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BAEib@mpn ; 8) AN YT 22 EETw
Bt 2 2% 9 o 22 4k % % %, (extracorporeal hollow fiber system)
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MAZ % s B M & a8 (systemic delivery of therapeutic
proteins ) » ko JK E FAANAE & 4 AFBE @ B F o

BAT A REBHAARB AR EEARBRE Y L
(non-viral gene transfer methods) #1j5 % M #4% (viral
vector) W KA BN B IG R AR ) o S RN R A 3K
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MRER FREEARNBHETLEAEAME - S X
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lipid) ~ A5 & %% (liposome) A 42 #% DNA (naked DNA)
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(lentivirus) % # 2 H - SR EREHFLEM » o
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AT~ BRI AR R 0 ho R E R AT R IR AR K
(BRREL)FH B EHM - 27 mi0 %% % (germline
transmission ) & ¥ 35 ¥ #% = 3* & ( environmental
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7% # 3 8 DNA - 4) Wit 52 (X-linked SCID) B R #%
$m HERAIE R ERMKEHEAR K - A HISREE
HmH DNA AT EFHMZAEARNE > wiEBELAR
(Oncogene ) #97&/b A A& E 3 %] & B (tumor suppressor )
B R EAL

HEBARBBLABETELE  REMAERE
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R R B mReREAR GRS (1)
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BHEBEZ FE KEB R RS ez il kSR
Wi ko (2) AR ARZ AR AN THOESLHE
Z U FE#EHR mRNA &2 4 - AABEFURFRERA
& & 48 (homologous recombination ) J& B 7B 43 3 B 1545
(in situ gene repair) ¥ 2% - (3) MO FH > THb
Bl R %% R E ~ $H3258 & 4 (transgene product ) &
it M A B AE H s @88 24 (chromosomal integration ) %
REE -

ARG RRMAY SR

B 4@ PEI Dr. K. Cichutek @A R&B &L

( gene transfer medicinal products, GT-MPs ) 2 4 & - 4. %,
NRBARGEHESLZE R RE WHO B& R A B #8452 )
v (clinical gene transfer monitoring group) ¥ #2649 %E
2o ARBEBELTEL (1) RIEZBREHBeRARA
ZRHRF-FHREFRE AR (DS AREH2 a5
AR EFei RENLARERIERKE BATh
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Bl 45 81.1% » BMBI4E 16.2% ; 4 4,000 AL 2@ AR &
% e 0 A R H B A 502% 0 L RAMR
o BRAEAE 184% > BH AT 17.7%  HEudhA
naked / plasmid DNA 4& 3.5% » & 5% % (pox virus) % 224&
2.5% > B A8 B % 5 A8 45 1.0% R H4b T X 4946 6.6% ;
AREHELERERT - BRIEAS 63.4%  EXE E KA
12.3% > &R MERIE 6.4% oo EEiE 8.0% ; B AT
R ER 5 BS IR ER 3G 5 A& Phase I sk, Phase II » Phase 111 1% 4%
0.6% - Dr. K. Cichutek 3 3 1\~ £ — 45 7] 4E & 20 2 B2 IR 3R
EH B BHER A BRERRER  BiE®wE
BB T R FERR TS BB RBFRZERFTA AT
ZHRE EARA LGRS e BEARSELHE
ZHE REINRLEHZ N  ERAEREN LR
HRGH o P -

ARAHEBELAKRAX ETHTHRTEORME R
GEEHZETRFES SRAEET XM PEIZ 2R ¢
FUMBEERZYFEEREMAZHER BATCH AR
AR SLEERAT BRI 5 T A% - F A LS
MERRRGHELT HoeREY 25X RMBERE
W2 L B 4 E @3B TR -

H =k &7 B Gencell, Aventis Pharma Dr. D. Faucher 4
BB % 80k % (Peripheral Arterial Disease, PAD) £
B 5% B2 NVIFGF % 4 DNA & &% % 4] - Genceell,
Aventis Pharma S A2 i ;UK R 68 4 X, — 18 F§ NV1IFGF
(#% % FGF-1 2 B 2 pCOR DNA H #) 4% /& i $) 8k
W &EH 0 BATIEEITE B AR5 - NVIFGF R d14-%



pXL3179 & 8% 2 XAC-1 pirll6 K Bp43 i s mefE & % 5 )8
W BEAANIT c ZRAHN Y BEB R o

(MCB) -~ =ftmpp e (WCB)~ ¥ RIZE% - BH# R &
BBELH T ERRRFAFASHRN FRAICH 3]
HRERR DAL T G c I THE A BB AT 54 H ok >
5 1990 49 R AL A R BALAE R 2 4 HoiT O 48 A
&R RAFA CGMP 2 547 T B > LARiE 4542 5
—HAR G EABE R RERE X B S a4 ) ~ M S B -
HERZEMEHM - BIFE T8 DNA ) 2 ¥ mE R
$ —F#E £ & open circular form = B #7k 0 WU TR H 3538
#> supercoiled form 2 457 » oM A THAF LB KL
tm % E kR BAT - Gencell F 34 €4 DNA BRZ o415 A 2 &
Ay kAT R R B FAUE 2 & & RT-PCR ¥k
A 374 host cell RNA 235 % » & & % RT-PCR ¥ ik &%
4% host cell RNA ;5 % » ELISA Western-blotting 4%
25 & 2R 3R 4% host cell protein o

i ie R Y LR

& St é3 35 B ReNeuron 2 3] Dr. J. Sinden )43 i 4&
B thib R CRBZER -GN S i B A m
BRBRE REME b ARSI R A S S Z ey
M mEst R SRR @ N bR ER2ZEA L
TARAE > Jo PR P8 ERE R A ARESE - A%
Bt tmpn o) RIRF RERL ~BE 5L~ RASS Bk B B85 % 24t
8 0 3 b RS 3t A0 B S B ARAT e BT BE e AL
g s Artm o RAPER e > BA B tmin - %mih
Z e R B A A 3R Bk (replace) ~ #48 (repair) #2154

(regenerate ) » B sLFAHA =T #) FA % 4o B 45 44 96 0 25 75
A MeARE - FTHANE - ARBEG - TR - [T



EERE T H RS RR F > 2 3 % e R AR B tm B N
Z AR TRk 4 Z BB SBIbR A7 #6 0 Dr. J. Sinden 3887
BRI EH R EEHEZERZHME g - 5
MR EEE TN TRAFEER LB BITHEM
A TE R AL B AP 48 ke B S AP 8BS e B ~ SAEH AT B AR
i’tﬁ‘{érﬁ FEME A KR REITAE T AR AR X TR R AT o B B
SRR A Sl AR RGEATER oAT ~ ¥ lm i B
Wit ANRALE BRERASRZARNA R EAE
TMERET FREARES (REAFXFBELEK) &
W% IBE PAF T ERABAEN S LB AE S Z B AR H
DACRE N R A M B AR - B A GLP 89335 TF
B ARG > BEAP 42 8 dm i 30 A R A B c-myc 34T A AR F 89K
4 1t ( conditional immortalize ) Bf 4§ 4m fa Ak 3L A 72 B 45 14
Ry A F4F M2 mpgtk o b4 > Dr. I Sinden i
RESapES L ST EH R ARG RIS —
PREER wEETERR GBS BREERTEE
1@i® HIV - HBV ~ HCV ~ EBV & TSE A BH F % t# 1A
B e RE e EABANES - S ANR BERA
W~ R EMBA W EBERES A  FRAES
#3X8 B HIV ~ HBV - HCV ~ B19 %% 5% 8478 B -
RGBT EERBEARE #EDKA  -NFF - %
R~ HAE o G ER Rm R E%ER -

H kR dxBAE IDM ( Immuno-Designed
Molecules ) /> &) Dr. E. Balbirnie /\-433% /3] & & &H %,
7 RE Bt — 484 # Cell Drug™ = %,7% /6% %49 &
HELEHE - ZmEyn A% RIE > — 4 Antibody-based
Products > B AT &% /4% 9F £%& 2 OSIDEM ( % = #Es &
38R ) ~ %5 B A BEME 2 BEXIDEM (£ — MBS A3R%) A&



SRR B dn B & da s 2 IDM-A (% = SRER AR ) -
% — 48 % Therapeutic Vaccines * B A7 &4 /4 &1 7| R 5 2
ELADEM( ¥ = #8835 ) R /6% 2 & %8 2 UVIDEM
(BB R ) -

UM A SR ERERERR R ER MR S8
R RERATRBRAARERELEHRE aNRBE
SEERARE BRI EEREES NGRS
—ERMeREEAEN AL > £+ ICH Q6B 53] » %4
SARF ) TR AFEIR L 2 — R T AT~ 425
hE AR e R A X HATEAATAR pH A - 4
RBER LA ANFEFRMERRBERL K
F74E 45 B B So AT £ R 2 e Bl 3 D3RS dm BB~ fm B
HERES-mpRB W I REFRBRE R4 E
o B AR TArtmf B 0 44 ICH QSA #53] > el B £ &
FEMAMELEMAE LERTEARR AR  vH
MRIPBE M S M RBEFTLERR - FEKXTHE - # - F
##4x B ~ HIV, HBV, HCV % 7 % PCR #& 8] - 5 4F » ##
WBRAEWHETEYEH SOP» BE 44 X INEHR
SOP > w3582 2 € ZR BRIEJAA SOP > MmEE R E
BBRAEREYBACRT L ERA ST TR,
REPIR ARSI 4B A PSR H S E
WBBRERERAAALCERLEAB B2 RN T E
EToRREHTRETRAGE | H P RAG BT 278
#4748 M #F % ( comparability studies ) & 5 2 HF %
(validation studies) » 54 & 853028 84T SOP Ak B $22L
W& 0 S5 IRH XAFHEE SOPs » #70p1 4 48.5] A B 847 GMP
#1 GLP 4k - £SHEHITREBT @ > RATREEZZRR
Hafod - FEFR - RAEE - BARS% - RHEFAEE



AR RBER AR TS TAREAF £BRS
BR#BEARMERATET EHL 0 B b LB
“conditionally released ( F &4k 4T) © » KATIFho B
RAEEMBEZRDAERMY > AIREESEHHR -

<-—-*) Lo e 08 R A Su Z T HRE,
1. #E3pey

4 %@ 3 B Bioreliance 2 8] Dr. M. Wisher 1) 43 4= it
Gk E S m B R ~ RO Bk oh 250 SR M \#)ij/% 1A
BARAGHEERBELANTREL RS E LT
FEERE N m B ATARAE 2B 75 S 38 5 A K A
P2t FEELRF IR FRTSE-RREGBEE X
Exmeimas Ak l% FEEERRBRTREERZIFTE
MR REBEFNFEEBRMEE TASERAZ TR
BARMREZRIXFE -AHEBREHREEZHNZK
HAL CRM (k- BHEE AR ARE) £FX
SRR RHEFS FZ AR B P RS R RR
WAL Z B ZEHRRMALIBRE THEERZ R E LR/
REACT B o M ba B 60 A bR F I &4 5 BRT ML
RAFIMAMZTE  UERZEESEMAY RS
ARERBERBIARARFE L R e L EiB
248 A Z B A B 0 AR FE R b B R R 3B A R bR R 2
HREE MR AR,

BEURANNLBER @B S RE SRS ETZS
2188
48 B & 5 #y — HIV-1/2, HTLV1/2, HBV, HCV



Wfd4EE — 8 ARB #EDKRA P RBEFR
B (Bsh g )~ AR AR
BT AT BE HRARF i
230 % Bl o B & B 3 AF fm 4B ) ~ 4
BB~ T2 5 F S m BT RE - fm BB AL RE
BRUMAITRBEE —SERR RNEFF - HEER
Bl SR F R (B R
B )~ A tm B AZ e B B B2
WAk tm SRR MR B - FE

R B Lm BT RS ~ dm B ALAE
BN — UAMEMES - B GFEE min K
BlE At ~ tm iR ALK ~ tmfpiE bt
RIAAEF IR B R AR EBRE S XA
Wi~ AR FZARFCRAEF R

B e

Bamp s A AT LERAR -
38 8% & 85 # —HIV-1/2, HTLV1/2, HBV, HCV, HAV,
CMV, EBV, CJD #1 nvCID A B F -
WiaEHEE —Hilmbh R TR E A2 T
My B) AT B B R U Ak
IR R (BB )
T FEAMAE  RESFRBRFREN A
mE S FIERE C BREBMN R E
BEAZ T A R tm B S R o
BAHATIRIRIA B — B AW RABF T LR -
s AR (14 X)
Sh Rk F R s e (14 X))
R Earon (28-35 %)



NEE
—tm LB~ fm PR EE R AL AR
— WMAB AR

4 RORABB R B AT B BATZ LT A B IRIEER Y E A
¥ %84 (CPMP) 2002 42 & #H & AR 4 4 % %46 A
4o E 2 45 5] 0 B RORRE BT 48 M om F 4R
w4k EMH T RHE (BVDV) 84 %554 B K &
(boviné polyoma virus, BPyV) % o g 4% # T #B
Fa B BEARE4 F (fetal calf serum, FCS) » #&v4f 42
BatmAREi s M5 EMEEREERENETHIELRH
DNA % # » SLAFEZR B /ER SV40 480 > 12 B AT h &35
Mg AARN B ARG HRE RS FRENT
BmERFLZHEMNERREFSLEZ AR ? BIFR
— R T AR

