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TGNH412D X H %7 T= 2 MER ¥ HOREXK
m Tl WHOER S FEIMED LAz L &
THL5. ABZBRETRETHS S (D10),
RS A EN5~10% 1% % TGN1412 D E &
i3, 0.001 mg/kg BEL %2 3 9,

(2) EMERERVWEEBORSE

TGN1412 L R UMM Rtz o~

At b CD28 itk 5A.11 2 A\ 7- ZERCid.
E b THIRROWIEHED 52 B/NEEH0.1
pg/mlTH-7:%, Tz, ¢ hoOmBEOBE
Z25L. HhEZ70kg L T2L. #0.0036
mg/kg K5 LB OBEICHIET 5,

) BEREVAERORS

IUABLT v b CD28HiE]JI316 % v o

EXTid. NOEL (No Observed Effect Level)
<03 mg/kg. EEEMEZRTEBBEM
~omg/kg L INTWB, LEdoT, o0
ABRTIX, &WEHEEBIRD LMD BN
Bid, 03~1mg/kg ThoLELIbN29,

I A safe starting dose in man should be driven by pharmacology & toxicology
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Target occupancy (%)

Calculation

TGN1412i2& 2CD28 S EEDEH

jo
5
53

|

Dose TGN1412 : 0.1 mg/kg

Body weight : 70 kg

Molecutar weight TGN1412 : 150,000

Blood volume : 5L , Plasma volume : 2.5L

T lymphocyte count at baseline (before dosing) : 1.3 x 10° cells per L blood
CD28 receptors per T cell : 150,000 (Brytetal. J. Immunol. 167, 3231, 2001)
Kd : 1.88 nM (TeGenero, information in public domain)

Binding affinity (Kd) = {A][B)/[C]

[A] = free mAb
[B] = free ligand * v =

[C] = mAB-ligand complex )
ABIC = 1.88 " el ©

Total TGN1412 concentration in plasma immediately post-dosing
=0.1x70/150,000/2.5 x 10°=18.7nM (A +C)

Total ligand (CD28) concentration exposed to plasma at baseline
=1.3 x 10° x 150,000 (receptors/cell) x 5/ Nax 1/2.5 x 10°= 0.648 nM (B + C)

= Drug-ligand concentration (C) immediately post-dosing = 0.587 nM
= Percentage CD28 receptors occupied by TGN1412 = 80.6%

<Expert Scientific Group Final Report (P.29) 4 &IER >
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9D ) ICENEFEERDZ 012, BN FORENEM TR ITNERL 2V,
ERNSFrAEe. BEF—ETRWVWIERLZ VICFEETAHE1R. TREIESHTRRV, £C
T—HEIIC, PIBEDENDFOREI HRE SN HiEOBRE L ) +4EVWELIRETE 5561,
UTORKCIVENEERZBETCEZELENTVWE (B11  HPOBERIIFROEZEIZX
5HM0)9 '

Ro=1/(1+Kd[nM]/ (187 [nM/mg/kg] xDose [mg/kgl)

#) 2 1E. Kd[nM] 200 53 1 DIEICHIET 5 Blmg/kgl 2 x5 S h - BE6. DHOBEREFRE
2 50% & 72 Bo |

BHSEEORH

HRORESENSF(REF)ORELVLSBNEEA LN IEEIE. ARLES TS L.
UTORICEYIRASHREEZMRT FLMTES, )

Kd nM)
187 [nM/mg/ kg) xDose [mg/kg)

- A

Al 1) €

Fractiona! ligand occupancy (Ro) =1/(1 +

Body weight : 70 kg ()
- () .
Molecular weight : 150,000 ’/’/ RN B

I\
) Biood volume : 5L , Plasma volume : 2.5L

AB/C =Kd

A+C = Dose [mg/kg] x 70 [kg] / 150,000 / 2.5 x 10¢
= 187 [nM/mg/kg] x Dose [mg/kg]

Ro = C/(C+B)
1/ (1+BIC)

11 (1+Kd/A)

1/ (1+KU/(A+C))

1/ (1+Kd/(187xDose))

hawun

A>>BDEEA>>CEEALNEDT, A= A+C

< Expert Scientific Group Final Report (P.30)&H&IZ{ERL>
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CHhOEDORKRD L. TGN1412 ® MABEL i2
0.001 mg/kg BELEX bNbB, L7A> T,
b ERERE LTHEASNS LRI,
NOAEL % Z# 23k 517 0.1 mg/kg & LBk
LTEWEOBHETH 5 0.001 mg/kg Tho
EEz6h3 (R12),

