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FHMNELTA IL-6R £ EFEFER BAT-1806 5%
BRGEHHRNNFHAR

Fhor VLR TR BT EE T WL EME S
(1. JRBAZERIR S VR BA 1170045 2. o & dh 25 i S e RIS e , 25901 I PR 28 PP I 28 b i T J S 328628, JE AT 1001765
3. ERBAYRE (M) AR, T 510530)

HWE B AR BB RBIRIESH BAT-1806 9 25X 3h A 4542, 5t 5 3.2k £ 3 (tocilizumab, TOC )
AT — B ML, Fik:24 AR BB EEMAS A 4 4 MR F 5 R RS T AR A Z (10,30
mg - kg™ ) 89 BAT-1806 & 44i& F= TOC &4tk , £ 7R FI B 18] 5K e 5 3 2 32, 1 ELISA &) 52 o 3 25 4
KE ARAEAE B T it AR S5 AR A WinNolin 25 K50 54 2 45 R AT W KA R 3h A 3 A%,
Fi BAT-1806 #= TOC #) 25 R 3) /1 F A Ae it h L A M E M, SR R BHELRHIRIES 10 mg - kg
#2 30 mg* kg % BAT-1806, T, %~ %] # (0.58£0.38 )h #2(0.25+0.42 )h, T,, % #| # (81.6+54.5)h #=
(105.7+30.2)h, C,,. % #1 % (202 415+39 064 )ng - mL™" #= (613 161 + 133 207 )ng* mL™", AUC ) 2 7!
A (17614098 +3 716972 )h* ng- mL™" #= (55333 524+ 16351 767 )h*ng-mL™, V, %1 %4 (66.6 +37.5 )mL - kg™’
Fo (84.3+21.8)mL kg, Cl % 3 %4 (0.58+0.13 )mL-h™" - kg™ #2(0.58+0.16 )mL - h™ - kg™, MRT % %
(107.8£15.5)h #2 (177.2£28.6 )h, BAT-1806 /£ & &k M &4 25X 3h /1 FAFAER F £ A £ 57, BAT-
1806 5 TOC #9 £ &R H FAMAEFHZ7F, £ 10 mg-kg' #F T, BAT-1806 5 TOC # C,,. #= AUC
(o) FEFEF1 4 0.98 #= 1.05; £ 30 mg* kg ' #1& T, BAT-1806 #= TOC # C,.. #= AUC ., Y6 F 2 %] 4 0.98
F20.92. it : BAT-1806 #= TOC FE R MR 1 69 25X 3h ) AL LA — Bl B A M5 30,

KEER: R ; BAT-1806; 33k 240; 7 ik FH 8K R A FHR; £ F IR
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Pharmacokinetics of recombinant humanized anti—-human interleukin 6
receptor monoclonal antibody BAT-1806 injection after single administration
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Abstract Objective: To study the pharmacokinetics of BAT-1806 after a single intravenous injection in

cynomolgus monkeys, and carry out conformance comparison with TOC. Methods: Twenty four cynaomolgus

o GEAEMEE WS K Tel:(024)43520568; E-mail ; dixin63@hotmail.com
% Tel:( 010 ) 67872233-8220; E—mail : danmo@nifdc.org.cn
Hi—AF#  Tel:(010)67872233-8519; E—mail : sunli@nifdc.org.cn

Wi Had

| S |



| T

——

m - mnssll

-1776 - Y 9 2 E ChinJ Pharm Anal 2018,38(10)

ra

monkeys were randomly divided into four groups according to their body mass, half female and half male. They