KR ACRRIARH B s R 2 MR ARB T AR
Ko AL Q-PCR BB BB 2 Fik » b kA A
F TaqMan 3 #7 #4728 % PCRo 38 9 4% 3] F 91 2 1A4E 4>
414 60 FERIE B — 2k 2 16S-23S IRNA & 5 3% ok ik

mES LERAN i shESELPIaEE  HAENE
#x O BARREZERF 28-35 X 0 Q-PCR #alik1gE 2
AN AT ok BB R EXZLBAROLTR °

H & & &5 7% B Genethon 7 3] Prof. O.Merten {y‘é@%
GRAE R Z i B RRA S E BRI AR E SR
g%ﬁ%ﬁ%ﬁ%w%ﬂh%ﬁ%i@%%é%iﬁmﬁ
BB T At fe B w3 ER T A AR \#Frﬁ-i% i
B fett 0 BEAENRERIIRTEME - tafotkeFiE

ZEBER (1) ok B LT Eﬂﬁl%ﬁ‘éﬁiﬁ”‘
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(2) HwmPo BRI AFta B SR 4 & PLEEAEH BB 2 3 ta 4K
(3) ;B tm s bk4E 2 Bl > ot IV AE ~ S B, 8048 20, (4
ERZA O )~ Bl shBE & o047 - DNA 35 804 & %7542
Ao E (4) ALARZHMIH B ARZ &
MHBRA D] - a2 RABEIBI B % (04T HABEFT])
B¥ A# B (copy number) (5) #3r4mpaiME A 44 4E T
ZREEENR (6) miox A K45 AeididsEz
BEAZB (T RERA BABELH (BRI HER)-
R BERBGEATAR D] ~ UEF MBI - B s it
B8 & 4 13Xk (MAP,RAP, HAP) (8) & i ~ 48 4 $17%
REFER (9) X EHAZI @BBERITHETRER g
B¥meh2Ewm % (replication competent virus,
RCV) > s 20383847 (10) BB RH A (11) 2B
AR AR -

BENFREAR R AR TARIHE A TSR
REFAENZEEmE (RCV) 89 4 > B bl A48
HEEMBEUAEZE S RCV 4B RCV ZF 54K % &
FEFER RE fa otk » 20 RCA Z 43818 B AS49 mph
Hela #m 2, S3 tmfn > A tm s CPE 2 & 4 R AT > EHE
i 1-2 RCA % 0.33 PFU/mL -

B AR Z 8 SRR BT R BN - BEH
WR >~ M RMEARD - WEF >~ BFENE - 2% (RFLP,
PCR) -~ shat (BAARZKR) s DNA Z[EM - 4o
fekaE ~pH REER XXM ERKRAR - sbsb > £
ERFRBAETHELZSEEE » o MLV ( &80
# % ) 7848 RCR ~LV (1% % ) sE4 8 LV-RCR ~ AAV

(BB B &) AR BB 5 & 1cAAVY ~ 8% 58408
RCA BrgAablim s ~ AR AR L ENRETEGE % -



2. FHERBRME

& 085 3 B Q-One Biotech 2> 3] Dr. D. Galbraith 43
HiPmp bR ARIEE IR EAMEN LR
ot E A RRARIREESLLLRARRAACHREM £
BB AL EE IR IR TREZEN SRR
gb s dbsh o BRI A AE T R R X R B B AR — BRI R 12
BEFHABERAHMZI EEREA R RIEEERHE
CERRME—REE L AHARZRABRERE A KA N
HE 2 BB 5] o 43NN F5 3] AT IR B RAT IR ER
BEH o BAEN B BER - NRDERKR - BER
— MR MRE RN B R IER RIS AR B
B2 BALRZ el bBAE S R @B R RIEE
BERZiafh & L% T £RBRBPATRE BZEE DL m
Bk AEiBAZAER 6B A - I F MR A B G F A B 2K
E5RRRCRAFRAMZABERESE  RE N HEEIE
AzemiiBAE R IHE$apt k2 EEm0

- (feeder cell) LB R B émﬁ@i%%ﬁ:éiémﬂ@i%%ﬁ&}m% :
b BB SR ARREFRAERZIREFLEEM A
BRIy RMAERR S RBELF o FEE
sh 0 2B a2 HLA VI B 5k & H 448 B4R o s 35 o i
£ 65 ke 34 £ /0 A48 HIV 1/2, HTLV 1/2, HBV, HCV &
HoA B 45 2 8k ZB Ao tE 2 0% F 78 B do i o da B0 2B Ao 4
B19 2 TTV » Lt g A vtk HPV 5 # b im S a2
T FH 8138 B R A E B Atk PCR RBIR FHER o 5384
e R XL IF AR E  LBBRIFERMERA R LS
TSE 52 & > RN LB R IR B BATHR A B W 804228
HEHRZREER/RFICL R - Ak B MIAL
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B ARG BMA RBBA TR AR 0 B b R H4%
W E WS RS S > circovirus BEHMA KL AETE
AU © e B IE AR R m B3R R IR JBE T e 4
mFEZ 4 5EMERRBEF (BpyV) -~ Bt % (porcine
trypsin) 2 4% )\ % % (porcine parvovirus) ~ A A& % &
4a/\J% # (minute virus of mice ) »

SEIMEAR R — i 3R/ E B ek o B AT £

# (HEV)~ 8% % (circoviruses) ~ % 495% 5% % (borna

disease virus ) ~ #7 & 2% 7% 4 (bunyavirises ) /& Bk $) ¥ % &

(arboviruses) A k4om# o £ TSE A ®@ > R H#a$)

YMRBRZESBLIBRABAERAE  ER G AR T
B E BRIy B bho TSE 2 5B R «

H =k & 7% B MediGene AG /X 3) z Dr. Ch. Bogedain 7
BEAZR @B LEHRAEDZLEARITRS - L B3R &
ABRATRGLIHE BALTH @B SEE L LS Rk
MBELEHERGZIIFE BHARABELHRER R ZIRET
ARSI RAR IR L s A RB R
AERRBREFLBEEE LR o E LR
FHARAEERY ARZRANAREG Y E - L 2%
ATARRGR LBRSHEERE BEAERARE LS
RO ENRAMRBREILEY  RBEBRELSE R
MAEDRBBIFAKRBR R TSR R ERemE HE
B2 R AEBREHNM  BOARER BT — %
SRR wEARR  MEARARERwB2EE
F o BLIMIF Q4 4 T RER/ AR BB USR5 R 2 T A8
MZER B ER R @B REN > RGERAR
RRAER - ABATRBRIFG R Z EN R TDHZEE R
RN EAT A B B RS 2O R B M AEMEd
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BHEANES BAFRZZRZEOMRARLom KA (BA/

BN ) THEIEL BT - F R B AE LM A
PR 52 & 2 B A2 55 300K Bh M B b E AT A 7] AR
JE b B> IR M sLIRAT AP S RN ER 2 VT AT 2 BR R A A4
RER o

B#%d £B Genzyme Biosurgery 2 Dr. G. C. Du
Moulin f#3% /38 B REH AR KEFH LI &5 -
Carticel®i6% F XL B /MF1 265 A B A TR E —
RABBHHEARNZIRERTABED LN IR T
EANBH R T o yitd LB B2 3L H 4 min s B
Ao 1020 B2 A X E BT > § BEFEARR & © %9
FNFRATRSITE L B A A KE Carticel®2 23 ~
AR L E PR/ K B Hlst A M 0 AR FDA F &
RZERBRRBEZ B E N ERERL R DB M -

YN Mt bR ESRILEELES
(1) % Blaf/MRZEE
(2) Bk z 8% 84T
(3) &% fﬁi*x.ﬂiﬁil%xi
(4) s 452
(5) i& ”‘E"}"t
(6) &HBZHRE
(7) Aééﬂl%fﬁ*ﬁfi
(8) #xzrkk
MG E L BITHERZA B 0I5 -
() Az HEHRERN
(2) B vwmEax E6 @ i B3 aait
(3) B R BN ER B AR ]
(4) BHEZZARTTHAH]
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(5) HEFZTHZHNARZE LB
(6) b8 & Hl o4 F ik 2 BHEE Sk 2
(7) B—Am &34 € A% L2 bk
(8) B—Hbk34F #4703

(9) Biktmfo A Rz BA £ RN
(10) HRR&¥HE 28

A MR R EENHAE  REHHRT M MR
ZREBR OB FEm BB R EME SN o
Mu&%%ﬁﬁﬁ#“¢~*ﬁﬁi$wHW}mV&
HCV -~ AENBER - NFFTHHFM T 2042 kst
ﬁ:&%iﬁﬁ@’a%ﬁﬁmﬁ%ZWK%%@mﬁﬁ
WRERE D T4 2 £ Carticel ®7 2-10°C IR F 2 2 &
72 EF o gbOh o B E NP A RATIE R R
B S Z BTAT ~ E I RARVE AR 0 ) BN 2 B S5 2 2R 1B
AESHEHNEZTEEKRIN > 40 24 | FHRBE L % -
ERE - RAENXAT  REMRMKZIOLEMHY -

FEGBELTRELE G RSRBRMIT LBEH
é@*z&ﬁ%% 5 — @ﬁ*%&ﬁ%ﬂnGMpx&
RELZZEMBEE RN MY AYT AR b B e 8
ML EHRRBFEUE -

(=) ARGHE S Z I
1. #H3py

& % ik B Necker B [ Prof. M. Cavazzana Calvo 35,
Rt BREAONRLBERDEZIEREHR BREHL

M % 9% R 4 & (severe combined immunodeficiency,
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SCID-X1) & X e AR rre 2 EEMER  dNHKE
IRATBEtm B RS Eyc tm B id F 102,4,7,9, 15 8% 22 AR
REYBBEEOEARRAEY BT @i NK tafn 2z o
b2 BREBRNBREHS MEEHTEMRE > 0
—BRIUANET  BREHBR T EA TS ZREE &
SEHBFFALEEDBBREN  WBEH/OBLR -

SCID-X1 2 AR aH ey RIFHEX B3m 4 E—8E
P BERAARS MBRAARAARYCLEL B
A T ba o 4 o A R EBCF - BB A R G 0k 2 ve
ARBB IS hiTRMEE  FoEBARGHEZZFA
BREAATAORBBOEGFEREERNTFERE KBS e
Ao tE B AL AT 4R B R A B IR R AEAR 1L fm B 4 4 29
Kk UBEZERER 'yc ARBB X BIN TR TYC
BRBFTAEE > ye /NRZ R R Z T A3 & 35 Fye
AR E % AT EE e L RSB E o

yo ABE#HYH MFGB2-yc &4k A R&55% &
Mo-MuLV ( &5 Murine Moloney leukemia virus #i% ) yc |
A B E LTR promotor Z3EH|F » €& ik U
CRIP » %% 1 1& % 5x10° particles/mL » 4 #8] & RCRs
A EEERATRIRI A vo AR WA IR E 5 4%
Ayc B #hE i &yc CD34" fa il » 54 T AEE 7 B #h B dm
JRZ AT - R BB R BRI NATlemb 2 2 AR K
BMER > UEANK @fg & T o2 nAt - &R A% A
YO NRAT BEFMRTITH -

EREMFERBMEI D © A GMP ZET Rt
BRELEA@BRRELERBMAMGLE  BARERAMRRSE
RCV F54 » BN iaH3506 OBRAF A - shob o BRI ER
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AREHCRBEREEE M ERIREZEe A e TA
HEREZEE ROHUBARREECRAELZB 4458
A o

H k& & 3£ B Cobra Therapeutics Ltd 2 Dr. G. Sharpe
NRBERABRARARSERBFREZE L g x )
Mo AR A RE AR A R E S B Am F R e B LB
THEE ST EABRMEIFALZEN % —1E
A% “HR R 68 F A5 %474 % (gene-directed enzyme
Prodrug therapy, GDEPT )" = & 488 % 2 & i A 5] 2R 3,
HeEanaRamElE3 AR §NEl & x
RRBEHEFLAATIHEARAMELH4R T B g
W F AR ERIERE R Z 0% mitks PER C6™
a0 3R A M #g32 &R (roller culture) A& iF ~ &4
FAEfRAEFZAERESLE AN RB I ® N
BRRZ LIS i (MCB) 78847 25 %%
Fe 9% # & (master virus seed stock, MVSS) 5248 p4 B2 9h 2%,
BoplR o R4 E 4B RCA - Bz miptk (CVL)
s J8 LA E RE BORE SN RER BIRR SN R E AR R RCA Rk
B RAMCEZ EEREFRMELARNERNE  NEE
BARAE A - sboh 0 B F R S BRI AR
LA ELISA 48 7 3X.5: ~ $a4 #~ BUA # 32 385 ( plaque assay )
BATREARER ~ R (P D~ HEMERH - R
hhiXs (RCA) R Cs 58 Xt G ot % -

. RS

& otk B Transgene /> 3] Dr. D. Malarme 44 4 B
CRRABFERBIBENEE - FERBIBERTL A
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mI o A — AR F—AARBIH AREX
Mha BE2RFOLRBEEA - L 282 - BEEE
B W ERTRZ AR, R MBE R A RR B R R A
RORAHNAEDEBIETN RS ER YN REF RGP E
BRI BEITIFEAREBEARZIL#E > 0 ICH
Q5C & Q1A -Dr. D. Malarme 24 #] F B 75 5 #5582 % 38, 1L.-2
MIBFZRBIRRARBEMAR > PR R4
CHE—F2E&F MBLERBTHERAFEBITFLE
HIRAITZ-T0Ce B 4C -

