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Pharmacokinetics of Regorafenib Tablets in health volunteer
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Abstract: Objective To establish a method for simultaneous determination of regorafenib and its metabolites N-oxidemetabolite and
desmethyl N-oxide metabolite in human plasma by solid phase extraction - HPLC, and study pharmacokinetics of Regorafenib Tablets
in health volunteer. Methods After plasma sample was performed, using sorafenib as internal standard, the determination was
performed on Oasis HLB column (200 mm x 6 mm), with 0.5% monopotassium phosphate - methanol (30 : 70) as mobile phase, the
UV detection wavelength was 260 nm with flow rate as 0.5 mL/min. The column temperature was set at 40 ‘C, and injection volume
was 5 pL. Health volunteer were po administered with Regorafenib Tablets 40 and 160 mg/tablet under fasting conditions with 50 mL
warm water. DAS 2.1.1 software was used to calculate the major pharmacokinetic parameters. Results The linear ranges for
regorafenib and its metabolites N-oxidemetabolite and desmethyl-N-oxide metabolite were 10 — 10 000 ng/mL. LOD and LOQ were
0.67, 0.72, 0.57 ng/mL and 1.98, 2.32, and 1.61 ng/mL. Plasma concentration - time curves and major pharmacokinetic parameters of
regorafenib and its metabolites N-oxidemetabolite and desmethyl N-oxide metabolite were obtained. Main pharmacokinetic
parameters of regorafenib in Regorafenib Tablets with 40 and 160 mg/tablet were as following: C.x were (2 215.7 + 216.9) and (5
721.2 +£ 672.1) ng/mL; AUC,ywere (13 772.9 £ 10 231.1) and (51 182.3 + 43 219.2) ng-h/mL; AUC swere (12 858.3 + 12 510.2)
and (66 531.8 = 51 093.1) ng'h/mL; ¢, were (6.58 £ 1.31) and (13.12 + 4.23) ng'h/mL. Conclusion The method is rapid and
repeatable, and can be used for the determination of plasma concentration and pharmacokinetic study for Regorafenib Tablets in health
volunteer, which is of great significance to the application of the drug.
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99.9%, #t'5 67093213 ). itk Al F I 1 4 [ H-
AT, BN 40, 160 mg/f, HESH N
98020021, 98782312,
2 HR5hH%
21 BiEEH

Oasis HLB B[S AHZEHUAE (200 mgX 6 mL, 3%
[# Waters 237 ); Capcell PAK MG II B iR (H A
PAER AT WA 0.5% R AW - &
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A-ZE A M IMAERAEJE - N-SEA st Je 22 H-N-S AL Sk
AEeAAEE  B-MIUH 40 mg/ i MUK 2505 24 hlSE C-HRA 160
mg/ UG 2R 24 h LK 1-EH-NAAUmIE e 2- N4
kg ARE  3-EigIRE  IS-AARE AR

A- blank plasma added regorafenib, N-regorafenib, demeth
N-regorafenib, and IS sorafenib B-plasma sample collected from
patients 24 h after oral Regorafenib Tablets with dosage of 40 mg
regorafenib  C-plasma sample collected from patients 24 h after oral
Regorafenib Tablets with dosage of 160 mg regorafenib 1-desmethyl-
N-regorafenib  2-N-regorafenib 3-regorafenib IS-sorafenib

1 Imt&dEfR MM ER) HPLC BiLE
Fig. 1 HPLC chromatograms of regorafenib in serum
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R1 BEEEHBERRER (xxs, n=9)
Table 1 Results of precision and accuracy( X +s,n=9 )

IR PR B/ 1P A 5 I B)R 2 8
(ngmL™) AR/ (ngmL™)  RSD/%  RE/% I K /(ng/mL) RSD/% RE/%
b |
100 104.74+1.9 3.1 95.2 106.1+2.1 42 96.2
10 000 10343.0+114.2 2.7 98.5 10412341213 2.9 97.7
1 000 000 1004 671.7+1290.3 2.2 101.1 1005 892.8+1213.2 2.6 102.3
N-5E Atk k)8
100 106.2+2.1 4.0 101.1 106.1+2.1 4.1 94.6
10 000 10 548.4+121.3 2.9 94.1 10412341213 39 102.1
1000 000 1006 117.61462.1 2.8 103.6 1005 892.8+1213.2 34 105.3
2 H-NA AL Bkg AR )8
100 107.1+1.8 5.1 93.1 108.742.5 5.7 96.1
10 000 10712.3+132.6 35 97.2 10 823.1+127.6 4.1 97.4
1 000 000 1008 151.941631.2 3.8 97.9 1009 123.0+1821.2 39 100.7
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Table 2 Results of stability test ( x+s,n =5)

i il HE 4 h 4 CPMiRE 24h 3 KRR - IRRTAA —80 CHRAF3 1M
MAFER — - : - \ - : -
Rl WA PCRIRE/ RSD/ WAFpEK  RSD/ JAFTEIKR  RSD/ LRSI R7 RSD/

(ngmL™) % fE/(pgmLl™) % &/ (ugmL ™) % J&/(pg-mL™") %
iy B | A
100 100.7£1.9 34 101.9+1.6 3.6 103.1%£1.7 4.4 104.1£1.8 3.6
10000  10321+1213 29 10361+136.7 3.1 10423+172.1 49 106721272 3.9
1000000 1005628+£2911.2 3.1 1006826+2821.2 3.8 10067323 111.7 4.1 1008921+3221.1 5.1
N-SLsRS AR
100 100.8+2.1 3.5 1009+1.8 3.7 1012+1.9 45 100.3+1.7 3.6
10000 105311325 2.9 10782+167.2 39  10672+171.4 39 10 7624+167.2 3.2
1000000 1007621£2872.1 3.1 1009023+2991.2 3.8 1004123+2928.3 4.1 1008791+2782.3 3.3
N H AR AE
100 101.4£2.0 3.4 101.7+22 3.7 102.14£2.3 43 101.3+2.4 3.5
10 000 107611416 29 10980%154.2 42 10782+£133.1 3.9 10 898 +162.2 3.9
1000000 100970131623 3.1 1001021+32132 4.1 1006812+33128 4.1 1008731+38124 33

