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DISCUSSION
1. Preformulation of Drug Reservoir for Nicotine-TDS

A. Non-aqueous Base Preformulation

1. Effect of Solvents/Vehicles on the Stability of Nicotine

\

In general, no 2 essary to assist in transdermal
administration of mcose 'ca&i ase is very highly lipid soluble

and is quickly and completely-absort stemic circulation. However,
c 40 1Cicase or decreasg the rate of permeation, then

nicotine base can be carficd i S 'fﬁbIe solvent such as propylene glycol,
' il ylene glyeol 400, simethicone and silicone oil.

: oT s ﬁlhty of mcotme in various vehicles

revealed that nicoti
vehicles.

¥ mlngraj

2. Effect nf Silvenmlcles on the Release and
Skin Permeatlon __vy

N’— tine base was adc vgi):s vehicles at 5% w/w
concentration and the release and skin permeatiori time interval was 12 hours.
The release Figures 20-23. The
fluxs of nico ad mmﬂyﬁﬁ ed in the following

order; siliconélbil > sunetlncone > mineral 011 > glycerin glyethylene glycol

i?c‘lﬁﬁ“ﬁéﬂ ST et ey e

as a function
of time lot, it was found that nicotine in silicone oil exhibited superior release
and skin permeation rate than the others. Since the nicotine concentration
was the same in all vehicles, the difference in flux presumably reflect differences
in the membrane, skin/vehicles partition coefficient.

'Ex 'bl‘ed more stable than other

In conclusion, nicotine in mineral oil, silicone oil and
simethicone showed the release and skin permeation-time profiles higher
than propylene glycol, polyethylene glycol 400 and glycerin. From the stability
data, nicotine in mineral oil also exhibited very stable than other vehicles
thus mineral oil was the most suitable vehicles for nicotine TDS.
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B. Aqueous Base Preformulation

1. Study the Effect of pH Values on Preformulation of
Nicotine-TDS

1.1 Effect of pH Values on Partition Coefficient

The prese ought to investigate the partitioning
character of nicotine. As lipophili ‘\)v itioning experiments, n-octanol
was chosen because it havgpolar an lar properties can simulate skin
lipids. Nicotine is alse-a-small mole §W:162.23) and therefore not
hindered by bulk eff en associated with the poor permeability
of large molecules F@aﬂym ine is a diacidic base with

pK, values reported jn nces as 6.16.and 10.96 (Aungst, 1988),
3.04 and 7.84 (Sifton, I 2 (Cordell, 1981). Therefore, when
the vehicle pH is b€ L. ayi ‘experiments, nicotine is mostly
ionized. The measured apparent p ion oeffecients as a function of pH as
prof ' uﬁ‘er partition coefficient versus
i ‘the pH value or increasing
ionization with decreasi g,pE The apparent partition coefficient describes
the partitioning characterxstu‘,ﬁf a molecule w1thout separating the effects
of drug assoc1at1(&n or dissomatl()ni
coefficient Wthb ORSiders-ORiv-t
between the two pl{é,s '

Accordmg to the £quation 16, for nicotine the K, , (1x10*?) value was

used. By pl m %ﬁl}ﬁej (f fglgure 25), a straight
line is ob good of determination (r’= 99992), slope

equal to 8 134 (corresponds to the tru B?%a;munn coefficient)and the intercept is

118789 Wﬂ* qé’%)e’])aa orider to confirm
this res y using Equation 17, 1t possible to draw the curve describing

the theoretlcal profile by plotting log (k/k ) as a function of pH for nicotine
with a pK_ , of 8.2 would yield a slope of zero at pH values above pK_,
according to equation 18, below pK_ , equation 19 holds with a slope of plus
unity and an intercept of -pK_, At pH values close to pK, , equation 17
applies with no simplifying assumptions (Figure 26). The experimental
profile of nicotine is nearly the theoretical curve.
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1.2 Effect of pH Values on the Stability of Nicotine