were given single doses of 10 and 30 mg - kg™' of BAT1806 injection or TOC injection. Blood samples were
collected at different time points and the plasma concentrations were determined by ELISA. The data obtained were
subjected to noncompartment pharmacokinetic analysis using WinNonlin software. Pharmacokinetic parameters
were compared and the bioequivalence between BAT1806 and TOC was evaluated. Results: After given a single
intravenous injection of BAT-1806 with 10 mg * kg™ or 30 mg - kg ™', T, was (0.58 +0.38 )h and ( 0.25 +0.42)
h, T, was(81.6 + 545 ) h and ( 105.7 +302 ) h, C,, was (202 415 +39 064 )ng * mL™" and ( 613 161 + 133 207 )ng * mL",
AUC o, was (17 614 098 £3 716 972 )h * ng* mL™" and ( 55 333 524 + 16 351 767 )h * ng - mL", V, was ( 66.6 + 37.5 )
mL kg and(84.3+21.8 )mL kg™, Cl was (0.58 +0.13)mL+h™" - kg™ and (0.58 £0.16 )mL+h™" - kg™, MRT
was ( 107.8 + 15.5 ) h and ( 177.2 + 28.6 ) h, respectively. There was no gender difference in the pharmacokinetic
characteristics of BAT-1806 in cynomolgus monkeys. There was no significant difference in the main
pharmacokinetic parameters between BAT-1806 and TOC, indicating that the pharmacokinetic characteristics
e and AUC o, ratios of the 10 mg * kg™ BAT-1806 and TOC were 0.98
and 1.05, respectively, and the C,, and AUC,, ratios of 30 mg* kg™ BAT-1806 and TOC were 0.98 and 0.92.
Conclusion: The pharmacokinetic characteristics of the BAT1806 or TOC are conformable and bioequivalent.

of the two drugs are consistent. The C

Keywords: cynomolgus monkeys; BAT-1806; tocilizumab ; methodology review; pharmacokinetic study;

bioequivalence comparison

FRME T R (RA) S —Fpig v T PE &
JE AT SO BN [ B et i, AT R M
8 BN 1T 98 5 S AE 4 M V= Ve R B0l A 1 A=
5, Ho 5 E A B A -6 (116 ) 7] 5L
VB B R N R B S A R IR L e R R
Hh e 40 A R K AT e A T 3
T SO IIR 1 1L-6 5 R HEAT 52 (25 A i i
HEEEM., BB (tocilizumab, TOC ) J&—Fh
NTEAL BT 11L-6 3Z 7K 5 g, 2000 4F 4 Kk 24 LA & 2010
AEE L B FDA HEEIL N H T R EETE S0 RA 1Y
BT LUIL-6 DL RS2 (A B0 AR 7 28 KR 1 O 1y
2R B IARPT R 25 RIME /N 6T SR AF. TOC T
2012 e E N b, HR A, BIVE RN, R ER
I7 PR B ROR T, 3 ELSHR IR TS 2 (entercept )
S TNF- oo 410 5 550 1 28 45 25 19 BB B AT A B R 7 &,
(e R o= O W R S - 1
& W LN TR AL BTN TL-6R B 53 [ 4T 14 BAT-
1806 VESIR, A 25 B v 76 B P A Ad AT 3 o
H&E,

3 B 41 A JRAL BT IL-6R B 78 B Hi & BAT-
1806 11 TOC H- A7 A8 [7] iy £ FH ¥ 550, 3 5 v 19
2H 1Y 58 4 AH [A], BAT-1806 F1 TOC Ji A 1 1L 1Y 24
R 3 J1 2 R fE. A S E s I ELISA S 98 T

AL Ha i

2 /7 5 1% BAT-1806 7F £ 8 M 1k N 1 25 4% 3h
PSR, IS TOC 2GRl )1 S8t AT T
g
1 KA
1.1 FESh

FE e B A IR AL BT IL-6R HR 50 B Bt 1k
SF W (BAT-1806 V£ 1 ¥, B #% A & 3 4 mL, 20
mg-mL™, HREAYFHE (M) H RN AL S
N20150701 ) ; Z: 82 . FERR T (TOC ) S, 7
% ACTEMRA®, Kk N4E37 4 mL, 20 mg * mL™, Roche
Pharma ( Schweiz ) Ltd, lt5- B1016B01 )
1.2 K5

