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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 | of the GMP guide is complete.

ZDQ&A D v M, BAEITHN TV GMP guide D Annex | DWENTE T T 5 £ TO, HEHRY
MHAL L AERMET DL ZAME LTS,

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

sent to adm-gmdp@ema.europa.eu
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SRR, WZ2EE, ASA T 7 4 v L F PR
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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~ 3AER ORI, Water Working Party (BUEFIKIERESR) 13, M4 fOYUE & EA T Bk
WNFAET D Ll T 72, ZO%E L W9 DX, water of injectable Gkt ok) 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.

Z DOFRINE G H S5 (5% 169) 13, WFI Dl 2 288 N 2 C L @) 72 5y & LA B B 72 0112375 (reverse
osmosis ; RO) Z Mz 5 & W) IRAIENITHOIT,

WFI monograph 169 states: (WFI ®£-55 169 I%, RO X 5T~ TN 5, @)

Production  (fi%)
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 peostmk) 1L, BIRY RS2 Lzt b HOKOBANI @A
T BHKAN, B DT purified water (k) 2>HIFHILD,

* Dby 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

R L > CHRIGET BB A1, ZFOIEE (apparatus) 23K & BT D551, BERADH
A (neutral glass) « 41 9 (quartz) 3> 5 VMo Hl) fcﬁ(ﬁ\)ﬁf)) 572V I DOFIKIFILE (entrainment of droplets)
i<l DA B EETHDL Z &,
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* Dby 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 LAIETHOLBHM S o AT L D552, WRFE (reverse osmosis) 23E B 72 515 Th
D FOEEIX, BRHIMLA 42 (electro-deionisation ; ik Wb % EDN . PRI A (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
ZOEMANC, BIEEFTITLB~OBMEITH 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)
D IE/RWE ZRFET D722, NY 7 — h S FE, BHEEZ (electrical conductivity) , 33 KXY 24
FEIMEIR B (total organic carbon) EWAEDEROTERNT=2 ) T 1T,

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

i

FDYU AT ABKEREZ BAMR LA T I W DR L TIHE LIV Gt - wrl o) 5003, BEIET 5 (
TEIEFIREZ OO O T e —75),

|

AR

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 1) and also to provide
more detailed guidance on the control of Biofilms (Part I1).
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Z ZIZHE T 72 Questions and Answers O HIJIX, RO Z L 2T 5720 TH 5,

sPartl : JERAKORIEICEIT H2WNREOMHFICET 5 FEA AR LI E 5 L4k,
HA X AR5 L, KO
- Partll : Biofilms OHIEICEI L TO LV EEMAR T A X v At 25 2 b

Partl 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 : RMEER D) WFI OFSFRIT, FERBFEZITORNC, MEEENFELYRICBEMETIZLEZE
RLTWS, ZOFEURF LT, COMBREETON?

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 AN I FTE T D ELEATIC R LTk, ZORTE YT, %475 A v 3—[EHDO GMP BEtRICE
TaaT5BR4RTHD,

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.

RRMEA 1B T 2R3 (WRL 24 U Clld L 7= 3K 5) oL 1068 2 5 =S HTE 9 5 BT
B LTI, BRINEAS IR AR DO A L AN—FEIZEBW T, GMP BERICELE2 A T 2 BRAITE
BRTHD, b L GUE: FERECLD WA 2352 &0 822 8K, 1 7 EEZ -2 5 RN E
BOAUN—EIZEEICEHH S TOW DO ThiuX, 2 OREd 2 A 4RO — 2l aaE 3
RETh D, WEEE T, WERPIET 2 EOBRYJHICmT LAk GEE) JBEN Gue: o
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BUEFTO B 5 E ORISR bi@mss) HATEA D EDLEABEFFSZ L7a< | 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.

GRETE : Z OB CRIRAHR AR 72, L0 b2 THBOTCEHATS)
ZDOHAX L AOHE—D HIJIZEA L CORHEIC LV | IROFHEORTUIEY T 2 ]EFTIX, ZOEIT
HAEA, BsEAT 2SR 2 Y #%IE O GMP BRI T2 A 2 BMR B4 R & 72 B,

B EENCALE L, WRI 2 L CERLORGEICHEEL T D

« ZOEISLZ M HEA (European Union) (ZEiH L TN %

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

Z DE & RMNEE ORIAFAET D
- OB EZT D @ik WR a2 2) ERGT, EREEHEOEEEHENICH D

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 OB IEREE GRS 222 L oT=s8aik, i L7z WR OfAEmER g
WCBHRT D FHTH D, TD &I, VAT AOFEGITHRH TE Z2WERTIC, [ED 2R 72 H851 )
KO x TRIFEY (by-products ; %)) PMFETDHZEDIVRT ZHF/NETHIZODEEA =X
ALERRICEETH S,

koARTE B S50 L AR DRIEMIEIEKT S - L IC L AL OWE. BICHIIEEE LOT Y R LU ThAD

RO systems typically operate at ambient temperatures and as such offer an ideal environment for
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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 ¥ AT AT —fAIICBREEIRE (ambient temperatures) CTIERR I 41D, ZAUEL, A A7 4 /L ADOFEAKIZ
Lo T, BEMRREARET 20D TH D, "M AT 4 VLT, REDKNETH D Z L TEAREW
LD THD, EWVWIDIE, A F 7 40 b (%) 1%, B (shear forces) CTHREAN (disinfection chemicals)

EWVWIHITERIZH LT, ZOWNENCE ENLMEWFE (flora) ZRFET 2005 Th D, BT, RFERRR
ExHZT T2 T 4V BIEL GRIEWFL0) & AT DNSOAEY FIIRIFEY 78 & O RITZGRD Z & |

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

ko RE ANAFT 0V AOFRMICE LTI, Partll OFREZSROZ &,

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 &> A7 A OREHE, WEMOIEG LD A7 /N TDH L )7 FikE T & TH D,
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.

ZORFHH TOBRE L WITIH T, EEEOH 2 EHEIE AT ET NE THDH, BHEHEKX., T
DHIALEZETRETHD, :
« WFI 28E4 272 0DIC RO 2T 52 LTt U =27
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CENLD Y AR REFER, BLOWFI OFVEICE L COMYI R RiEE 5 2 5729012
FATT D ENPRE L R HEMOBMBREEO SR HDHNIE

BUE L7 WRI O SVEIZA X7 N &2 RIET 00 H FIVR WA 72 2 FIHOFFE § AIRE & T 57201
RE SIVTWVDIREE (nplace) TOEBLLF R ARG T 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.