ENERBEME T O PE2RAFLLRBEEHE &
BERzZ 8 RRE S RRBAZEH AR AREE - &
RREF > REPRARTRRBALSFEN  BAT A S EE
F353] 5T %% - Dr. D. Malarme 54 Fl 475 7% & #1808 £ 3,
HrEZxaf IL-2 e FZ £ RRNAAREEHH
K HMERHERBEE LGN AR R H AR
(Pre-MVS) ~ %75 &4 (MVS) ~ B R A X B it 4T 1L-2
ARFINREEE R IL-2 et ~ MUC-1 AR A7)
BEOQEARRBALRAR K EHLF 72 PCR R %
SH b MFERARBEZ R EREE-SHNR 3K E
G EIT LR 54 SR E R L BT
RZBAEGBENR KRBT HHNEARSERABFRE
FHoHmEAMBELE HEEZRARNEIHARR S
A ERBATBATR BT LM BIRE S S H8k
&y sub-clones 2 -4 o
H =k &5 3 B Cobra Therapeutics Ltd 2 Dr. D. Thatcher
NEIRR G L5 DNA #8248 & 524 2 DNA
w7 DNA &2 451 - B R AR M - FEB SN
BRACZGERLH L ZAEBEAMESRELKILS » DNA
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HEZZXBATEOMBAER AR -Z5ER s ap ik
MM TRTERPER LN L HIEMART I - 8
)E 3 DNA AR KBERB O X ZREEGELE  BE
supercoiled form » 35 H & — % B 4 32 It 4 K B £ AL IE W
BT % > BRI A open circular form » 3 A% 34 87 2 B &
linearised form » open circular form 4& £ #8472 75 °T 55 7 A%,
linearised form o M8 = f A X 7T LA F| B 3548 & T Ba 448
(atomic force microscopy, AFM ) #7 % % LA £ 4w % & vk 3%,
B-R BARSH -

AR DNAWGREEL = REHZ R %Jfa‘sﬁﬁ - B
RERELBEET > ¥ H 5 DNA BB 2 48 5 ML EE
BB F > BITH M ik e (stressed stablhty) $o &,
pH BRSBAAME - sbsh MELERAZEE4E

WA (B4 BB E L FE T DNA By
/? H@FRACEEmIEREL AR R EEHZITE
N 7% DNA 2% 0% » L BEE T EDTA 28
GTEBRT O AR BETREFBER M - B4t
% B FE (luciferase) FM o 2B X B/TER R B oP K
B RAEE 2% DNA £ T AR K 2 4 TR W3R o

haik 3R Ex &5 R B+ open circular form 897 i & K 52
DNA Mz 2 2RE » FABEXEE S 2581885
3.5 758 82 5% open circular form 1& 4 4 7% M AR, ©

# % w18 B PlasmidFactory /8] Dr. M. Schleef /42
%% DNA GMP 4 Zz & & - § 4 DNA & i #
(topological ) #& T AA| A £ & Tk R4 » L 43
HEHEDNABGERXER L L ERETHRYEEZIEL > F
s A2 2 B 00 JAH B B AR 45 R 48 £ ¢ open circular (oc)
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%, linear plasmid #1248 £ 84 supercoiled closed circular( ccc)

WHEE»HR  FF > 4247 H 5 DNA 22 s L8 B
BREZERBEN AL UBF T B EE MBI -

A5 DNA a9 8 % B BB 2B R /AH
B2 EE EMAE - s (SR # A -DNA
KRG E) DNA 2 A ZE (S MH -~ Eainit
MR LEARE ) -DNA &8 F (A E RIS - £
ﬁﬁ%kﬁ)uﬁfﬁﬁm°E#%ﬁﬁ@%%ﬁ%%%
BRI R BAEASMZ AR B EEAEF
B2 % (4o RNase) ﬁﬁ#‘&z&“‘lﬂ-ﬁaﬂ%iﬁﬁﬁ% Wiz
THEEARABECRAES -

LG8 DNA oW & 4k UV 260nm 8]
DNA & & ~ 2L UV 220-320nm B4 E ~ SR EKRE -
B K B k% Q-PCR 4%l fm i DNA 84255 %~ B A €
PR R B oM AR A RNA 4275 4 - 2L LAL 3RXEaAn 8l 5 %
B (LPS) A BCAA#GBIABLESLEGE - RAHFEAR
BRAEBERARBRRABELETEMAEN AR X054
KL EEE ~ 24 proof reading WATE B2 DNA F 7] 047 ~ A
MelBsR BREEH THAEHEDNAEE - UE@FT T
Y Bt o sboh 0 DNA 4 & 818 8234 47 69 B
14 1 LU Mk BER 48 ¢4 open circular DNA T ;A %
ey ® o %4 Dr. M. Schleef 3£ A A £m% Tk
BT o e DNA xS M WwAREBRET KL
R

# % & £ H Canji » 3] Dr. B. Hutchins 3% 84 A% 7% 5 4
BARE S22 A5 M o4 8148 A o g 2 B B IR RIS R BE AR
BRZBEFREOITE  ERAEMBEATBREZ - AR
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FEHE¥BAZ R 2 1 46/ 4 (adenovirus reference material
working group ) 36 %> MR LR FDA B2 B EH - e K ~
EB TR B ARG S R F S AR
P T CHE TRASHBARED SRESR b
Ly BF A R E ARV R F AT AR - LA R Ly B B &
AT R LR T ARBH A8 particle unit & infectious
unit © AR LB A& F % o MM EMT L@ E
(http://www.wilbio.com) T #& °

BRREHBAAED T N ERBEZAZE LSS
VAR REOBRAEZ KT DV AT ERBEER
RG> LA E A 5.8x 10" particles/mL > # # HEK
293 mfZ R A11E A 7 x 10° NAS Infectious Units
(NIU) / mL ° 3483 & % %6 DNA A 3] 234 % 3 98 47
# %> Genbank » 3 & % & R4 5 #7 40 HEK 293 55 =
4a j, DNA 7% 9 & /&7 3pg HCDNA/ per pg total DNA » %%
Y h&EKRAD %8G RHEK/% 120 bp, 411 bp, 757 bp »
HEK 293 5 X tmfle %k & d % G &4 18 ng/mL > 3% % BSA
&7 0.5 ng/mL » 358k hexon % 1.16 pg/mL &% 102485
F A4 2.0 pg A RP-HPLC 447 3t k481 2] 5 F &
31K zArke%& & % > N %2 248 0.15 EU/mL > 7 0.1%
(w/v) SDS % A260nm/A280nm th{a 2% 1.37 » A2 £ &
EERBAEREBIIRMYE » BAXRERE LSS H
( photon correlation spectroscopy ) 34 B8R K /)~ 5 H 25 8F
EREHE > EIRAFHHFHRATFEHEME
(field-emission scanning electron microscope ) #% 3% 3t 3% 4%
HE-FARPIHHE A 862+ 54nm- &% > SAZELE
AET B ARARRE P BT -
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AE Uik A BREBE Oxford BioMedica = Dr. K.
Mitrophanous %87 ¥} &K #% 5% 7% % #1128 % #( Lentivirus, LV )
HBEEALYER RESRFELRFEFAHBATARSE
BREAATHREANEN T E AERBEFHBLELT
TREEsHiafo s ek N T e e EHARUREN
IR B R R E48 M FLHNZAEIR - B AT 12 % 5 e
A HIV, SIV ( Simian immunodificiency virus) , FIV ( Feline
immunodificiency virus ) 2A & EIAV ( Equine infectious
anemia virus ) » MR 0 R #8455 5 R R B4 B M
pseudotypes °

RMBAZ—BARREARY N EHBEESER 2
IHBRELRILCEREAZI BB ARG TS HEK
Bl A E (Bk#) RNA - SABEEHEEE 2
30l

LZ2MFEm RCRFZLRCLBYEATHRRENAR
RlRMHEERIERBREELE FREEATUE G B A
%zmh&%z #r]«/%riéﬁa?wﬁu%ﬁﬂ By R T BS IR
ARE»4EEBRLEE A RCR &% RCL %8 #4F RCR
#2 RCL 247 » ﬁﬁa‘,ﬂi&#ﬁj‘ém%%ezwﬁ%m%w%éﬁ ’
B 3% 47 ol JA S8k 2 3 PR AE 4 R B RCR 2 RCL 2454 >
HEHHBERLEFY AR5 4E&4 TR X EE M
RCRRCL 2 HHMAH - Ity A L BEER - B AL
FA2ey4E A > 4o MLV (Murine leukemia virus) , HIV, FIV,
EIAV » 2 B R E] & B (Ampho, RD114, VSV-G) 24 A >
B AT # 7 RCL #3824 B 4o/ & 5 % A %8 4= 10 P9 45 8 34
HARFE -
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FATH MLV # 8 2 RCR 48] F % &4 A product
enhanced reverse transcriptase assay ( PERT assay ) » 3% # /&
P E R 2 RSB IRER k0 EAUE T 10-100 158
Ao 3ok 48 A B4R #4812 MLV (4070A) & FelLV B/C
B RBE 0 Rk REANE R AR 2B X AE 4T
MLV #8 %% - # A BRI TRREZRA NN
ME#EER > L MLV (4070A) S4F—B5MHEB -

A% 7 & 24 RT 75 M A&/ RNA & 33545 250 24~
UERBMBREZEANBESB I EEHRBAZES 1
32 i 24 PERT assay 3F45#84 $085 5T 3% A MLV (4070A)
ERES ATALABRAMRE P OMT: B AR
8§ RT-PCR #] 2 RNA & 85 7] #% A B-actin, neo, B-gal ¥ %
RNA #Z A2 £ & -
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(w) kM%A
L BATHL R RZHMPE
& @3B Arnold & Porter 2 Dr. L. Tsang 1) 43 4
G A Ak B G R E o B AT B R R 2RIk o R 2 4t
PEHNAE o il FAEHS -~ BEL S HHH2
REBHBRIREN TR  TEMTUAR - a4k
B A e B AR G B R 2 BE RS 0% 0 Mg 4
X EERHE B RN RBEARE » BHERZEERZ &
B REEMA - AR S B RAE A X TR
E*Eﬁ”ﬁ&%&mﬁéﬁz%ﬁ

ﬁiﬁ%MﬁﬂT%ﬁﬁﬁmﬁéwﬁkﬁﬂﬁ%
REMENOHEEE  BASGEHERERIHET &
FEARE A E A M - N IRIE I B B B2 A
A Y ~ I~ L2 MRS s RARE AR
REZ2—2TEES T MLAIKAREINRLIEE &
ZERFTRAFEISAM MR R —ESENRE
BAFRESERER BN —EFRERNERLSL
NRLEG - BAREL TR RHEST L AT
HWEEE FREFATERTLENERT R ERLSD
MG IR R FMEE -
2. Mg
# st & EuropaBio % Dr. E. Tambuyzer 1) 43 # g ¥} %
B E IR RILA S G F R SRR EME KR - BT
R o IR N LK B 6% A B2 0E R AN R R A

MAe A E NPT REE R MEBE LY MELE B E
fefe B BRI ARG AAR M - 2N BRI R
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PRIFKEZAE M T4 E €% > Bk Dr. E. Tambuyzer
HARITRME R e % 2 LB AR LEESBZ LR
36 B W 2 AR ey HRES

R ARG HRE SR AL SLEE (98/C 229/03)
ERAKERGHRL - FAREBIAR AL INZEA
RRAGRF MBBTRA ANARSGBEZESL &)—
W MBASLRBAABRESD - 2 mipdiasmi i
B FFAERBREROCBREMRBEL ALY R
FOHEECERTER— EHRHPAREZBZETRAFR
AR - HAELLESMRE MM PR SRS RY
R B RN B B LR ERTHEURKS
A4 BB EE Lk LEARKRS @ & bR e gk
B ESBABERAT R TAEA T RE 3 A JE R 42 BE R 3K
ERCTAERR Y R ES AR RE AR H 1
T ARZAEEE N TREE T2 2 MR E M - B AT
BRI B SRNEAEE Wit B A 2002 -6 B2 H
RESNER EREL B PEL R Pk A R&&45E Fa0 5k
B 38 % 3K B o BR 2 A9 BE AR 3Bk 35 4 2001721 FE3H 4% A 2004
FS5SAMRER > BSEBEHRLEAN2003ES5 A1 BATEA
g RERR RS E IZ I EI R R - REK Tk
BEARARZEZEECHMBELLRE EMEA 8518
HEZBCE HN AR LA BB LB AESZ —BRE
BRRANLT R BREALT R BREGHEER &R
#oHBEL R RBZENAR SRR @B LR EHRLENA
HiE@IAL LA CR AL A AR SRS 2R
WA R WA I H B RLBEFRENZRE A
BIVERL/REIR > ANBEARRBRYESEELELEAKS
GMP - gt4h > DG Sanco 4% 5 $fW A fa 4 8k ML 4m i A B 45
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B RE R B BB REIRARLY
REZFEHRIES  BERERMNBHRERER T o

EREBRIEBES RMNEETIAERMEMBATHE
MR CHREAABTEAFAZERS KRR KREHMEEGH
A MERRAEEIE > FEIN 2003 £ 6 A IS E R
A% % o i EuropaBio A/ k B F B s - (1) 4t
Fo/t R TR ESEI—FENER AR LR EHE
Bono BARBe/ A TEBREEE - EE2ERAEK
B2 RPRAEBMRAFRITHHE (2) AR HSBIRA
MEER (3) HZEMRAZEH DY - BEHEFKZEMN
HEL(DEANFEREZRE FEAEHMEEL %
(5) P it miMERE: (6) ANEAEYE
B2 ER SEEZBRR LA ILELZ P RER%:
A

B2 AN ER &MY % E £ € (European
Federation Pharmaceutical Industries Association, EFPIA )
Dr. C. L. Julou 3B B 4k 69 88 - 3R A K B 4 5% L tm 1
ERAREBETR —EFRAKZENAER HHIRE
RpBEIREAUBERESRERSEETENEESER
B AREE—BRTE R EAMNT  FiEaEA
SR EREVEE L VLA TS & UL RS
B Lo AR T EE LBARBAHEFT ZUR
B EL (AARAYM/ARAER) WEHR THG
B RMA 2B ke -