TGN1412D b FIEHREEBIX, A =24F
MBS SN BEEHETH 5 50 mg/kg %
NOAEL & LTHEH &2, IL6% EDH 4

22 KR4 FEFZOBER o ~TGNI412,

rA A VR PERER B EER»OREBD
KET, COHUHDORIEENEL 5T b,
MABEL # iR & ¥ 55613, RIS htER
VEBERATHL2PAEERATH L0 ORIZ
RETHHDT, EEERLAEFAORH
#ELVvA1d. MABELZZE#IZT 52 & T,
BYLABRERT)CLPTEHEZEION
5o

EDHE




ATV T T

S SRR ATT

T

BRI

TR

TR

ORI R R

SR

SN

¢ g S D A abs
R A e A

ST

Ry
TR

R iEAL

DR DR RN I TL

R

28k

RS bR v

TGN1412: MABEL dose calculation

Toxicology Pharmacology
NOAEL 50.0mg/kg MABEL
HED 16.0mg/kg -justify based on pharmacology
-adjust for anticipated exposure in man
-Adjust for anticipated exposure in man -include anticipated duration of efiect
{not done}) -adjust for inter-species differences in affinity / potency
-adjust for inter-species differences in
affinity / potency (not done)

Apply > 10-fold safety factor:  1.6mg/kg
Increased to 160-fold: 0.1mg/kg

In vitro T cell proliferation (0.1ug/ml) murine parent
to TGN1412 {5.11A1) = ~0.003mg /kg in man

Initial 10% receptor occupancy ~0.001mg/kg in man

EMEA Workshop on the Guideline for first-in-man dinlcal trials for potential high-risk medicinal products. 12 June 2007
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mOIERER - BIRRERZ LD X ) I2179 » %
WY ARBL ol BRIZBITA2LEEWMHR
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LAVAJERORBY., FERRABRZDORY
HOKEE. ¢ MRS BOBER L LITBEL T,
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(2) FEERERABRICBAL T :
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TRCIRABRROMBB 2 HELETRETH
b,

- b M ESRHER & Ehi B SRHRAR O BUSHE O H
B2 2 Lid. FERRRABRROR YL
iy 2 ETHATHLLBDND,
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Q) HLwaryE 7 MIESCEEROFAREIC
BILT:
-CD28 D X S ICHEMLVERAZFOGF IR
B3 52k, B AEAEORESL
ATHY., REORBELED, B+OBRE
WEDRBIZHE 0% BEBDLZHHED
RELVLETHLLBDbIS,

15. SHROEE

TGN1412 43, THIBIZRET 5 CD28 % 1E1
ETBHE/ U —FNHMAETHY., RERAEE
Bizxh, BEY vy ~<F 2 BHREHYR LK
WHWAIEFEZLNTW . TOREITHE
BDX I BRERIIRDo A, HBAEERRE
DD 4 FEERICIZ. BEREROLDOD
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B U~ F DL HIZ. N FEERIVERIC
AURGEEEZ->TWVEERLD 5, EAEH
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P TNF a 4% Infliximab. 3 % Wid 7 &% TNF
ZHEARL Fc DBiE ¥ ~ /%2 ' Etanercept 25f#
HAT&X51chy), BFEOEYRETIIEL
Dol BRAPELIEDMEICEoEENT
W5, £z, ¢ FHTNFobifk. HIL6
ZERYE,. U CD20 ¥k, i RANKL HifkZz
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205, TORDNL FEEMICH, 4 V55—
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5. REWFMIZIIHREAELZ EDEOLN
BEELELEZOND, Tio. RIEHHWER%
$¥o\4 F EHE R TH 5 Efalizumab ($i CD11
¥4). Infliximab (i TNFa Hifk) .
Adalimumab (# TNFo. k). Etanercept
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T M ZERT 28mP ARSI 3512,
BAFibd BVIESL ARY 7 4 v 7{E L7281
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FINZER, BHBERERLZ EOXBORER

