BBHl2

E

1.

EAFEREZ LY., AFERORKORETH 7= SLP OEAIL W\ TIE, &l E
ILENAKED 10 AN HITENAZ D, BRI ERTE-ZLOBRER - 77,

WHO 7 Z A A v MZBW TR NE - TWAHEETH 5 Lot release DEMKE A
98%. Laboratory access MDIERMREMN 99% ¢ B WEMABONT-Z & BRE ST,
UL, WHO OEEME > 5 ELTF @ Recommendation 233 - 77,

1) EEIATFLAOHRE
NFEEDEEY LI, BEEF—LIKTRAF v 7E2EDHE
NREEEREOHEB LEREOZOOHFTIENLE
ISO 17025 IC L 2 RBENLE LV, BEEXZT 2V L TH ISO ICHER L 72 4B

BEEEZSITHILNED

2) ML _AIZBIT S QA EE ML
QA F91X SOP O AR Sk AT E T <& :
AWM QAT L DEH PR A DD QAI—F 4 X — ¥ — 2 BETH L &b,
U2 =T 43— F— I LT+ REFINFELEEETE,

3 SLPBEDEDDF = v 7 U X FNORE
SLPEFEDLDOF =y 7 YA M2 RACHESEILEND B,

) By PV Y —2F X NOEREERVRRELH OLBEHORIEOICY R 7 454

CESREBE~DOEEORE

Fm, TRTDO NRA BEIZSOWT QMS (RABE-R VAV MY AT L) OBRED
Bk, TRENDOT7 77 va VIERFICHELTWIR, RO =I2=/7—
arvEkEEHAI ERHERINT,

SHmoxisE LT,

1) BEEVRTLAOHE

- AREELREEETIHEEROEBT MBS TS
FHmEEOES, TEOEE BMNELZITD

A REERE L LT PIC/S B ic T2 A ERAENE A RERE

(EEREORBPRELZ2ER T 2A0MBERRREBBICRD bh 2 EH)

2) QA IFEE 01k

c RERIEEOMEE REEREOHMEL, HEOEKR)

- BERAEE O RE OB R

- REREEEZES L OREISHE

- FEIZ QA 2 —FT 4 F—F —DREOBRF

D ey r)V—ATFRAMOEMBEERVCRBREEOLERORFTIERIT Y R 7 4047
WESCHBEHE~OLEEORET



EH2

CEROREEF S ME

HEZE2ey FVRRTHHIN, TOEENTRE? ;
EFEFREOHE - Y FICEHLTIIH24EENPLORSHEEE TR (BR)
- REEBOHIR : [ERBRECKBITIRREIORELICET2EX5) TESWT

(.
ZEBRFENDE, BN D o,

EBEMEREEFEIY, UIIFUTHIEROD LN TWARKEFOI v a LIonT,
LFoRBEI 2RI,

) TPOEEERICETIREMNOEFEN2FTM CRKER ACIP HME/#) ~o
B (BER) '
1) BFE0NFHM;, VI/Fr0BEE - BEE - HIR - BREDIERES
2) MATHEE (V/F U EREOHARE)
3) BIRIGHRE : TIRERE
4) ZFofh
0) V/FUoREMET  ARRESS RETEES . (EERLHD)
1) U7 F o OAZEE
mEEMEBZE . ZERELLToOSM
RREEEM, RRFEXNTHUERLELFOLELOBRE
ARIRE: HERTARFFECRHILE THEEOCRBREE 055
RRFEOBEEZ IO VWTHREER L., #E
2) EE®RE :
SLP (i - RREKLEENE) O a—:2012.10 A » b KK HEIT
testing (P, EREKOBERBRO EH)
3) GMPEZE~DRIT (HENRHMMPLDI A H)
4) BIRIEHAE - TREFEOREEER~DT7 41— s

L ABOHHREODVIIFELT, TR 24 FELLOFRMAHEZEZ2RHEBLTEYD .,
BENMERINNWIEFEREEFREDHV S (BRECEHFREHEOHEADE
HOENAEESEBICLLEBE)  BIRIG - TRERE L OEHZFICOVWTHRET D,
mMRMHZZOU 7 F U DOREEEE~D SLP EADLEMEIZ SOV THRE
THEZEBREESINT,