BEHLEREREUNELHAERELEY A%
B BRIERTRHNREBE A w4k E Ly
NEMERBRGY AIE DI RBERSAZE L2 515 B3T
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EE R 2T B AR R E IR E A A RASIT R
B 3 4E 38,8040 GMP, GLP, GCP 148 A 7 2 B 74 7% 91 4m By
EREFHBREEMTRIAEERR -

3. EEMMxE R

H A BB ¥4 E (DG Enterprise ) # # 8 4y >
Mr. M. Robert 3REAGH & LA B2 TR - &
B EL MBS AESARMNE SRR AR RS
(2001/83/EC) > F] 8% Jr 42 B5 AR 3B 45 4 (2001/20/EC)
PHEAHEAREE L BRMNERENRAR SR E L2 H%k
ZROGHEAL BRI R -ERARZIF I EHM
DM IR A R ERBER IR LT AR
BEHEGH B eB R LR L ~ B X R REE
E-REREMRAESBREHEZRSZTEHRME  HPN
M AE LML HEREROS U S e 2 R R
EMREEHF MR a2 6518 - BAFR B w88
IR R Sk ta o B A S AR R EBER L
RZATRRRZEBRMERIEF R AEME -BRSE B AT O3
S S AR e 2 4 4 B R 2 3 345 4+ O 2002/C 227
ER8) IRMEBBEANABEZ Ak Smineygeg - %
ERGRZLERZDRE BB TREFANBHEZA
BiadiieintRIE G RFHEEE  EREHRIES
EFROERANPLEELZ BfmAs - LB E6) R T 41
BHEHRAZABBRIERRAES HEBeitmAHE LR
BES REHAN@BEAEGERLANRE  Riafk
AEHRBALEMIFEELERE -

BEAOERERRREE LS E (AFSSAPS) =
Mrs. S. Lucas-Samuel 32885 B £ 5 M HN 48 & 2
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%32 455 o AFSSAPS A% & 72 m B 06 e 1K B 06 % &
BB IHMBAR WHET  AMMHER
(biovigilance ) Mk B B 1993 fFAe b 44 3046 L B /5 % BS
FRARER F 5] 0 B 1996 e B 45 3P 4% dm AL 06 R BR AR IRER B
] e

FEHNmREROERA B TREBEEY
(BRE - EMREL) AR EALHEE > MEHER
ik  HPNARGHBRUERA AL RRSE 288
ﬁ%é NREI BB EEMEEAAR ALK B

FRARGB AN WA S P EZENLEE
ﬁ-?cif% B2 = R4t .

(1) B ARG ERE DN HAGEBE - BHEEA
%(A%&%l AR afp sk E S
A RABETRAKAE - EHRE
Hmhe o Rafe R A% (Wfakk) -

(2) B RR AR GERESFMAIEZEREF K
BER - -ARARkwale HEIARES
wmfo (BRAREM) itk E Sy A4
FBgta R AR (RRBYURE ) IR
4 (cell lysates) R AR EHER R X G oL 8%
EM 2z tmhip o

(3) st P B ERAZRLE S °

SR A ZREGRARXTES AR ERLF MR
2h o BRI BB B m i BIE A AT A R BT
FoEE AR A @GR o be B 0 6538
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Bt s ARAR GBI M omEREE L4 A5 4
ACHMREE - RAZRYUHBRZ Z i SBmib > B8
BFEN B A BRM -

HZHAE B/ EERAEZRAMHENUARRE S
wH RO AMM BRZEHELS (A) LE48
M AR A (1) BRRR L i 4~ (2) £ 2/8 #8482
(3) mamBEHA (4) REXLHEEH(B) 3
BR AR EHSM oR DA R K Y @2 B (KRR
SEEAE) (C) BRBHIFM S LIF LB ARNERE
H(FREBERLLHHE) HE L EFRAIMRE
B o

mEAMEAERRSZ (1) BHRAAE M asEE
Bt~ K& & o= (ancillary products) & H#bttt o bt /B
Bz RELE (1) BET 08 BRI EmEgL i
S () ERARARGHRESZ UG - BEREEHNMN
E&~(3) B2 R A (ABEREM) IR - AFSSAPS
HIPAERZERERA EREA8% BHSLAD
BERESE RN RRZD/BINERELEBTR/EH
B o

ERRHAELEH
(1) AR%BEF @

I BRARREZRBEZIRR - #HiE - HHow
BaaRERABTHREZES -

2. FERBZE X RIREFESN

3. mie B/ mEMEM GG Z B - TR AsEE -

(ii) tmpss % Fm A - B KB
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1. 3FpeE 2 BE R ML MM AR ~ Y1 o
2. tmpnE (B4E)-
EHE B wla TR B RE o

A EMMERS Iy (2) A Z/8HBE > %
HHAMERN AR 8 Ehm (1) B m g% (i)
aﬁﬂﬂi%&%ﬂz e spisRAzE > (i) Had
THEM (iv) MaesBh R zmzer ~(v) 4
R E B

FHSEAMERESZ (3) R ' F 53R
FXE TR

Cell Therapy Viral/plasmid vectors

Identity -phenot. genotyp markers -restriction enzyme mapping
-isoenzyme analysis -sequencing
, -cell morphology -molecular form of the plasmid
Impurities/ -residual media, -residual media
process -host cell protein s, DN A
Impurities / | -differentiate cells -defective particles
product -agregates
Microbial -Sterility, mycop. endotox -Sterility, mycop. endotox
safety -viral contaminant - RCV
Quantity -Viable number of cells -particle concentration
-vector titer, DNA mass
Potency -functionnal assay -functionnal assay

*Examples of tests

K& AMEERAMERSGZ (4) RELEME
/E*AFHJ}FJ %‘zgfﬁk'ﬁﬂ"} > H‘j'}%énn/ﬁ;ﬁfkl \u.ﬁ-BH %‘in
BARMMZBRFRFILEH -

38



4. OMCL (& Fieomkis) 25 &

B0k B Bk AR & L2 E(AFSSAPS )% Mr. M. H.
Tissier 30875 B OMCL #RXE b2 & Ktz
B B H RIS L0 B E BT X AL A B
MREBAEFACAAREZLEZL S HERAME
o BRBERZET I RBRMAEILY R — B84 (OMCL
network ) »  FHRRBATH T ERWERKIAE 5 T H B
BRI R 2 AR L XBRAHBRELZ R LR
£ESEARE - B BHIRRBEBTOE L H 7
W R EBRARBELZ PGS UM BEE
S Ry S L AR SRR AU Ao PP
BB &R G MIERBRARME G -

EEEREME > AERGRESKRAL T KRR PR
BRHEAER | BFekmAd OMCL network 3h4T 4 %) 2 4
FAHFEF o BE LIRS BN ETIASRS > £F
MAMAFTEEHGARP KR T SRR B
T R ERE T e R

LMk amET OMCL 2 285 HHRII4LEEE S
HEBBBESRTZEE R BRET T RBRMBE T L 5
B A HRAEELERXBFENE - 28 OMCL
S e ARG EAESZ AT LCEHITE
HERBREZANFBA B - SR A b2 2
BATERON AR A4 (BN BHR EREFET) 2857 -

HBmEZ BMNEERITHINA BEHET IR
BMBELRRHEFE  BEHAEER/P R EH2EE
BB ZE R B BTN 2 B AVE A o i 3 Ak
2~ B HEREABERE RCV R % > $l 2 Bia o
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(&) k&
— EABRB R ARt h AR SHRE DR EILZITE

4L B %2 Dr. L F Deveau /i 4 £ B & s $47
ba R G M SN R G e B SeiR B2 AT E o AR B AT
bk R Gk E BZIAZEZ ALY 1997 F 12
A & dAHARREBRERELEE ¢am—E%8/ )
4;2000 48> USP R &g a5 A B s
4 g, 76 }?ﬁéﬂ*‘a&h&% FEAG ZLhEeRBRBER
EF s AP EE - 6,4 NIH, FDA % s8UF 442 5}
22 BB R BER AR o é 1997 B & By sk /)N 48 B 43T
T2 T<1046> % ey 6 e 1 3K B 06 & o g — AR B 40 4
2002 4 A1 BEXZR/AE » SBEBREES T i
BRARGHEBZES KRB AT EAHBRAARRAT
REZZEFE - ZEMATEHREANERNSEE TH LM
{3255 X 0 64 CBER #94 8 &8 04t (point to
consider) #1#5 st (Guidance) ~ ICH #5 & x4 ~
B #5054 21CFR210, 211, 600 % 820 ~ &% 4 %’Eﬁi{%fﬁl
B ISO #5 § x4 -

B — AR AR

(1) 3]%
It — 7"2/&%. S ta iR e E T (k% {l\ﬁg)‘
EBAGHEAERL (RRANE) RAE X Boysa
BEEES -
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(2) Hismpm

T R - ERREEESN B2
Tl R BAERZAE FEIG 5 B PR
Xt o BAFESE - AR E (BN BiEE - 5
WS BESM  IEE i R R EE %)
MR REREEMEY X ey miE - B &
B BT Bl R~ EmFEZHR
B T A b o, SR F R AR

(3) tmp i ALz B
OIS T - MHRRZIIRE  mi oL 58 -
b f 3 AL A ~ SEARHE Tl - BB
ERRFACEING L PR RIRZIRE Xt p
AR AR R FHRA S md = %A -

(4) ARG HEEDLZ R

BT - REARBAN A ER Y S B E
B AP RR MR A R ey e
B RAERITAEE - BAHXRNER  HEZRER
B2 HR - Helh b RA%2EHEE - ARA S
PR~ EFIb s A B ST~ 35
AEREZEE REIROE R Y
B3/t Xda - B EH - B A% REN
ARGHRME - EHEE FoTEREE AR
HRESZRHICEHRA -

(5) ARG HEGEIT
O —fRNFET RAGEBERETENH £
BRgU BN te sy LB BB E2RRAAS

41



BAT 3 0 TN Xba T AT Z & K~ 5
BZie MG HRZ BT RA -

(6) mHFik

O —BRHEEE S W FTERATILZATR ~ 4
B~ AW BIEITESH - BUE - MR RET
44 AP R MAEFN LN e sy —KEE
MRS HRAES HBERBARGREESLAIERF
REARGHEE S E I B F37E 54K
BIEGE A tan B —REE Wb BEDLR
BEBBAFEAFRBARNLBELFE =D
oy SRRy Xmy— A E - mRa bR AE S
FBEBEARSEAEAL FRERBEARLEE
MR EERBEAFAEFEBARGERE
o E R ARy

(7) Zxh

BiE—MNEE - REMIPETERRE S ik
1578 E 2 B AR AR o

(8) wfrEit
OHE—REE Wwmipb B ESRHARGRESE
s R Pt Bis R A Sia g BIRBA BRRAE
BRI~ ARESHILIEARE SE M -

(9) &=
A& ~d FDA %3 BAMNASBRATHE
BoHNAMEB S BN BKEAEEIE A
B e RIEBRE SIS HLE
BAERRBZTHRME  AAZFLAEAZ - b
Ih o ESHMATATHL R R R M AEMGHR > BEX



EMEERTTRANAE LR - BIHNF TR E
BRZAESL  REMLEEZEHAWNE L &
So b HEEE 2 2%t 0 DAREAR A Lk 3T EAE o

(10) R4~ BB EMH %
OIEERABREZBEARNFEZE RRI
fro N IRBAZREE A SR B diE A R E T A
MBS~ A BB K BMEE - Bk FDA 23
¥ FHARPHE KRR EHA U@ E kT
EIEN - FPELERBA KR TR —
2 RKEZHHEMN2ICFR R B A BT O H
FHEEXM ICHE A RER LR AMZ
HEXH FEXHFRNECHEIANKERN -

BAIZERL B oAb mpBaGEoER ¥
FAOEBRTUEAESSE » L O55 N PF27 @
PF28-pbsh B AL HARREBEMEAME CHFA
NEEKESBZMF  EEATRGLEEALHZLIH - BHE
MAEKM - BNEUEB LS8 —E —&ER) —<1043>
Mt /8 & & (Ancillary products) » SABA 3T 7 fm i 04 i 2 3K
RitBAEALULEIMBAERZIRRAKREENR HiRal
R ARLBRESZLERES -

= B RHBRTH R E TR

Rtk o A R S RSB RATE S E - 3
WABASARY R WHRR REM - F ik SRR
BEB X HERES  RARG LY B
HEEMEBRAS > TREFSPARBARES - 4
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S e —HREE XY AREAZEZE O RBER
MEE - RFF - SRMEEARRAEZNAT K
MRERH BB IR A 2 R AR R T M A E4 2 Q-PCR %
FHE SOP Mis S X FHAciE A+ RN RBREFA
EEHIREFTE - REAFTLEAIEIAREEFT X (1
A hFuidng) HREZELNN > BATCARE
FHRBEAEAL HYEAZTHAEFRBEAERF R Y
BEELRERERZ Yk SOP E# EHEHT/FZE
SZHEN AR EIMBEREILE S XA
SOP it 4 E4EM - AR E/EAMN - TRER/HE
B RBREAMEMBED ) AR BERR Y @ HAR
REZMBEZEMZFEHEA - EH LT TR AN
BENAG FRLSERENZESOPE ALE v |
Wik P oRLE SRR SEREL %L S GMP
EH B RBBENACERENA TN ABAR
Flm o BATEHE - — RIS F LN L E o4
EM-ABMOZEL Bt aFz 2 REEE
HERE/IGHEITE OASBEER - HTERAERENMA
MY AE LM AR EER SR FERTRS  #ER
RN~ A x4 (BWP) REEBF
R R ke P
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= ~ %35 IMTIX-SANGSTAT # % g

