) ZEVT. 568704k
ZK(full drainage) & FIRE & L. 2> DML E (roughness : #Rik : Kk L it 2 #mOMS) ZH/NETHE I, FF
MNCERET T RETH D)

e Control —including in-process controls  (F# — TRENEHEHLEET)

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDOTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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* Monitoring systems (=% V7 « AT )

* Prevention — Investigations / CAPA /root cause determination. Robust investigational tools
are required
TREROEE  — A CAPA/RAFIKORE, HEMOH HHEY —APBE L SND,

e Raw Materials (5B} : i goko®n2)

* Preventative maintenance — Maintaining equipment and premises to a standard that will not
add significant risk from a contamination view point
T BRI R — HREWVWIRENODEKRRY A7 2MA 52 &DRWEEIZEEGT 2D
o7, BEREERRICHT D AT A

« Equipment and facilities — (F&2% & %)

* Process qualification  (7'v & 2 Ok M4 RFm)

e Personnel (T E)

o Utilities  (F%%)

s Cleaning / sanitization (7 V—=27/%=7 1 ¥—v =z )

Contamination control and steps taken to minimise the risk of contamination are a series of
successive linked events / measures. These are typically assessed, controlled and monitored in
isolation. Quality Risk Management tools along with scientific judgement can be applied in
determining critical control points.

BRD Y A7 Zf/MET 572012 & b_&  JBEROE E D AT v 71X, EF Wo e difil,/ Hik

(a series of successive linked events / measures) > [BHEfHIF NI 7c—#HOEE Y | L7025, T bld, —&H
2, TERAA L FOE, Sk OE=2 =%, WML LEE TR STV, BEERPHIBT (scientific
judgement) {ZIZ T, dE U AT <R A NOTFEE BHEEBEA (critical control points) & P ET 5 728
W2 2 Entiks, GRE&ETE)

REME 5% ) A7 Z2i/NCT 212007 7 —Fid, RIHIFIZ DTz > TREEAIKEE > 2 7 L Ol 2 7

RXUEB T, B, BBELTEATIZAABYET ., RSB XEE RS 2= DB =Pharma Solutions Co., Ltd.
HDTY, COEREAL T, HlTeT8E2d 515813, B ITRIXITEDNTIT>TREL,
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ELIREORmIL, [ERFEIE] THY, ZORERERLRDEB 25T [ZEEZEEORR &, T
AT LD AZT D Z EDEIUT, HiET AT LAOLEFEZRESTD] LWV ) 2 OORE RFRNCHE-
T2, MWEMGYE “~ 7 vy’ [ZRL2OTIEZRL | IRARE COMAEWF BTN, AT L2k
THESINTE (AT 7 vA FEan) bDEEZXDLZENEETH D,

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.

15 BRI 1T, PTG DB IR EHIAENCBI L C, KV IRERT Ya—TF &2 b Z EERIET D
7eDlz, ENHDOHFROETEHRAILT HHDIZRDLTHA I,

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.

FOLIIREMGIL, BH 0 ST AR EATAI L TITHIRETH D, FOEHTa T T L0%, D
B G comairwe) KT BB ADT A 7 A 7V EBE T, 2 COEREEBBLENL, D
WLZENEITWENOHENLT D, EWnobDEd,