Nicotine was degraded rapidly when expose to air or
oxygen by oxidative mechanism. Oxidative decomposition leading to
color development. Nicotine solutions, when stressed with high temperature
develop a yellow to brown color. The factors accelerated the decomposed
reaction are solvent, pH, ionic strength, light, oxygen and temperature,
etc. This part was studied the e pH values on the stability of nicotine
in aqueous solutions. Nicotine é&uf also measured by using aqueous
vehicles at pH range beay_been 2-1 her factors held constant and
accelerated by kept mtemperamﬂﬁ °C) for 4 weeks. Data are

-and Figures 27-28. These studies demonstrated
that the rate of reactionfiaqueous solutions were dependent on the solution
pH, at pH above 6.5 aiCoiine A talplc in aqueous solution more than pH
below 6.5. These stiidies¥vafoabie tores possible catalysts in formulation

T eﬂeo:g oﬁ‘dtug—product stability.
et
.

,pH Va]:l,igs on the Release and Skm Permeatlon

¢, with pK, values reported in separate
references. Therefore, when—iﬁevehm!d’ﬁﬂ‘is bqlow he pK_ nicotine is mostly
ionized. The pro cfficient versus pH values
reflected the mcresafn@ ionization with decreasin ; . Skin penetration fluxs
using aqueous buﬁeg vehicles also showed a snn@ar profile (Figure 30).

er membrane and
adhesive. Nnﬁﬁ r‘;ﬁﬁ ﬁﬂiﬁw agfrlnuxs were 0.0924 +

0.0018 mg/cm?hr, 0.1121 % 0.0042 mg/cm?he.and 0.1091 0.0039 mg/em?hr,

o 5 Y10 Yok i b Bt ke it ad
pH 8.5 ons cteristics had
been observed. All of the laminate plus skin showed that the skin permeation
fluxs increased with the pH, the flux at pH 6.5, 8.5 and 10.5 were 0.0511 +
0.0017 mg/cm?hr, 0.0823 + 0.0034 mg/cm?*hr and 0.084 + 0.0068
mg/cm?%hr, respectively. These suggests that the fluxs of nicotine free base in
aqueous solution significantly increased drug permeation when pH of the
solution increased. This may be due to the difference in ionized and unionized
form of nicotine in various pH values. When the vehicle pH higher than pK_
nicotine became unionized, thus it was penetrated rapidly. There was no



102

difference in the absence and presence of skin. Although the membrane and
adhesive laminate can control the delivery of nicotine through
skin, however, vehicles of more extreme pH would probably be too irritating to
be acceptable for clinical application. Therefore, from this study the suitable
pH was approximately 8 - 8.5.

2. Study the Effect of Antioxidant on the Stability of Nicotine

Oxidation re&ﬁ;“J )e inhibited by agent that are

(a) chelang agen al 10n 1nitiators of free-radical
oxidation reaction. Ox@gﬁac@ns are'offen initiated by metal ions such
as Fe’*, Cu?, Co*, Ni%dvin®*-Thes metal fon.act as initiators because in their
oxidative states they apable o actmg as free radicals. Chelating agents
act in an auxiliary antioXidadi by bi :dmg metal 1ons; thus removing them
from solution. EDFA 2 acl ar tbe most two useful agents.

are more readily oxidized than c ey are to protect Example of
pharmaceutical oxidized gompetinds arésulfites and ascorbic acid, etc.

