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Figure 16 UV scanning curve of 40 pg/ml nicotine showing maximum
absorbance at 260 nm.
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Figure 17 High performance liquid chromatogram of nicotine and
dexamethasone (internal standard) at 260 nm [1; nicotine
(A) 5.0 pg/ml (B) 40.0 ng/ml 2; dexamethasone (A)
and (B) 5.0 pg/mli].
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Figure 18 Calibration curve of nicotine-internal standard peak area ratio as
a function of nicotine concentration range of 5-50 pg/ml.
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2. Preformulation of Drug Reservoir for Nicotine TDS

A. Non-aqueous Base Preformulation
1. Study the Effect of Solvents/Vehicles on Stability of Nicotine

This part studied the effect of solvents/vehicles on the stability of
nicotine. Nicotine base was added to various vehicles such as polyethylene
glycol 400, propylene glycol, glycerin, mineral oil, silicone oil and
simethicone, at 5% w/w concentration. The accelerated reactions were kept
at 45°C for 4 weeks. The results in color change were compared and
summarized in Table 7 and Figure 19.

Table 7 Degree of intensity for color change of 5 % w/w nicotine in
various vehicles after keeping at 45°C for 4 weeks.

PEG 400 +5
propylene glycol +4 *
glycerin +4
mineral oil +1
silicone oil +2
simethicone 3

(+) showed a degree of intensity of color, (n = 3)



Figure 19 Physical stability of 5 % w/w nicotine in various vehicles after
keeping at 45°C for 4 weeks.
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PERMEATION-TIME PROFILES

NON AQUEOUS VEHICLES
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Figure 21 Average skin permeation-time profiles of nicotine-TDS patch
containing 5% w/w nicotine in various vehicles (n=3).
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PERMEATION-TIME PROFILES

NON AQUEOUS VEHICLES
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Figure 22 Average logarithm of drug remaining-time profiles of nicotine-TDS
patch containing 5 % w/w nicotine in various vehicles (n=3).
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Figure 23 Average skin permeation-square root of time profiles of nicotine-TDS

patch containing 5 % w/w nicotine in various vehicles (n=3).
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Figure 24 Apparent partition coefficient as a function of pH values.
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to the true partition coefficient and the intercept to the ion pair partition
coefficient (Figure 25).
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Figure 25 Determination of K and K of nicotine in octanol : phosphate
buffer system.

In order to confirm this result, the adherence to the pH partition theory
of n-octanol/buffer distribution of the drugs studied was verified, assuming
that the concentration of the dication (BH'") is insignificant, substitution of
equation 14 and 15 into equation 13 and taking log yields:

log K/K) = log(K, /K +HHOT) ............. (17)

Examination of Equation 17 shows that ifk_, >$[H3O"], Then:
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log (K/K) =Rl | RO SRR (18)
IfK, ,<<[H,O], then:
log (K/K) > PH~PE o sl (19)

By using Equation 17, it is possible to draw the curve describing the
theoretical profile of variation of log (K /K ) as a function of pH. In Figure
26 the variations of log (K/K ) found with nicotine, compared with the
theoretical profiles,are presented versus pH (Oakley and Swarbrick, 1987,
Thassu and Vyas, 1993; Irwin and Li Wan Po; 1979).

Figure 26 Variation of log (K/K ) as a function of pH values,
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Figure 27 Color change of nicotine aqueous solutions at pH values of
2,4,6.5, 8.5 and 10.5 after keeping at 45°C for 4 weeks.
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Time (hours)

Figure 30 Skin permeation-time profiles of nicotine-TDS patch containing
5% w/w nicotine in aqueous vehicle at pH values of 6.5, 8.5 and
10.5 (n=3).
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Figure 31 Physical stability of 5 % w/w nicotine in aqueous solution with
antioxidant/chelating agent (according to Table 5) after
keeping at 45°C for 4 weeks.
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Figure 32 Average release-time profiles of Formula #1compared to
Nicotinell®*-TTS (n=3).
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Figure 33 Average skin permeation-time profiles of Formula #1 compared

to Nicotinell®*-TTS (n=3).
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Figure 36 Average release-time profiles of Formula #3 compared to

Nicotinell®-TTS (n=3).
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Figure 37 Average skin permeation-time profiles of Formula #3 compared

to Nicotinell®-TTS (n=3).
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PERMEATION-TIME PROFILES
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COMPARED TO NICOTINELL-TTS
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Figure 52 Average skin permeation-square root of time profiles of
Formula #15 compared to Nicotinell®*-TTS (n=3).
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