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INTRODUCTION
 Transdermal drug delivery (TDD) Is becoming an
mercasimgly convenienl and effective way 1o admyinister
mmDhmmyadmugcsmumbudmg
delivery rounes. They provide constanl blood level in
the plasma for drug with a narrow therapeutic windaw,
_ thus minimizing-the risk of 1oxic side effects or lack of
- eificacy. Also they svoid first pass metabolism in the
gastrointestinal tract and liver end allow drugs with
pour oral binavailability andior shornt hivkogical hall
Frves 1o be administered at most. once a day, which can
result in improved patient compliance o
. The problem of gastrointestinal environment. such
s chemical ion of drug and gastric irriLation.
are avnided. Removing the transdermal drug reservor,
frony stretwym corpium can easily terminate drug input
immediately ref. : -
Sulbutamol sulphate is a Bem-2 agonist commonly
used a5 = bronchodilator for the reatment al the chronie
whaructive pulmonary disease, Sathutamnl. sulphots
swifers frum first pass mewabolism.
‘urfine a5 an- active -sulphate metabolite 0 Several
methods were atwmpted  to formulate sulbutomo)
sulphate controlled release preparatinns 4 L hos, the
desigring of wansdernjal system s realised o exclude
hepatic smetabolisim and o control the delivery of the.
drug o thie bload croulation. " y
Salbstamol  sulphate s signlficantly  atsorbed

E Bough the skin on wpical application e Therefore,

‘ ‘::' fresent '“.ud)' was an attempt o design sn“.unm_nnl
mal tranedermally using hydiophitic polymer as #
. Ay ’ﬂl‘mlﬂs‘ transdermal [“"i n“d,‘" .ﬁuld“ r v

and us a fesolt.
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of polymer which were 'added 1o medicated palymer
solution containing 4% w/v of 11PRC.
3-Preparation of transdermal films using 'Tween 80 as
" enhancer: Different concentrations of Tween-80 viz.
1.5, 2.5. and $%wrw of polyme  were added (o the

medicated polymer” solution cortaining 4% wiv ol

HPMC and 10%w#v of polyethylene glycol.
ll- In vitro Evaluation of the prepared transdermal

films:

]-Drug content: ,
Films of specified area of 2.835 cm” were cut and
" placed in 100 ml volumetric flask containing phosphale
buffer pH 3.8. and stirred by magnetic stirrer for 2
hours. A blank was carried out using drug free films
treated sim‘larly. The solution was filtered and then
analyzed spectrophotometrically at amax 276 nm 1344
2-1n vitre drug release from transdermal films:

In vitro release and skin permeation of salbutamol
sulphate from the transdermal lilms werce carried oul
using USP basket type dissolution apparatus as a
diffusion cell in which the circular film of specified
area of 2.835 cm® was attached to the outer closed part

* containing 200ml phosphate buller pH 5.8 and 4

of the bashet and covered with barriers,
membrane or [resh rabbit skin which is fijeq 1

Fresh rabbit skin was escised [rom (he chiest 'L:'hll_\'
rubbit and soaked in buller solution for one Imur" e
The diffusion cell was immersed in  (he rc‘('.(:p!,n

”"ﬂhunc

- OWg
1o rotate at a speed ol 50 rpm. The temperatyre \“';d
Il J s

maintained at (37C" £0.5). Aliquols ol (5ml) y,
withdrawn [rom the receplor at regular prédclc"mi:;
intervals (0.25, 0.5.1.2.3.4.5, and 6, hours) and "“P'ﬂcid
with Iresh medium Irom compensated cell, The dry
content was analyzed spectrophotometerically, “fp.
cumulative percentage ol salbutamole sulphate released
was calculated and plotted against time for each fijm
(13151 A || experiments were run in duplicate.

3-Kinetic study:

The mechanism ol salbutamol sulphate release [rum
matrices was determined by litting the release profiles
10 various modelled. viz.. zera order. and lirst order any
Higuchi square root models. The coelficient of
variation percentage was determined to sekect the model
that yielded the best it e

Table 1: In viro release of salbutamol sulphate from matrices containing dillerent concentrations ol

hyvdraxyvpropy!methyl eellulose and 10%w/w polvethylene glycol.