(d) cham terasnator; that'is, agents capable of reacting with
radicals 1n solutions to pmduce a nmcws The new radical may be
intrinsically stable_pr may dlmenze to form m5t molecule. The major
water-soluble antioxidanit thaf can a il térimmn ator are the thiol species
cysteine, thloglycerm_, thioglycolic a d th osprbltol Essentially all the
lipid soluble antioxidants act as cham terminators are hydroquinone, octyl

and dodecyl @Dates ﬁatocopherol mﬁ*@l‘a%a-naphthylmm

often classified as
antioxidants (€onnors, Armdon and Stella, 1986).

t stability of
ol W AT ST A e
the solution, reaction are complex and not yet understood. The chelating
agent, sodium EDTA, probably the most use for complexing with trace metal
ions that serve as catalysts for the oxidation reaction. The most commonly
used aqueous antioxidants are the sodium salts of metabisulfite, bisulfite and
sulfite. The choice of salt depends upon the pH of the system, the metabisulfite
being used at low pH, the bisulfite at intermediate pH and the sulfite at higher
pH. Thus, the suitable antioxidant for nicotine was sodium sulfite (Lachman,
1968 and Schroeter, 1961). The results indicated that 0.01-0.05 % w/w
sodium EDTA showed the less effective for reduce color development of
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nicotine in aqueous solution, sodium sulfite at concentration of 0.5% w/w
more effective than 0.05 and 0.10 % w/w, and the combination of sodium
EDTA and sodium sulfite showed more effective than using only sodium
EDTA or sodium sulfite alone. Its was found that, the combination
of 0.03% w/w sodium EDTA and 0.1% w/w sodium sulfite almost completely
stopped color formation which are equivalent effective to 0.05% w/w
sodium EDTA and 0.5 % w/w sodium sulfite for inhibit color development.

From these results, Oﬂ}!k d that to enhance the effectiveness
of the antioxidant, approach, it 1s so eful to use more than one anti-
oxidant. It has been foumaa combmgmﬂﬂﬂwo antioxidants often works
. s:&s ofien refeired to as synergism.

til;;e-TDS Formulations

f,"‘i"

e

2.1 P _raqtg}st‘ldq Evaluation of Formulas
‘;‘f L{I . ' A\
Antioxi Vs 2 , ift every formulations, for oil vehicles

: aqueous vehicles used 0.5% w/w
sodlum sulfite and 0.0 /o*w/w sodi DTA . Accelerated reaction was
conducted by keeping at 45 ,C’f‘for . The results of the stability of

nicotine fonnulathg (Table 21) revéaIr m in aerosil gel was shown

the least stable as e :‘= ormulatio: 15 No significant difference
in drug stability ch?ctenstlcs were ob: ] r-a] 14 formulations. Thus,
nicotine in aerosit gel did not use to study‘m vitro release and skin

permeation. Selection the best formulation for nicotine-TDS, must evaluate

b v e s i i mpied Nl TS,
3 W"m‘\ﬁ’ﬁ SN Y

In order to gain more insight of the release mechanisms of
nicotine from the nicotine-TDS and their roles on transdermal delivery of
nicotine, the drug release kinetics study was also investigated. The in-vitro
release profiles of nicotine (2.5 mg/cm?) across EVA membrane (~50 pm
thickness) and hypoallergic acrylate adhesive into pH 7.4 isotonic phosphate
buffer solution, throughout the course of 24 hours release study. The results
are concluded in Appendices xvi-xxx and Tables 20-23. From in-vitro skin
permeation experiment which used pig’s skin as barrier, the skin permeation
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profiles data of Nicotinell®-TTS and fourteen designed'preparations are
illustrated in Appendices xvi-xxx and Tables 24-26. All data were presented
as average cumulative permeation of nicotine through a unit surface area of
skin.

2.2.1 Nicotinell®-TTS

owed schematic view of Nicotinell®-
TTS. It contains natural, pus ‘ free base as its ingredient. The
drug release-time proﬁle rom Nlbo ; 'S indicated that the release of
nicotine seemed to follov .u-... igughi'$model, Q versus square root of time
relationship was also.ebtaingd.in this investigation. The release amount was
clearly depicted fromNiCotinel -"STS wnh“w.@ +0.0009 mg/cm?.

péi 100 -tnné‘proﬁle of nicotine from

Figure 53‘

Nicotinell®-TTS sust rmeé atio ; 'botmg over 24 hours. The skin
permeation profile segmed fo-be Higue el. The permeation amount
and skin permeatio | 8449+ 0. g/cm? and 0.4478 + 0.0028
mg/cm*h'2, respective 28

2.2.2 N.co*tﬁ‘é,M aceat oil

u nula # 1 wz w\/jvmcotme in mineral oil.
The release proﬁles 0 Formula #1 compared to Nicotinell®-TTS is shown
in Figure 32 m ﬁm ilar to Nicotinell®-
TTS follow m tﬁm 2.3153 +£0.1953
mg/cm? whicltis greater than Nicotinell®-TTS.