B2 A 27 B &5k E § 2 IMTIX- SANGSTAT 4 i
B 3HMBALR Aventis 2 8] B & W > R % i B Pasteur Merieux ( #]
Aventis ) 5] 2 ik 8 B TR 0 #2000 4538 1 Bk BB
EREMNGL  MANBIPMNER M o ZHEBMAR
RZ PRSI =0 RE R E QR UBE BEK L0
R Bg 4 BB, %, 7% 3K & & (Thymoglobuline) #1 “&#ri” B H AR
% it %,9% 3K & & (Lymphoglobuline) —# & & -

sbR %35 TR & 25 F 5 242 To-Nhu Truong-Tran % 4
AREHEMFE S REBATHRLEE-E D2 GMP His g
o BRAMBEERRZEE - SWE L RRASHYhE 2
MEBRDEEIE B Re  428% - ARz T8 s mi
RBATEFRHE B _EALCABRARLETARETRMEY
FiiE A Hibi@fe ¥ A4E %% R 2 A thymus fragment (3982 ) 3
B Bk ’HA*’J%F% e & 4R 5% (Anti-HIV1/2 - HBsAg -
anti-HCV %) #ix&4&# » & thymus fragment (Bg8R) 7 TR R %
{%ém}%@'{’lfi%%fi‘/ﬁ  FT4E B 2 %, 7% €4 » Thymoglobuline % SPF
®-F > Lymphoglobuline % % » & b Hmek o (—%
BERNFRRTS) BTN E B Ribb o Z®fHih§ o
HMAGUBRBAEIEEMZ BB BBITRNERER - o
Fife A Z SPF RTE#TERRELRR > OIHBEBARE BB
REIBR EERER T (BFE) BTHEHERE - N
BAR T L SR - HA4ER X Elisa # %23 West Nile
AVE #1 AIE % 5% # °

4 & Lymphoglobulin #2 Thymoglobuline 2 iz & & & & 4§ 1. 2 3%
HREEAS G Y EBRE > Lymphoglobulin 4 A B 2 2 ¥ &
& 0 gRE B¢ Thymoglobuline ¥ LB FDA 2 &£ 52— 1@
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# %32 47> B 37 Thymoglobulin 7 1999 4 &% 43 £ B FDA 2 L % 4
& # 5] - Lymphoglobulin #2 Thymoglobuline 34 AR 4 f & B %,7%
B9 SPF &F » iR S RAMM Lo F A RM AR ibiBRE
BT R FIE 28— & Sz 84 K F » Thymoglobulin X
pasteurization /T HEZ P EFRFLH > B2 FAE A2 RBC E
£ B FDA =z & £ A £ B R &> @ Lymphoglobulin B & 451 &%
LA pasteurization #ATHE PRHREREFIL BN ERZRELENE
K# Ao 20 nm 44:@78 (nanofiltration) F &tk Bk HF X BB
B HEvme X RBCALRRR  mpBAaSRE%HE -

WA B2 BR B £36%4 Aventis B4 # 0 # Thymoglobulin
B Wb RILH > FFEE G Aventis #ATRBRZ LM o 2B A
WX AELBREZOREBITOE - ERRBZIRBALMEIER > 0
Rosette formation inhibition test - safety and potency in Monkey
( Lymphoglobulin #3#t]# ~ Thymogloglobulin & Z L] H—%) -
Anti-platelet activity in vivo » Anti-glomerular basement membrane
antibodies %34 Z& &5 Aventis i#47# 5 > f Mannitol $£ protein nitrogen
Z B B AT Aventis 347 0 BHMUK B TEIARR I K o Wk
# & & Thymoglobulin # 20 $t=k (22,000 #&/lot ) f Lymphoglobulin
# 8 bk (22,000 #a/lot) - HE LM EEFE B TR MM
( AGENCE FRANCAISE DE SECURITE SANITAIRE DES
PRODUITS DE SANTE, AFSSAPS) #:%& & 414 4% % Batch Release
Certificate (M4 — ) HF T HATEMA

Eeit MR e g s CPMP #3334 B2 &5
REERMER (M4 RBM4HZ) ABRBTERRREZ
S o
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HigTH ) - EAABEARN I TRREFRAEENEER
,E%ﬁ°&ﬁﬁ%%ﬁ%%DNAﬁAzm%ﬁ%ﬁ’@
BEARGE LA HARGREL > 56 1 AP
FREE - RR TR AN LRSI EN TR ARG
BB EARGRBEECZES > BAZBRREASMLLE
B ERARBRECES > ABRHAEBBRATCYFA REE
BEREETARNGBORR ) FIRBFREL LR
TEABEBRRAZESNEAE > BB BZRZ2MT
ERTARME - o> WA RBFRESR > 35 1990
FIRMARLAREMERZ oA BTBL R E LK
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MHHERAS BB T ELHTH  FEHTREAR
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BEBFEEIERM M T FHFEFEEZRTRER M)
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o RERAKEERNENOHERE > £AENER
BRI T > AR E SO RDMEE M o i
— B EBRBANERAGR LT REBRBRZRRELZ
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FEAERGERFLENERTEREEINGERIRE
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#FEMMBARBTREZEE - HTEZEELER
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(7) 29 HARBFA R Ao REHZE LR
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+
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(5) AE BATEMABF TRt E LREEEARGHE S
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HRERZI XA  ERIFEXZALTHE -

50



A GENTCE

FRANGCAISE DE SECURITE SANITAIRE DES

PRODUITS e SANTE

Direction des Laboratoires et des Contrales
Tel:01.55.87.41.15 / Fax : 01.55.87.42.02
Produits Dérivés du Sang et Thérapie Cellulaire

REPUBLIQUE FRANGAISE

i
9

EU OFFICIAL CONTROL AUTHORITY BATCH RELEASE
CERTIFICATE FOR MEDICINAL PRODUCT

EU/OFFICIAL CONTROL AUTHORITY BATCH RELEASE CERTIFICATE - Finished Product

Examined under Directives 89/381/EEC (Medicinal Products derived from Human Blood or Plasma) and

in accordance with the Administrative Procedure for Official Control Authority Batch Release within EU.

Trade name LYMPHOGLOBULINE
Common name Immunoglobuline de cheval anti-thymocytes humains
Batch number LY020
Type of container Vial : Sml
Total number of containers in this batch 24419
Nominal dose per container 115 mg
Expiry date AUGUST 2004
Marketing authorisation number (France) NL 6272
issued by : AFSSAPS
Name and address of manufacturer IMTIX SANGSTAT

58, avenue Debourg
BP 7055
69348 LYON cedex 07

This batch has been examined using documented procedures which form part of a quality system which is
in accordance with the EN 45001 standard. This examination is based on the review of the manufacturer’s
protocol and the appropriate control laboratory tests as indicated in the ‘marketing authorisation

application.

Signed :

s —

Name and function of signatory :

L. MOUILLOT
Responsable de [’unité Produits Sanguins et Thérapie
Cellulaire

Date of issue :

Saint-Denis, le (o - c 4. 202

Certificate Number : 02/S/EP/4187/P

Pour le Directeur Général
et par délégation
: La Directrice des Laboratoires
R et des Contrdles

- N\

M-H TISSIER

1431147, Boulevard Anatole France 93285 Saint-Denis Cedex - Tél. 01.55.87.30.00 - www.afssaps.sante.fr




Magnesium stearate

Draft monographs for comment

IMPORTANT NOTICE

This section contains,proposals for new and revised monographs and other texts, intended for inclusion in the European
Pharmacopoeia and submitted for public comment. You can comment through the appropriate national authority at the
address listed on the back cover page of the present issue. Only comments sent before 31 July 2002 will be considered
before the final version is prepared. Readers from countries not members of the European Pharmacopoeia Commission
should send their comments directly to the European Directorate for the Quality of Medicines. In order to facilitate the
work of the Secretariats of the National Authorities which collect the comments, please mention in any correspondence
the reference number indicated at the beginning of each monograph.

It is stressed that these proposals have not been adopted by the European Pharmacopoeia Commission and must not be

regarded as official standards. Comments which propose modifications of limits should be supported by analytical data
obtained on a significant number of batches. Proposed changes of methodology should be supported by experimental

results of a comparative trial of the method published in Pharmeuropa for comment and the proposed alternative.
In the case of proposals for revision, text to be deleted is crossed out and replacements or additions are underlined.

In certain cases, draft monographs require, for appropriate checking, the use of a reference material which is not yet
commercially available; in exceptional circumstances, we will try to make the necessary substance available; please
enquire to the European Directorate for the Quality of Medicines.

NOTE ON THE MONOGRAPH

Following a recent policy decision by the European
Pharmacopoeia Commission, tests for functionality
related characteristics will now be introduced into

many monographs (about 90), mainly on excipients.
These tests will be included in a distinct section of the
monograph since they are not a mandatory standard, but
rather an indication of important aspects for the reliable
characterisation of substances for use in the manufacture
of medicinal products of consistent quality.

The first monograph to be published for comment in
pursuit of this new policy is that on magnesium stearate

shown below.
XXXX:0229
MAGNESIUM STEARATE

Magnesii stearas

DEFINITION

Magnesium stearate is a mixture of magnesium salts

of different fatty acids consisting mainly of stearic acid
[(C,,H;5C00),Mg; M,591.3] and palmitic acid [(C ;H,,CO0),
Mg; M,535.1] with minor proportions of other fatty acids.

It contains not less than 4.0 per cent and not more than

5.0 per cent of Mg (4, 24.30), calculated with reference to
the dried substance. The fatty acid fraction contains not less
than 40.0 per cent of stearic acid and the sum of stearic acid
and palmitic acid is not less than 90.0 per cent.

CHARACTERS

A white, very fine, light powder, greasy to the touch,
practically insoluble in water and in ethanol.
IDENTIFICATION

First identification: C, D.

Second identification: A, B, D.

A. The residue obtained in the preparation of solution S (see
Tests) has a freezing point (2.2.18) not lower than 53 °C.

B. The acid value of the fatty acids (2.5.1) is 195 to 210,
determined on 0.200 g of the residue obtained in the
preparation of solution S dissolved in 25 ml of the
prescribed mixture of solvents.

C. Examine the chromatograms obtained in the test for
fatty acid composition. The retention times of the
principal peaks in the chromatogram obtained with the
test solution are approximately the same as those of the
principal peaks in the chromatogram obtained with the
reference solution.

D. 1 ml of solution S (see Tests) gives the reaction of
magnesium (2.3.1).
TESTS

Solution S. To 5.0 g add 50 ml of perofide-free ether R,
20 m| of dilute nitric acid R and 20 ml of distilled water R

-and heat under a reflux condenser until dissolution is

complete. Allow to cool. In a separating funnel, separate the
aqueous layer and shake the ether layer with 2 quantities,
each of 4 ml, of distilled water R. Combine the aqueous
layers, wash with 15 ml of peroxide-free ether R and dilute
to 50 ml with distilled water R (solution S). Evaporate the
organic layer to dryness and dry the residue at 100-105 °C.
Keep the residue for identification tests A and B.

Acidity or alkalinity. To 1.0 g add 20 ml of carbon
dioxide-free water R and boil for 1 min with continuous

. shaking. Cool and filter. To 10 ml of the filtrate add 0.05 ml

of bromothymol blue solution R1. Not more than 0.5 ml of
0.01 M hydrochloric acid or 0.01 M sodium hydroxide is
required to change the colour of the indicator.

Chlorides (2.4.4). 0.5 m] of solution S diluted to 15 ml with
water R complies with the limit test for chlorides (0.1 per
cent).

Sulphates (2.4.13). 0.3 m! of solution S diluted to 15 ml with
distilled water R complies with the limit test for sulphates
(0.5 per cent).

Cadmium. Not more than 3 ppm of Cd, determined by atomic
absorption spectrometry (2.2.23, Method I1).

Test solution. Place 50.0 mg of the substance to be examined
in a polytetrafluoroethylene digestion bomb and add
0.5 m} of a mixture of 1 volume of hydrochloric acid R and
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The following chromatogram is published for information.
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Figure 1878-1.~ Chromatogram of olive leaf for the assay of oleuropein

st:tic 1ary phase: octadecylsilyl silica gel for
5 rer-atography R (5 pm), .
¢ aperature: 25 °C.

i
i'e

.lase.

n:biic phase A: dilute 1.0 ml of glacial acetic acid R to

() i with water R,

n.:bil. phase B: methanol R.

Time Mobile phase A Mobile phase B
__fnin) (per cent V/V) (per cent V/V)
) 85 — 40 15 — 60
5212 40 — 20 60 — 80
12 15 20 — 85 80 — 15

) cate 1 ml/min.

ciion spectrophotometer at 254 nm.
tion 20 pl. .

2:/or time: oleuropein = about 9 min.

ilate the percentage content of oleuropein from the
:ssion

A Xxma xpXx8
Azxm,

rea of the peak due to oleuropein in the
¢ 'romatogram obtained with the test solution,

= zrea of the peak due to oleuropein in the
chromatogram obtained with the reference
solution,

= mass of the drug to be examined, in grams,

= mass of oleuropein R in the reference solution,
in grams,

= percentage content of oleuropein in the reagent.

Reagents

Oleuropein. C,H,,0,;. (M, 540.5). XXXXXXX. [32619-42-4).
Powder, soluble in methanol.

