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Bioequivalence study of trifluridine/tipiracil tablet in Chinese solid tumor patients
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Abstract; Objective

safety and tolerability of single oral administration of trifluridine/tipiracil

To investigate the pharmacokinetic characteristics,

tablet in Chinese solid tumors under fasting and fed states, to evaluate
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the bioequivalence of the two formulations. Methods A randomized, open — label, two — formulation, two —
sequence, four — cycle, repeated crossover design was used, with 30 subjects enrolled in both the fasting and fed
groups, receiving a single oral dose of 60 mg of the test or reference formulation in each cycle. The concentrations of
trifluridine and tipiracil in plasma were determined by liquid chromatography — tandem mass spectrometry ( LC — MS/
MS) method. Phoenix WinNonlin 8.3 and SAS 9.4 softiware were used for pharmacokinetic parameter and
Fasting group: The pharmacokinetic parameters of trifluridine were as follows. For
o was (6 711.36 =1 641.92) ng - mL™'; AUC,_, was (14 216.19 + 4 420.98)
h+ng-mL™"; AUC, , was (14 432.88 +4 613.02) h - ng » mL™".
(6332.20 1 606.03) ng - mL™"; AUC, , was (14 393.26 + 4 070.13) h - ng -
(14 636.58 +4 285.74) h » ng - mL™~".
preparation, C__ was (140.73 +44.39) ng - mL~"; AUC,_, was (491.99 +149.66) h - ng - mL™'; AUC,_, was
(499.49 +150.62) h - ng - mL™". e Was (142,70 £42.64) ng - mL™"; AUC,_,
was (505.43 +135.58) h « ng - AUC,_, was (513.42 +137.70) h - ng - mL™'
pharmacokinetic parameters of trifluridine were as follows. For the test preparation, C,  was (3 703.22 +875.59)
ng - mL™"; AUC,_, was (10 817.63 +3 466.63) h - ng - mL™'; AUC,_, was (10 986.12 = 3 776.68)
o was (3 754.66 £ 915.72) ng - mL™'; AUC,_, was

(10 775.42 £3594.37) h - ng - mL™"; AUC,__ was (11 002.36 +4 106.89) h - ng - mL~". The pharmacokinetic

bioequivalence analysis. Results
the test preparation, C
was

max

mL~"; AUC,_, was

For the reference preparation, C
The pharmacokinetic parameters of tipiracil were as follows. For the test

For the reference preparation, C

mL™";

9

Fed group: The

h-ng-mL™'. For the reference preparation, C
parameters of tipiracil were as follows. For the test preparation, C,, was (53.73 £16.72) ng - mL™'; AUC,_ was
(219.63 £74.00) h - ng - mL™"; AUC,_, was (226.61 £77.00) h - ng - mL™".
C,. was (54.73 + 14.42) ng - mL™'; AUC,_, was (224.66 + 75.23) h - ng -

(231.91+78.74) h - ng » mL™".

pharmacokinetic parameters ( C

For the reference preparation,
mL™"; AUC,_, was
The geometric mean ratios and their 90% confidence intervals for the main
s AUC,_,, AUC,__ ) of the test and reference formulations of trifluridine/tipiracil
were all within the range of 80. 00% —125.00% . Common adverse drug reactions in the fasting group includes sinus
bradycardia and elevated alanine aminotransferase, while common adverse drug reactions in the fed group included
decreased lymphocyte count and detection of urinary sediment. The incidence of adverse drug reactions in the fasting
and fed conditions were 36. 67% (11 cases / 30 cases) and 46. 67% (14 cases / 30 cases) , respectively. There were
no serious adverse events occurred during the trials in the both group. Conclusion The test and reference formulations
of trifluridine/tipiracil tablet are bioequivalent under both fasting and fed conditions, with good safety and tolerability.