BT, NAFT 4 VDB O AR ZE@YNC T A A 2T RETH Y, WFI G 27 AN
RAFT 4NV B/IMET BT 0D REHATRETH D,
Section 2 — Biofilm control strategy 22D = &,

Materials of construct (WFI St & ORERME)

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 HEMOREZANY=F A E— 3 M T, BFEINRERICLD
Y= A B —arbaREE T 5,
@ ZDfthod good design practice |2t - T, WEA AT 2 KA /e T 5,

Pre-treatment (FijfL#t) :
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:
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RO ¥ AT AT A CTEXIMAEMIT, AT T2 09 EEFICRE RERBFFSEmIERT S, 20
RMIZIE WFI PR L T D BB RGE SN B CHEIEL T D, Eihvdx, £0 WFI il
VAT BIZASTL HAROEIE, FEFICEE (ritical) TH D, LLFOHFEED X 512, w87 miet
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= E i o
g Eme) OWYRRELZHER O LT DL, — AV COBERHEBETNETHD, W0
IDIE, AV UE, MEMOAEREZRIEIL, BILICL > THEMOREZ D SEDL 09,
172 HUEREA] (antioxidant; %) T& 5,

*: GRE) AV IR REMEIER 2R OO T, BMEAITH D b, LnLxry FTHMANL L BEFREG I Y v
FHRBLERZ TR~ b D, ZOXET, 4%, BESNDD, HDWITMERMN SND AIREENARE VW EBDbND,

» 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
FRHICE - T, ZOEEHIET 5,

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

fHEHORIE — FTTRABOAE, HAVIIAT 47 Al (media filtration ; 3Ry A7 L aiad
LHEpha) D—RECERA S, LI UIEE, FRSITRTLEEBORIIDO AT v~ T Th b,

* 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

PR EIEIA] (microbial control agents) DFRE  — EERIIA LT T GRIEROALT T astER
sng) DHIEDIRF ERD DT, TORENPMEL R D, —MKIINZ, THVUIRTLELD it O BLRE
ThrEIND, ZiUuE, ZOPiEM%Z ., ATLBLELRE T COMAEY ORGE % oMb T 5 72D DB
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LITBEEDTHD,

» 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.

B 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) & T& %, SMBS I,
WE R 2 36 L OVRR A A (biostatic) DFRENZ —MRANICEE S 5, R L T 2 i 3 13,
oxidant-reduction potential electrodes (ORP) () Thetti9 % Z & A3k 5, “ER{LHE SR (chlorine dioxide) |
MR /K SE (hydrogen peroxide) . A > (ozone) TN/ N— L7 FA | (permanganate ; i~ > 4 > et) D K 9
REOMOBALA G £z, TNEIELIFEHALRTIUX, RO AT T4 Ay (5 %
HzTL%EI,

* 0 GRIE) ATRBIERAN B AT TEMLETTEM) OFRE b o2, — AL TE{LETENR] 13, “Redox potential” & 2

VT “Oxidation-reduction Potential; ORP” & RILEINDHD T, JFXOHFELIFHA 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 NI baeikbDR 57T, K @it sk ORTLEITSLHEDEHTSH
%o BUE LT WRI OGVE 2 RFET D 72012, BEHEFFICB W T, RO L 5 R 2 BB ~E ThH
Dot
WA 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) . FERIMEA A2 (electro-deionisation) . A Ak (ozonation), ¥
SRS (Uvtreatment) . KTV <A 7 2 A5 (microfiltration)

Pre-treatment is necessary to ensure that the feed water will be of an adequate quality to feed to
a final treatment step, thereby protecting the membrane, minimising membrane degradation and
aid with minimising the risks associated with microbiological proliferation and biofilm

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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formation.

AT, LT OFHEZRIET D72 OICMETH D,

* JEUK (feed water) 73 &) 70 JLBRBRPE~ DA I B R S E 2 R L 9 I2 T 5729

*CEIUTE 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 ~DOMHE KD E L, T=X—FTRETH D,

RO Membranes (RO A7 7))

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 # 7' F 0%, BEMRLFRY =T 4 B—y g L, BFIAREIRE OV =7 4 ¥—
Yarikaliel T LT 0, T onEdE AR ORE ThDH, RO AT T U DORREIX, +H7RBE
Z Lo TITORITIEZR S (must), RO A 77 v OBIMEDZ D X 5 2L aTRE R S5 A 1
KU EIRE (>120°C) T, LvJEARnEm<., o, K0iEEERbritr=7 4 B—v a VEHEZE
AT5, YATLHE, TOEIRF v Ly UMNTAD L) ICHITTRETH D,

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

VAT AL, AR B ATREMED B B e MO - AL Th ., AEIIICA T T o 0RBRET 5
IR b D ETRETH D, FTOL D REEMEOM - AlE, ERRBROFREEZH L L H
PN

Use of Double pass RO membranes should be considered as an added assurance of the
maintenance of the quality of the water produced.

#ET 5 WFI OSE OBIAIRFEE LT, EANZ D RO A > 7 (Double pass RO membranes) D fi#i
MEZETRETH D,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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Additional techniques to be considered (& 4~ B FIH)

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%EE ik : A RO AY7 T4l Lo Fiehl) ([ZBWT, B2 D EMFIEOME
HEEZEIRETHDL, TOLIEE LT, 7/ A1 (nanofiltration) . TBRAT A A 2 52 HA

(electro-deionisation) . M TN (> K b o DRI R 2 F5D) RIS (ultrafiltration) D K 9 22 H i A3
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
FEFICRNETHIMEDERETEDLWS, Efzd 267, MF/UF 277 i3, EHR
Y=FT 4 B—a Mz bnd LT 572010, MBIHETEZFEOME N B Hbild &
Th b,

Total Organic Carbon (TOC) (BAWIKR) -

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 FH2 BRI OB L UCTHER LR THUE R 59, 22> 2@ TOC #ix. RO /XK
VAT LORER IREFICERE LR TSR b, T4 2 TOC BB ENMEILZ. VA7 TEX
AL NMIHEDLIRETH D, TOXKEMEIL, ROKBREEEZET 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

JFokDE=2Vr7 — FOKOFHES), &2 WIFHEENOMEAREZT EA A b5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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INBIE, B AT LADRENC~YA T ADAL R e b2 500, £ AT T
DIENOBERZEINOJRR & 72 2 036 FdL Livan,

* 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
ALERD FiMlOE=42 1V 7  —  ZHIUIHEHERREDNEE O RIEICH 5 2 DR

EENF E/R0 . F 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

RO A7 T v i@ath VUV T4 T D=1 7 — PEEERIZSE L 72 5 7= (compromised)
AT T OB, UV T U T ORBOV BN T 280 L 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 D= ) U F . ZHURETRE X 7 ~DIEKETD WFl OFVENTFR SN H D
ThHILE2WRTHEDITITI BLDOTH D, TOC ik, LIFUIE, BT AT LDY H—1 -
N—T DSy DFEVIFREX v 7 ~DRAIEROBIOEITICEBINS,

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 O E DS FFRBIEINI R S Te GBI, Gk 2ol L 2ok %)
AL 7 v & 236 L ORI S E A~ L RE D L 91T, fERI AT L%l LT HER TR 2 &
ODEINTTRETHD, £/o. TO LD LA, ERLNE S AT A (Pharmaceutical Quality System)
DT TCOREBITADELICTRETHD, TDLH—1WAIRML (excursions) DFEENE =X —7F
LT ERHRT, £, RAFKMEZBEUIITAD L9127 5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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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 HEREIICIRFES LD L 9 72,
JEEMED H D IR IEDHFRMMTZAD 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.