. Fof, RBEREBRTEEEOR—K, REAKBIEEOEL, SLP OETF 77 A4V
XA, —EFERORBZBIZOVWTERRBREZITo T,

Uk



. TR RS




B4 S @R R &
EEL EREREEL X227 M) - A U ARAEMRTE
(D7 F 0 OMERKROTDODEFRREFIECEEHFICEET 285t
TR 23 SEE SRR REE

Uy FL DREEEIC BT 5B ERICET 5 EE G

MFETEE

BIR—BR (ESCRIUERTZRT - BIFTR)

I SE
G (A BER (ESLEREMRR VA VAE—E « TEHRE)
FEfREE (ESLBIERER YAV AE—H - #iE&)

MEES:Vs7F oy M) Y —ROBIZITbA2EFREARO BT, 8%
FERALERBRELERFR ERoTWNS., LHLARNDL, TEEMEEOCEANLIN
SORBE RETEE S HRNCER>TWA. SEKETHRES K Tt FRBXUE)
WRAERB IV T VEERERRORBECEH T2 EENAEES
(URL:http://iccvam. niehs. nih. gov/meetinme/RabiesVaccWksp—2011/RabiesVaccWksR.
htm) | IZBML, ERHEY 7 F U HMERBRICBIT 25 EOR Y AR R OVWTER
ML=, TORER, OMBEFHRRIEIBMAY 7 F 0 Tl CItEERNRANY 7—
varbHEATEY, £ MRV 2 FUTHARERNARERPEL LR F—va v
MREEINBERETHS. QHFEREEICHOVWTIL, TVa\r FOFE, FEREOEN,
®/ 7 u—FAREOER, EERORE, fURL LTHEDRBELRH-2ERERLT
FRETBHEOHS 2 FBRELEL, 8B L) P—FR—R0BNBLETHS. @
MIEFHRBRONY 7F— 3 VB LUORRELEE COBITHICIBTOR T A~D
WBRABRIC L2 FEENERT 5 2 EBMLETH DD, ZOERDRKBOERL LOE
BMOBRBEITHOZ L. REORENFE L LN, BEBRICBWVWTY Z7FIZBITS
ERBMERILET TIBNR2VHETHS L Bbhuk. |

A BFRER bInbORBRIT, BMEERALRNT

 EMNRREREFR TRV I F L OFR
ML REEMRUOWEE R T 2720,
AERRREEICESWEEZFRER
fTForTW5B. V7 FrOEFREDRR
HEIRZF OB DABFERFESAVD
n, BmEERALEZRRLE . Ll
G, EEHRCEBYEEOBAD

REZEBTIHFAICAREIN 225 5.
BICERRUZFy, BER YA R
ZORERRTEIBMELVWERE S
25 L INDIBIENBRRBERRNB 2
PNTEYVHELZ2->TWS., £ZT,
SEHRAEZEDOERRFY 7 F o Wi
BIZOWTHRERRT L LI, 4%



DBERDOT 7 FUREICBIT 5 EREW
FHOMBEIC W TER L.

B. WFFE 515

JERRY 7 F - FIRBRIZEE T 5 R
OWRIE L ORBFEBECOWVTHERINES
1757, SRR 23 48 10 BIKET A 4
TN =A4 5T THET L
[ International Workshop on
Alternative Methods for Human and
Potency

Veterinary Rabies Vaccine

Testing: State of the Science and
Planning the Way Forward -k FPB LT
BWRAERRY 7 F ERRERBROR
BRI 2 ERMEES] CBMmLTZ.
ARIFFRERITIT 14 HEOBFHE, ik
AT L OURED B 70 4 LA EOFREE
ZmL, BATOERRY 7 F o SRR
EIZBRDIRRFIEORF & 2O EED
RARR L OETICMIT CSNERRY M
HIZOVWTERZHR L .
IDMRELTHELNFREEHEL,
BREOSHBOT 7 F UVBRFRARICBIT
ZEMEEOHY FIZONTEREL.
7B, IOMEERINBEERIEICKT
HETHFEZES (ICCVAM), RE=FM
ORBREOHMICE T 2EREE TR S
Z 2 FFEE > % — (NICEATM), BRINEM
EBRARBFIERIEE v ¥ — (ECVAM), BAE)
PEBARBERITE V¥ — (JaCVAD B &
U+ 7R EE L oXFRITREINE.