Oleuropein used in Olive leaf (1878) complies with the
following requirement:

Assay. Examine by liquid chromatography (2.2.29) as
prescribed in the monograph on Olive leaf (1878). The
content of oleuropein is not less than 80 per cent, calculated
by the normalisation procedure.

| Dﬂo%%’ /\owqyraph‘ (er)

XXXX:1928

ANTIT LYMPHOCYTE
IMMUNOGLOBULIN FOR HUMAN
USE, ANIMAL

Immunoglobulinum anti-T lymphocytorum
ex animale ad usum humanum

DEFINITION

Anti-T lymphocyte immunoglobulin for human use is a liquid
or freeze-dried preparation containing immunoglobulins,
obtained from serum or plasma of animals, mainly rabbits or
horses, immunised with human lymphocytic antigens.

The immunoglobulin has the property of diminishing

the number and function of immunocompetent cells, in
particular T-lymphocytes. The preparation mainly contains
immunoglobulin G. It may contain antibodies against other
lymphocyte subpopulations and against other cells. The
preparation is intended for intravenous or intramuscular
administration, after dilution where applicable.

Unless otherwise prescribed, it complies with the monograph
on Immunosera for human use, animal (0084). __ ¢ 111
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PRODUCTION

GENERAL PROVISIONS

During development studies, it shall be demonstrated that
the production method yields a product that:

— does not transmit infection,

— is characterised by a defined pattern of
immunological activity, notably: antigen binding,
complementindependent cytotoxicity, cytokine release,
induction of T-cell activation, cell death,

— has a defined distribution of immunoglobulin classes,

— has a defined immunoglobulin G concentration,

— does not produce antibodies that cross-react with human
tissues to a degree that would impair clinical safety,
~ contains a defined level of anti-thrombocyte antibody
activity,
— contains a defined level of haemoglobin.
The product shall have been shown, by suitable tests in
animals and evaluation during clinical trials, to be well
tolerated when administered by the intended route.
Reference preparation. A batch shown to be suitable in
clinical trials, or a batch representative thereof, is used as
the reference preparation for the tests.
ANIMALS
The animals are kept isolated from contact with other
animals at all times during transport, immunisation and
Bleeding. The strain, origin and identification number of the
animals must be specified. .
IMMUNISATION
Human antigens such as continuously growing lymphocyte
cell lines or thymocytes are used to immunise the animals.
Thymocytes may be subjected to a sorting procedure. The
immunising antigens are submitted to a validated procedure
for inactivation of infectious agents or are shown to be free
from infectious agents. The donors of the antigens comply
with the requirements for donors of blood and plasma of
the monograph on Human plasma for fractionation (0853).
The cells used comply with defined requirements for purity
of the ceil population and freedom from adventitious agents.
" COLLECTION OF BLOOD OR PLASMA
No antimicrobial preservative is added to the plasma and
serum samples.
PURIFICATION AND VIRAL INACTIVATION
The method of preparation may include a step for absorption
of cross-reacting anti-human antibodies using material from
human tissues and/or red blood cells. The donors for
such materials comply with the requirements for donors of
blood and plasma of the monograph on Human plasma for
fractionation (0853). The human materials are submitted to
a validated procedure for inactivation of infectious agents or
are shown to be free from infectious agents. If substances are
used for inactivation of viruses, it shall have been shown that
any residues present in the final product have no adverse
effects on the patients treated with the anti-lymphocyte
immunoglobulin.
Only an intermediate product that complies with the
following requirements may be used in the preparation of
the final bulk.

Contaminating viruses. Each serum pool is tested for
contaminating viruses by suitable in vitro tests, including
inoculation to cell cultures capable of detecting a wide range
of viruses relevant for the particular product.

For a suitable limited number of batches, each serum pool is
tested by suitable in vivo tests for infectious agents. These
tests include the inoculation by the intramuscular route

of each of the following groups of animals with the test
preparation:

— 2 litters of suckling mice, comprising at least 10 animals
less than 24 hours old,

— 10 adult mice,

— 5 guinea pigs.

The animals are observed for at least 4 weeks. Any animals

that are sick or show any abnormality are examined to

establish the cause of illness. A test in embryonated eggs

is also carried out. Samples of the serum pool are injected

into eggs by suitable routes, for example the chorioallantoic

membrane, the amniotic cavity and the yolk sac of each of

10 embryonated eggs, 9-11 days old. The embryonated eggs

are examined after incubation for not less than 5 days.

FINAL BULK

The final bulk is prepared from a single intermediate product

or from a pool of intermediate products obtained from

animals of the same species. A stabiliser may be added.

No antimicrobial preservative js added either during the

manufacturing procedure or for preparation of the final

bulk solution. During manufacturing, the solution is passed

through a bacteria-retentive filter.

Only a final bulk that complies with the following

requirement may be used in the preparation of the final lot.

Thrombocyte antibodies. Examined by a suitable method,
the level of thrombocyte antibodies is shown to be below
that approved for the specific product.

FINAL LOT

The final bulk of anti-T-lymphocyte immunoglobulin is
distributed aseptically into sterile, tamper-proof containers.
The containers are closed as to prevent contamination.
Only a final lot that complies with the requirements
prescribed below under Identification, Tests and Assay may
be released for use.

CHARACTERS

The liquid preparation is clear or slightly opalescent and
colourless or pale yellow. The freeze-dried preparation is a
white or slightly yellow powder or solid friable mass, which
after reconstitution dives a liquid preparation corresponding
to the description above.

IDENTIFICATION

A. Using a suitable range of species-specific antisera,
carry out precipitation tests on the preparation to be
examined. It is recommended that the test be carried
out using antisera specific to the plasma proteins of
each species of domestic animal commonly used in
the preparation of materials of biological origin in the
country concerned and antisera specific to human
plasma proteins. The preparation is shown to contain
proteins originating from the animal used for the anti-T
lymphocyte immunoglobulin production.

B. Examine by a suitable immunoelectrophoresis technique.
Using antiserum to normal serum of the animal used for
production, compare this serum and the preparation to
be examined, both diluted to contain 10 g/1 of protein.
The main component of the preparation to be examined
corresponds to the IgG component of normal serum of
the animal used for production.

C. The preparation complies with the assay.

TESTS

Distribution of molecular size. Size exclusion
chromatography (2.2.30).

Test solution. Dilute the preparation to be examined with

a9 g/l solution of sodium chloride R to a concentration
suitable for the chromatographic system used. A

concentration in the range 2-20 g/ is usually suitable.
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Reference solution. Dilute human immunoglobulin BRP
with a 9 g/1 solution of sodium chloride R to the same
protein concentration as the test solution.

Column:
— size:1=06m,0=75mm,

— stationary phase: silica gel for size-exclusion
chromatography R, a grade suitable for fractionation of
globular proteins in the molecular mass range of 20 000
to 200 000. -

Mobile phase: dissolve 4.873 g of disodium hydrogen

phosphate dihydrate R, 1.741 g of sodium dihydrogen

phosphate monohydrate R and 11.688 g of sodium

chloride R in 1 litre of water R.

Flow rate: 0.5 ml/min.
Detection: spectrophotometer at 280 nm.
Injection: 50-600 pg of protein.

Retention times: identify the peaks in the chromatogram
obtained with the test solution by comparison with the
chromatogram obtained with the reference solution; any
peak with a retention time shorter than that of dimer
corresponds to polymers and aggregates.

System suitability:

— reference solution: the principal peak corresponds to
1gG monomer and there is a peak corresponding to dimer
with a retention time relative to monomer of about 0.85,

— test solution: the relative retentions of monomer and
dimer are 1 = 0.02 with reference to the corresponding
peaks in the chromatogram obtained with the reference
solution.

Limits:

— total monomer and dimer: maximum 95 per cent of the
total area of the peaks,

— total polymers and aggregates: maximum 5 per cent of
the total area of the peaks.

Purity. Polyacrylamide gel electrophoresis (2.2.31), under

non-reducing and reducing conditions.

Resolving gel: nonreducing conditions 8 per cent

acrylamide, reducing conditions 12 per cent acrylamide.

Test solution. Dilute the preparation to be examined to a

protein concentration of 0.5 - 2 mg/ml.

Reference solution. Dilute the reference preparation to the

same protein concentration as the test solution.

Application: 10 pl.
Detection: Coomassie staining.

Results: compared with the reference solution, no additional
bands are found in the electropherogram of the test solution.

Haemoglobin: 0.15 for absorbance (2.2.25) at 403 nm.

Dilute the preparation to be examined using a 9 g/1 solution
of sodium chloride R to obtain a solution containing 10 g/1
of protein. Use water R as compensation liquid.

Anti-A and anti-B haemagglutinins (2.6.20). The 1:64
dilution does not show agglutination.

Carry out the test for anti-A and anti-B haemagglutinins. If
the preparation to be examined contains more than 30 g/I
of immunoglobulin, dilute to this concentration before
preparing the dilutions to be used in the test.

Haemolysins (2.6.23). The 1:64 dilution does not show
haemolysis.

If the preparation to be examined contains more than 30 g/1
of immunoglobulin, dilute to this concentration before
preparing the dilutions to be used in the test.

ASSAY

The potency is determined by measuring the
complement-dependent cytotoxicity on target cells.

Flow cytometry is performed as read-out of dead cells
stained using propidium iodide. The potency is expressed
as the concentration of anti-T lymphocyte immunoglobulin
in milligrams per millilitre which mediates 50 per cent
cytotoxicity.

Lymphocyte separation medium. Commercial ficoll-based
separation media with low viscosity and a density of
1.077 g/ml0),

Complement. Commercial complement is suitablef!?.

Buffered salt solution pH 7.2. Dissolve 8.0 g of sodium
chloride R, 0.2 g of potassium chloride R, 3.18 g of disodium
hydrogen phosphate R and 0.2 g of potassium dihydrogen
phosphate R in water R and dilute to 1000.0 ml with the
same solvent.

Buffer solution for flow cytomelry. Add 40 ml of 0.1 per
cent V/V sodium azide R and 10 ml of foetal calf serum to
440 ml buffered salt solution pH 7.2. The foetal calf serum is
inactivated at 56 °C for 30 min prior to use. Store at 4 °C.

Propidium iodide solution. Dissolve propidium iodide R in
buffered salt solution pH 7.2, to a concentration of 1 mg/ml.
Store this stock solution at 2-8 °C and use within 1 month.
For the assay, dilute this solution with buffer solution for
flow cytometry, to obtain a concentration of 5 pg/ml. Store
at 2 °C to 8 °C and use within 3 h.

Microtitre plates. Plates used to prepare immunoglobulin
dilutions are U- or V-bottomed polystyrene or poly(vinyl
chloride) plates without surface treatment.

Micronic tubes. Suitable for flow cytometry measurement(?2,

Cell suspension. Collect blood in anticoagulant from at least
one healthy donor and immediately isolate the peripheral
blood mononuclear cells (PBMC) by gradient centrifugation
in lymphocyte separation medium. Mononuclear cells should
form a visible clean interface between the plasma and the
separation medium. Collect the layer containing the cells
and dispense into centrifuge tubes containing buffered salt
solution pH 7.2. Centrifuge at 400 g at 2-8 °C for 10 min.
Discard the supernatant. Suspend the cell pellet in buffer
solution for flow cytometry. Repeat twice the centrifugation
and resuspension of the cells. After the third centrifugation,
resuspend the cell pellet in 1 ml of buffer solution for flow
cytometry. Determine the number and vitality of the cells
using a haemocytometer. The cell viability should be at least
90 per cent. Adjust the cell number to 7 x 10%/ml by adding
buffer solution for flow cytometry. Store the cell suspension
at 4 °C and use within 12 h.

If necessary, the first PBMC pellet can be resuspended

in buffered salt solution pH 7.2 containing 20 per cent
fetal calf serum and stored overnight at 2°C. Centrifuge at
400 g at 2 °C to 8 °C for 10 min. Discard the supernatant.
Suspend the cell pellet in buffer solution for flow cytometry.
Determine the number and vitality of the cells using a
haemocytometer. The cell viability should be at least 90 per
cent. Adjust the cell number to 7 x 10%/ml by adding buffer
solution for flow cytometry.

(10) Lymphocyte separation medium 1X (ICN Biomedicals Inc.. Cat. No. 16-92249) has been found suilable.
(11} Complement from Behring cat Nr. ORAX 60/07 obtained from rabbits has been found suitable for immunoglobulin raised in rabhits and horses,

(12} Greiner tubes, Cat-No. 102201 have been found suitable,

© PHARMEUROPA Vol. 14. No. 2, April 2002



EEheimia vacane unacuvatea) 10T catue

Test solutions. For freeze-dried preparations, reconstitute

as stated on the label. Prepare 3 independent series of

not fewer than 7 dilutions using buffer solution for flow
cytometry as diluent.

Reference solutions. For freeze-dried preparations,
reconstitute according to instructions. Prepare 3
independent dilution series of not fewer 7 seven dilutions
using buffer solution for flow cytometry as diluent.
Distribute 75 pl of each of the dilutions of the test solution or
reference solution to each of a series of wells of a microtiter
plate. Add 25 pl of the cell suspension of PBMC into each
well. Add 25 pl of rabbit complement to each of the wells.
Incubate at 37 °C for 30 min. )

Centrifuge the plates at 200 g at 4 °C for 8 min, discard the
supernatant and keep the plate on ice. Preparation for flow
cytometry measurement should be done step-wise by using
a certain number of wells in order to allow labelling with
propidium iodide solution and measurement within a defined
time period. Resuspend carefully the cell pellet of a certain
number of wells with 200 ! of propidium iodide solution.
Transfer the suspension into micronic tubes. Incubate at

25 °C for 10 min then transfer immediately on ice.

Proceed with fluorescence measurement in a flow cytometer.
Define a region including all propidium iodide (PI) positive
cells on the basis of FSC and FL 2 or 3 (for PI). Measure the
percentage of propidium iodide-positive cells without gating
but excluding debris. Analyse a total of 10 000 cells for each
of the test and reference solutions.