RN FALNALANE 2.8k e

compared to Nicotinell®-TTS shown in Figures 33-35. The skin permeation
kinetic seemed to be Higuchi’s model. The permeation amount and permeation
rate were 1.8991 + 0.0238 mg/cm? and 0.438 = 0.006 mg/cm?/h"?,
respectively. It is interesting to note that Formula #1 has the skin
permeation-time profile nearly Nicotinell®-TTS. Statistical analysis, by
ANOVA, of the skin permeation rate of nicotine indicated that the
differences between Formula #1 and Nicotinell®-TTS is statistically insignificant.
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Pre-cut

Figuxm 53 c natic view of Nicmnell@-TTS.

‘a /
B.(F : e\
ARBENUNINYINT

ﬁ c%)lﬁ!gi ﬁ %acsgaifoﬁne Z(ﬁcﬁ u}B maﬁ g}l} adsorbed on
non w ' n %m acryli m %) that was
able to blot the nicotine solution but did not catch nicotine. The release-time
profiles of nicotine from Formula #3 compared to Nicotinell®-TTS is given
in Figure 36, indicated that the release of drug tended to be First order
kinetic and the amount of drug release was 2.0195 + 0.1036 mg/cm?, which
is greater than Nicotinell®-TTS.

The skin permeation-time profile of Formula #3 compared to
Nicotinell®-TTS is shown in Figures 37-39. The skin permeation pattern
of drug from this formula seemed to be Higuchi’s model according to the
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maximum correlation coefficient in Table 28. The amount and the rate of
drug permeation was 1.8243 + 0.0186 mg/cm? and 0.441+0.0113 mg/cm?/h'?,
respectively. Statistical analysis, by ANOVA, of the skin permeation rate of
nicotine indicated that the differences between Formula #3 and Nicotinell®-
TTS 1s statistically insignificant.

2.2.3 Nicotine-Carbomer 934

The rele & i ta and release-time profiles of
nicotine from four penneauons -g DS using carbomer 934 gel at
concentration 0.3, 0.5, IMJ 5% W/ Hhustrated in Appendices xiv-xxii,
Table 21, and Figu -, All p eparaﬂen.s__gxactly, can sustained the

release of nicotine ov 1e maximinm release amount was observed
from Formula #4 and 672+0.0219 and 1.9769 + 0.0521 mg/cm?
respectively, whi mum was 1.2248 + 0.0426 mg/cm2 from

Formula #7. They co

g wd t,,_u

; Créasme co ceqltratlon of polymer effected

indicated that the release o?dgg seemed fo follow the First order kinetic in
the concentration of carbomer 934 0! 3.05and 1% w/w and Higuchi’s model
kinetic in the concéntratlon of 1.5% w/w 7'

eq'f;on-tune data and profiles
of nicotine from fo reparations of mcotme-TDB using carbomer 934 gel
matrix as ﬁ 5" -xxii, Table 25, and
Figures 41-4 ﬁi"ﬁ mdﬁ?gﬁ,o and 1.5 % w/w of
carbomer 935»I these presented the amount of drug p ﬁmeatmns to be

K?‘iﬁ’l mmmmm i

on pattern of
drug from this polymer seemed to be the Higuchi’s model in the concentration of
0.3,0.5, 1.0 and 1.5% w/w according to the maximum correlation coefficient in
Table 28.