{1

REE
R O RS K BEE XA OMAEMTIH ORI 13, ERROB X FIE, 2720 A+ ThD, WRI ORBEHF KIS SHIL, —DDH
b SN AERRRE RD ZENEETH D, KAV MEFIZETE LTO@EY TH D,
UK RGERR 2 . BAb S e — D DARBREAD T &,
WAEMBEIET D2 &, BLOASA AT 4V ADOFEES 2D &L B (50 1 OFBICHES FERIE, RS RE R
OWENEREEZ D LT, WD CIHRLERERY — L ThD,
MK SR %2 . Bk Sn/c—oDABRE AT ZLid, TZ0ABRICMA SN LHEIEOREN, HBEE
EPREMT D) LW, FHiEwRE LD I LEEKRT D,
Thbb, HEREOLEE, HOWIY=7—va v HEHEDE, Bb 2 WITEEEROZ ER LT D, BT
UL, WERRIEC, V=7 — v a v S HBRTEOERENAN TH D 2 Lid, — RIS HRE S 2V IXEREMROZ L L LT
ADZENHKD, TNHVAT LAOMAEMGIENE, FiZ TE (EE)) OFfEzLBELETLILOTHY, I (@) <
(=N
B KBS & W D ARBR Th o Th . EWFHITRBT D [ EMED A 2RV 3L, MBI OB
BN LITARERE LTEEL TV AZ L ZEWT 5, 2% 0, REKAKRERMICINZ ST DIEDHIE L TEI5
FR) 2 EEBWRT D, LRRICHIBEIAMDIUT, LEROMBUTHEME L, X0 3ROEIETHIUL, BAREOHEE (£
< DA X, Methylobacterium spp.) (IR L, S HIZEWHEIZNZ 5 2 & THMAE bR ST D 2 L& L2 5,

L, HEELRTIUEWT RN LI, AT T 7 4 NE ki ETCOARBRR T, —7 4 V¥ — EOMER K

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDOTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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WIHEVITHE (Bl 21X 200 CFU Afilter) &, FEORWBENOEENKE ZE O, MOMEMOLEREZIH LT LE
. TOXIIIRAEICIRD & BRI R L, HREMROSHE—-THD Lito THIlT2 Z 12725,

b ) —OORMBEIL, BRIEIRETCAAET 22 TOWMEN E BB TERWNLE NS 2L ThD, TR L RN
DPRDRETH Y | HEREOMBARRA L VA D LD TH D, WEMBEDOHN &V 9 mnbid, kRO DNA > —7r
U —HAIRICHIfE S D E 2 ATH D, (https://www.jstage.jst.go.jp/article/jslab/23/1/23 24/ pdf )

BERME L, H2VEHEBRER ECROEELRER, V7Y 7 R— b ERBLTHTHOY V IAEERTS LW
5L ThDH, THAMAEDFEREHRIE, Z0 o7V 7« R— MBS OBEREMMC UTHRT 20 PR bEER
T Th D, HMEHREIT XM RICHEET 5 2 L AR DA, REEHK P TOMEM O/, RE S DKM 72

DKE, WEREAEICHE L HEEE R GRS  f1213 1 mL Y720 OFER) 13, RV/ASVWSDTHD, ZOfEIE,
YT T UTROBEED S DHEEM L IIEE IR E RN H D, AT, T 7 7 - W— MG G
FET A2 ENERT S L Bbhd, A VEEZFTILTODKICET 2 EORKE I L THET 20 & oiz, 27
Y BRI R EE R A~ DR DL IR LETH D,

RS KL > 2T AR 2MAEM OHFL Y 2 7 OEmWEFTL. BRI O w0 K & 27T Th Y | ho [pe”
SR OKiit7e I K DBIEZR EOMERIR A N U ZAPIEF IO IRWETT ) ThHD, Z02&M2 R T ETE, A
AU RHRIERTE ., SWIETH B, [“Fke” i) L LTET Y R L7, o7 Y v - B N5 O BTG
H5b,

EFLOBISMNT EDI B Th D, ZAUL EDI DA A2 SHBHIRE L TV D701, BHIRICHE L T 2 MM OREHR
BOESHRLARL 20, BEMIERTL 2 L1285, LU, EDIEEZFIEI T2 LIC K VBIIEREIIAA A7 ¢
NVADERL S D L, EDI 2@ IIAEMIG IR E 72 D,

BRI AR DOK S AT AFHEIIZB VT, BYLFARIRRERIE B OREY > 7 VTR KOS ER O BERI L T, K& 72
ER BTV, FIUTK L TMAEOY v T TG ER DML BRI 20T, RE WL HEIET 5. 1F
FERICEE TH->TH, BRENSERDZ EIZESALRS,

WA TFHIY T OEIT, B EE HIEROENRH D 0E 2 OMWEHE) THEEZ L CGHET 2 L8RS 5,
ZORAE, kBRI EE 20V 7Y o7 R b LERIL 7K TR ONTZER & BRI, MEEWT 272 &
WHRRTH D, ZHFVAIZTEAA L MZBLTEZDLDREIFHTHLH D,

4. If a biofilm exists what steps can be taken to eradicate or remove it?
b IS F T A NVIBRFELTHDEDTHIE, ZNEEEESEZY WORNZY T2, EDkk
RAT v THRBDREN?