#£3 EWFRRWER ( xts, n=3)
Table 3 Results of recovery test ( x+s,n = 3)

i % (ngmL ™) [ /% RSD/%
iy B | A
10 97.6+1.9 1.9
10 000 104.1+2.4 23
1 000 000 99.6+2.0 2.0
N-SALERS AR JE
10 98.1+18 1.8
10 000 100.742.1 2.1
1 000 000 98.5+2.1 2.1
e H-N-E AL I A% R T8
10 97.9+1.6 1.6
10 000 1027423 22
1 000 000 103.1+2.6 1.6

BIRE BN WAL, 2 TE H R R A
PRGN H 50 mL iR/KIZE K 40, 160 mg/ i
WAERF; T425)5 0. 2. 4. 6. 8. 10, 12 h
I} S KA KL 1 mL, &b B S 75 3] 44 I S A
A, R LC-UV ¥ERLIIZS 24 5 A [R] IR [a) 1) 3 A%
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M2, FIFH DAS 2.1.1 #AEREZy - k5t gk
TG0 0T, JHE 8 EE 284 . Hikkdk

Je K AR =2y - b2 IR 2, R4 40,
160 mg/ F Hi b5 A Je A 4150 v 5 3 2 8h 245
P WK 4.
3 g

Tk AR JE 2 — PR TR 25, AR
N, HOO R 2 e B BT R, AN R RN
N I BT AR, HORAEFRE AT R
FURBAE AT, PRI RN T Bk AE 6 I 254 20 A 24t
TR Z, T[RRI 254 B FAR P4 1)
WFFTIR > LY, (AT AT IR, A% R
JE BAH W REAITRCR, Hm 2 T RebiimR) iz
N, JERE RS TFN . Fik, @7 .
PR B 00 Bk R JE 1024 9 B 5 53 B T
(7 S Luethi 20 VR F I PR 25 24 W9 b i
) LC-MS/MS X Fights AE JE7E AR L2 75 = AT
TR, FEX IR G I T, (Hl T
LC-MS/MS & & 5t, JoHZ MS/MS RGMHEA
3B, BRI T 23 Be Bt i FFAR DA I S5 7T, HAG
OO B AR JE HEAT 7RSI, 177 S A (] A ARSI LA 35
), IRATRE S B AA L, AR . Mross
2R LC-MS/MS Xt Ekg AR Je S HoAR it =1

FER R A (0 S AT TARI, 0 T %2
WA = R i, (HECAS R 2 Ab B MS/MS
KOS G IT g2 Ak, ANHE T shses ah 3, g
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2 BRA 40mg/K (A) #1160 mg/K (B) HWigIER R REEHKIER RERBIAMMMELE AL ( xts, n=10)
Fig. 2 Plasma concentration - time curves of regorafenib after po administration with Regorafenib Tablets with dosage of 40

mg (A) and 160 mg (B) ( x+s,n=10 )

R4 HRERAHEEHHHSH ( x+s, n=10)
Table 4 Major pharmacokinetic parameters of Regorafenib Tablets ( X+s,n =10 )

24 L2 ik AEJ8 N-E A Al JE ZH-N-b A% R 8
40 mg/ A

Cnax ng-mL™* 2215.7£216.9 2163.6+212.4 2343742324
AUC,, ng-hmL™ 13772.9+10231.1 8234.8+1132.4 7 805.3+892.3
AUCpy¢ ng-hmL™" 12 858.3+12 510.2 8 886.9+1233.0 7985.5+1232.2
t h 6.58+1.31 520+1.21 5.49+0.98

160 mg/ )}

Cnax ng-mL™* 5721.2+672.1 112342425123 11031.3+1412.7
AUC, ng-hmL™ 51182.3+43219.2 45628.3+27112.3 29354.1+813.9
AUCpy¢ ng-hmL™ 66 531.8+51093.1 55612.3+11281.2 672122411 093.8
t h 13.12+4.23 17.33£5.13 19.21+6.13

XoF N AR S50 e TF I3 BRI T 12 5 iR N T S5
PRI, ASHIFGT SR FH [ A AR TR - YRAH (% - S84
RIS Bt AR JE S AR = A7 IRl A I, 4G
D ECAA, KW 517 i
FEAMEFCBAR S AL BE T, b T v B A DU B
B AR R ILARB = NARI S 5, AERIAR IR
N T BRI, HIL BSURAE, I
TEIRANERAR, WOERE T CIEVE NP, 2 20k
1B T BRI INos . AT B0 BEAR RS
MR, A28, FEHT LC-UV K
M REEZT LC-MSMS,  SEL N A7 4E 52
SR PRTE: A, ANWFIE 282t T ik al, AN
P 2 AT T HRE, A ik T I —

e hsh S MR AT gt S i, JE AT _E IR
FRRTFRAN 1B

gi LRTE, ASERT N TEis AR e R e BES
ISH AN RGBT, AT HR AR S KA
Y N-EAEAg AR e & W -N-E AR RS AR A
BN EEI, KRN T BAT 2
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