As these results, they were indicated that the concentration
of polymer obviously affected the amount of drug release and skin permeation.
The skin permeation time profiles of Formula # 4-7 compared to Nicotinell®-
TTS revealed that the release profiles of Formula #4 and 5 were similar to
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Nicotinell®-TTS. Statistical analysis, by ANOVA, of the skin permeation rate
indicated that the different between Formula #4 and Nicotinell®-TTS is
statistically insignificant but the different between Formula #5 and Nicotinell®-
TTS 1s statistically significant.

2.2.4 Nicotine-Pluronic F -127

The influence of concentration of polymer on the drug
release of the preparatidgw ontaining Pluronic F-127 was

exhibited. Higher concentration o _ er produced lower amount of
drugreleased. The formulations cogmnn&‘and 10 % w/w pluronic F-127

could present the amouni-of d g reiesse_Ll 0186 + 0.0272 mg/cm?,
1.0512 +0.0398 mg/£ mg/cm2 respectively. The
cumulative release 0 ree preparatlons (Fonnula
‘the’ rg_&ae atem of drug from this polymer
odel klne& . \
o> d\

of polymer. Increasing" i‘h‘i‘c"d' ration of polymer affected
decreasing the drugreleased. %W of Formula# 8,9, 10 compared
to Nicotinell®*-TTSFigure 44) reveal ﬂmtaﬂafﬁ)p Formulas were shown

lower release pattegn than the Nicof Ju. suggests that Pluronic
. F-127 could not us?jor nicotine carri

AT ﬁ‘ﬁﬁfﬁﬁﬁ*wm N9

The rel%ase-tlme data of mcotme from preparations
of nic e illustrated in
Apmmﬁ:ﬁnmmmﬂ the release of
nicotine over 24 hours. The formulations composed of 5, 10, 15 and 20 % w/w
EVA copolymer presented the amount drug release of 1.8139 + 0.0123 mg/cm?,
1.3323 +0.0137 mg/cm?, 1.1500 + 0.020 mg/cm? and 0.8976 + 0.0169 mg/cm?,
respectively. Maximum correlation coefficient in Table 27 and the release
pattern of drug from this polymer may be the Higuchi’s model. These results
were indicated that the concentration of polymer obviously affected the amount

of drug release, increasing the polymer concentration significantly decreasing
the amount of drug release. A typical release profile depicting the effect of

time, it could be i
tend to be the Higu

LS
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increasing polymer on drug release compared to Nicotinell®-TTS as shown
in Figure 45. This suggests that nicotine-5% w/w EVAco (Formula #11)
shown the release profile similar to Nicotinell®-TTS.

Due to the reason of nicotine-5% w/w EVAco film
was very thin (~70 pm) and difficult to prepare, nicotine-10% w/w EVAco
film (~140 pm) was easy to prepare and the film thickness was suitable to use
as drug reservoir for TDS. Nicotin: i 10% w/w EVAco presented the amount
drug release less than Nlcouﬂch ; thus Formula #15 used 10% w/w
EVAco and added 10% w/w miner er to increase nicotine release
rate. The release-tim anq‘,pro Formula #15 compared to
Nicotinell®-TTS is showirm A Edlxm_’,[able 23 and Figure 49. The

was 210 0.0109 mg/cm*day and the release of
drug seemed to followtheFirst order kinetic

L

the nicotine-EVA copg! y WE vesngated The results are given in
Appendices xxvi- able 26 which indicated that the skin permeation of
drug depended on the of F \?A : ,p&]ymer Increasing the amount
of polymer affected decr g ion. The drug permeation from

preparations composed of 5,._Hl, 1 -'l: 20 % wiw of this polymer were
1.9363 + 0.0159 mg/cm?/day. 1. 22;2?@9488 mg/cm?day, 1.1435+0.0118
mg/cmZ/day and 1 CI 82 + O 0459 mgcm2 M@ly Maximum correlation
528 anc : pmpared to Nicotinell®-
TTS shown in Flgur 46-48, indicated that the pe érmeation of drug from this
polymer seemed to follow Higuchi’s model and Formula #11 (5% w/w
EVAco) sho ﬁ‘gﬁe % tistical analysis, by
ANOVA, o ﬁ;m ﬁgiﬂ}i ed that the different
between Foriula #11 and Nlcéotmell®-TTS 1S statlstlcaql_)' insignificant.