The approach is both chemical and physical removal. When sanitising systems in this manner it is
important to ensure that the systems are in recirculation mode and the sanitising agents utilised
are not introduced into a system and left to exert their mode of action in a passive mechanism.
Any approach to biofilm removal needs to be an active in operational strategy.
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ZOT Fa—FIE ALFRRERE, KOWHIRREE WD 2507 e —FR3db b, ZOHET
VAT LY = RTHEAE. TDOV AT APEIEERTE— R (recirculationmode) & & B T 5
=X A ZRDIEENN, VAT ANIZAS TR NE 9 IZ72>TEY, LT, ZEPRAI=ALT
ZOEHE—FRERIFTEIICT DL ENEETHD, N AT 4V LAERY RS TDOmMm72 %7
T —F 4, EE S (operational strategy) [ZEBWTREMAITH D Z ENMLETH 5,

Use of chemical sanitising agents should be incorporated into a control strategy. While the
utilisation of a hot water flush through systems is considered somewhat acceptable in order to
minimise the planktonic contaminants existing within a system, it is known not have a significant
effect on biofilms, which typically do not exist in a planktonic form, but usually in a sessile or
attached form.

ERREIKIZ  ALFRY =2 A DU TR A AR RE TH D, VAT LDNICIFET HiFlE LT
WD IE5YLEE (planktonic contaminants) & F/N & T BT OIC, VAT AR EZB L TOBIKT T~ 2 = (hot water
flush) DFIHEZZBZ D RETIIHDHB, NAF T 4 )V EA~DRERDREFFOZ LITHIFETE 20, &
W) DX NA T T 4 )V NTFEFRE CHIET DO TlE7e < L BFIIERE 7213655 &V ) TEHE (sessile
or attached form) & & > CWAHMNHTH 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.

INAFT 4 )V E DA T, AR =2 1 20 ZFIOVEF OFARR 70— RiL, 8L+ 5k
WIZETRBELC, WUIREEES 252 L THD,

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.

R O R REDL BRI REFHETHY . WRERMERENGFEET DL Z &E. TOV AT
LWNITAFFET 5 endotoxin / exotoxin (MN#EE, s##) 72 ED L)L KEZA L S5, (k)

* 0 (FUE) =2 PR ATHE-PE TR, 77 ARMEORERMIC L > TRRD . 2ty =2 P R g b RE
KH7p%, BUEOERET Y F M 0%, KIBFEBERO O TH D, ZOEHETY F X oxt LT I > T, B
L LT 1000 fi%5 8 5 VM E/1000 FREDTEMED R 722 0 BWIFAET 5, IMEDOFRTIL, BHEOBEENFEET 5 HKOEEN, Bk
X% “1000 celimL” FEfE L 725 & 0.25 EUIML DEEAFFOT A £ A FOBEFEZEZ 32 &AMESNTWD, Tz il

AHETIUE I RS o= R v rvE (KRIBEOTEMRA) (X, 125X10 " (-4) EUlkell] &725,
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RERAI (FRESIHZMR) TIX 1EUIX, 100pg 0.1ng) TH B, M LmiCiE, 1#EHZY O K hXxv & (K%
~N—2 & LC) 150 femtogram (150 X 107(-15) g )& STV o, ZDfE% 10005325 & 015 ng & 725, T72bH, Zd 150
femtogram DT K h ¥ v (&) 1ZRURLDENVR D,

L7eiR> T, 1EEY7Z O EU & (KEBEOT Y R X UAGHICER L& &) 12, 20 220,

(0.15~2.5) X10 " (-4) EUlcell D#ifAZ R L TRY | ZOFTIC S T AR O 14720 OFB Rz R v &)

b LM SND,

(EFEo7 I HEs)
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

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

LIX UL, WHEA - Erfloe—7—Ta v b BFERFzZEH 5 2 &L, mmEftz2 OB (obust
strategy) & L CERHZBET XX TH D,

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.