C. R
BEDERRY 7 F o IERBREIZ—

BRIZU 7 F o CHRE LT~ T AR

RRIATVANVZAERMNERL, 04K

B0 0% EHRBREEHT2HETHD
(X 1). ZoHEIEAESWICE LWER
525 LRRBELR-oTNAR, B
ATHIZFRLCLFERFERENLTVWS
(F1). FRESTIIHASE OB, K
BECKTARVER, REEOEAD
By afERZ I > W THESNT. §)
MEERLERB LURREZIT I BIC
E3R sIKEETAIFENRD LN TVS.
B EERD 3R’ s LI1XDRefinement: Bh
M~OERERO Lz H2h72FR% &
DELBONDELILEVTERZL, O
Reduction: BYAERBOBIET 5 Z &,

 (®Replacement: B % A3 5 EFAF5E
CEFERALRVHEICEEH®RZAZLETH

3. LIFIZ 3R’ s OFERIZOWTAE
OHEEETELHONEREEZLUTIZ
BT 2 (EEBERL.
1. Refinement
BRAEANIIIRBERARZTOT, 3.2
NI RRBECBIT T2 L NEE
LW, LIELLBBTERRT AHLE
DD, LLLRRL, ZOBAITIIRF
BE2ERT 52 EHRLZITEREZRRS
RETHD. ¥, NEWZL FHA
FEREHICIRY ANDREThHD.
2. Reduction
U7 F o HREROBIBRARD =Y
D= 7 AERBOBIFIZ SV TR~
EThD. BEAY FORKRBRILTR L
BREERROBEILC L - T 0H
BERZR&ETHD.

3, Replacement

MH%%&@&%&&LTﬁmF%%
RBEB IO in vitroURBPIEED &
D OFERBEI SN TWS., In vitroBi



FRREEIT VA NV AGURE% ELISA k72
CICXVEERET 2 HETHY, 8%
EFELFERALRNI EALBRBHFELWN
FETHEEEZLNE. LMrLiEib,
UERIEN A Z S OREOFE B ERS
TVany NOEEERER LRTNIER
b l, MEbHEZ.

—F, MBEFHORREZEBVAY 7 F
VTIEBREIZEBR 2 ANY F— 3 VBT
bNTRY, SHBETICHT CRERL
REMBE L DEEICIAENYF—va v
I OIHETRETHD.

D. B

BRAET 7 F L OEFRERBRTIIRE
EENTERR, SHERBR, FELHAR
OERBREBICBW\WTEMMAERENT
W5, RRICHMRBR T, BREH IR
ERBEEND NIH ERT—ATFT R HF
VE—RKE72oTEY,3R siZEINW
RELBKRDLNTNS. ;

AAOEMA T 7 F o Tt RIC LR
1T 1996 AEH 5 ELISAIRIZ LV BLRG o
RRZRETH2FCLVFMESH, vy
PV —REINTEY, HANGEERX
T3, LrLaens, BAROEYMHA
DIFURET Va2 bREEN TV
W, BEERAR-oRBFEEL TV
EWNO T EHTTREL 2> TRY, B
HIZZORBRE R OR & R RFNCER
RT3 Li3EL .

BRI T 7 F oW TIE, WERR
ZITOT, REBHOMTEF O FREA
fili & BIE 3 2 B FRIRBRIE O BERRY3E
FI#FZE (BSP105 collaborative study)

210 A HE, 13HEFARSML TfThbn T

BY, FAY722E Bl O—HOETIIER
ey P —RZER I EH T
L. LaxLiadbe VAU ZFUTIXZ
N DRBIEDRFIBEA TV, =
D—RIZBMA Y 7 5> 0 BRNEFR
BIZEIVERBOEAERE b ~D KRG
EMET3ETHAOICRL, B FAD
JF - DEPIBREORNDOHDE D
RIEZFHTH2ETHIHEEZLN
5. FDA 72 LIIRBEBEOEANITIIFER L T
WAER, TORICIIHIBREOREDE
KRBRPMLETHDEORMERL T
5. MEELEELTIEIE VAU IZF U THE
BEBENRANY) F—v 3 v ORFEE
RIZRIZ, ZOFE~BITTEZENE
EhbLBEENE.

BAROE FHY 7 Fo TiiEEn s
RNz L (R T~8 FAR), BERORE
T 5 ERBIME L EXTH N &
REMG in vitroRFEOEAITH LW
EEDLIBEBR. LrLRans, m
BEHRBEIC OV TREERN Y T
—YarRRan, BRTHLHRSRT —
ZERT T ERBERNE, WTHIEEA
DR THDH B LNS.