Super Block Blocking Buffer ( Thermo Fisher, #lt*
A QH220717 ), Tween20 ( Sigma, L5 SZBD1000V ),
10XPBS ( Roche, #it 5 11880500 ), P4 HI %t Mt
Jie ik €8 500 (A 1 9%, b o TR B AR W B R A IR A
Al 45 14P06 ), W B R (b 54k T, 415 o
20100315 ), IL-6R (b 5% S5 #f M AR 99 B 42 A FR
2y ], it 5 LCO9AP0803 ), HRP 5 i 19 1l = it A
IgG-Fe Hri (b SR IN A= D BH A BR S | 41t
5 HGO8AU0602 ), TMB . {8 i (b 5t Jik 18 3% /= 4y
B AR AT, A8 5% wh 3 ( Dulbecco’s Phosphate
Buffered Saline, Sigma ), £ 13 ( Super Block Blocking
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Buffer in PBS, Thermo Fisher )
1.3 TR

SpectraMax—384 fiff #5: { ( Molecular Devices ),
2005-2 I FE4H (VWR ), AX205 HLF K ( Mettler
Toledo ), Stuart SA8 {4 /iE{ ( BIBBY STERILIN )

1.4 SL5shi)

8 o (5 3 W & K JE: No.
11805300000130 ), 24 H, MK 452, 4F 4% 3~4 & | i
PE 2.45~3.00 kg, HfiPE 2.45~2.95 kg,

2 FHik

2.1 [f]E ELISA ¥

211 brifERhZere o SRR G H B BAT-
1806 14 5 ¥k F1 TOC 13 5 Wk (JoT £ Vi B 44 24 20 mg -
ml" ) 3% 5, FH PBS fic il B9 10% & 8 A 25 11 1l 3% o
S B, 45 B T VR B 43 00 o 75.50.25.12.8. 4,
2.1.0.5 ng - mL™" (405 o Hh 28 FE & 55 AT i B
e 43 5 50.40.10.2. 1 ng - mL™ 19 5 #2(QC)
FE &, T % 800 Sk MER M N 95 R R RR Lk
PEAE,

2.1.2 ELISA il & A0 98 HUIL-6R 2 #% 96 fL i #r
B, BFLIN 1 pg - mL™ Y IL-6R IFW 100 plL, 4 CH
BRI BUB AR AR bR AR, BEAR 3 AT, KR
Ja BEALIMAE AW 100 pl, 37 CE&MFBE 1 h, %k
M 3 AT o AR E R ZRRE T AR
B B I PO it , P S 34 2 AL, 37 C

SRR 1 h, PR 3 BT A HRP 4xiciyLl
AN IgG—Fe Filk 100 pl, 37 CEFHF 1 h,
Vet 3 UAAT, BEFLAINA TMB B 3% 100 plL, 37 C
2 T R 2 A 10 min, FEFLINA MR GL AR 100 pL,
ZE 2V, AE 450 nm/650 nm % K Ak 132 B4 FL A
W

2.1.3  ECHRALE KGR AR SR (x ) ST
W5 F IR () R SoftMax Pro v5 BRAFH DU S4k
AL AR IEAS 2 U S H0 RO BRI RS A
MM EE . DUSEOF RN

y= A-D +D

1+(%>
Hor, y BWISE , x 2 E (ng-mL™ ); A B.C.
D R RRI 4 ASE A SRR W 2Rl (E, D &
Bk T A E, B R APR, ¢ REREE S
— A X O AR
22 s
221 SHAHE 24 HEBPARIEAR T &2
BEHLAL 2> 2k 20l 4 4, BEe 6 R (MEHESS ), S
% TOC It RATHIFSE FIE R B FHAHSGAE B, T BAT-
1806 (111 PRI 57 i A 4 mg - kgf1 o}, 8 mg - kgfl VN
T 5% B A 25 25K 791 2 430 R 10 130 mg - kg,
FAR T ke IT-, 20 B A G PRAVUF 5 30 1 1.25
3755, BT ESIAE 1.