TEFSPERFAMEE R (qualification phases) T o A7 AMERERHME G DN =T — X IS W@ 7T 7—
MREBEZHENLL, £DOY AT LAOBIEEN MO & Th D, 77— MREMITTRE THX
AHEENCHT BEAA Y FEATV, ZOEBMBEZ RO HXETHDH, ZOREMEZINTLHL 70z &
X, BORRW FTIERL, BEFTRVWYAT LAEZR 2 (A7) 5D THAH,

Conductivity — (GEFER)

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
ML, RO VAT ANOFFNCHE LRI IEZR B0, £ 6 OFHRONLEIL, EiE TOC DIHIZ
BUE LT ALBEZ ST 5720 T3/ < RO TORMHOT=4 Y > 7 RKOHEEHR DOV AT L b
DFEFED 533 (percentage rejection : IRIE (M4 2% “rejection” Tdb 5 ANLEMA, RO MMM &I 2R T, The
wiETson?) OREE, MLy ROGHEZBIT D X O ICFHERET XETh D, BEEOHZED
TAIZ. AT T DRIE (membrane failure) . > — /L ARE (seal failure) . @72 p H (improper pH) . 44
JETJDORIRE (feed pressure issues) . M ONA T —1U > 7 & D UWNITEILDOHE K (increased scaling or fouling) D fiFfa
LT HTENHKRD,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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Trend data should be reviewed routinely in order to determine the potential for deterioration in
the system.

ZDYAT ADOHLDAREMEEZ R D 72DIZ, hL 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.

FoTA L HERVAT LRBIE LG, BGE L2 WRL O s E DS R ORAES VD &9 72, il
IR RIEHEL L 52X Th D,

Sanitisation. (=7 44— 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 AIE, BEMRY =T 4B = a UBNARER LD ICEHTRITH D, VAT TEAA L NT
HoSx, ZLTYSE L AT 2AOWEMEFMEFICIESINT-T —XIZESE, =T 4 B—var D
BEZRET RETH D,

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.

RSN AWAEHOBRPNEICESNT, =T =2 a VO FEOBIRNAREE 72D L )12, Y%y
LADEM (flora) OF=# Y V% EET_RETH5,

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.

VAT A, SrBEV—"7 (distribution loop) S ONTEY # 7 (storage tanks) i L C. HHHIRZARSKIZ LD
V=T —a UNAREEL 2 B L O B AR DTEM 2 £ >-X& T&H D (should be pressure rated to), RO A o7
7T AFBR R TIINEARRICH A 510 KO IEFFSN TW ARV, BIREICNAZ D AT T

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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DAFIIHRETHY . HENRMEEN R Y =T 4 =2 a UV EBADE T, TDOV AT LADORHE
HIENE 7 7 > 3/ = (routine high temperature flush) 23 AJRE & 72 5 K O IZFEH T R& TH 5,

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

LTI 2 b2 =2 A Do 7RO M %2, BHEIKRO L LTEILLXETH D, -

 Peracetic acid (U FER)
¢ Sodium Hypochlorite (RHEEHRERT F Y 7 L)
« Hydrogen Peroxide (EPREAKFE)

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.

FVADER S, FD XD RV AT AOBREFHNTHISAL RETh D, +V 3 —kEtE 2ol
72 FER{EA (even stronger oxidizingagent) T V) | FAUTHEHR LV L < | MORGITHIRT D, A K
T BHEE OB E OB 2 ZE LTS b RV @i ATV L ARF— ABMER SN S,
ZFHE, AT UL ARF = VPN ORERM B 2 R0l AT AR SN D L iIXE 2 b0,
IV E IROEIFH O B s L OEEM A B BRS ZEAHRDL O TH Y | Gl L Lo
YRR Z MR S o L e D,

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

RO X 7T T 57012, A4 U ALDERZE (de-ozonation) 1E, {EEIR L ATORIT TR B 720,
ZOHBIDTE=OIZIE, R UV IBE AR S5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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4. What approach should be considered for the qualification of such a system?
WFI 8 27 A OBEMEGICIE, EORBRT Fa—F2EZER &N

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 ORIk 57 7 m—F 1%, GEP (good engineering practice) (Z
WHRETHD, TOTTFr—FL, KIAT LORGFH, B EAEEREFICHEE SN KO MEE
RAET DLWV BRI —ESED 2 D, LERIHLE 52615 X HICTRETH 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.

WL AT AOMEEIL, EMIIZ472 5 T (over an extended period of time) NZAlE L72 (T 3L 72 59, Hoff
MIToYo 7V T - TurIn, ZOZLaB@ B LEH2ITEEEOH 2 b O TRIFER D
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 LDRMPIONY) F— 3 VHIFIL, £ TOMEAT @il points) G\_’)b\fuit%ﬁ%: R
Thd, THE, TOVATEANREF LEL)ITEIETE D LW EHEEMNLT 57201272 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 LADONY T — 3 O%ICH K BT, s fF-Eo X Thh, O
2T LOREBERIRE ) (ongoing capability) Z FEFR T D720 D, KREXREBEH 2 55 — X B #E5 T & T
H 5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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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:

AR RTAR O B 9] D EX P (initial stages) 1%, & OFIEKF/K S 2T A OB (critical points) % 5 &
TRETHD, TOLIRBETREFEITL, ROEHNEEND, :

* Feed / raw water source (K DKL)

» Stages of pre-treatment (AT BT B P )

* Pre and post RO membrane (RO A7 7 DHiitk)
« Post final purification phase (B A& RS R BE B D 1)

« Storage tank ez 7)

« All user points (ETD2—RAFA 2 F)

* Return loop post final user point (ffk D 2—ARA > FOFFRMOY Z—> « L—7F)

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.

—REIT, A =T VBT, RO ToOMBMEMismEY TSI L, FE
BRI RETH D, UL ML AT LOEMHT (installation) & TEHE (operation) 23 1IE LU & Z %
RECE AHIRIICOIZ> TIT O RETh D,

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.