F7, BITERSOWTIIHESRY
REBMOEREEBT 5720, R
“BetofER, NEMTZ U RRSL RO
BAREERITOLERDD EORENR
Eniz. MEMIIIEETOETITbIh T
BY, S6RBINVTF—varegERT
BT ERLICEARZENTWARVWET
LEATHREThDENE. F£z,
BARTHERIN TV ZEE (X hos
—DONTWEE) 22V T, HBAET
BbEOMEATRETHEHLINT. BUR



KETIX 2009 F0> 0 ABRIT YV FRA
FAEAIHTRY, METHREIC
FERTEZRE EORENREINT-.

BRFOEFRERRTIL, T TITK
B4V T7NTy) BERENTHER,
AT REA > MZOWTIHEA S
nNTWiwn, bk E TIZAED
TV RBEA L MZOWTHRE LR,
ERFELIIEEICL S BTV FRA
YIOEAIZLY, BB EREELS
Mz 4 BRERTELZLEALY
IZLTW3, £77, 270 LORBRTIEIAE
BTy RARA v FOBAIZ X 2RBHEX
LS 2dol. ZOZ &b, ANER=T
VERA LV MIOWTIZEARATHEAR
BT R&EThI LB DN,

E. % ,

- EEREER0EZERBMBEEICHTIEZX
Fix, BRIVEBELWERIZHS. [k
B Y TV AV MR bR T F &
DERBIZB T 2HHERICOVTIIE
BRHBRELON TV L3V, ¥k
BRVBERITRETHDEINTND.
BAIZEWVT S 2012 4E 10 AL ERER

FEIC SLP HIEMREAIND. o &G
DEERICONTIIEEETL b BRE
DF v BPHEDLHITRD. T,
REREFOES LY, Lo RBVWRRE
OB LEATNS., TNLDEND,
AATYH, BEEICLYERELZRR
HHOEBBCRELAZEREINDIRET
bdLEZLNT.

F. BEARER
2L

G. BFEEHEK
1) FRXCEE
L

2) FRHEK

FEE (El) B, PE—4%&, LR OR
T) —%, £ Bk, % BZE, SR,
PEIRECE « RS E RN ELERR Y
7 F v DEFREARBRICBIT 2 RELR
BRIBEIZOWTORF : 81 5EBRART 2
FURERFWES, RRFERK2 3F10
It



1
BRI

BRERLEDIFUE2EBRERAICEREL XBOAMILAERRNEBLTEOEREMI LI
HEHREHETS.

B1: B 17O A e & (NIHE)

RI1I.NHEZELBEROBRKREEZEDHE

B# (BRRD

NIHZE

Yo ILE 12 16<

SREBR

2[EK0, 7THE) 2[E8(0, 7HE)

SEOBTE IERETE

WEI-IL %k Ccvs Ccvs

0
FPITETE FPIETE

Prr 15724140 ISTE6-14

A

LDgedS U EDs EHAE Reed and Muench Speamman KarberZ

*Laboratory techniques in rabies 4™ Ed.
*3This number included mice used for challenge control test.



BEEH
November 30, 2011

Rabies Vaccine Workshop Summary

International Workshop on Alternative Methods for Human and Veterinary Rabies
Vaccine Potency Testing: State of the Science and Planning the Way Forward

The international workshop on rabies vaccine potency testing was held on October 11-13, 2011 to
review the current state of the science of rabies vaccine potency testing methods and to define
efforts necessary to achieve global acceptance and implementation of those methods that might
reduce, refine, and replace the use of animals. The National Toxicology Program Interagency
Center for the Evaluation of Alternative Toxicological Methods (NICEATM) and the Interagency
Coordinating Committee on the Validation of Alternative Methods (ICCVAM) convened the
workshop in partnership with the European Centre for the Validation of Alternative Methods
(ECVAM), the Japanese Center for the Validation of Alternative Methods (JaCV AM), and Health
Canada. The USDA Center for Veterinary Biologics hosted the meeting at the National Centers
for Animal Health in Ames, Iowa and the International Alliance for Biological Standardization
(IABS) was a co-sponsor. More than 90 human and veterinary rabies vaccine experts from
government, industry, and academia participated in the workshop.

Rabies is a deadly disease that kills over 70,000 people worldwide each year, and rabies vaccines
are the most important resource available for prevention of rabies infections and treatment of
exposed individuals. However, the current method used to test new production lots of veterinary
and human rabies vaccines involves vaccinating animals and then challenging them with live
rabies virus. This approach requires large numbers of laboratory animals and causes significant
pain and distress. At the NICEATM-ICCVAM workshop on alternative methods for vaccine
potency and safety testing' held last year, rabies vaccines was considered one of the three highest
priorities for future efforts that might further refine, reduce, and ultimately replace animal use for
potency and safety testing.