(T

®1 BHHR
Tab.1 Dosing schedule

- JHE R (mass SRR (dose 0w ( number )
- 4 (dose )/ )
251 ( group ) 259 (drug ) ( ke ) concentration )/ volume )/
mg * . ™
grre (mg-mL™") (mL-kg™") JiE (‘male ) I ( female )

TOC IG5 &4 TOC 10 20 0.5 3 3
(TOC-low dose )
TOC =74l TOC 30 20 1.5 3 3
(TOC-high dose )
BAT-1806 {5 41 BAT-1806 10 20 0.5 3 3
( BAT-1806-low dose )
BAT-1806 =741 BAT-1806 30 20 1.5 3 3

( BAT-1806-high dose )

222 MUEREARIIHIS  429ni e 4i25)5 0,051,
2.5.10.24.48.96 h,7.10.14.19.24 .29 .35 .42,
49 .56 d M ETE M DU B i DK CR 1, A5 I Bh A1 (]

JCoR L2 0.8 mL, E T il ¢ EDTA-2Na $1T4E 19 55 .0
R 4 °CF 8000 min~' B0 10 min, 2B 113K, F
—70 CUKFE T IARATA o ARPE TSR 2 Y25 %
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FE B RlAE, T 10% £ 88 s 1 10 3R 2R A 73 > A%
BORRE, SRIGHNEEF “2.1.2 F1 2.1.37 T 5 320 < 5
115 BAT-1806 F1 TOC FHEJE .

223 BHEAbFE ] WinNonlin ( V2.1A ) /4, 324k
P B G RERITT A E 25 245 5 g R A ) 32 %2
254 3 12 2 %0 R ] Microsoft EXCEL (2010 ) 3
B AR EZE (SD) A X AR MER 22 (RSD ). €, 5
AUC B H BB HA A TRI - BRI R
0T f ] GraphPad Prism 6 1 782883 S0 1240 B,

3 FR

3.0 BRI T BAT-1806 1) ELISA 43 #7714t
ST S HIE

3.1 bRk e R E R 75.50.25.12.8.

4.2.1.,0.5 ng - mL™" {4 9 AFRUEMZEAE S, B R
HHZRAE SR 2 AL, 3 “2.1.27 F1 “2.1.37 W)y e fie, 3t
x4 7 SAnifE 2k, BAT-1806 & TOC 1 4 1 il 2k
mi«arﬁi@ﬁ 1~50 ng* mL™" ( R>>0.998 ), BAT-1806
FRfE ih 26 1 45 s A ERR B2 R 83.6%~111.9%, TOC Fr
HER 2R [ 4% 5 B TR 2l 81.4%~111.0% , i WA i
A=y IS =

(2ng-ml™" ) BYRESRUTHRAE S350 1,2,10 ng - ml
fRI BT ik AR (ADA ), %8 01 HQC (40 ng - mL™") B A &
1 B e R 3 5 O 10,40, 50 ng - mL Y Bl ik K
(ADA ), #% “2.1.27 1 “2.1.3” T )5 824, BAT-1806
FTOC 1 LQC £ iy 1] W & 43 51l -y 97.8%~103.3%
H1193.69%~117.2%, HQC ¥ iy 18] it & 43 51| 2 90.6%~
104.8% F1 97.9%~107.3% , K MA T2 1218
A 1 2% W B4 4 4351 >R 0.087 FT0.055, 43 HIMIK T
SE N BRI R Y8 0.184 Fl1 0.143, 3% )7 e 1k
RAfs
313 IR SRR T (QC) Ff B il
5N (50,40, 10,2 1 ng* mL™"), &4 v i B AL
JIEE, H P DA 500 2 I 2 3 Uk, H ] [l 5
K 2% FEAEAS R H 3900 5 7 Wk, % “2.1.27 il “2.1.37
T AR A, AR [RISCR A RSD, BAT-1806 Al TOC
5 QCHE fh H P |1 e 2 43 5l 2 82.9%~103.6%
F181.0%~104.5% , RSD 73 51| A 4.6%~14.5% F1 1.1%~
6.2%; BAT-1806 1 TOC [ 5 4> QC ¥ H [H] [H] i %
53 51 4 92.9%~104.1% F1 94.5%~104.2% , RSD 43 %]
H 8.6%~11.6% F1 7.4%~12.7%., H PN H [a] [0 i K5