WOBEREDY 7Y o 71E, EROBANZ DN CORBERO#E b 2B I AN TT H &
Tho, Yo7V TOBEIX, Gk A=vv 1oL b 2) ROHIRICDIZ> T, 20T AT 4
O RAT S MEREZIRAET D TIETT A U 2T _ETH D, oML, —KIIC—FEMIcbk
STTOND, ZIUIHHEEIK (feed water supply) DZEHTZSH) (seasonal variations) & BEIE# LTV 5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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R © 2 ZACHA L 2 SR KER A O WM OB RS PEREAG L, — AR A B D 3 EkBERE (Phase | 225 D) CTik7e< .
Phase Il & A% » 7 U7z 2 BEEGFHI 2 & > TV A EBRHER Shd,

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 GREDOHBE KO &) X, ¥ AT AOMEREDS Mk 1Y i
L TWAZ L EHIET D L D10, & L TEREHIZIE, fE L2 WRI OSEMEES D kL
AL ) \—Fﬂﬂ"a—’\%fﬁé

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.

*@yx?A@Hﬁ%%yfuymiRonyﬁy@ﬁ%@ﬁﬁ®%%%€%5:k%%zé
D TH LN, FORIHEHTARTOZ—ARAS LV "NaktB b4+ X Th 5,

AE : ZOXEIE, EMAR RO AV T ZUNIBITF DA T T 4 VAR EIFFIEE L TNWDH I EERLTND,

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

WA E=2 ) 7RIS 29 7 VEIT, TOIENERRIEL. D oFORRER(IC
BV E-oTbDETRETH B,

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

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.

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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A BRI TR R 7 D445 (Ph.Eur. Monograph) @ 169 ¢ *Water for Injections’ (FE&HAK) (2HE-> TIT 9
RETHD, TORIEHAKY AT LOLIENAE CT25E DT WO %IGZ BT 5 72 0% BRI 0O fi
el LT, Ml P HEEZEHAT & ThH D,

Article 23 of Directive 2001/83/EC states:
o “...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 T W5, :
“ HUEAGEAEERE (authorisation holder) 1%, $d M OVEELO HEICEA LT, - B K
OB R 2 B LT -7

Methods to be considered should include (EZETX& HENKROLOREGEEND)

* Rapid Endotoxin testing — use of more sensitive and point of use test methods
M B R ol — L0 @ERE T, A Guk: sk Lizzogcon) REREOMH

» 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 1E — ERINEEE S (Ph.Eur) @455 5.1.6 ‘Alternative Methods
for control of Microbiological Quality’ (344 5H B OFELO 720 D) .

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.

TS K > AT ANICTRET D159 L~UL O 72 B EHHIE D 7212, 2515 (alternate methods) % i
AT 52 E1F, YROEBEFETHD, TOLIBREEONYF—2 g 0%, EFRIZH I LZRN
HMHTHEREBELEIEDHRXTH D,

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

YL AT AOEFHEBEIEO ML LT, Kk EMEW AR IO M 2175 <& T
b5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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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 RS & @7 7 — MREMEARET XETHD, ML N -T—4%
AR L E2— L, 72 2 B M2 bEUICRE T &2 ThoH, L F-TF—XiE 77
— NEH AR, LT 7 v a &2 Z T2 (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 FANCHRHBI 7 & T& U (should be reassessed routinely) |
ZOEHBEMEZHRD TIT<RETH D,

7. What are the expectations for preventative maintenance on RO systems used for the
production of WFI?
WFI ORIEIZHEA T 25 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.

WEMOREGE, KO/ U - BIEYOFEAICE#ET 5 Y A7 g/ &35 126 O & BRERRK O —
HETHZET, ZOXRI RV AT LADOFHHIREDTZODEEMNEOH 5 AT LT VA T
xThD,

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 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:

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
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HEENTZA T T U A« VAT AR, TOL D72 GuE: w3k VAT LD HENRY=T 4
=y a V3 mo I ETHHN, THIMATRD K 5 R BREMABIATLRETH D,
ATALEE S A7 LD H EHIFFAE (routine regeneration of pre-treatment systems)

HESNTBHETO, HOWITEIEENRONTHEED, “Guk 1 schomitmi b o) BIFE~N
> ROAH (replenishment) (MEIZIG U )7, “T 4 & — ATy b, =LK RO AT
VAL

A HIZRFHE STz A T F o AT G R EIC L 5T = v 7 AR T RE TH D, T,
ML AT LNTONAL T T 4 )V LADFRHOFREMEZBE 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 OIRE, HA7 v bR —LOREORER ETh b,

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 T (gt OMRS E/o, BEIIIEHE INIZA T A -7 —FO—
ELTHEZ T RETHD, ZANITIE RO AT Ty Wit OER L OMBEONE HE
EFd, EOWEIT, BIE LT AKDOMENGEY T D EE~OBEA EMERFT 272012, EDOVAT A
DA 72 BRI RBIC H D Z L BARD 2D TH D,
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Part Il Biofilms and control strategies (/31 &7 4 /L A L S HERRE)

GRIE) NA AT ANBOFREL TNDT A FSXT AT O NAFT 4 NL” b, BREREHLE,
il e LCE, \RCHEFORX A Y 2l b b, ARRICHIEAIFEL, EE L ARDHIVE, DY DLITIIFET 5,
7zl z21E, KFOADRECONTNDBLRDO G D7 ERHTULE D, A A7 4V AN TIHIBEME D DIFRERE, ER
I DWNIRFED b O F CTHEX RFEEHOMAEMPTFE L, TOHRTHA RIERIBEEITV R L a2 =T L 2R LT
WL EEBEZLNTWD, REMEMHOHRIGEWE L LT/ AVECNER ST D,
HERRRICBIT DN AT 4 VA
HARCHEREY . HEREIRL 1. WA, KELREORER L. HOWDIGFNMAAEL T D, N1 I T 4 )V ADOPNE LI TIL,
WAEMOAERBEEN R 5, T2 2R TIE, ERBEICEE~ETHOERD DL LD, AT T LN, M
FbbhAA, FUAESY, BEARY, SMERLERNERELTVWA, ARRICBT 2WE OB, TEIERZR LICHEEL B

HLTWbsEZ26RTWS, Outside
KRE DR ' g’_ts'ni*-f B
FEEICAHE L7223, #Aast 285 (EPS, extracellular polysaccharide) % 4% -~

W B, EPS 133 7 —RMEHRIE O 2 B L, BB (L Base

T bNEOMEL D, LIV L Y RREECECHB o 47 4 L 2 RS O EEIEIX]
K72 m == S i, BRI RIS,

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HOTY, COERIZBIL T, MW OTBZET HH A, BFRXICEINTTOTTRALY,
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Ui, EitoMoHH

1. MBS

2. EPSZMLIILD D

3. NAFT 4 VIR EIND

4, NATT 4 NVATEHEH L, ao=—RER{LTS

5. PNBEIC/RS &, ano— g S, MEN SIS
AED B L BBEZ RV B LN D, REIIALFT AV ARREND, A4 T 4V A0 an=—T1F, EEmOMe
WRAER L, BT AR, BOMEDIL, BRRICL Y R0, MEHELSOMAEDREE L TWAHHEEBE, K
BOZTEREIND ar=—X, BRI THD, BREO AL LT bbb, HIZHHECEREAEZ > T o 7e)
LELIZD DTN, NA T T 4 VL LW IFOL L, AR O X 5 R EBOKE R L WD L0 BRI HRICET
HFRETRTEIEL TS, HIBREREI DL, am=— L, MENKHENS,

1. What s a biofilm? (RALF7 4L L3 2)

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

NAFT 4V AF, BRI K OEENREON G TAEL 5, EN6ITEFENICHICT H/EET
5,

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.