DETONAF T 4V EAPFESLL T LE ST b, BROFEEZEHLTH, TR ERV RS 2 &
IR THD Z LIERTNETH D, WMARDGEDNAFT 4 VARESL, ST 4 VLD
RETBRE SN Z L 2R T D702, BRI (ntense) E=% Y 7 O AT, ZDHKITTA
T AEFRREICR TR Th D,

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.

TEEEPED B D TFIEHIA T F A« a7 T At WEGRE W BLENDLEKRR Y A7 #2720
L) EEUE T LT, MR AT A T O D MEDFIHE TH D, B (deterioration) DEAFE:JK
BEMWHDDIZHONT, 2—T 4 VT 4 (k). T rkAfas. MOBIET A OEHNLRBEL SE
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TRETHD, TNHiE, OV 3/7(O—rings)\ H A > b (gaskets), T —/L(seals) 72 EH Y | EH 72 kR
TERWAEEET D,

5. What specific agents can be used as part of a control strategy?
FHBIKO—RL LT, LDOXIRT—T =V b (agents; %) DEHATELI0?

Examples include Sodium Hypochlorite, Hydrogen Peroxide / Peracetic acid solutions.
Appropriate contact times need to be established.

FOREZRER & LTk, IR SEER (Sodium Hypochlorite) | IER{VIK SR 1B EFESIANL (Hydrogen Peroxide / Peracetic
acid) D& END,

Ozonation should also be considered for water systems.

TV MG ET, KVAT MMIBETRETH D,

Use of high temperature or steam sanitisation where possible should also be considered.
ARER G AT, MIBEH DI WVEA T —LDF =T 4 E—va Vb ERLBETRETH D,

A singular approach to sanitisation is not an acceptable approach in order to minimise the risks of
biofilm formation. In that regard an approach that utilises a minimum of a double-edged approach
should be considered, e.g. high temperature in conjunction with a chemical sanitisation at a set
frequency based on risk assessment.

V=T —varm ENN DT OT e —FTIT) 2 &R A AT A NI D Y R s ME
TAHICODOHFRINDT 7 —F TlEeW MEHT 27 7a—F B LTk, 472 < T% double-edged
approach (R : “F=7 (¥ —v a2 L OHEDLEL Bitoiz 2507 7u—F" L) EK) ZEBTRETHD, Hilz
X, VR TERAA Y MIESDWERERE T, b =7 4 B—a v LlAGDETETOR
BEOFEHANFET NG,

6. Are there any additional measures which should be considered in order to increase the

probability of detecting the presence of biofilms?
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NAFT7 4 VADFEOBRHERE EF5LZA0N 5 X572, BIKGRIIFET 25 ?

A robust sampling plan is a requirement. Such a sampling plan forms part 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. The effectiveness of
an environmental monitoring programme should be formally assessed at minimum on an annual
basis.

EEEDH DV T ) BN MELE D, TOX DRV T Y THEIX, N AT 4 VAR
— R 7R IE R ORBER DOV AT /N e T 57O T 2 FHEEKO —HEBKRT LD TH D,
G L TOZENENOAIEEMESH 2 B RK LRI TE 5 L5 eftilhz, DX 5kt 7Y 7
A1 (sampling regime) D HUIALAIAL RE TH D, BRE=F V7 - 7077 LOFMEZR, 7L<
THHERNR—ATERIITEARA Y 2T RETHD,

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. User points should be tested
each day of use in order to provide additional assurance of the quality of water utilised in the
manufacturing processes.