Key words: trifluridine/tipiracil tablet; pharmacokinetic; bioequivalence; safety; tolerability; high —fat diet
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2.81 min,95% ~2% B;2.81 ~4.00 min,2% B,

B B i i mi 55 i B (electns-
praylonzation , ESI) , 1F B T4 2, £ 2 i Wi ] ( multiple
reaction monitoring, MRM ) , B T i 2 5. K 75 K.
241.3 pKas B TURAHR 1(GS1) :344. 5 pKas B T
K 2(GS2) :413. 4 pKa; & FEMI%5 L E:5 500 V; 5
TR . 450 °C; Al 48 <. 7. 00 units; 5 B I [A]
5.0 ms; fFRRFF AR - 7 C - "N, (AAR) &
MR 35. 0V, Rl fE RE 44 25. 0 eV, filff# % A
FUEL H 240 10.0 VT HL 0 15,0 V5 i e 1
XF 53 A A b (m/z) 319. 300—203. 100 ( 98 PR )
F1 m/z 322.300—206. 100 (f R -"C -PN,) ; #%
DCmEE ARV EE - P C - PN, (A R) 1Y B R L R
J945.0 V, fiffERE R 28. 0 eV, il {5 2 A HL s 4y
H910.0 V, I TR 15.0 V3 I ey X 2351 o
m/z 243. 200—183. 200 (FF L HEE ) Fl m/z 246. 200 —
184. 000 ( FFPLEELE — C - °N,) .

MR mBALEE RS2 BB 50wl & T 96
LRI A (=R, BO6) , AN AR AR 3 W)
50. 0 pL, A ARYRRE 2 IS I H i 400 pL: ZHE
W(L: 00 0), iR EIR G B J5EE L (4 °C,4 000
r - min~',10 min) , B H_IETE 300 wL FHY 96 FL
B ,40 CHM N R T 3% HHEE 300 WL (&
2 mmol - L™"FiER ) S, WHEIR 5144 10 min J5 B0
(4°C,4000r - min~",5 min), {55 %% H ke

for PRI o
3 AEFERSTN
TZREM BB 6 A ATE R B 2 B 5 R

50 wL, FRFUS R 50% FEA I SO wL AUE s
VT AR IR I R B TRAL B IR iR AT 4
Br AR 8028 FMSEAE S BT B o )28 I 3R A A
SR/ VT s e RN N BRIA R, TR i A 3L, 45 38 1
HAEALOTE I, MR T A SRR T - B C - PN ZE I

H b B PR BR B TE] 23590 4 1. 669 min Al 1. 668 min , 5 JT
WEEIE ARV M I - C — N, 78 I 2 A A% 4 B Bk i) 43
W4 1. 006 min A1 1. 005 min, {&7EIEIETE Y RAF, TG
FRIETHRME , & Jm Pk R4, WL 1,

i 1 i
-
T T T T T T T T T T T T 1} T
05 1.0 15 20 25 3.0 35 05 1.0 15 20 25 3.00 3.5
t/min t/min
1.669 1.668
B
U T 1 T T T T T T T T
05 10 15 20 25 30 35 05 10 15 20 25 3.0 35
1/ min 1/ min
(¢}
T T T T T T T T T T T 1 T 1
05 1.0 1.5 20 25 30 35 05 10 15 20 25 3.0 35
#/ min #/ min
1.005
D
1.006
A
1 1 1 T T 1 T T T T T T T
05 10 185 2.0 25 30 35 05 10 15 200 25 3.00 3.5
#/ min t/ min
5 ) e = ~:
1R T (1) B pabs (T1) it 38 g i 4]
Figure 1  Typical chromatogram of trifluridine( [ ) and internal

standard ( [ )