INAF T 4 IV EADIEHENLIL, ETOBEORENE END, . HE ESHMETORKROWE., 4
B, 7T AF v 7 EFEBAEA (medical implant materials) — MEMSC A TS 2. FNDHIZEEN D,

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

INAFT 4V BIFE—RANS, B2 RIEMEREDOBL (mass) 72T/ N—TThHh D, £ O DWAEY
E o TCBRE CORBIMNET DL, "M AT A NLETRT D, THIEIR~A & HillashEsy
F'E (extracellular polymeric substances ; EPS k)% />3 %, Z @ EPS %, £k &4 72 FREIZ OV T,

MEFEIZ X9 D T > — (anchor: fkiE BEOHOY—L) EIIT, GRik: v=x7L0) RENIXH L TOT
J1—& LTHIERT %, EPS IIREBICHME ot DS, HDHUVNMET I 2=7 1 — (communities)
EREISH, SN AT ANVLORETFT I EI20D, N FT 4V AF— IS, TR OYEE
IZDWTIRD L 9 RFERIL TODRREEICHE > TV D,

% FRTE EPS st £ BEIR (Extra cellular polysaccharides) &3 28MELH D, "L H—DbD & Bbhb,

* Attachment (f7)
e Colonisation (mr=—1k)
* Growth (&)
« Detachment (HEM)

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:

7V —2BOFRE (Tobb, AL OEEY NG 7 U —DRIEL 78> TWAHEH) TO/NA
FT7 4 INVLDERKIT. ROL I A >DAT v 7T\ CTEITT 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 DA K OMEEREM 73635 L. conditioning film RIE : CF LWgR S5, MAEMBWET 5O
YEG BB OB 7 4 L SRICHE LTsikie) TR 2, ZAUE. AR OIS THAEMIZ L o T
DFRFEDKF & L TEEDHDTH D,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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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.
AR, AU RS (advective transpor) 2B AL KON XA GRik o) £
B (chemotaxis) 23 ITE L TH 0 | AL AIEL (chemical gradient ; Ry WERCMEARM 7B AL 4 FE VRS 5 &
Ebnz) (XS L TIAEDHRE S D Th 5,

3. Surface-division also referred to as colonisation.
R CTOMEY D433 (surface-division) & £72, 2 =—(bé LTHEENHIT LN

4. Synthesis of EPS, which stabilises the sessile population.
EPS D&k, ZAUTEE LIcMAEMER 2 ZE S ¥ D 2 LIT&LD

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 ) WLk ala=r—FrT5 (*3) ZENRHBRDENEZ - TEY ., HLFDMERS 2N IEIE
DFIET, AT T 4 NV LENOEODDJEIZR L CTRELZTER T D72 b D 7N 558 421TH 2
LT, ZDOAA T T 4 )V LOHERNICREIRE O W EFR S E D,

GRIE) : A FT7 4 LV DIEROBEMEN, Hled b —DdOHSMEM AR L TWD LI ITERES, Zhd M4 7 4 VAT
Fix OBURER TR u A —F —THR A b o TELT 2MERBREIR S 1L, TORE, 2hkie= v F (CERERENHIN)
HIZS I, SRERMAEMERIDRE — DA A7 AV ANICHFETED LI IThDEEZEZN TS, BIH  AARMAEDERYES
NAFT g VARG WE (A A7 v 2N —REOMLEDO ST S LOMADER -] AFEE, 2005 45, ¥2,500
+Bi - BUE, MROFTREMESH D)

« U7 4 XF7  Biofilm : https:/en.wikipedia.org/wiki/Biofilm (A AFEDEFR L ST\ 5)

o (RR) [ F 7 4 v DARZEEART OB - http://www.jseb.jp/jeb/10-01/10-01-019.pdf

%2 B : 7 AT hbErv o ZIconTE, s 1 OFHMED VIE Ao F 7 (L5 L BAEMBIESSE] NRA 753
EEDLTEOICEW THD, VAXXT4TO (0 FTFhvrv 7] bE-, BRICERTLH D,

« (#%) Quorum Sensing N IS < A A7 4 L LI « hitp://www.jseb.jp/jeb/10-01/10-01-015.pdf

*3 (FUE)  FERMPELT 2 & o D2EOEWEINERK - B Sh, ZHUTE Y A AT ¢ )V DEIRD, Az @D 2 I~
LEAT Db T 5,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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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 HMADIT L0 Bk S D HBES S5 W8 (extracellular polymeric substances ; EPS) J2 OMREHIZ DU T
DOBFIE, FaEHEA TRV, Fio, M SERRE (2F% S5 MIBFE (cellular debris) (Z-DV T DFLfR
bR EHEA TV W, £ 5 EPS B8 L UMREHIITE SISOV TORER L, BRINIER T O E O FER
FFEEL TV, ZRHWED ) 7‘90)%&%075 X, =2 F ¥ 2 (endotoxins : i) (BRI R 712
IEZHORBR G IEDRR ST 5) L& 32, Exotoxins (4473 ;*1) M O} Bacteriocins (piocins, colicins ;
*2) WEEND,

(FRE) SR (B EL Z, exotoxin) LITHIBEAEEIMIBIHT 2HROBHTH D . ZOMDEL RV EH D NIARY
NTF R TH D, WaRNERRE CRIENSIRERATH D OISkt LT RR O BIEIIRRNTH D, AERITRL~ Y %
THEET B AR KD B, SEFREEA TS M2V A RE7d, (FENe4ESE & LT Clostridium perfringens @ o #3%
WAGEE, A ) XAFEOMERE, a L IW,. KW, 7 RUVERBEO= 7a o v b b, (R b Lvis)

2 (FUE) 7T UA T (Bacteriocin) &iE, MBEHHAELT D, B HICRAECEBREICET 2HETEEEZ bofe & RV ER
NTF RORHTH D, HIERRLY VY AvOFT—RFEHELIL TS, (R b XViEi)

Piocins (B4 2) &id, MIEAAEET 2 MOTROME IS L COMEME LT T VAT LRHT 20, £2055

FENEE Pseudomonas aeruginosa (IH4: P. pyocyanea) 2AAEFET 2L ONRE AT TH D, (v b LV HEHE)

2 Y vy (colicing) & 1%, A5 EE (Escherichia coli)if DI 23 5T D PLEMESY L 7 BORHTH D (v b X0 EH)

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.