The workshop included sixteen plenary lectures and three breakout sessions focused on 1) near-
term refinement and reduction opportunities for the currently required mouse rabies vaccine
challenge test; 2) validation status, data gaps and implementation strategy for antibody
quantification (serological) methods; and 3) validation status, data gaps and implementation
strategies for in vitro antigen quantification methods. Final speaker presentations and highlights
from the workshop are available at: hitp://iccvam.niehs.nih.gov/meetings/RabiesVacc Wksp-
2011/RabiesVaccWksp.htm. '

Selected highlights from workshop discussions are provided below. A complete workshop report
will be published in early 2012 in the journal Biologicals.

Highlights from Workshop Discussions
Mouse Rabies Vaccine Potency Challenge Test
Refinement

1) While and where it is still necessary to use the mouse rabies vaccine potency challenge test,
the following guidelines are recommended:

! International Workshop on Alterative Methods to Reduce, Refine and Replace the Use of Animals in
Vaccine Potency and Safety Testing: State of the Science and Future Directions. September 14-16, 2010.
Information available at http://iccvam.niehs.nih.gov/meetings/BiologicsWksp-2010/Biologics Wksp.htm

—28—
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o The routine use of anesthetics and appropriate techniques to reduce the pain and
distress associated with the intracerebral administration of live rabies virus challenge
procedure should be stipulated in all regulatory guidelines.

o Analgesics should be provided to avoid or minimize pain and distress associated with
the rabies mouse challenge test. Procedures should be evaluated to determine that
they do not interfere with the testing objectives. -

o The routine use of humane endpoints should be incorporated in all national and
international testing regulations and guidelines for rabies mouse vaccine challenge
testing where they do not already exist.

Reduction

1) Additional validation efforts for the alternative single dilution assay for rabies vaccines

2)

3)

4

should not be pursued. However, manufacturers should consider reducing the number of
dilutions, provided that this does not increase the rate of vaccine potency test failures and the
subsequent need for retesting.

Manufacturers and regulatory authorities are encouraged to investigate ways that might be
used to support reducing the number of mice used per vaccine dilution.

Human rabies vaccine manufacturers should review historical testing data to determine if this
supports eliminating the need for duplicate mouse potency testing on each vaccine lot.

To further reduce animal use, manufacturers should, where feasible, test multiple batches at
the same time, using a single reference test vaccine and a single back-titration of challenge
virus.

Replacement of the Mouse Rabies Vaccine Potency Challenge Test

1) Serological Methods for Rabies Vaccine Potency Testing

o Using serological methods (a single-injection vaccination and measurement of
- neutralizing antibodies) for potency testing instead of the challenge test will avoid

significant pain and distress and worker safety issues associated with using live rabies
virus in animals. It will also use fewer animals compared to a challenge test.

Based on results achieved in the interlaboratory validation study and acceptance of the
described method in the European Pharmacopoeia Monograph 0451 for veterinary rabies
vaccines, the serum neutralization test (SNT) is considered sufficiently standardized to
provide the framework to substitute for the mouse challenge test. Therefore, the
following is recommended: '

e Veterinary rabies vaccine manufacturers in collaboration and consultation with
appropriate regulatory authorities should initiate product specific validation using the
SNT serological method. Validation should include determining whether the SNT
can identify sub-potent lots and the extent that the serological test results correlate to
the current in vivo test method.

2) In Vitro Antfigen Quantification Methods for Rabies Vaccine Potency Testing

o As human rabies vaccines in some regions (e.g., U.S. and EU) are simpler products (non-

adjuvanted, monovalent), manufacturers are encouraged to develop and implement an 7»
vitro antigen quantification method to replace the mouse challenge test. In vitro antigen
quantification methods currently used by rabies vaccine manufacturers as in-process tests
include ELISA and SRID (Single Radial Immunodiffusion Test).
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o Final product in vitro methods will require identification and use of appropriate reagents
(e.g. monoclonal antibody) with specificity for the neutralizing epitope of the virus-
associated trimeric form of glycoprotein G. ‘

o Validation of in vitro replacement tests will need to include identification of sub-potent
lots. For validating in vitro methods for potency testing of human rabies vaccines, it may
be necessary to compare in vitro results to adequate serological titers in humans.
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