% W AN ol dILELAR Erormin 5

is showh in Appendix xxx, Table 26 and Figures 50-52 indicated that the skin
permeation amount was 1.8443 + 0.0123 mg/cm?day and the maximum
correlation coefficient seemed to follow to First order kinetic. The profile
was similar Nicotinell®-TTS, by ANOVA, indicated that the different
between Formula #15 and Nicotinell®-TTS is statistically insignificant.

From this in-vitro permeation studies, it could be
concluded that formulations which could give permeation of nicotine similar
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to Nicotinell®-TTS are as follows : Formula #1, Formula #3, Formula #4,
Formula #5, Formula #11 and Formula #15. The skin permeation rates were
calculated from the slope of drug permeation profile of Q, versus t? (Table 31).
Table 32 showed the one-way analysis of variance (ANOVA) of the
permeation rate.

According to the ANOVA Table, VR = 26.4732 was
more than critical value of F (0.95, 6, 24) = 2.64, revealed that the differences
between each formulation (qn{ ‘ mean square) more different than
within formulation (within group )- It can concluded that the
mean of seven formulations were singﬁdiﬂ'erence.

nulfiple range test for testing the difference

in value of a pair of pen f , e 1S hoﬁm Table 33 indicated that the

differences betweens -T'I'S and Fonmula#1, 3,4, 11 and 15 showed
statistically insignificadt but the diffe tb%tween Nicotinell®-TTS
and Formula #5 wiés sfati§tically signifiez N; rank order of drug skin
permeation rates fromJI'D§ tained as follow : Formula #15 > Formula #11

#4 > Formula #1 > Formula #5.

0.4478 + 0.0028
80 + 0.0061
4410+ 0.0113
0.4385 + 0.0125
3794, +0,0131
4 0066

0.4591 0.4553 + 0.0053

0.4492
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Table 30 Analysis of variance of drug skin permeation rates of nicotine
transdermal patches.

ANOVA TABLE
MEAN SQUARE
Source df SS (MS=SS/df) VR.
Among Group k-1=6 N‘% 2.08x10° 26.4732
Within Group N-k=21-7 0. 7.857x10°°
r— ,
Total
Critical value (F)
SS =8
MS =
df
VR
Table 31 Comparison of means ki seat 'eatlon rates of nicotine transdermal

patches usmg DWS‘ NEW
,.l

0.0721

001735

Fl1
F2
F3
F4

0.0173 0 01725

ﬁﬁﬂﬁ?

Formula #3

0.01550 NS
0 0760 0.01725 ‘ S

T8N W}U o

0.0141 0.01627 NS

0.0073 0.01550 NS
Formula #5 F5
Formula #1 F6
Formula #4 F7

i 0.01673
0.0098 0.01673
_0.0093 0.01627
ft%s Shiss
0619 0.01673
0.003 0.01617
0.0025 %" | 0.0155
E]dﬂza 01617
0. 0155
0.0589 0.0155

NS
NS
NS

NS
NS

NS

= Nicotinell®-TTS

Formula #10

= Formula #15
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2.3 Comparison between Non-aqueous Base, Aqueous Base
and Matrix Systems