24 KN4 FERZOER vy ~TGN1412, FD#




’ K
W4=IR%F2 S00Z ‘€201 ‘€2 "ydsloig ednjen ‘|8 18 NI Wayoley m\
>
N \
paaoidde jou N W
w.mm
VN VN 6002 L2606 9800/08G0 24+ ¥V1L0 EoV K8 H BlousLQ 1dedejeqy 5
VN VYN €002 WIS 2ao o4 + eV41 BLy S SAlAOWY 1deoejely .
§00Z 0007 8661 £2.6:48 4NL o3+ HdNL BLNMAKSH fe4qu3 jdeossuesy K
VN VN 6661 Hiy/(BIBLLRE YRF- uixoy ereyydiq + g-11 BV S AeO XoHYiQg unnsjiuag 5
_ du
VN L00Z LOOZ EUETE A (e e TS ego Hy/208 WA sujos qewnzynog A
VN VN 9002 SR - By H493 299 #1437 XIQROA qewnwmjued o
VN  L00Z 9002 FEE R0 v-393A (N7 LEOXiBy) ¥ 1D W43 spuaonT qewnziquuey a
002 VN VN 1Y L4 2 H9-I 193] WY eWelOY qewnziioo | £
VN 900z 002 W WMFBE  uBs o ) 2 $D3] YW+ uqesA) qewnzijeieN 9
L00C 6002 002 F IR 493A 193] w43 unseay qewnzioenag 'y
VN  ¥00T ¥00C SR - BY% " HORERE H403 ¥ 199 YWCL % xmqa3 qewixma) alﬁ
VN  ¥00Z €002 TS 11ao ALY Y43 eandey qewnzijeq IR
VN VN €002 . By ah ok 02ao (B3EIE1-1) Ye2O8l YUY G2 Jexxag  qewownysoy |g| ulpoj Q
VYN 800z €002 Y% 39 X 193] Pzl aejox qewnziewQ v
VN  #00¢ 2002 A (e TS E I 2 02ao (WIEL06-A) ¥ 193] YYri2 utjeasz uejaxni} qewownilig] %
VN €002 ¢00¢C £2 64805 0 ANL 2 193] ww4a BAMINY qewnuiepy )
VYN 1002 1002 MR/ (1 F Bl EIBBE 2500 . A 193] $WA43  yedwedqep ‘yedwen qewnznjws|y ey
§00Z VYN 0002 HUEHIHINEHS £0Q0 (B2 LLNIL) ¥ D3 W43 Siejolfy  urowe30zo qewnznmuen ~
1002 0002 8661 B AR SIS ed3H M 193] YWI43 updaoisp qewnznjsed) o
200C 6661 8661 £2.6:(\ U8k DINL % 193] YWYLxx speolway qewIxiyu] W
700z 6664 8661 HEEY ) 6Sy werodd 4 ASH X193 w343 sifeus gewnzinged Ay
Z00z 8661 8661 WEPHHNSOBRHES §200 198 YWBCr¥ Woanuig qewixijiseq K
VN 6661 L66} UHHHAFNSTORBHER 5200 X 193] YWY+ xedeuaz qewnzijoeq
100z 8661 L661) B\ /N1 e dEFIRHERE 0200 N 193] YWLr % 48y Qe ‘uEXNY qeLxMy
YN VN V66l g elll/qdD (4e4) 193] WY& oidosy qewixiaqy
1661 VN 9861 UHHPARNSORUUSR £Q0 €208l YUY L2 £1)0 8uojooLRiQ £Q0-qeuowoiniy
ueder N3 SN _
BRI EEURLT GIE -3 4 E# A 042

WEFHL VAL BENTREEINEY YR G2 B YD

GE

S R T R W A R R R s TR

- e A T % FRAT U en s ey o
R T TR

br o e B et e s bt L Fas AN S i L b i s
Ny b ek AL ey 3y drelh et bt e f D 3 . Zatsa 5
ikihbind R s ) T TR
‘ A S

e ST . ST en e v B TS R R T S




FUNTBREER. SLI25 VN BREE
e AAHCRER 2 5T E, siRNA %2 K OBEE
Fon MEBARERS. BEFHREEOHR
FIBVTH, ALK ZHEIED 5 i
THY, BEOHTHHHOETL HTHRBIS
$o FEERIR - EBIRRABR T OSGAEE L v RS
BEBRIWIFT L EFEENS,
BIRCORERHRD 7D, Fi- % EBESR
BROMRER, FERAROZUMRIEL 5
CAITIBNPLETHBILEEIITHE
s RETHBASINTVS LD . SHRERC
BMENDOH BH7- 2 EBEM 2 LIE, D
THEMLFRERDBTHA I, L2L, I E
ETNVEIYTIIEMFEC L EEREOETD
EVWRHDZ LEeELLE, FBERBRTIN
TEHLPICT B LIEBETH D, 4 FE
EmOREUHBROLTRIEBEELZBRALHEHD
—2OThde M a0EREIZ. BKTI
FRERRBRICID X CHBRBEOREZETHEME
TWb, VRAJEBOI:DONMNER EEL 7
LT ERLERRBERICH o TOSENL
BHRBOREFEIRD SN,

