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Pharmacokinetic study of granisetron hydrochloride transdermal
patch by multiple administrations in beagle dogs

CHEN Shan-shan, SUN Yin-yin, WEI Yang, WANG Ke-shen
(Institue of Materia Medica, Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

[ Abstract] Objective To establish an HPLC-MS/MS method for determination of the plasma concentration of
granisetron hydrochloride administered by transdermal patch in Beagle dogs and evaluate its pharmacokinetics. Methods
Six beagle dogs were given topically applied transdermal patches (72 h) for 6 times with an interval of 24 h. HPLC-MS/MS
was applied to determine the concentration of granisetron hydrochloride in blood samples, thereafter the pharmacokinetic
parameters were calculated. Results The trough concentration of Cmin was 0. 0459 ng/mLand 0. 2593 ng/mL after the
first-dosage and sixth-dosage of granisetron transdermal patches, respectively. The peak concentration of Cmax was 0. 4637
ng/mLand 0. 4637 ng/mL, respectively. The AUC,_4 was 18.92 h+ng/mL and 40.21 h-ng/mL, respectively. The
Tmax was 48. 3 hours and 45.3 hours, respectively, and the MRT, o, was 48.9 hours and 45. 84 hours, respectively.
Conclusions  The concentration of granisetron has accumulation effect after repeated administration of granisetron
hydrochloride transdermal patches, and it reaches a steady state on the sixteenth day by multiple administrations.

[ Key words] Granisetron hydrochloride patch; Beagle dog; HPLC-MS/MS; Pharmacokinetics.
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Tab.1 Plasma granisetron concentration in the 6 beagle dogs at different time points after the first time patch administration

KAL) (h)

¥ 9R5 Animal number

Sampling time 1 2 3 4 5 6 vEs

0 nd nd nd nd nd nd nd

2 nd 0. 0359 nd 0.0136 nd nd 0.0083 + 0.0146
6 nd 0.0211 nd 0. 0597 0.0770 nd 0.0263 + 0.0340
10 0. 0209 0.0339 0.0185 0. 0375 0. 1180 0. 0066 0.0392 + 0.0402
14 0. 0443 0. 0609 0. 1560 0. 1090 0.0164 0. 0296 0.0694 + 0.0532
24 0. 0884 0. 1240 0. 9220 0. 5650 0.1110 0. 2680 0.3464 + 0.3337
30 0. 0850 0. 0459 0. 6400 0. 7250 0. 1150 0.3670 0.3297 + 0.2968
36 0. 1980 0. 1570 0. 6440 0.4010 0.0781 0. 4360 0.3190 + 0.2121
48 0. 1440 0. 1120 0.4610 0. 4490 0. 1450 0. 4950 0.3010 + 0.1843
54 0. 1260 0. 1150 0. 3360 0.5910 0. 1090 0. 3640 0.2735 + 0.1933
60 0.1310 0. 1690 0. 1400 0.4110 0. 1080 0.3930 0.2253 + 0.1384
72 0. 1620 0.1030 0. 2690 0.3330 0. 1670 0. 3490 0.2305 + 0.1010
76 0.1010 0. 2280 0. 2790 0.4210 0.2140 0. 2590 0.2503 + 0.1041
80 0. 0545 0. 0924 0. 1170 0.2010 0. 0615 0. 0894 0.1026 + 0.0532
84 0. 0455 0. 0467 0. 0486 0. 1210 0. 1150 0. 0589 0.0726 + 0.0355
96 0. 0252 0. 0296 0.0324 0. 0635 0. 0864 0.0382 0.0459 + 0.0240
16 0.1710 0. 3300 0.0818 0. 3690 0. 1490 0. 0484 0.1915 + 0.1307
20 0. 1450 0. 2600 0. 0895 0. 2640 0.2420 0.0216 0.1704 + 0.1012
124 0.2750 0. 3990 0. 0932 0.5410 0. 1910 0. 0563 0.2593 + 0. 1858

K26 ZRH 6 UG R 2% Ik 18] SR 47 W) B 3K 7 B (ng/mL)

Tab.2 Plasma granisetron concentration at different time point in the 6 dogs after the 6th time of patch administration

RAERSE] (h)

Y45 Animal number

Sampling time 1 2 3 4 5 6 X
0 nd nd nd nd nd nd nd
10 0. 2420 1. 1300 0. 0957 0. 6530 0. 2390 0. 3790 0.4565 + 0.3799
14 0. 3230 2.2800 0. 1440 1. 4200 0.7110 0. 2220 0.8500 + 0.8438
24 0. 5540 1. 1800 0. 2960 2.2600 0.5070 0. 6650 0.9103 + 0.7241
30 0.7140 0. 7900 0. 2320 1. 5300 0. 3960 0.5110 0.6955 + 0.4570
36 0. 3890 0.6410 0. 1320 0.9010 0. 4670 0. 5420 0.5120 + 0.2571
48 0. 4650 0. 4330 0. 1990 0.9270 0.5510 0. 4770 0.5087 + 0.2372
54 0. 2460 0.2750 0. 1790 0. 3860 0. 2850 0.4370 0.3013 = 0.0944
60 0.3110 0. 2250 0. 1070 0. 3870 0. 3900 0.5770 0.3328 + 0. 1606
72 0. 5400 0. 6940 0.2130 0. 5320 0. 4800 0. 9260 0. 6525 + 0.2657
76 0. 2080 0. 1420 0. 2450 0. 3860 0. 5490 0. 6930 0.4980 = 0.3244
80 0. 1980 0.2140 0. 1880 0. 2250 0. 4800 0. 2500 0.2592 + 0.1103
84 0. 1360 0. 0633 0. 1300 0. 1370 0. 1600 0. 1930 0. 1366 + 0.0428
96 0. 1660 0. 0503 0. 0464 0. 1100 0. 1490 0. 1330 0.1091 = 0.0506
120 0.0817 0.0383 0. 0828 0. 1040 0. 1510 0. 1160 0.0956 + 0.0379
144 0.0153 0. 0054 0.0104 0. 0669 0.0618 0. 0597 0.0366 + 0.0290
168 0. 0080 nd 0. 0072 0. 0323 0.0342 0.0167 0.0164 = 0.0141