A, C:Blank plasma; B;Plasma with 60 ng + mL~" trifluridine and 1 000
ng - mL~! trifluridine - '*C ='>N,; D;Plasma with 1.5 ng - mL ™" tipi-
racil and 25 ng - mL ~'tipiracil - ¥ C - P N,.
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A, IR /N — 3k (w = 1/ ) $EAT [ 35, 45
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EZ EREREI E i A il R T ITE &
TFRF 3% (lower limit of quantification control, LLOQ,
20.0 ng » mL™") Ik ¥ BF i #5 (low quality control
LQC,60.0 ng + mL~") JLfa[F-34 Jfi#5 ( geometric mean
quality control, GMQC, 400 ng - mL™") | oy BF i 45
(middle quality control, MQC ,4 000 ng - mL™") Fl ¥k
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A BT BE BT Al 2% 6 N EAE A 3 d 3R
FLE] H RS 25 B AR D 2R LR 1,

BERAMN WA (2D 6 DAFEF K EL
IR A N ML 5 25 3 I3 (3 AN ] 4E Y sl
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4 fRBIERE
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Table 1 Precision and recovery of trifluridine / tipiracil in plasma (n=6)

Intra — assay

Inter — assay Extraction

Concentration

Analytes B Measure RSD Measure RSD recovery
(ng - ml. ")
(ng-mL™", x+s) (%) (ng-mL™', x+s) (%) (%, xxs)
Trifluridine 20 18.70 £0. 68 3. 64 19.38 +0. 87 4.48 -
60 60.70 £2. 94 4.84 61.44 £2.16 3.52 98.74 £0. 04
400 413.00 £9.79 2.37 408. 67 +£9. 39 2.30 -
4 000 4 056.00 £131.71 3.25 3 965.00 +105. 40 2. 66 97.14 £0. 02
6 400 6 435.00 £93.97 1. 46 6 389.45 +174.24 2.73 95.4 £0.03
Tipiracil 0.5 0.51 £0.01 1.74 0.51 £0.01 2.61 -
1.5 1.56 £0.01 0.95 1.58 £0. 03 1. 89 89.62 £0. 05
10 10.53 £0.07 0.71 10.56 +0.25 2.38 -
100 101.12 +1. 83 1. 81 101. 66 +2. 41 2.37 98.12 £0. 04
160 164. 83 +3.39 2.05 164.94 +4. 61 2.79 95.38 £0. 04

RSD; Relative standard deviation.
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ficient of variation, CVy, )% <30% , il ABE i #f174
PSR VEAN o s IR AR JE AR AT il 98U PR B N D
WERE ) 32 28 25 AR 8l ) 2% 2 B0 JLART 2 {E L (E e

A Trifluridine B Trifluridine

8000 ~ R 780004 - R
5 *T & -o-T
2 6000 £60007
5 . =]
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£ 2000 5 2000 I }\‘\“
S 3 t

0+ T T T i ¢ 0+ T T T T t ¥

0o 2 4 6 8 0 2 4 6
t/h t/h
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C Tipiracil

D Tipiraeil

Concentration/ng-mL"!

Concentration/ng'mL"

T T T T T o . T T T T T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12

t/h t/h
2 SRR IR A 52 s 7 B U T I S bR D g
J1 (60 mg) Z: L] (R) A2 i8] (T) J5 - 27 0 245 7 2 —
IR 2K (n =30, x £5)
Figure 2  Mean plasma concentration — time curve of trifluridine
/ tipiracil after oral administration of 60 mg of test preparation (T)
and reference preparation ( R) under fasting/fed conditions
(n=30, x +5s)
A, C: Fasting group, B, D: Fed group.
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Table 2 Main pharmacokinetic parameters of trifluridine after oral administration of trifluridine / tipiracil tablet in Chinese solid tumor