16. $HUIC

TGN1412 DB Z##HIC, 5%, L LT
R OMBMIC I, BERBROZ LM % 515
T 50O RREOBR, KRR
FORYUMICET S L D BELRIEIRD
. HBHENC I, BBREORLEHEL DD,
FEAMOBITE B b\ E S, EEE - K
REBICRDOONZBERZRBEL TV 2 &2
Ihb, ZOBICIE, FBKRRBTTRTEE
LT HZ LIRS THLI L, EEROL
MIBI 2 EMYE - REMBERRBYETH
LPICINBBDOTHY. TREREL LS
DIBENEHIEPTVLETHLI L 2ERAL
TBEN, .

B EERAESFEMETOLYE R,/ &

EFHREERPEERL 2o Twa /8140

VAT F—F AT, 20034ELE, £1H

DEMERZRELT, "M 3 oI r7 205
B -REVHRIIBLTEERZOBGEEICLS
FROBERITTDE, T EEREEKSE
BEBETIZ, 2006 EE> SEBRS S F 0y
TATF=F ARSI, N FuTs R
DWTOERMZERTHR. HHV i1t
VI RAIHETAHEELHRMOEY Frd st
BORBREFRDLLODOEIBHEIATV S,
SHIT, 2007 NI BEREEZLLVX2T )
V—H ATV AWEVERT 5 EEDTM
T7x=SLDBERL. EF1EDELTII A+
EEROBR L M T —< & LTHRY LTS
Nico DX LBREBELLCEERRAROE
BICHI L - BRI A S . AR REHES
REPDERLHIT, HEWCEIHERBZ L
PRehs, ‘

B3 3k

) BIEgER NAF5F27 0V —sHEER.
Pk R, BRERAER 2003, FEEH Hiad:
155-79, 2003.

2) NAFx7r 0V bHEEROIEBERIC
Bi) 2 LM EFf. Available from: http://
www.pmda.go.jp/ich/s/s6_00_2_22 pdf

3) Early stage clinical trial taskforce; Joint
ABPI/BIA report. Available from: http://
www.abpi.org.uk/information/pdfs/BIAABP
I_taskforce2.pdf

4) Expert group on phase one clinical trials:
Final report. Available from: http://www.
dh.gov.uk/en/Publicationsandstatistics/
Publications/ PublicaﬁonsPoli_cyAndGuidance
/DH_063117

5) Breslin, S.: Cytokine-release syndrome:
overview and nursing implications. Clinical
Journal of Oncology Nursing. 11(1 Suppl):
37-42, 2007.

6) Tuma, R.S.: Phase I antibody risks, trial .
safety examined. Journal of the National
Cancer Institute. 98(14): 956-8, 2006.

26 KMHNAFEBZDEPR oI ~TCNI412, £OH




G TR L I Y
3 a Dl

i
iy it et et S

A B R AR TR At i b DR LA R 8 ) e

-

e o
A

S

S

P

AR

S—"
ke et

s REEIN R Tis

:,,.,
T e SR e

R R SR

R AR
R e B R R

33

o ey L P Y T PR
e Ty TR PR S S

i

7) Sharpe, AH., and AK Abbas: T-cell costimu-
lation -biology, therapeutic potential, and
challenges. The New England Journal of
Medicine. 355(10): 973-5, 2006.

8) Beyersdorf, N., Hanke; T, Kerkau, T. and T.
Hunig: Superagonistic anti-CD28 antibodies:
potent activators of regulatory T cells for the
therapy of autoimmune diséases. Annals of
the Rheumatic Diseases. 64 Suppl 4: iv91-5,
2005.

9) Margulies, D.H.: CD28, costimulator or
agonist receptor? The Journal of Experi-
mental Medicine. 197 (8): 949-53, 2003.