BAEDASA AN=F 0 OFBEOTET, AT L, BN TR 2 2 B ET D iR
é%%ﬁ@#é:&mgdmfwéoN4i74wbm—%%:E%¢(mm;ﬁ%ikmEEMé
NTND) THDHHN, BIZITHIBE (detachmen) HIZ, B HIZHEILTIT < JEHE (free flowing form) & LT HAF
ET D ENHED, Gk wraiiso) VAT L7 at ZAOHBENT, %n&%%ﬁ#%:&mﬁ%
Thod, LWVWHDIE, Z 6 OFEITEBOBEINE R EL D X0 A E T, @HFITMmD 2 &0

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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HR72W 6 TH D, 2L A T 7 4 )V ADO—EERRIRINTE S 7256 DKDIEGIT HIER (sporadic)
MOT A LATHYD, FNWZ, “grab” GRik: “onifis” oFw) o7V 7 T 7= 7 2HHAL
TiX, ASITHRHPHK LWL ETH S,

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.

e, BEREAIT. EFTIEOICED WRI ES 2T A7t 20EKIChiz-> T, A 4
T 4 VAR EHERFT D720 O, BRI ERERIE A FF o 72 A 1 = X A (scientifically justified mechanisms) % 1
UNIRET D EWVWI HEER L HRETHD, ZLT, LT, 7V —=v7bH=FT 1 E—>
3V DNLFEN IV TV D 71 (proven methods) (ZE> Ty ED X I 23A F T 4 VLDV DB EBS
CRETHSD.

2. What approach should be taken to maintain control over systems which can be affected by
biofilms?
VAT AEERIZDIo T A F T4 VDB EEZADND X ) RiEEHER 5702, ED
7 Fa—F & LBREN?

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 BIE T & TH Y TOEHEEM LIX, BED WR BET nE RRL Y A7 2T A
AL M LT, BEFOEBFEDOZ RN (acceptability) ZiH<5 EWVWI HDOTH D, YekBbEpr CEH L
TWBH 7Y o T ROGREBRDOTEHE (regimes) DB ZIEE | BEHEMIK OHIE & MAG DO T, #HH
HIZT BEAA L FETRETHD,

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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3. What is a control strategy in the context of biofilm and contamination control?
NAFT7 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 a2 2ADT A 2 ik BT 0¥ 20 FERHEE )
- fE A YT D7D EE SND A=A L
BN, VROV R 7 BB B D WEERAMET 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 EHEIKIL, LTIC R L) 2 FHOBBELELT5H, ZIOIFEROGIE & Bhio
ETOMEHEZEBE LT, 7ot 2A0F Ly Y (k) CHMZBEL YT ZENMNETH D, ROF
EREGEND :

* Design — plant, process (the water system should be specifically designed to avoid dead legs,
allow full drainage and minimise roughness)
& — I r b, TukX KT AT HIE, T T Vw7 (dead legs) ZHELT. 2272 HE
K (full drainage) % FIRE & L. 2> DML E (roughness : RiE : A Ly 2 2moMs) Zi/NET DXL 91, FF
MCREHT _ETH D)

Control — including in-process controls ~ (FFE — TRENEHEZET)

Monitoring systems  (E=X% U7 « AT L)

* Prevention — Investigations / CAPA /root cause determination. Robust investigational tools
are required

THIRUEE  —  GACAPA/RAIFIK OWRE, BEEEEDH HiAY — VBB L S D,

* Raw Materials 50k} : s Eko®n?)

* Preventative maintenance — Maintaining equipment and premises to a standard that will not

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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add significant risk from a contamination view point
THRIRE —  HRLVWIEEANOOERRY A7 EMA DT L DRWEEIZEEGT 5
o7, e ETERICXIT A AT A

 Equipment and facilities (M s & fiax

* Process qualification (7= & 2 OuEk&MEFEAM)

o Personnel (&)

o Utilities  (F#%)

e Cleaning / sanitization (7 V—=>7/%=7 18— =a)

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.

BD Y A7 Zfp/MET 572012 & b &  JBEYROE & D AT v 71X, EF Wo e difil,/ ik

(a series of successive linked events / measures) D BTN SN/ —HOEE Y | L7225, —IZ, TERR
v hOFER, HlEE O =2 X, MY LU TEFEEL TV D, BRI (scientific judgement) (212 T,
BV RIT <XV A L NOFELE, EEEPE A (critical control points) ZIRE T H7-DIEHT 5 Z LA H
KD,

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.

VY PRERIS 1T . AEIE DRI LN LT, KV IEEART Tu—F &2 D 2 L A REET 5
722, FNHDHFROETEREILTLH2HDIZRDTHA 9,

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.

FDOE DRI, BT ST LEBEANTLHIETITINE T D, TOEHRT 0T LML, £0D

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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B GuEwr) MO B 20T A4 7 A 7V EEL T, BTCOHEREZBBE LN S, HVELZN
EITWIRNOHENLT D, EWVWIHIbDER5b,

FEIE
FAR O BRI /K BLE B OMAEDTIE OB B, EROBZHIL. 2RV A5 TH D, WF ORIEFKRERHIX, —oDH
ML ENTARERERD Z ENHEETH D, KA v MEFIZETHIE, LTOEY TH 5,
SUEAIK LSRG 4. BAllbEShic—oDERRLHBD Z L,
WP DL BROANA AT ANVLDOEEEZEZ D &, T (EH) | OFRICIES EIT, REEA KRGS B
OIEDEIRE B2 D LT, D CIPHAREIY — L Th D,
MR % . Bk S —oOARR L AT 2Lk, [ZOABRITNA S D HEOREN, HEBLERE
EWEMRT D) EWH. Hikiak L b LEEKRT 5,
FTbb, MEREOEE, HoWIY=7—va v HEHEL, EflbH 2 WITEFEEROL L EE L T D, BET
ML, BRI, =7 —va v HBRFIEOEENATHSH 2 &%, —RICER S 2 WV IXERER O L & LT
A2 ENHKD, INL VAT HAOMEDGIENL, HIiZ TE (B OoFfzsELTLIL0THY, & (EHR)) T
(E/ITAN
SUEAIKBUERG & VW O EBR CTh > Th, AEMFICRIT D TZERMELEMEDFAL 1XFITHY 2o, HEBSAEY O EREA
ZNZ LITAEBRLE LTEEL TN D I EEEWT 5, 2F 0 BEAKEIERMITINZ S TO DMAEMGIE TR) R
F720 ] 2 EREWT D, ARRRICHIEA DIV, ABROMEBIIHEML L, K0 ROWEIEChIuL, ERFEEORHE (%
< OEATE, Methylobacterium spp.) WIR L, I SICHWEIEIZMNZ 2 Z & CHAEM BRSNS Z L b5,
L, BEELRTIUZNT RN S, AT T o7 g V2 —ikin ECOEREGEER T, —7 4 V¥ — LOREEK
NHEVIZHE (BIAIE 200 CFU Afilter) &, BRDRVAEMOEFENR T 2B, tMOMAEMDERZMH L TLE
Yo EDOXI IR D L KiFsfiRE . WK H - CTh D Lo THlIT 5 Z L1225,
b9 —OOMBIL, HEIETEBTIEET 22 TCOWMAEMEZ ML TERNE NS 2L ThD, TR & R AM
PMEHEECTH Y | HFEORBNRBR L VD bDOTH D, MAEDFEDOHIT &\ 5 0 BIE, kIO DNA v —/4
U —HACI SN D L 2 A5 TH B, (hitps:/www.jstage.jst.go.jp/article/jslab/23/1/23 24/ pdf )
WERM L, H5VITRBREN ECROEERBEIX., 37V 7 - B b 2RELTHOTRAOT Y PAZERERT3 &V
5ZLThD, ERRBAYRBEREHII. 20 Y7V 7 - K- MESOBREZNMIZ LTHERT 55 SR LEER
T—vThHD, HMEtE T T EICHMT 5 2 &K DA, BIKRAAK P TOMAEY O ZEEEE, Bk X 5 IR 72
VKB, MBERZIRICHE LAHEEEE EAEE #1203 1 mL %720 OF) 13, 2272 0/hEnb0Thb, 2O