(T

3.2 JiikfERME mASBERMEBSHNLQC  EWERL. SPRIE 2,
F2 EREREHERNER

Tab.2 Recovery and precision result

HP( intra—day )( n=3 ) H [a] inter—day N n=7)

PRI HR
TR dh (nominal WA VRFE (back- JSEVRFE (back-
(QCsample)  concentration) 1o ontration) R RSDI%  caleulated concentration) LT RSD/%
/(ng-ml™) +SD/(ng-mL™") (recovery )% +£SD/(ng-mL™) (recovery ) /%
BAT-1860 50 50.348 +7.30 100.7 145 49.690 £ 5.67 99.4 114
40 34.984 £ 1.59 87.5 46 37.140 £ 3.21 92.9 8.6
10 10.360 + 0.98 103.6 9.5 10.408 +0.92 104.1 8.8
2 1,658 + 0.08 82.9 46 2011021 100.6 10.5
1 0.938 +0.07 93.8 73 1,006+ 0.12 100.6 1.6
TOC 50 43676+ 153 87.4 35 49.040 + 4.68 08.1 95
40 34972038 87.4 11 37.910£3.31 948 8.7
10 10.450 £ 0.34 104.5 33 10.416+0.77 104.2 74
2 1936011 96.8 5.7 2.018£0.16 100.9 7.7
1 0.810 £ 0.05 81.0 62 0.945 £0.12 94.5 127
LR RAR S
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314 WRME WER T ULOQ(50 ng-mL™) Y
BAT-1806 # & Al TOC # i, 43 %138 i 2 £% . 10 5.
100 %1 000 £%. 10 000 £ F1 100 000 % i ¢ 3] Hr i
fi 28 2 iV N, HR 2,127 RC2.1.37 TY ik
EAE, OF 2 vk B2 1R 43 ] R 99.8%~109.2% il
84.09%~97.9%, RSD 434 1.6%~6.3% i1 1.6%~13.2%
TR R LA

3.2 FAYRERITKI ST BAT-1806 75 £ 88 A 1A I 1y 244X
SN2 ESE

320 IMIKUEEE - B ERZE HORFRIKZ T 10,30
mg - kg™ 1) BAT-1806 4 4F ¥ F1 TOC v 5 W ) , 4%
“2.2.27 FI “2.2.37 WU ERAE ST R T -
ffal i Zean &l 1, /T L E A H BAT-1806 5 455
Y TOC [ IMAE IR — A1) p 2R AE 2 — 30 o

-# 10 mg * kg TOC

1 000 000 + 30 mg « ket TOC
100 000 -+ 10 mg * kg™ BAT-1806
-o- 30 mg * kg™ BAT-1806

10 000

C/ (nge*nlL™)

0 200 400 600 800 1000 1 200
t/h
E1 SBGRFHNARE - B FHE +SD,n=6)
Fig. 1 Average concentration—time curves of cynomolgus monkeys
plasma ( mean + SD, n=6 )