10) Investigator’s Brochure; TGN1412; Human-

-ized Agonistic Anti-CD28 Monoclonal
Antibody. Available from: http://www.mhra.
gov.uk/home/idcplg?ldcService=SS_GET _P
AGE&ssDocName=CON2023515&ssTar-
getNodeld=389

11) Suntharalingam, G., Perry, M.R., Ward, S.
Brett, S.]., Castello-Cortes, A., Brunner,
M.D. and N. Panoskaltsis: Cytokine storm in
a phase 1 trial of the anti-CD28 monoclonal
antibody TGN1412. The New England

Journal of Medicine. 355(10): 1018-28, 2006.

12) Kenter, M.]J.: Cohen AF. Establishing risk of
human experimentation with drugs: lessons
from TGN1412. Lancet. 368(9544): 1387-91,
2006.

13) Saio, T:: TGN1412 clinical trial -The truth is
still shrouded in mystery-. Clinical Evalua-
tion. 34, Suppl XIV: 13-22, 2006.

14) Foon, K.A, Schroff, RW., Bunn, PA., Mayer,
D., Abrams, P.G.; Fer, M., Ochs, J., Bottino,
G.C., Sherwin, S.A., and D.J. Carlo: Effects
of monoclonal antibody therapy in patients
with chronic lymphocytic leukemia. Blood.
64(5): 1085-93, 1984. ,

15) Ferran, C., Bach, J.F. and L. Chatenoud: In
vivo T cell activation properties of anti-T cell

monoclonal antibodies. Experimental
Nephrology. 1(2): 83-9, 1993.

16) Norman, D.]J., Vincenti, F, de Mattos, AM,,
Barry, .M., Levitt, D.]J., Wedel, N.I., Maia,
M. and S.E. Light: Phase I trial of HuM291, a
humanized anti-CD3 antibody, in patients
receiving renal allografts from living donors.
Transplantation. 70(12): 1707-12, 2000.

17) Wilde, M.1. and K.L. Goa: Muromonab CD3:
a reappraisal of its pharmacology and use as
prophylaxis of solid organ transplant rejec-
tion. Drugs. 51(5): 865-94, 1996.

18) Xu, D,, A]egr(;, M.L, Varga, S.S., Rothermel,
A.L., Collins, AM., Pulito, V.L., Hanna, L.S,,
Dolan, K.P, Parren, PW., Bluestone, J.A.,
Jolliffe, LK. and R.A. Zivin: In vitro charac-
terization of five humanized OKT3 effector
function variant antibodies. Cellular
Immunology. 200(1): 16-26, 2000.

19) Orthclone OKT3 prescribing information.
Available from: http://www.orthobiotech.
com/common/prescribing_information/OK
T3/PDF/OKT3_PLpdf

20) Chatenoud, L., Ferran, C., Legendre, C,,
Thouard, 1., Merite, S., Reuter, A., Gevaert,
Y., Kreis, H., Franchimont, P. and J.F. Bach:
In vivo cell activation following OKT3 admin-
istration. Systemic cytokine release and
modulation by corticosteroids. Transplanta-
tion. 49(4): 697-702, 1990.

21) Wing, M.G., Moreau, T., Greenwood, J.,
Smith, R.M., Hale, G., Isaacs, J., Waldmann,
H., Lachmann, P.J. and A. Compstbn:
Mechanism of first-dose cytokine-release
syndrome by CAMPATH 1-H: involvement
of CD16 (FcyRIII) and CD11a/CD18 (LFA-
1) on NK cells. The Journal of Clinical
Investigation. 98 (12): 281926, 1996.

22) Winkler, U., Jensen, M., Manzke, O., Schulz,
H., Diehl, V. and A. Engert: Cytokine-release .

KA1 FEEE DRI B 7o TOEEL - BRRBIZOVT 27



syndrome in patients with B-cell chronic

lymphocytic.leukemia and high lymphocyte
counts after treatment with an anti-CD20
monoclonal antibody (rituximab, IDEC-
C2B8). Blood. 94(7): 2217-24, 1999.