VTV 7 LT ROBEEN S OWEM & 13RI KRERTHEDR H D, Z4ud, P 7D o7 R— MBI
T DI ENRET L EBbhD, A VEFEEZRN TS KIZB T H2EOEEET 2 X9 7, REOBNBLETH L,
BUERPKIE > 2T DR 2B OHGE ) 2 7 OO ERTE, TEEAEOEEOK E 2EFT ThY | o T e”
MR Okt e L1 L 2 BEZR EOWERR A b L ADRIEFITDRWET) ] Thd, 025 M4E2RMICHTEINL,
FUBSRE R, AWK TH B, [“Hp” R & LTIET Y K- vrRe, Br 7Y 7 - — NSO RETHIMEGE 2
5,

LFEOHISMT EDI B TH D, 4L EDI OA AL SRR E L TV AH72012, BHIRICEE L TW DIED O R

RXIZFER T, BR, BBLLTEATIADBYEYT, RXFREXEERY HORBH% =Pharma Solutions Co., Ltd.
HNTY, COERICELT, ¥ TaEd 254813 BT RERXEINTITOTREL,
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BOESCHRLARL Y, ZENIMEAT L2 L1082, LAL, EDIEEEZEILS W2 LIC XY BIEREIC A 47 1
VAN S LD & EDIEEE I IIR E 72 5,
BUEK DK S 2T LM F T, B LRI B ORI o 7T REE K OB R DM LERR L T, K&
SRR ZEENE IRV, EIUC LTI DY > T I BER DL DRI 22 C, RE WKL WRNE(T 2, 1T
BERILEHE ThH->Th, HHNRRD Z LIRS ALND,

WA T A OEEE, HREEEE WHIEROBEN DR B 2 GOV EEHE) THAEYZ L CGHET 2 4E S 5,
ZoHE, ROBRURZEF T2V T ) o R— M ORI LK TR OB & BIE, MaE%kd 5222 &
WOBRTHD, ZHFXV AT TEAA LV MEBLTEZLDREHETHH D,

4. If a biofilm exists what steps can be taken to eradicate or remove it?

b LA T TANVIPEELTHEDTHNE, ThEZBESEY BYERWY oIz, Eokk
RAT v TEWMBNEIN?

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.

ZOT Fa—FIE, ALFRRERE, KOWHIRREE WD 2507 e —FR3db b, ZOHET
VAT LY = A RTHEAE. TDOV AT APEIEERTE— R (recirculation mode) (23> Y . T 5
=B A ZXDEKNN, VAT ANIZAS TODRNE DI ->TEY, 2L T, ZBEMRAT=XLT
ZOEHE—RERIFTEIICTDHIENEETHD, N AT 4V LERY RS TDOmm72 57
T —F, 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 T RIOEH A AIATL RETH D, VAT LNICIFET DiFlE L T
VN D5 YR (planktonic contaminants) & fie/N & D 72O, VAT AR EZE L TOEIKT 7 2 = (hot water
flush) OFIHE B X HRETIEH DN, NA T T 4V ASDREBRREFFOZ LIIHIFFTE 220, &
WD DX, NA T T 4 )V NTFEFRE CHIET A O TlE7e < BFIIFEE F 72136755 &V ) TEHE (sessile

RXUZFEN T, FBIR, BBELTEATIADBYE T, RTEEXERIRS D= DRBHI% =Pharma Solutions Co., Ltd.
HEDTY, COERIZBEL T, HIkeT8ET 25513 BTRIICEDNTTOTTREL,
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or attached form) & & > TCWNWAMBETH 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.

NAF T 4 v EDOREST T, ALFRI Y =2 A 20 XFNOER ORI 22T — RiX, MEE T 54
WCETRBZ LT, WORERE AL Z 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 BB I REFHETHY . WRERMERENGFET DL Z &X. TOV AT
WIZAF1ET % endotoxin / exotoxin (M ##%) 2 ED L)L REA L S5, (%)

* 0 GRIE) =0 R MRV UTHE—PETIERL, 77 ARMEHOEEIC K > TR . 2R, =0 F R oGt s RE

SHpD, BUEDIEMET Y R N 0d, KIBEBKO LD THD, ZOREMET Y K hF o Asxt LT, EREIC L > Cid, b

# & LT 1000 {585 2\ N E/1000 FREEDIEMED R 72 ) BIFET 2, WEDEBRTIE, HEOEENPEET 2 FKOEHER, BB

X% 1000 cellimL” F2EEE 722 &, 0.25 EUML DIREAFFST A A FREELZEZ T2 @SN T0D, Tha
FHRETIUE 1 BRSO R ¥ Ui (REBEOTEMHE) 13, 125X10 7 (4) EUlcell] &725,

RERAN (FRESIAZM) TIX1EUE, 100pg (0.1ng)Tdh D, N LI TIX, 1#iEkbZV o= FhFv & (KE#E

~N—2R L LT) 150 femtogram (150 X 107(-15) g ) & EbN Tz, ZOfE%E 1000 535 L 015 ng L7225, T72bbL, 2D 150

femtogram O K h¥ v (H&E) BEYRLOENZ D,

L7zl -> T, 1HRYS7Z0 O EU B (RIBEOT L R MR UAGHICER LIZE &) (12, 202501
(0.15~2.5) X10 " (-4) EUlcell DHiFAZ /R L TRV, ZOFITIZY T AR O 1272 ) PR = N F o &R
boLHENSND,

(ERRD3IES)
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.

iU, WHEA - Ao —7—a v b FFERAEZED S 2 Lix, mEEE 2 FF OB (obust
strategy) & L CERHZBET XX TH S,
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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.