322 S8 SABEENZAR %
SR I S B0 L L 3R 3, B R R K R
5} 10 mg - kg™ 130 mg - kg™ 19 BAT-1806, T,,, 4
M A (81.6+545)h FI(105.7+302)h,C,,. 7% 3 N
(202 415+ 39 064 )ng - mL™" F (613 161 + 133 207 )
ng - mL (2 NERIER C,. LN 1:3.03), AUC () 53
k(17 614 098 +3 716 972 )h * ng - mL." (55 333 524 +
16351 767 )h = ng - mL" (24~ ¥& JE 1 AUC ., Lt fH K
1:3.14),V, 43 91 H(66.6 +37.5 )mL- kg F1(843 +21.8)
mL kg, Cl4r % A(0.58+0.13)mL-h™" - kg™ Al
(0.58+0.16 )mL-h™ - kg™ ,MRT 43514 ( 107.8 £ 15.5 )
h F1(177.2£28.6 ) ho Ml £ 8 A 1) = 22 25 4R 3
N%SEAEMSI AR R TC R EHER. HIF
25T, BAT-1806 Ml TOC 11 3= 22 254X 5l 11 2
SR ST FEAR K 5 TG W2 M 25 . BAT-1806
TE 10,30 mg - ke 57 5 70 ] P FE AR S 2R 1k ) ) 2
FFIE,

323 WS fF10mg- kg FlE T, BAT-
1806 5 TOC 1y C,.. Al AUC o, b R 43 5]}y 0.98 Al
1.05; 7£30 mg- kg | & T, BAT-1806 £ TOC [
Co F1TAUC ., EEE53 5128 0.98 F110.92, BAT-1806
FITOC A 35 7 B C M1 AUC o, 254030 f1 222
B A S UL K 4, R B BAT-1806 FIFEER B 51 4= 9

(T

*3 BEEIARRERKTS BAT-1806 1 TOC BERZARI NESH ( FHE +£SD)
Tab.3 Pharmacokinetic parameters of cynomolgus monkeys after single intravenous injection

of BAT-1806 and TOC ( mean + SD )

SR ( parameter )

10 mg - kg™

30 mg * kg™

BAT-1860

TOC

BAT-1860

TOC

T\/h

C,./ (ng* mL™")

AUC o,)/(h*ng- mL™")

AUC (g )/ (hng-mL™")

0.33+£0.26

207 561 + 58 650

16 810 484 =2 995 606

16954074 +3 172911

0.58 £0.38

202 415 =39 065

17 614 098 + 3 822 020

17920 180 =3 716 973

0.17 +0.26

627 341 = 175 657

59 830 718 +22 478 254

59 871 581 + 22 482 046

0.25+0.42

613 161 = 133 208

55333524 +16351767

55581 846 + 16 530 781

T\/h 149.5 +200.9 81.6 +54.5 57.7+18.6 105.7 +30.2

V/(mL-kg™") 121.1 +158.9 66.6 +37.5 47.8 +27.1 84.3+21.8

Cl/(mL-h™"kg") 0.61+0.13 0.58 £0.13 0.55+0.17 0.58 £0.16

MRT/h 133.6 £28.6 107.8 +15.5 180.4 £23.3 177.2£28.6
AL R R
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Tab.4 Bioequivalence of cynomolgus monkeys after single intravenous injection

ik (dose )/ Coad Cas AUC o/ AUC o,
o P (sex ) . . ; .
(mg-kg™) (ng+-mL™) 3% (ratio ) (h+ng-mL™") % (ratio )
10 HEdk: (female ) 213701 ( BAT-1806 )/ 0.91 18479322 ( BAT-1806 )/ 1.01
234544 (TOC ) 18344461 ( TOC )
HEE (male ) 191128 ( BAT-1806 )/ 1.06 16748873 ( BAT-1806 )/ 1.10
180578 (TOC.) 15276508 ( TOC )
At Call) 202415 ( BAT-1806 )/ 0.98 17614098 ( BAT-1806 )/ 1.05
207561 ( TOC ) 16810484 ( TOC )
30 HEPE (female ) 597073 ( BAT-1806 )/ 0.86 52907805 ( BAT-1806 )/ 0.75
694597 (TOC ) 70896343 ( TOC )
T (male ) 629249 ( BAT-1806 )/ 1.12 57759243 ( BAT-1806 )/ 1.18
560084 ( TOC ) 48765093 ( TOC )
At Call) 613161 ( BAT-1806 )/ 0.98 55333524 ( BAT-1806 )/ 0.92
627341 (TOC) 59830718 (TOC )
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