QUK AT LY 7Y o7 - a7 T NE, BEEHKELE (water generation) Z 1l L CTDARA > K
(I B OEWTHS ) ZaHliT 5 &I, TD VAT A~DKBHED FVE (quality of the water supply : (R
) FKDREZRATND L -BDIDA, TOMREH L EA T TSRS 2) BEET XETHDH, T—ARA
> & (user points : fEAERT) 13, BET 7 AT 2KOMEOBMIRGEE 52 572 D12,
FEHBIZOWTHREBREIT 9 R&ETH D,

Routine identification of contaminants isolated during monitoring activities is critical in order to
ascertain if there is any shift or change in the flora present within a facility or if certain specific
species become more prevalent.

T2 ) TR TICBES N IGRE O B EEEZ. ROKRZFRAT L0 ICHETH
Dot

OSBRI AFAET DIEWEE (flor) D, (I HNDT T M & HWITEBAELT THND 0 ?

@& HFFEDOHFEDS, IV HEEEE 72 R T (more prevalent) & 72 > TUNRUN)?

AR BREOCEL “identification” (FE) & &H 228, BRI ERBR TR SNIMEY a0 =—%2 2 TRET 5 Z L ITAAHE
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ThY. FEHEENTIEIARY, USP 1<1113> MICROBIAL CHARACTERIZATION, IDENTIFICATION, AND STRAIN TYPING
(FRto V> 7) 128} %5 CHARACTERIZATION (F#fti)) &2 AT R&ETHA 9,

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

HHAKEL AT LD L 912, KRB L 6NTZT 2T A Th - T, REBNONR Y OWMAMFHIREN SN TWD S

%ﬁ

o

DAERERIL, TOEIRBICEMNRORY | HBT2MEWRERIZZLEL TV D, LER- T, WMiFOFETIE, F
FlEan=—DABUC LV ERIL T, 20z T 5, TR L-AENan =—Td LT, MIgERE & e Mk
FERRAL CLART O R AT (characterization) DA —ET 22 2RT 22 & T, VA7 A LOWMAEwHEIT RS ICE
Witz 2D Th D,
ZREFBNS, Z ORISR 5 TR E (Identification) D = 7 1 ' A EHITET HMLENH D, KT
(characterization) (X, £ &1T O HOHBICKRE K ELESNLIDOHR BT, FEAIARRIC TH-ThH, [FERRHFC
THDOINFAFALENS TH D,
WL L1E, IO OREMTIC K DMAEY OB L AT, 2 L TERORERRE WS T —F % iz
LTEHL, B TUT N TH D, TROLEEEHAKZA AT LOMAEDTIRNL, Ml SO MAEDEMERTEL LT
LB X, ZORIEEEZ D Z LICEDEDORISOH IR D 5,

Use of more sensitive endotoxin detection methods should also be taken into account. Alert limits
should be set based on the capability of the system and any change or adverse trend should be
appropriately investigated.

T RMF O LY PR FEOHRAS 72, BEICANDGRETHDH, Uik GRiE: WA o) ¥
AT LDHREN & ATENDOEALIZHESE, 7T — MEEMEEZRET XETH Y . FACMETA (adverse trend)
EICHET R TH D,

FRIE @ Part 11 Biofilms and control strategies (2 4 JHIZ, 27T ARRMEE O 1 Miladh 720 o= K M ¥ U AEEEOEREZHE#H L T D

DT, REIJECTEBRENTZ,
The frequency of trend analysis and use of trend data is critical.
MUY ROHTOBEEE LY R F—2OFHE, FEFITEE (Critcal) Th D,
Taking into account the speed at which organisms can proliferate, the use of rapid
microbiological test methods and systems should be employed in order to improve or increase the

probability of early detection and allow timely action to be taken.

WAEMDEGET 5 HE 2B BICANT, BHORH EMELZLEDLDVTEHD T, XA LV =T
Va U EHFTIZOE, BEBAEM R FIEE E DA T AOEHEFEHATRETH D,
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