Use the percentages of dead cells to estimate the potency

as the concentration in mg/ml of the preparation to be
examined necessary to induce 50 per cent of cytotoxicity

by fitting a sigmoidal dose response curve to the data
obtained with the test and the reference preparations and by
using a 4-parameter logistic model and a suitable software.
The test is not valid unless the percentage of propidium
iodide-positive cells at the lower asymptote of the curve is
less then 15 per cent and the percentage of propidium-iodide
positive cells at the upper asymptote of the curve is at least
80 per cent.

The estimated potency is not less than 80 per cent and not
more than 120 per cent of the stated potency.

The confidence interval (P = 0.95) of the estimated potency
is not greater than 80 per cent to 125 per cent.

STORAGE
Protected from light at the temperature stated on the label.

LABELLING

The label states:

— the number of International Units per milliliter, where
applicable,

— for liquid preparations, the volume of the preparation in
the container and the protein content expressed in grams
per litre,

~ for freeze-dried preparations,

— the name and the volume of the reconstitution
liquid to be added,

~ the quantity of protein in the container,

— that the immunoserum should be used immediately
after reconstitution,

— the time required for complete dissolution,

— the route of administration,

— the animal species of origin,

— the name and amount of any stabiliser, where applicable,

— the dilution to be made before use of the product, where
applicable.

Reagents

Propidium iodide. C,;H,,I,N,. (M, 668.4). XXXXXXX. [25535-
164]. 3,8-Diamino-5-[3(diethylmethylammonio)propyl}-6-
phenym-phenanthridium di-iodide.

Dark red solid.

WA
STy, J‘X
,l;igajd&'

XXXX:1944

MANNHEIMIA VACCINE (INACTIVATED)
FOR CATTLE

Vaccinum mannheimiae inactivatum ad
bovidas

DEFINITION

Mannheimia vaccine (inactivated) for cattle is a preparation
from cultures of one or more suitable strains of Mannheimia
haemolytica (formerly Pasteurella haemolytica). This
monograph applies to vaccines intended for administration to
cattle of different ages for the protection against respirator;
diseases caused by M. haemolytica. .

PRODUCTION

Production of the vaccine is based on a seed-lot system.
The seed material is cultured in a suitable medium; each
strain is cultivated separately and identity is verified using
a suitable method. During production, various parameters
such as growth rate are monitored by suitable methods;
the values are within the limits approved for the particular
product. Purity and identity are verified on the harvest
using suitable methods. After cultivation, the bacterial
suspensions are collected separately and inactivated by a
suitable method. The vaccine may contain an adjuvant and
may be freeze-dried.

CHOICE OF VACCINE COMPOSITION

The choice of composition and the strains to be included
in the vaccine is based on epidemiological data on the
prevalence of the different serovars of M. haemolytica and
on the claims being made. The vaccine is shown to be
satisfactory with respect to safety (5.2.6) and immunogenicity
(5.2.7) in cattle. As part of the studies to demonstrate the
suitability of the vaccine with respect to these characteristics
the following tests may be carried out.

Safety

A. The test is carried out for each route of administration to
be stated on the label and in animals of each category for
which the vaccine is intended.

For each test in young animals, use not fewer than 10
calves that do not have antibodies against the serovars of
M. haemolytica or against the leucotoxin present in the
vaccine. For tests in older animals, such as pregnant cows,
animals with a known history of no previous mannheimia
vaccination and with low antibody titres (measured in a
sensitive test system such as an ELISA) may be used.

Administer to each animal a double dose of vaccine
containing not fess than the maximum potency that may

be expected in a batch of vaccine. Administer a single

dose to each animal, if appropriate, after the interval to

be recommended in the instructions for use. Observe the
animals for at least 14 days after the (last) administration.
Record rectal temperatures the day before each vaccination,
at vaccination, 68 hours later and daily for 4 days. No
animal shows a temperature rise exceeding 1.5 °C for 2 days
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1. Scope

Animal immunoglobulin or immunoserum for human use is prepared from serum or plasma of
immunised animals. Purified products consist mainly of immunoglobulin G. Immunosera are
at least partially purified products and could thus contain serum components other than
immunoglobulins. These medicinal products contain a mixture of different antibodies but are
enriched in specific antibodies against a particular target antigen.

The clinical targets of these products are diverse. The preparations in use include anti-
lymphocyte/T-cell immunoglobulins/sera, anti-toxins against microbial and other toxins (e.g.
C. botulinum, digitalis), anti-sera against bacterial and viral agents and anti-sera against the
venoms of snakes, scorpions and spiders. In general, the development of immunosera dates
back to the beginning of the 20" century when they were the only available treatments for
certain life-threatening conditions. In fact, this is still the case for most of these products.

In general, animal immunoglobulins and immunosera are used infrequently and in very few
patients. However, the anti-lymphocyte immunoglobulins/sera product group is still important
and routinely used in the prophylaxis and treatment of acute rejection episodes in organ
transplantations, for the treatment of GVHD in bone marrow transplantations and in the
therapy of aplastic anaemia. New developments include immunosera produced from the yolk
of immunised hens, for example for the treatment of diarrhoea caused by parasites in AIDS
patients. Animal immunoglobulins/immunosera are adminjstered intramuscularly,
subcutaneously or intravenously. Some products are diluted in large volumes of physiological
solutions before infusion.

The first products consisted of crude sera, which were replaced by purified immunosera as
required by the relevant Ph. Eur. monograph. These early products were purified by
precipitation, often consisted of complete antibodies and may contain serum components
other than immunglobulins. The manufacturing processes of more recently developed
products include more effective purification steps. Products are available with active
substances consisting of purified F(ab’); or Fab immunoglobulin fragments produced by
pepsin or papain digestion of complete immunoglobulin molecules.

In this document, the requirements for animal immunoglobulins/immunosera for therapeutic
use in humans are outlined. Animal immunoglobulins/immunosera to be used for diagnostic
purposes in vitro are not the concern of this note for guidance. Those products intended for
use in the purification of other products, e.g. by immunoaffinity columns should be shown to
be pure and free from adventitious agents by the methods described.

Important considerations for the clinical use of animal immunoglobulins/immunosera include
the risk of sensitisation of the recipient, the need of preparations with sufficient purity, the
viral and TSE safety aspects, adverse effects caused by additives, pyrogens, cell or
complement-active aggregates or immune complexes and variability in the specific potency.
Therefore, there is a need to use improved manufacturing processes to reduce the amount of
heterologous protein, to remove aggregates, to ensure viral safety and to develop appropriate
control methods.

The quality of animal immunoglobulins/immunosera should be considered on a case-by-case
basis taking into account the individual character of each product, the clinical indication and
the availability of alternative products.

Reference is made to the general Ph.Eur monograph Immunosera ad Usum Humanum, 0084,
and to the monographs available for a number of specific immunosera (Immunoserum
botulinum, 0085; Immunoserum diphthericum, 0086; Immunoserum gangraenicum, Cl. novyi,
0087; Cl. perfringens, 0088, Cl. septicum, 0089; Immunoserum gangraenicum, mixtum, 0090;

Immunoserum contra venena viperarum europaearum, 0145, Anti-T-lymphocyte
CPMP/BWP/3354/99
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immunoglobulin for human use, animal, 1928).
2.  Species used for the Production of Animal Immunoglobulins for Human Use

Animal immunoglobulins/immunosera are obtained from sera of different species. Currently,
these scra are collected from rabbit, horse, goat and sheep. Other species, like hens, could
additionally be used. In genéral, it is desirable to have alternative products available from sera
of different species for use in patients in the event of intolerance against heterologous protein.

Specific and general requirements for the animals used in the manufacturing process are set
out under 3.1. General reference is made to the relevant Commission Directives. For those
species where a TSE risk is known, the requirements specified in the EU Note for Guidance
on Minimising the Risk of Transmitting Animal Spongiform Encephalopathy via Human and
Veterinary Medicinal Products (CPMP/BWP/410/01, rev. 1) should be considered.

3.  Characterisation of the Animal Immunoglobulin/Immunoserum during
Development

The active ingredient of any new immunoglobulin/immunoserum should be characterised by
chemical and biological methods. Particular attention should be paid to use a wide range of
analytical techniques for exploring different physico-chemical properties of the
immunoglobulin. A clear difference should be made between the analytical tests performed
during development in order to fully characterise thc immunoglobulin, and tests performed
routinely on each batch of the finished product.

It should be demonstrated that the product has a characteristic pattern of antigen-binding.
Desired or undesired secondary processes known to be induced after the binding with the
target antigen should be investigated. It should be shown that the product consists of a defined
immunoglobulin G concentration. The content of other immunoglobulin classes should be
investigated

The product should not contain antibodies that cross-react with human tissues to a degree that
would impair clinical safety. In the event that crythrocytes were used for absorption, the level
of content of haemoglobin should be demonstrated to be low. The protein content, the
composition of protein, the degree of aggregation and molecular fragmentation of the
immunoglobulin should be determined. When human blood cells have been used for
absorption, the content of haemagglutinins and haemolysins should be demonstrated to be
low.

The immunoreactivity of the immunoglobulin should be assessed. The specific activity of the
purified immunoglobulin should be determined.

4.  Points to Consider in Manufacture

Most of the techniques used to manufacture anti-venoms or anti-toxin immunosera are based
on the data published on tetanus and diphtheria antitoxins, i.e. ammonium sulfate
precipitation, peptic digestion, thermocoagulation and aluminium gel absorption. Other
products like anti-lymphocyte immunoglobulins/immunosera are produced by combinations
of chromatographic and precipitation steps. Because of the large variety of methods used for
manufacturing, the quality of the products varies widely.

The main manufacturing steps consist of the preparation of the immunisation antigen, the
immunisation of animals, collection of serum, absorption of undesired antibodies, purification
including steps for removal or inactivation of viruses, formulation and filling. The absorption
of unwanted antibodies may involve human tissue or cells.

Several of the requirements relating to establishments in which biological products are
manufacturcd apply to the manufacture of animal immunoglobulins/immunosera (e.g. WHO,

CPMP/BWP/3354/99
4an4
©EMEA 2002



Technical Report Series 822, 1992: Annex 1 Good Manufacturing Practices for Biological
Products; EU Guide for Good Manufacturing Practice for Medicinal Products and Annex I to
the EU Guide to GMP: Manufacture of sterile medicinal products). Specific information can
be found in WHO Technical Report Series, 413, 1969: Annex 2: Requirements for
Immunosera of Animal Origin.

4.1 Animals used in the Manufacturing Process

The marketing authorisation holder of the immunoglobulin/immunoserum has the
responsibility for ensuring that the starting material comes from documented and recorded
sources, and should perform regular audits of the farms supplying animals. The animals used
should be a species approved by the competent authority, healthy and exclusively reserved for
production of immunoserum. The supplier of animals should be subject to routine legal
supervision by the competent veterinary authority.

The donor animals should be held in a closed breeding and production colony, whenever
possible. The strain, origin and number of the animals should be specified. Transport and
introduction of the animals into production should follow specified procedures, including
definition of quarantine measures. If different requirements apply to breeding and production
animals this should be specified in the Marketing Authorisation Dossier. For large animals,
the differentiation between breeding and production animals may not be applicable. Source,
identity and control of animals taken to complete the herd should be recorded. The feed
should originate from a controlled source and no animal proteins should be added.

If the animals are treated with antibiotics there should be a suitable withdrawal period before
collection of blood or plasma. The animals must not be treated with Penicillin antibiotics. If a
live vaccine is administered to the animals, a suitable waiting period is imposed between the
vaccination and collection of plasma for Immunoserum/immunoglobulin production.

A regular health monitoring system should be in place which ensures that the animals are
subject to continuous and systematic veterinary and laboratory monitoring for freedom from
specified infectious agents. This should include constant monitoring of the animal colonies by
the veterinarian, routine pathological examination of randomly selected animals, serological
analysis for a range of viruses, bacteria and parasites and the examination of the health status
of all animals by the responsible veterinarian, or a person under the responsibility of this
vetcrinarian, prior to bleeding. -

The Annex to this guideline provides examples of viruses which the company should consider
when establishing a system of health control of the animals used as plasma/serum donors for
their specific product. The number of animals which should be tested for and the frequency of
testing depend on various factors and should be specified for each product depending on the
epidemiology of the agent, the size of the herds and the incidence of infections. Testing for
viruses should be performed in laboratories with experience in routine virus testing.

The results of the health monitoring of the animal colonies should be well documented and
newly emerging serious veterinary diseases should immediately be reported to the competent
authorities.

4.2 Starting Materials
Biological materials used in the production

Any reagents ' of biological origin  used in the production of the
immunoglobulin/immunoserum should be monitored for microbial contaminants such as
mycoplasma, fungi and bacteria. Special consideration should be given to possible viral
contaminants and tests for relevant viruses should be performed. Bovine sera used as

supplement, e.g. in culture media used for culture of the cell linc providing the immunisation
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antigen should be checked and found negative for potential virus contaminants (at least
bovine viral diarrhoea, infectious bovine rhino- trachems and para-influenza 3 virus).
Preferentially, inactivated bovine serum should be used'. In addition, bovine sera and other
bovine-derived biologicals used as supplements during the manufacturing procedure should
comply with the requirements in the Note for Guidance on Minimising the Risk of
Transmitting Animal Sponéjform Encephalopathy via Human and Veterinary Medicinal
Products

Antigens for immunisation
A number of different antigens is used, e.g.

