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ABSTRACT - Nicotine transdermal therapeutic systems (TTS,) have been regarded as an effective mean to aid smoking
cessation. However, most of nicotine TTS, in the market have some problems such as unpleasant side effects and skin irri-
tation due to the excess amount of the drug permeated and the properties of the additives employed. In order to solve these
problems, new nicotine TTS; were formulated using biocompatible additives. The optimized formula of the drug layer con-
sisted of nicotine, propylene glycol and poloxamer 188 at the ratio of 1.2: 17.0: 2.0. The drug layer had the sickness of
1,250 um, the pH of 8.12. The skin permeation rate of nicotine from optimized nicotine patch (NP) was 21.5 pg/em¥h.
Transdermal administration of nicotine patch has been cartied out for the determination of pharmacokinetic parameters in
rats. Steady-state plasma concentration of nicotine following transdermal application of NP (area of patch = 15 cm?) on the
dorsal skin of rats was 143.2 ng/m/ and AUC for 24 hrs was 3,022 ng - h/m/. In case of EXODUS® and Nicotinell TTS®,
the steady-state plasma concentration of nicotine and AUC for 24 hrs were 428.9 ng/m/, 9,121 ng - hr/m/ and 155.3 ng/m/,
3,152 ng - h/m, respectively. NP showed the experimental plasma nicotine concentration profile was very similar to the sim-
ulated one and had an appropriate skin permeation rate and a steady-state concentration of nicotine, which can show ther-
apeutic blood levels of the drug for 24 hrs without severe side effects.

Key words — In vivo prediction, Nicotine patch, Biopharmaceutical evaluation
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Figure 1-Sectional view of transdermal system.
Key: A, gel formulation, B, aluminum foil, C, PIB (polyisobutylene)
adhesive.

Table I-Optimum Formula of Drug Layer for NP (unit : g/100 g)

. Formula
Ingredients -

NP NP-1
Nicotine 12 1.2
Propylene Glycol 17.0 17.0
Rosin - 0.2
Poloxamer 188 2.0 2.0
Polyvinylalcohol (#1500) 5.0 5.0
Gelatin 11.0 11.0
Sodium Bisulfite 0.1 0.1
Ethanol 10.0 10.0
Buffer* g.s. to 100

pH 7.4 phosphate buffer (0.01 M).
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Table II-Permeation Parameters of Nicotine through Rat
Skins from Nicotine Transdermal Patches

Permeation Parameters®

Products T D ) Relative
(h  (x10°,em¥h) (ug/em¥h)y P
Nicotinell TTS® 22+04° 1.32£0.16 198+30  1.00
Exodus® 2104 1314003 1149+21.7 580
NP 21408 1224035 215+12  1.09
NP-1 20407 1214008 17553  0.88

*Ty : lag time, D : diffusion coefficient, J; : steady-state permeation rate.
®Compared to Nicotinell TTS.
“Mean+S.D.
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Figure 2-Representative chromatograms of blank rat plasma (A)
and rat plasma spiked with nicotine and the internal standard (B).
Key: 1, Nicotine, 2, Internal Standard (diazepam).

Table III-Evaluaion of the Intra-day Accuracy and Precision of
Nicotine Assay in rat Plasma

(g;:;i) Reco(vne gr/erfll?onc. | % Deviation| % CV
31.846° 6.15
30 31.565° 522 1.34
31.015°¢ 3.38
47.005 5.99
50 47.704 4.59 1.21
48.146 3.71
90.783 9.22
100 96.661 934 3.39
96.148 3.85
303.42 1.14
300 301.95 0.65 1.11
297.06 0.98
512.50 2.50
500 513.54 271 221
493.62 1.28
1,040.7 4.07
1,000 1,037.8 3.78 0.98
1,056.8 5.68
Mean 4.03 1.71

®Assay 1: ratio=0.00148 x conc.—0.00774
bAssay 2: ratio=0.00145 x conc.—0.01336 -
°Assay 3: ratio=0.00152 x conc.—0.02365
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Figure 3-Simulated (line) and experimental (symbols) plasma nic-
otine concentration following transdermal application of EXODUS®
(area of patch =7 cm?) on the dorsal skin of rats. Each point rep-
resents the meantS.D. of four determinations.
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Figure 4-Simulated (line) and experimental (symbols) plasma nic-
otine concentration following transdermal application of Nicotinell
TTS®(area of patch =20 cm?) on the dorsal skin of rats. Each point
represents the meantS.D. of four determinations.
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Figure 5-Simulated (line) and experimental (symbols) plasma nic-
otine concentration following transdermal application of NP (area of
patch = 15 cm?) on thé dorsal skin of rats. Each point represents the
meantS.D. of four determinations.
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Table IV-Evaluaion of the Inter-day Accuracy and Precision of
Nicotine Assay in rat Plasma

(gg/ﬁi) Reco(vnegr/elﬁl)Cmc. | % Deviation | % CV
31.452° 4.84

30 31.651° 5.50 1.90
32.586° 8.62
47.183 5.63

50 46.610 6.78 1.60
45.705 8.59
94.890 5.11

100 94363 5.64 2.34
90.875 9.13
297.63 0.79

300 303.47 1.16 125
296.47 1.18
49947 0.11

500 500.80 0.16 1.87
516.48 3.30
1,056.8 5.68

1,000 1,043.2 432 0.81
1,058.8 5.88

Mean 4.58 1.63

“Day 1: ratio=0.00160x conc.+0.00106
®Day 2: ratio=0.00159 x conc.—0.02255
‘Day 3: ratio=0.00161 x conc.—0.03015

Table V-Pharmacokinetic Parameters of Nicotine after
Transdermal Administration of Nicotine Patch in Rats®

Products
Parameters ® T ®

NP EXODUS™ Nicotinell TTS
Dose (mg) 7.74 19.30 9.50
Css® (ng/ml) 1432+13.2 4289+18.1 1553+£254
K¢ (ug/h) 3225 804.3 396
AUC™ (ng - yml) 3,022+628 91214960 3,152 + 784
“MeanzS.D (n=4).
bsteady-state concentration of nicotine.
Calulated infusion rate.
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