Three formulation systems; non-aqueous base, aqueous base
and matrix systems; were formulated for nicotine-TDS reservoir. In non-
aqueous base formulations used mineral oil as solvent/vehicle. Formula #1
was 5 % w/w nicotine in mineral oil, Formula #3 was 20 % w/w nicotine
adsorbed on non woven. Both Formulas had skin permeation rate similar to

base formulations used earb r 34-as gelling agent, only Formula #4

(5 % wiw nicotine - 0.3%w/w carbomer-934) had skin permeation rate
similar to Nicotinell® it 0.3 Ywlw carbomer was likely liquid solution
more than gel, thus theuiging cfi { may be occurred if membrane tear. In
matrix reservoir s Foruml: w/w EVAco) and Formula #15
(10 % w/w EVAcg il ) were skin permeation rate
paralleled to Nicotin nula #11 was very thin and
difficult to prepare or drug reservoir. Form these three
formulation systems this study for drug reservoir
were Formula #3 (20 § dsorbed on a non woven patch)

and Formula #15 (5 % w ' ine=10% w/w EVAco-10 % w/w mineral

oil), re'Spectlvebf.:1 - = -~ i

ﬂ‘LlEJ’J‘VlEJ‘V]‘ﬁWEJ’]ﬂ'ﬁ
’QW’]MH?WNWWWB’]@H
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CONCLUSION

Nicotine is a pyridine alkaloid and extracts from tobacco. Nicotine
replacement therapy offer an effective approach to act in smoking cessation
and good candidate for development of its transdermal therapeutic system.
In-vitro experiments were performed to characterize nicotine skin penetration
and some factors affecting skin penetration. The results of this preliminary
can be summarized as follows: | ; ; XA

(1) In non-aqueo dects of six non-aqueous solvents/
vehicles, they are propylene gt sthylene glycol 400, glycerin, mineral
oil, silicone oil and simethicone stability.could be ranks in the following
orders : mineral oil > sili€oné o1l > iis(lgﬁﬁcbm{.glyceﬁn~ propylene glycol
> polyethylene glycol##0¢ i rank m{eéof drug release and skin
permeation was obfaned as'follows:: silicone oil > simethicone > mineral
oil > glycerin > polyethylen ofy : 'pmwlene glycol revealed that
mineral oil seemed F véhicles I’Q;r’hicotine.

' o A =
(2) In aqueous preformulatic 5{ pH values on octanol/buffer
n concli

cenclude that increasing lipophilicity of nicotine
al ué‘,at.“:in‘cre@omzaﬁon with decreasing the pH
EEL TP N

partition coefficient, It
by increasing the pH v
values.

(A Vv
(3) Nicotingwas very stable i aqueou ition when the pH value
of the solution was-alkaline.

(4) In-vitro reléase and skin Eig}:::mcaﬁon of nicotine in aqueous solutions

at pH 10.5, %%5}% vs): pH ¥0.557pH8.5 > pH 6.5
i P S ST o s

solutiofi.

(6) Development of nicotine-TDS was formulated in 3 systems; (1)
nicotine-mineral oil (2) nicotine-gelling agents (ie. carbomer 934 and pluronic
F-127) and(3) nicotine-EVA copolymer; these indicated that increasing
polymer concentration decreasing nicotine release and skin permeation.

(7) The skin permeation kinetics of all formulas appeared to be
Higuchi’s model excepted for nicotine-10% w/w EVAco-10% w/w Mineral
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oil was first order kinetic release.

(8) Statistical analysis; by ANOVA, of the in-vitro skin permeation
rate of nicotine indicated that the differences among Nicotinell®*-TTS, nicotine -
mineral oil, nicotine - 0.3% w/w carbomer 934, nicotine - 5% w/w EVA
copolymer, and nicotine - 10% w/w EVAco - 10% w/w mineral oil were
statistically insignificant.

Consequently, It was ¢ohc
vehicles for nicotine, carbomer
copolymer was the ul-matri
deliver nicotine in a
from the five Form

he useful gelling agent, EVA
* nicotine-TDS that could be
manner for over 24 hours.
hat have permeation rates
similar to Nicotine Cluded tf at Formula #3 (20% w/w
nicotine adsorb 2 non ' woven patch) and Formula #15 (5 % w/w nicotine
-10 % w/w EVAco % wiw mineral oil) were the best formulation for
nicotine-TDS becausg sasy to\prepare and good apparent more than
other formulas.

AUEINENINYINg
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