TE :nd fRTHIIR 90%

Note. nd: below the detection limit 90% .
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Fig.1 The average plasma concentration of granisetron in the 6 Beagle dog at each time point after repeated patch administration
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Tab.3 The pharmacokinetic parameters of 6 beagle dogs used for many times.

fiR 2 Rk oAUE LA %#*7 Nnumber _
Administration Detection indexes 1 2 3 4 5 6 xS
1k C(
Lot time win (ng/mL) 0. 0252 0. 0296 0.0324 0. 0635 0. 0864 0. 0382 0.0459 = 0.0240
Cipax (ng/mL) 0. 1980 0. 2280 0. 9220 0. 7250 0.2140 0. 4950 0.4637 + 0.3059
Tmax(h) 36 76 24 30 76 48 48.3 +22.9
AUC, _ 46 (h-ng/mL) 9.12 9.31 29.98 31.46 10. 06 23.59 18.92 + 10.66
MRTO~96(h) 50.7 51.0 41.0 47.4 53.7 49.9 48.9 + 4.4
%6k Co (ng/mL) 0. 2750 0. 3990 0.0932 0. 5410 0. 1910 0. 0563 0.2593 + 0. 1858
6th time G (ng/mL) 0. 8700 2. 2800 1.0100 2.2600 0.7110 0. 9260 1.3428 + 0.7248
-1y G, (ng/mL) 0. 3276 0. 5766 0. 1970 0.7137 0.3213 0. 3769 0.4189 = 0.1901
T () 72 14 76 24 14 72 45.3 = 30.9
AUC, _ g6 (h* ng/mL) 31.45 55.35 18.91 68.52 30. 85 36. 18 40.21 + 18.25
AUC, _ 65 (heng/mL) 40. 29 58. 66 21.79 80. 13 45. 46 48.21 49.09 = 19.45
AUC,_,, (h-ng/mL) 40. 46 58.78 21.99 81. 46 46. 57 48. 62 49.65 + 19.77
N(1/h) 0. 0449 0. 0450 0. 0354 0. 0244 0. 0309 0. 0404 0.0368 + 0.0082
T/, (h) 15.42 15.4 19. 59 28.45 22.4 17.17 19.74 + 5.04
MRT, _ 45 (h) 51.23 32.18 42.53 40. 56 54.22 54.32 45.84 + 8.91
MRT, _ 65 (h) 53.782 34,271 60. 207 42.422 57.764 59. 12 51.26 = 10.56
MRT,_., (h) 54.38 34.539 61.462 45.134 61.149 60. 257 52.82 = 10.91
FI 1.82 3.26 4.65 2.41 1.62 2.31 2.68 = 1.12
R 0.32 0.18 0.09 0.24 0.27 0. 06 0.19 = 0.10
x4 HBREZUWIRNZIL YRR
BRI XS EU PR 3 it
Tab.4 Analysis of the relevant parameters of the drug before
ﬁ}a;;d after repeated admlmstmtlol;fi 1; a single dose e WA b [ 25 3 A S /?HF: 0 s 0% ) ) 3
Parameter Results ﬁ?ﬁ [ = %\%Dg U%*mxu%f\ Jijﬁuwu}:ﬂj:. Jfll
Coin $=9.5 P =0.0625 >0.05 R BE P SN PEAIE ST, DUTTAS H — 26 S 2 R 1) 5010 19 245
Conax $=10.5 P=0.0313<0.05" fRBNJ12 580 AR A R R R, £
AUC) _ g6 S=9.5 P =0.0625 >0.05
- S=-1.5 P =0.2188>0.05 %AE\ETJ‘E/‘J AUC tkﬁﬁ?ﬂ%ﬂ"] AUC Eﬁffﬂﬁo %:‘F‘J:
MRT, _ 4, S=-6.5 P=0.7813>0.05 R RAT B T 2 R B R 0 2 R = 4h 2 2

TP >0.05 A2 HTC W F GRS, P <0. 05 41122 547 SN2 SR
REX P <0, 01 411 2 HIAT . 545 X DB N -
Note. P >0.05: no significant difference between the groups; P <0.05 .[H:A s Z,‘(TJ X‘T%ﬁﬁﬁ*ﬁ h—[ Ej f/‘?\g{j’\é{ﬁ\%}a‘ B/‘J 'fhlgj'

significant difference between the groups; P < 0.01; very significant jﬂ:ﬁj—, TE}F% , ﬂ%gﬁ%% EU% , mlﬁﬁ EF‘ 1;% j;l-‘z ﬁ-j }/—,j,:mg

difference between the groups
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