)V VFveT (BEFHEBRL) B TE.
Available from: http:/ /www.info.pmda.go jp/
go/pack/4291407A1027_2_07/

24) Label for Alemutuzumab. Available from:
http:/ /www.fda.gov/cder/foi/label/ 2006/10
3948s50651bl.pdf

25) Hsu, D.H,, Shi, ]J.D., Homola, M., Rowell,
T.J., Moran, J., Levitt, D., Druilhet, B.,
Chinn, J., Bullock, C. and C. Klingbeil: A
humanized anti-CD3 antibody, HuM291,
with low mitogenic activity, mediates com-
plete and reversible T-cell depletion in chim-
panzees. Transplantation. 68(4): 545-54,
1999,

26) TGN1412; Investigational Medicinal Product
Dossier. Available from: http://www.mhra.
gov.uk/home/ idcplgPldcService=SS_GET P
AGE&ssDocName=CON2023515&ssTarget

) Nodeld=389

27) Suntharalingam G, Panoskaltsis N. TGN1412:
What happened? (Presentation in EMEA
workshop on the Guideline for the first-in-man
clinical trials for potentiai hugh-risk medic-
inal products). Available from: http://www.
emea.europa.eu/pdfs/conferenceflyers /first
—in_man/01-G_Suntharalingam&N_Pano
skaltsis.pdf ‘

28) Stebbings, R., Findlay, L., Edwards, C.,
Eastwood, D., Bird, C., North, D., Mistry, Y.,
Dilger, P, Liefooghe, E., Cludts, 1, Fox, B.,
Tarrant, G., Robinson, J., Meager, T., Dolman,
C., Thorpe, S.J., Bristow, A., Wadhwa, M.,
Thorpe, R. and S. Poole: “Cytokine Storm” in
the Phase I Trial of Monoclonal Antibody
TGN1412: Better Understanding the Causes

to Improve PreClinical Testing of
Immunotherapeutics. J Immunol. 179(5):
3325-31, 2007.

29) Manger, B., Weiss, A., Imboden, J., Laing, T,
and J.D. Stobo: The role of protein kinase C
in transmembrane signaling by the T cell
antigen receptor complex. Effects of stimula-
tion with soluble or immobilized CD3
antibodies. J Immunol. 139(8): 2755-60,
1987.

30) Mori, A., Kaminuma, O., Miyazawa, K,
Ogawa, K., Okudaira, H. and K. Akiyama:
p38 mitogen-activated protein kinase
regulates human T cell IL-5 synthesis. J
Immunol. 163(9): 4763-71, 1999.

31) Nguyen, D.H., Hurtado-Ziola, N., Gagneux,
P. and A. Varki: Loss of Siglec expression on
T lymphocytes during human evolution.
Proceedings of the National Academy of
Sciences of the United States of America.
103(20): 7765-70, 2006.

32) Bour-Jordan, H., and J.A. Blueston: CD28
function: a balance of costimulatory and
regulatory signals. Journal of Clinical
Immunology. 22(1): 1-7, 2002, " |

33) Garber, K.: Make or break for costimulatory
blockers. Nature Biotechnology. 22(2):
1457, 2004.

34) Guideline on requirements for first-in-man
clinical trials for potential hugh-risk medic-
inal products. Available from: http://www.
emea.europa.eu/pdfs/human/swp/2836707
en.pdf

35) Guideline on strategies to identify and
mitigate risks for first-in-human clinical trials
with investigational medicinal products.
Available from: http:/ /Www.emea.europa.
eu/pdfs/human/swp/2836707enfin.pdf

36) Luhder, F., Huang, Y., Dennehy, K.M.,
Guntermann, C., Muller, I, Winkler, E.,

28 KM NS FEEE DR UNU~TGN1412, €D

R T M B B

§




oy @R LRI N Y R W
o B s ER AN e B R e

o
o

EE

)

NI RS e
CPEENSE SIS

LR I A T

SRR

Kerkau, T, Ikemizu, S., Davis, S.J., Hanke, T. strategies for rheumatoid arthritis]. Nippon

and T. Hunig: Topological requirements and Rinsho. 65(7): 1179-84, 2007.

signaling properties of T cell-activating, anti- 38) Chapman, K., Pullen, N., Graham, M. and L

CD28 antibody superagonists. The Journal Ragan: Preclinical safety testing of

of Experimental Medicine. 197(8): 955-66, monoclonal antibodies: the significance of

2003. species relevance. Nature Reviews. 6(2):
37) Tanaka, Y.: [Biologics: current therapeutic 120-6, 2007.