UC, .. FEI% 24. 36 % ,1,,, 4011 103. 95 % 5 %5 DT 15
1) .. FEIR 61.74 % ,AUC, . S¥HIKEIR 54.74 % 1.,
O 52.17 % AEGe it b 22 B A Gitog 2 3L ()

patients
Fasting Fed

Parameter

T(n=30, x+s) R(n=30, x +s) T(n=30, x+s) R(n=30, x +s)
Cou(ng-mL™") 6711.36 =1 641.92 6332.20 =1 606. 03 3 703.22 +875. 59 3754. 66 £915.72
AUCy_, (h +ng - mL™") 1. 42 x 10* +4 420. 98 1.44 x 10* +4 070. 13 1.08 x 10* +3 466. 63 1.08 x 10* +3 594. 37
AUCy_,, (h - ng-mL™") 1.44 x10* +4 613.02 1.46 x 10* +4 285.74 1.10 x 10* +3 776. 68 1.10 x 10* +4 106. 89
11, (h) 1.76 £0. 46 1.79 £0. 44 1.33 £0.43 1.38 £0.53
nz( -h™h) 0.42 +0. 10 0.40 +0. 08 0.56 0. 15 0.55 £0. 13
fw () 0.50(0.50,2.0) 0.75(0.50,2.50) 1.50(0.50,4.01) 1.50(0.50,4.00)
AUC_% Extrap(% ) 1.29 £1.25 1.44 £1.32 1.11 £1.68 1.31 £2.39
*+ Median ( minimum, maximum).
3 o ESLAR R AU T MR R R DC M E R DT E () R B 2R sl S

Table 3 Main pharmacokinetic parameters of tipiracil after oral administration of trifluridine / tipiracil tablet in Chinese solid tumor

patients
Fasting Fed
Parameter
T(n=30, x+s) R(n=30, x +s) T(n=30, x+s) R(n=30, x +s)
Cou(ng - mL™h) 140. 73 +44. 39 142.70 £42. 64 53.73 +£16.72 54.73 +14.42
AUCy_,(h + ng - mL~") 491.99 +149. 66 505.43 +135.58 219. 63 +£74.00 224. 66 +75.23
AUCy_, (h - ng-mL™") 499.49 +150. 62 513.42 +£137.70 226. 61 +£77.00 231.91 £78.74
tip (h) 1.85+0.46 1.91+0.54 2.23 £0. 63 2.15 +0. 60
a( -hh) 0.39 £0. 08 0.39 £0.09 0.33 £0. 08 0.34 £0. 08
Lo (D) a 1.50(0.75,3.50) 1.50(1.00,3.00) 2.49(1.00,5.00) 2.25(1.00,4.00)
AUC_% Extrap( % ) 1.58 1. 11 1.59 £0. 96 3.00 £1.39 3.00£1.70

*+ Median ( minimum, maximum).

R4 EIAR G

Table 4 Main pharmacokinetic parameters of tipiracil after oral administration of trifluridine / tipiracil tablet in Chinese solid tumor

ZS W I 11 et SR R IR W e i 2 B2 B A 24

patients under fasting and fed conditions

Parameter

Fasting

Fed

Trifluridine(n =30, x +5)

Tipiracil(n =30, x +s)

Trifluridine(n =30, x +s)

Tipiracil(n =30, x +s)

Cpox (ng - mL™")
AUCy_,(h - ng-mL™")
AUC,_,, (h -
Ly, (h)
Az(1-h™)
tmax(h)
AUC_% Extrap( % )

ng - mL~")

6521.78 +1 628.29

1.43 x10* +4 231.914

1.45 x 10* +4 434.50
1.77 +0. 45
0.41 0. 10
0.75 +0.38
1.36 £1.28

141.72 +£43.35
498.71 +142.34
506. 46 +143. 86
1.88 £0. 50
0.39 £0. 09
1.608 +0.53
1.59 £1.02

3 728.72 +892. 21
1.08 x 10* +3 515. 33"
1.10 x 10* =3 926. 78"

1.36 +0. 48"
0.56 +0. 14"
1.52 0. 77*
1.21 £2.05

54.23 +15. 56"
222. 13 +74. 34**
229.24 £77. 58"

2.19 £0.61%*
0.34 +0. 08"
2.45 +0.81%
3.00 +1.55%

. . #
Compare with fasting group,

#P <0.

01.

$BE Fi 60 mg
SRR, BEU
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