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Bioequivalence of Nicotine Patches
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Abstract — The bicequivalence of two nicotine patches was evaluated in 16 normal male volunteers (age 21~
27 yrs) following single transdermal application. Test product was “Nicostop patch” made by Sam Yang Co.
and reference product was “Nicotinell TTS patch’ made by Korean Searle Ciba-Geigy Co. After nicotine
patches were applied onto the inside of the forearm, blood was taken at predetermined time intervals and the
nicotine concentration in plasma was determined with a sensitive GC method using NPD detector. AUC and
Cawx Were calculated and statistically analyzed for the bioequivalence of the two products. The results showed
that the differences in AUC and C,.. between two products were 5.47% and 2.70%, respectively. The powers
(1-p) for AUC and C,,, were >90% and 88.76%, respectively. Detectable differences(A) and confidence
intervals were all less than 20%. All of these parameters met the criteria of KFDA for bioequivalence,
indicating that "Nicostop patch” is bioequivalent to “Nicotinell TTS patch” .
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Fig. 1. Skin permeation profiles of nicotine through hairless
mouse skin from Nicostop patch (@) and Nicotinell TTS patch
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Fig. 2. Representative chromatograms of extract of blank human
plasma (A) and plasma obtained from a volunteer (B). Key:
NC; nicotine, IS; internal standard.

(B)

& A 1650A AT
b 3 QAR ALele] Qofal sl HEFE
%HgﬁF@AEﬂ#H%}ﬂ“ﬂHWZ%4Mﬂ
g Fofsle] de olF YIF FTFEAT oz
_‘f..

£
4
)
ot
(e

max Bh Tablc 101] el g 2}
 304)717bR| o) 7 58 At
=58 *}E}ﬂ% Aol 2

20 -
158
E )
B
=
c
[~}
= 10+
5
(=]
g 1
[¥]
5 —
0 ] | | | | |
0 5 10 15 20 25 30
Time,hrs

Fig. 3. Plasma concentration of nicotine after the transdermal
application of Nicostop patch (@) and Nicotinell TTS patch
(O) in 16 male volunteers (mean+S.E.).

Table 1. C,., and AUC for each volunteer obtained after the
transdermal application of Nicostop® and Nicotinell TTS® patch

Nicotinell TTS Nicostop

Volunteer Age  Weight Cox AUC Crax AUC
(Year) (Kg) (ng/ml) (ng-hr/ (ng/ml) (ng-hr/

ml) ml)

A-l 24 80  31.65 340.06 28.60 359.36
A2 26 66  14.74 19505 17.89 286.28
A3 21 75 2470 383.81 14.68 237.52
A4 22 62 1450 288.73 22.09 297.38
A-S 27 67 3277 479.87 27.60 480.17
A6 2 70 579 9727 840 136.33
A7 26 58 2152 28199 2150 35131
A8 23 58 2185 32751 19.19 29181
B-1 24 78 1031 184.85 12.97 235.68
B2 26 63  10.14 17542 1854 291.67
B3 24 62 21.03 46589 27.83 450.19
B-4 22 61 3395 608.06 4037 501.25
B-5 26 68 2376 318.77 23.05 337.56
B-6 24 67  15.06 242.08 1509 265.95
B-7 24 82 1352 16495 21.37 28431
B-8 27 60 2892 447.09 2378 462.36
Mean 241 678 2026 312.59 2143 329.32
(SD) (19 (7.8) (8.69) (13821) (7.53) (100.75)

g& o],
7|50 fE EAEE T

Zr A7)0l glelr ZF H¥AFe] AUC 3 Co FOFH

|5 stebvietel] $AREA Sl @2 Z3E Table 1o

4@4%4

A AUCH dig A#E 29 {oleE=018] T3 ¢
AT AN Fol7h FRA R tAgtar) Ate} wA
Alge] AR o] FolzEE FHald & it =7 A=
okel] B} F ko] AUC o7} 5.47% 2. o) Foka}l A3 ek
o] v 2= PR =Ho)rt hxe] 20%01 W o TE
Ao vt WEIA FEA AE 715 AA =24
£ 5.

Table II. Statistical results of bioequivalence evaluation of ni-
cotine patches

Parameters
AUC Conax
Difference 5.47% 2.70%
F valuc’ 2.35 <0.01
Noncentrality (y)’ 3.32 3.02
Power (1-B) >90% 88.76%
Detectable difference (A)* 15.76% 17.30%

Confidence interval (8) -5.14=8=16.08 -896=8=<14.35

*a=0.1, Fo; (1, 14)=3.10, "0=0.1, v=14, ‘a=0.1, A=0.2, ‘0=0.1,
1-B=0.8, ‘a=0.1.
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