Bl FEER
BEFHBZBRCHBEERRLLONL 72 0V -2 AVWTHBINIEER, HiRz 5 /
s HEZREG. Mg REER. BETFERE. ARERESVEEINL, &I, XMFF7 0V -
FICHLTRESNS Y U BEBEEER KL, A VAV Y, BREFANVEY, YV ATRIF YV, L ¥
F—7xTa VB, Y4 b A4V E) 70— F VB EBRER,

F2 e MeHitgk v

TYAHBE A RELTEMARE Y AI T O - kB SRIENA T F—hbEEENSE
77 8—FVHRIZT Y AFETH B0, e MRS T AL, HREEERT. P REEE VSO
ErhY, EERLLTIHELTWRVEENEE V., SNb2BRT 54010, BROTHEY EET 5
A7) F—<PoBBLRGEEFLREL, IRRAECHE L2V Ha%z e MAEICBEHERZS K
koe MEBEH" PR SIh. v AR EFOAREREL € MAARETFICER L TERLHE
¥ (%A SEBUE]. RERBRICML T, 1848 (complementarity determining region : CDR)
DAL L TTEFERDS & MIAREFCERL TR LAHAE Te Mebid) 2vd E2-H). &

e OER
1ML RESREBCOR

44 HERETFERRL.
- BETFEBAISEY

< HREE EMA BRI -

NIYR—7 T p— >
18 LW TRI

EMTHR .

YR Ao LS
EMARBENSLAUZZoOMY B worsmthmkes
BENATIE—T REBETEER f comanmn

EMR ]
ERAHRTRE
EMAKSATSY—RBT7—S winx
F2—-H

KN L FEEZDEIFIC D 7o TOIEEEN - BRFABRIZDONT 29



ETIR. L MABRBETREALEIYRAR 77— UF4 AT VA EEBVTE VR Ju—F ik
BAS T A EM AR, RSN, Bickmashize tikddH s,

TGN1412 DBEHRBETIE. v } CDBIZHT A2 RAE) 7 u—F VP4 JI316 BERINTREE
FIVZBITSH CD28 T T=A M AOEREIEL M ICE N, HWT, e FCD2BIXHTEIIAE/ 7
O—+ Wik 5.11A1 2ER Sz, 51IAL BB EFORZEIC I Y e MERT W RS WS O
TGN1412, » B3, TD1gG1/8Y 7~ F TGN1112 TH 5,

#3 Pk L ek

Pk, HEZ2AOESE HE ARZ2RKOEH (L) 1SSEATHRIINLEELRHDO. Hif
OBEEL LTIX. F—RNCRTEERONBRESBMEZA L THRECEETEILTHY. EH6IT, Fe
HBHENLTFcZEADLVI3HELES L. HAKFELEMIBEE (Antibody Dependent Cellular
Cytotoxicity: ADCC) % #ikik7F 4 MNaBEE (Complement Dependent Cytotoxicity: CDC) = & Y Hulf z 5%
BToMRzBETLII 72 ¥ —BEFALTWS (FE3 -,

HARIZIZ, 1gG. IgA. IgM. IgD, IgGED 520N SANHFET S, Thi TIKEERE LTHESN
72E ) ru—FNHAER, TNTRG THb. b M gGitid, 1gG1~4D40DH 77 FAVHFIEL, ¥
THGATENTT 27 ¥ —RREITENDH B S EXH SN TS (Filpula D. Biomol. Eng. 24: 201, 2007)
Mk PAEES TR, BN TIERGOBEICR LAY T2 S APBEBRI NS, ThITZHESN
TVHRHB I PBAEERTIE, 7275 ANIGCLOIDIUNILALTHY), =727 ¥ —BRRIZIDE
MAF2RETIMBYBETINESHFTE S, 1gG21317 27 ¥ —HEMMEV, 1gG3 ikt ¥ VR
BAEWOMOY T S A LHBLTHFENKEL, 27275 —BEEIB. BREECEZERTEI
EHHBEENTVES, IgC AR EARER -2V EIBBTH L. £ERDIg6L TR, EH+E
B OTRAFRE D, XA ARV T4 9 7 EFFIZD BB LFMLEN TS (Aalberse RC et al., Immunol.