. human antigens like thymocytes or permanent lymphocyte cell lines to produce anti-
lymphocyte-cell sera,

. venoms from snakes, scorpions and spiders to produce anti-venoms
. toxins to produce anti-toxins
. viral and bacterial antigens

The antigens should be appropriately characterised. Information on the source and method of
preparation should be provided. If appropriate, identification and sanitary status, age of the
animal from which the antigen originates should be known. If the antigen is derived from a
human donor, information concerning the health of the donor should be provided. Antigens
den\_/ggﬁgg human tissues should be shown n to be free of infectious agents. When a cell line
is used, this cell line should be characterised according o the relevant requirements, e.g.
CPMP/ICH/294/95 Note for Guidance “Derivation and characterisation of cell substrates used
for production of biotechnological/biological products” and should be shown to be free of
adventitious agents according to the CPMP/ICH/295/95 Note for Guidance.

Material used for absorption of undesired antibodies

There are products whose manufacture includes steps for absorption of cross-reacting or
unwanted anti-human antibodies. For this purpose, material from human tissues and/or blood
is mainly used. The human materials should be shown to be free of infectious agents. The
donors of the human material for absorption should comply with the requirements for donors
of blood and plasma according to the Ph. Eur. monograph ,,Human plasma for fractionation*.
The origin, time of collection and testing should be specified. Any deviation from these
requirements should be /J\usnﬁed It is preferred to subject these materials to viral inactivation.

4.3 Production Process
Immunisation of the animals

The animals are immunised with antigens according to a defined scheme with booster
injections at regular intervals. The use of adjuvant agents is permitted. The serum collection
and the immunoglobulin/immunoserum production should be performed in separate rooms.
The animals from which the serum is collected may be anaesthetised. They should be
thoroughly examined, particularly for evidence of infections. If an animal shows any
pathological lesions, relevant to the use of the serum in the preparation, it should not be used,
nor any remaining animals of the group concerned, unless it is evident that their use will not
impair the safety of the product.

' If adopted by the CPM, the Note for guidance on the use of bovine serum in the manufacture of human -
biological medicinal products (CPMP/BWP/1793/01) should be considered.
CPMP/BWP/3354/99
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Blood or plasma collection

Collection of blood or plasma from animals should be made by venepuncture or intracardiac
puncture. The area surrounding the point at which insertion is made into the vein should be
cleaned and disinfected. The blood should be collected in such a manner as to maintain
sterility of the product. If the blood/plasma is held for any period before further processing, it
should be treated and stored: in such a way as to exclude microbial contamination. Further
storage before processing should be validated to ensure that the quality of the product is not
influenced.

Pool-Testing

The freedom of contaminating viruses should be supported by testing either the serum pool or
in the event that the manufacturing procedure contains a step of absorption, the first defined
manufacturing step after absorption. The earliest step at which the serum obtained from all
animals is assembled should be defined as serum pool. The pool should be tested for the
absence of specific and adventitious viruses using appropriate in vitro and, if appropriate, in
vivo tests. The program to be established to test for absence of specific viruses depends on the
individual manufacturing process. Thus, when human blood is used for absorption of
unwanted antibodies and/or for immunisation the absence of human viruses, at least HCV,
HIV 1 /2 and HBV, should be demonstrated.

In the event of viral contamination detection in the pooled serum, evidence should be
presented that this viral contamination has been eliminated or inactivated during the
manufacturing process.

Purification

The batch of a product intended for further processing should be clearly defined. Methods
used to purify the product and their in-process controls including their specification limits
should be described in detail, justified and validated. It is important to ensure that purification
procedures do not impair relevant immunobiological features of the immunoglobulin/
immunoserum. )

The flow-charts and descriptions of the manufacturing procedure should be detailed. Any
optional variations of the manufacturing procedure should be validated. Criteria for
reprocessing of any intermediate or of the final bulk should be carefully defined, and the
procedure of reprocessing should be validated and justified.

The parallel purification of several intermediate serum pools is possible. The maximum
number of these intermediate pools and their volume should be defined.

All possible steps should be taken to prevent aggregation. The residues deriving from the
purification procedure should be tested for. It is important that the techniques used to
demonstrate purity be assessed using as widc a range of methods as possible, including
physico-chemical and immunological techniques. These should include tests for protein
contaminants of the host and - if relevant — of human origin, as well as tests on materials
derived from the purification process. The level of contamination with host proteins
considered as acceptable should be justified and criteria of acceptance or rejection of a
production batch should be given. Assays for endotoxin levels should be carried out.

The effectiveness of the manufacturing process to inactivate or remove potential viral
contaminants is important for product safety. Unless otherwise justified, effective step(s)
which inactivates or eliminates potential viral contaminants should be incorporated. Examples
are solvent-detergent treatment, pasteurisation or appropriate filtration methods. Any
inactivation process should not compromise the biological activity of the product.
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Procedures, which make use of chromatography, should be accompanied by appropriate
measures to ensure that column substances or any additional potential contaminants arising
from their use do not compromise the quality and safety of the final product. Data on the
characterisation of column material or material used for the precipitation of the protein
including data on the purification, cleaning, storage and repeated use of these materials -
should be provided.

The composition and source of any cell-culture media, buffers, other products and substances
used for production should be recorded.

Residues remaining from the purification process should be tested for and relevant
specifications should be defined. The stability of intermediates should be demonstrated.

Validation of the purification procedure

The capacity of the purification procedure to remove unwanted host derived proteins,
additives used as part of the purification, viruses and other impurities should be investigated
thoroughly. The reproducibility of the purification process with respect to its ability to
remove specific contaminants should be demonstrated.

Specific studies should be performed to investigate the capacity of the purification process to
inactivate or remove viruses. The principles of the Note for Guidance CPMP/268/95 "Virus
validation studies: the design, contribution and interpretation of studies validating the
inactivation and removal of viruses" have to be applied. If human material are used for
immunisation and absorption, human viruses should be considered in addition to species-
specific viruses in selecting appropriate viruses for spiking studies. The validation of the
purification process should also include justification of the working conditions such as
column loading capacity, column regeneration and sanitisation and length of use of the
columns as well as the use of any other substances such as precipitation substances.

Antimicrobial agents

Although dntimicrobial agents are allowed to be added according to the Ph. Eur. monograph
,Jmmunosera®, they should not be included in the manufacture unless their use is justified by
quality and/or safety considerations. They must never be used as a substitute for any aspect of
GMP. In particular, this should be taken into account for products to be administered
intravenously and in large doses.

In selecting a preservative system the applicant should consider its effectiveness against
potential microbial contaminants, possible interaction with the formulation or container and
possible effects on testing in biological systems.

If replacement of preservatives is considered on the basis of side effects or for other reasons, a
risk/benefit evaluation should be made, taking into consideration that such a change implies a
new formulation with the need for additional studies for sterility, potency, stability and their
clinical implications on a case by case basis.

5.  The Final Bulk Product

The quality of all components of the final preparation forming the final bulk product should
comply with the specifications of the relevant monographs of the Ph. Eur., when available.
The amount of active substance should be adjusted according to the protein concentration or
activity. The bulk product should be shown to be free from bacterial, fungal and other
microbial contamination.
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6.  The Finished Product/Release Testing

Quality control tests should be carried out routinely on each batch of finished product
according to the GMP guidelines. The aim of the release testing of a given batch is to show
that this batch is copsistent with and equivalent to the successive batches produced and to
batches that have been shown to be safe and efficacious in clinical trials in man. The tests
should be performed as laid down in the Marketing Authorisation. Among all tests included in
the specifications for release testing, most have to be carried out on the product in its final
container

Identity

A selection of tests used to characterise the immunoglobulin should be used to confirm
product identity for each batch. The methods employed should include tests for biological
activity as well as physicochemical and immunological methods. Using antisera specific to
plasma proteins of each species of domestic animal commonly used in the preparation of
materials of biological origin in the country concerned, it should be demonstrated that the
product is shown to contain only proteins originating from the species used for the
immunoglobulin production. The typical protein composition should be specified and tested
for.

Purity

The degree of purity will depend on several factors; these include the method of its
production and purification and the degree of consistency of the production process. The
purity of each batch should be established and be within specified limits. The product should
be shown to be free from microbial contamination. Pyrogenicity should be tested for.
Particular attention should be given to assessing the degree of aggregation or molecular
fragmentation of the immunoglobulin. The protein content of the product must be as low as
possible relating to its specific activity. The content of characteristic protein impurities or
stabilisers e. g. albumin should be specified.

Potency

The biological activity of the animal immunoglobulin/immunoserum should be established by
a biological assay. The test for potency should give information on the functional property of
the immunoglobulin. Currently, most of the tests are based on protective or therapeutic effects
of the animal immunoglobulin/immunoserum determined in animals. For example, the dose
necessary to protect 50% of a group of mice challenged with a specified, normally lethal, dose
of venom or toxin may be determined. It is highly desirable to avoid the use of animals by
substituting in vitro methods. Thus, the potential use of in vitro methods should be
investigated. However, correlation to the protective or therapeutic effect should be
established.

Other parameters which should be tested for include sterility, pH and content of antimicrobial
preservatives.

Stability

Stability studies should be performed to provide data to support the requested storage period
for either drug substance (bulk material) or drug product (final container product). The data
should be based on real-time and real-condition investigations. Depending on the product, it
may be feasible to obtain data on the stability of the product during transport and storage at

higher temperatures. If loss of activity during storage is revealed by stability studies, a shelf
life specification should be established.

CPMP/BWP/3354/99
914
©EMEA 2002



Specifications and reference material

The studies described in Section 4 will contribute to a definitive specification list for the
product, when justified by the information obtained from the examination of successive
batches and results of batch analyses as indicated in Section 6.

When an international reference preparation is not available, an in-house reference
preparation should be produced. This should originate from a suitable batch of the product
which has been clinically evaluated and fully characterised in terms of chemical composition,
purity, potency and biological activity. Criteria for establishing the reference preparation and
criteria for re-testing and prolongation of the shelf-life should be stated.

7.  Consistency of the Manufacturing Process

Evidence should be provided on the consistency of production on at least three consecutive
full-scale. production batches. This should include information on the final bulk, finished
product as well as on in-process controls. The studies should include biological, chemical and
immunological methods to characterise the animal immunoglobulin/immunoserum as well as
methods to detect and identify impurities.
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Annex: Potential Viral Contaminants

Tables 1 to 3 give examples of viruses that a marketing authorisation applicant should
consider when establishing a system of health control of the animals used as plasma donors.
This system should be established individually for each product taking the following into
account for the concerned species:

. the epidemiology of infectious disease in the country or geographical region where the
production animals are maintained

. the use of a strict barrier system which effectively protects the animals from contact
with wild animals, including rodents,

. the provision of a reliable system of veterinary control,

. the testing of donor animals or randomly selected animals before entering the colony
and at regular intervals thereafter.

The occurrence/absence of infectious diseases in the country of origin should be substantiated
by an official certificate of a legal veterinary authority .In this certificate the legal authority
should also confirm that a compulsory notification of suspected cases of infectious diseases
including clinical and laboratory verification, is in place.

In general, the company should routinely monitor the epidemiological situation in the country
of origin of its plasma and in particular take note of any new emerging veterinary diseases
and amend its list of considered viruses accordingly, if necessary.
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Table 1: Rabbit

Rabbit rotavirus
Reovirus type 3*
Poxviruses:
Rabbitpox (RPXV)*
Myxomatosis virus (MYXV)
Shope fibroma virus
Rabbit haemorrhagic disease virus (RHDV)
Rabbit papillomaviruses (e.g., Shope papillomavirus)

Lapine parvovirus (LPV) A
Rabbit kidney vacuolating virus v
Herpes cuniculi v
Adenovirus

v
Encephalomyocarditis virus

Borna disease virus*

Sendai virus*
Simian Parainfluenza (SV-5)*

Pneumonia virus of mouse (PVM)

* Virus classified as pathogenic for humans
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Table 2: HORSE

Eastern, Western & Venezuelan Equine encephalitis viruses*
St Louis encephalitis virus (SLEV)*

Japanese B encephalitis virus*

Vesicular stomatitis virus (VSV)*

Equine herpesvirus, type 1-4*

West Nile fever virus (WNFV)*

Equine morbilli virus (Hendra)*

Borna disease virus*

Reovirus type 1-3*

Equine influenza virus*

Equine rotavirus

Equine and bovine papillomaviruses (EqPV 1-2 and BPV 1-2)
Equine infectious anaemia virus (EYAV)

Equine arteritis virus

African Horse Sickness(Orbi)

Equine parvovirus

* Virus classified as pathogenic for humans
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Table 3: SHEEP & GOAT

Foot and mouth disease virus (FMDV)*
Wesselbron virus*

Louping ill virus (LIV)*

Rift valley fever complex*

Tick-borne encephalitis virus (TBEV)*
Bluetongue virus (BTV)*

Vesicular stomatitis virus (VSV)*
Poxviruses:

Parapoxvirus (Orf)*

Capripox virus*

Cowpox virus*
Parainfluenza virus type 3 (PIV-3)*
Borna diseasc virus*

Reovirus 1-3

Rcspiratory syncytial virus
Rotavirus

Akabane virus

Ovine herpes virus 2

Bovine herpes virus types 1,2,4
Border disease virus (BDV)
Ovine/bovine papillomavirus (OPV)
Bovine viral diarrhoea virus (BVDV)
Retroviruses:

Caprine arthritis encephalitis virus (CAEV)

Maedi-Visna virus (MVV)

Jaagsiekte virus (OPAV)

Bovine leukemia virus (BLV)
Epizootic haemorrhagic disease virus
Peste des petits ruminants (Morbillivirus)
Adenoviruses
Nairobi sheep disease
Ross river virus

* Virus classified as pathogenic for humans
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