OETONRNAL T T A NVEPESL L T LES T b1, ERoHFEEZFEHLTH, 2Rzl R Z &
TR CTH D Z LIERTRETH D, MRDGEDNAA T T 4 VLRES, AT T 4 VLD
RINZBRESINTZZ L2 HERT D702, BRI (ntense) E=4 U 7 OWM T, TOHKIZTA
T A E IR RBICRERTRETH 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.

EEIED B D FHIIA T F v A« a7 T K%, WEQRE WS BURNDERR Y A7 ZMZ 720
E D FEHEIC K LT, MERRRORR IR AR T A T D MDD EIE TH D, HAL (deterioration) D BAHEZ2 Ik
RN DDINIHONT, =T 4 VT 4 (), Trt s, KOBET A OEMIRREZZE
TRETHDH, ZNHIE. OV 2 Z(0rings). H A7 b(gaskets), > —/L(seals)’2 ENH D . EHIRI 72k
LM E BT D,

5. What specific agents can be used as part of a control strategy?
EHEBKO—BRLELT, FOLIRT—Vxr b (agents; EAK) BDEATEX 0 ?

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

FOREZFH & LTI, R SEER (Sodium Hypochlorite) . IR SE I ERAIAL (Hydrogen Peroxide / Peracetic
acid) D& END,

Ozonation should also be considered for water systems.

F AL £, KV AT AEETNETH 5,
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Use of high temperature or steam sanitisation where possible should also be considered.
ARER G AT, MIREH L WVIFAT -0V =T 4 B—va Vb ELBETRETH 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 —va rm ENN DT OT Ta—FTIT) ZEIE A AT A NV D Y R 7 g ME
THEDOHFRINAGT 7a—F TlEeW 557 7 —FICB L TiE, 472 < T double-edged
approach (R : “F=7 (¥ —v a2 v OHEDLEL Bitoiz 2507 7u—F" LWHEK) ZEBTRETHD, il
X, VR TERAA Y MIESWERERE T, b =7 4 B—a v LAGDETETOR
BEOFEHANET D,

6. Are there any additional measures which should be considered in order to increase the
probability of detecting the presence of biofilms?
NRAFT A NVLADOFEOKREHREZ LF5LEZXOND K 5%, BMBNGRIIFET L0

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.

TEEEDH DV T ) BN MELE D, TOX RV T Y U THEX, N AT 4 VAR
— R 7R IE R ORMBER DOV AT /e T 5720 T 2 FHEEKO A2 KR T LD TH D,
G L TOZENENO RS 2 B RK LRI TE 5 L5 eftilhz, DX 5t 7Y 7
A1 (sampling regime) D HFUIHLAIALRE TH D, BRE=F V7 - 7077 LOFMEZR, D7e<
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
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each day of use in order to provide additional assurance of the quality of water utilised in the
manufacturing processes.

QK AT LW 7Y o7 - Tar T NE, BEEHKELE (water generation) Z 1l L TDARA > K
G “BR OF®RTHAY) Tt b &, ZDO U AT AA~DKMEFED LE (quality of the water supply : GR
) FKDREEZRATND L -BDIDA, TOMREH L EA T TSRS 2) BEET XETHDH, T—ARA
>k (user points : EFAMEIAT) 13, WG T 0 2 AT 5 KOMEOBIMARIEE 52 572912,
BHHAICONWTHBREZIT 5 & Th 2,

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.

F=F U U UEBTIOBES N I B Y E O B ERFEEIX, RO[EZFRAT H-DICHERFICEETH
Dot

OY BN AFAET DIEWEE (flor) D, (I HNDT T M & HWITEBAE LT THND 0 ?

Q@b HRFEDOWEMEN, L0 EE 2 E T (more prevalent) & 72 > TUNRUNDN?

FUE - EREOXET “identification” (FE) & & 5723, BIICITAFRBR CRILSNIMED 2 n =—2 2 TRET 2 2 LIFA TR
ThY . FZBFEMNTIEARY, USP D<1113> MICROBIAL CHARACTERIZATION, IDENTIFICATION, AND STRAIN TYPING
(FREDY > 7) IZH1F D CHARACTERIZATION (FFEift) o2 @A & ThHA 9,

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

ARG L AT LD LI, BRSNS AT A ThH-T, B0k ) OMERFERRIHA S TN DY
B OERERIT, £ OEHIRBICELR 22V RY | HBT 2MAEMERIILEL TWD, Lzi-> T, BHOFHTIE, &
Flrar=—0ABUC LV ER LT, ZORERET 5, TOEM LRENam=— 2 LT, MIFRE L MiF 241k
FIRA CTLLIRT O RS (characterization) DA —ET 20 2MRT 22 & T, VAT A LOMEWEILFICE
MICi 22 bDTH S,

ZTNEEFRNC, Z ORI BIEAH T B CRE (Identification) DIEE v 7T AEHIET DL ENH D, RS
(characterization) (X, ZN&1T I HFOHBICKREL LELESNLIOHZR BT, FEMATRRIC TH-Th, FERMRH®FE C
THDHMPIRRALELSTH D,

BT LIE. 2D OREEATIC K 2MAEY O BRI L 28), 2 L CHEBORTE/RRE WD T —X %, fiic
LTEIL, BTN ThD, THROBMIERKRAZRT LAOMAEWHIEIL, ML SN-MEDEMAEDIEL LT
LBz, ZOHEEZEZ D Z LICEDEDORIED T MR 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

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


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

EMA (R) FERHRIC X 2 EHA/KOHEEICIR 2 Q&A GIIEE & N4 4 7 4 v L, R UVEFRELES)
deadline for comments : 4 November 2016 Page 37 of 37 pages

appropriately investigated.

TR MR UDO LD GBIBETIEOERS 2, BEREICANDSIRETH D, UiZ GRE: WA o) ¥
AT LDOHRESIE  ATENOEBICESE, TT7— FMREMEAZRET XETHY . BALMEHS] (adverse trend)
ZMIEIZCHET R TH D,

FRYE @ Part Il Biofilms and control strategies D2 4 JHIZ, 7 7 AR O 1 fifadh72 0 o= K MU U AEEEOFHREZE#H L T\ D

DT, REICE U TBRINE,

The frequency of trend analysis and use of trend data is critical.

MLy ROGHTOBEE MLy K- 7 —2 O HIE, FEFICEE (oitical) 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.

BRI SRR 5 M A B IS AT, BORIL &R &% EH D@D T, 41 DY —RT
L a VAT DI, R R L L 2 DY AT AOMAE AT <E Th 5.
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