105: 9, 2002) o

MG DS LR

nRIz#&s IgGEHTHSADFCRBR B LUBERLORS

S0 1gG1 1gG2 1gG3 18G4
F(ab')2|: BBk FeyRI ++ - +++ ++
FcyRlla + +) v 4+ -
.FcleIIa + - + -
' 17k | FeyRlla + - + -
ﬁ{*\ﬁFf%@Wl:ﬁ‘% FoyRlllb N _ . _
IoTra—iEH Erv. ++ + +++ -
e BEH R
<ZBERHER REFISRALATIFEYRE>
E3-E

30 KWSA A EFBZORR 0/ o ~TCNI12, D

T Ry

R R T 7 A AL S o P L P ST P

fo
AN

LY

R

s S
R TR T

iy
it

S Nl

o
s E s



e Py YT p e e

TR TR TN T Bl

g P R R S e
oo b e L

e i regmAnNS
R !&Tﬂ%ﬁ? m‘ﬁ.ﬁ'*’? i
e oactoctn Ao

bt

R R R B U R

RS

ST

#4 BEEERORE

RAEESIE, S8 L-RARZET % CHOME, H5\wid, Sp2/0Mie. NSOML LIcEALTHA
BORZELED RSB EE, FOXBRLELCBENORAELBBETLIZLCINVEET S,
(TGN1412 11 CHO #Ifa CELE & h7z,) Lo Ty BRHIBOLNINGEEROME (HFRRSOH
% k. WEAFHEE. RELZHONE. SYFORER L OREOM. BHWEBRSHY. RE
ITRERFHAY. BAGEYWEOHELL SO THFMENS) k. AERAROBELERESS. 5V
ERIBZECOBETIRICKESEEL ST b, 20720, HAEESZRLDET IS4 FEEROG
% - BREHUHRICBV T, BHEYORERIT 2Ty, ZX LAl - £ 7u 774000
BOoNZ2ENWEORERXHRETHHE BRBIURBHE) #HL2TZEHIC, REuy PTL
KREDEFELEZVE ), BETREBBEBTHILNEETH L,

NAAEZSOGE - REMRBCHEL TR, BXRTINI CLERSNLBRIBERNTA FJ
AELTEEDOLNTVE (F4-F (1) BAEEIEBVTIR, N4 TEEROKZHFICERLTHE
EREOBRED LRV CLEORENDEDF— ¥ 2 ERMT T I L EERTAD, H4-% (2) DX
BHFARTAVHBEDORTV S,

F4-% (1)

PNAABEEROBE - REEHRITET BICHHFFM>

Q5A ERXIIEBYMMEMKERVTEESN D (AT /00— EREEROV /AR EFHE
Viral Safety Evaluation of Biotechnology Products Derived from Cell Lines of Human or Animal Origin
(2000.2.22) [BL&EEXR2RBEERRRE EXFEI08]

Q5B #IBXDNAZISALIAL ROBEEICRVHERP OB ETFREEREOSH
Quality of Biotechnological Products: Analysis of the Expression Construct in Cells Used for
Production of R-DNA Derived Protein Products »

(1998.1.6) [E4£4EERLBETEERE EXEE3IT]

Q5C £MER(IFTH/aC—ERUG / AYRERBEHS) ORERRAB
Quality of Biotechnological Products: Stability Testing of Biotechnological/Biological Products
(1998.16) [BEAEXLZLRELETERR EXBTEES)

Q5D EMER (AAFH/OC—HSREER. YRR BEEES) Bt BARARIO R, BN R VR
Derivation and Characterization of Cell Substrates Used for Production of Biotechnological/Biological Products

(2000.7.14) [E4£4EERLREAEEEE EXEFEEL738)

Q5E 4MER(RAATH/OC—EREER /AVERBFEER) OME TROEEICELLRIEF T/ R T
Comparability of Biotechnological/Biological Products Subject to Changes in Their Manufacturing Process

(2005.4.26) [BE&FMEEERSREBEEERR ERETHERE04260018])
Q6B £MER (A4 FH/0S—HRERR,  AMERBEEER) ORERURBE EORE

Specifications: Test Procedures and Acceptance Criteria for Biotechnological/Biological Products

(20015.1) [EX3BEEXRBEEERR EXBHST15]
6 N AATH/OC—HEREEROFBRRIZE T SRS
Preclinical Safety Evaluation of Biotechnology-Derived Pharmaceuticals

(2000.2.22) [E4£4EERLBEBEECEIER EEEHI26T]

ERSEICBLEICHA S (o ORSBIE, BRIZET 3/ 1T EXRORBRPEEZTBOERLGY, ECICRBETh TLSABITOWNTE
BFTIHENHD, BEENBICHIFSAUORABITOVTREREN EREh, ERBHEL THERTVS,

K RNA G ERBDRAZICS 2 TOHEIR - BB SBIZO VT 31