HPMNIC* Percent of salbutamol sulphate released after the following time intervals (hrs)
Conc. _ '

1/4 1/2 I 2 3 | 3 C b
2% 2.54 12,84 28.50 37.78 56.96 64.67 73.00 84 64
3 00 5.40 26.85 33.62 48..91 5743 04.07 6Y.70
4% 0o 27.77 32.73 42.03 48.92 55.43 61.07 66.68
6% 2.88 2,78 13.58 25.96 34.70 40.05 43.04 3961 |

*Hydroxypropy Imethy( cellulose

Table 2: /n vira celease of salbutamol sulphate from hydroxypropylmethyl cellulose matrices containing diflerent

concentrations of polycthylene glycol-400.

Conc. of PEG” ‘ Percent of salbutamol sulphate rc!cnsc{l alter the l'ollowing time intervals (hrs) | |
(Yow/w) 0.25 0.5 o 2 3 4 .5 6

Plain 10.76 12,43 19.15 25.27 33.54 37.56 43.20 48.23

: e ——

5% 9,61 14.45 2019 | 2186 | 3286 | 4003 | 49.63 | 55¥

10% 00 2177 32,73 42,03 | 48.92 | 5743 62.07 06.68 | -
15% 12.87 33,97 40,57 53.27 60.99 70,90 “77.660 83'32 S
h ' ! ___.-.-'—#""""'--/.l
"20% S o0 5.10 20.28 I8 0545 |

A £ 8,33 54.36 69.90 §2.87-
: ‘ ) 6 , B / |

"~ "*Polyethylenc glycol-400 -




Table 3: In vitro release of salbutamol sulphate from hydroxypropylmethy

4 . 5

Time in hrs

Fig 2 h-ViroReteased of safbulamal su'phate (rom HPMC Malrices cantaning Dflarent

Concentrations ol Propylenc ohvcol

Plain ~—=— 5%whw —— 10%why —a— 16%wiw —— 20%wiv

concentrations of propylene glycol.

[ cellulose maprices containing different

Percent of salbutamol sulphate released aft

er the following time intervals (hrs)

Y T
. G})“:erine _

Conc. of PG*
(Yow/w) -
0.25 0.5 | 2 3 4 5 G
Plain 10.76 12.43 19.15 25.27 33.51 37..56 43..20 4825
5% 00 1.20 5.28 24,66 31.00 39.67 15.87 52.45
10% 00 10.89 21.67 30.32 41.55 50.78 58.82 64.88
15% 00 5.72 22.65 33.08 4]1.88 53.75 58.55 68.U7
“20% 00 00 13.80 30.51 53.91 62.09 70.6 8111
*Propylene glycol
90
80 |
g 70
5 A0 ':
& 50 |
o <0 |
S 30 !
* 20 |
10 ’
0 |
1 3 4 5 [
' Time inhrs
Fg 3: In-Viro Release of salbulamol sulphate fromHPMC Matrices Contaming Diff erent
' Cencentratons of Propy kne glycol
Plain —e— 5% W\ —t— 10%wiw —.—15%wl\; —— 20%wiw
Table 4: /1 vitro release t;f salb j
. : utamol sulph OXYDIOpY | oo .
téoncemraliuns of glycerin. - . phate from hydroxypropylmethyl cellulose matrices containing dilferem
onc, of GL* P s , ' _
(Yaw/w) ercent of snlhufnmul sulphate released after the following time intervals (hrs) -
= (.25 0.5 | 2 3 4 5 6
ain
= 10.76 12.43 1905 [ 2527 [ 3351 | 3736 | 4320 | asas
- i, . v [y PP
Nowe 00 5.92 18.90 20.55 24.34 32.07 T -
10% 00 00 6.05 o3 |
A% 00 s 1 19.63 ) 2888 | 3691 | 44.0d 58,210,
T 2 EXIN 12.80 | 2310 | 3098 | 4285 | sa80 | 6260
‘ 18.80 2?.59 3}.32 1 40.20 32.70 66,60
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Fig 6 h-Viro Permeation of Sabulamol Sulphate From HPMC Malrices

Time in hrs

Centainin g Diff erent Concentrations of PEG
—o— 10%PEG —m— 15%PEG

20%PEG

phate release [rom HPMC matrices containing dillerent concentra

tions of

HPMCand 10% PEG.
’ ' *C.V.%
: g:::c Zero order First order Dilfusion Release order K th)' tinlh) 5
controlled
2% 14.04 2,57 - 5.96 First 0.293 2.37
3% 19.85 1.485 9.77 First 0.20:4 3.39
4% 4,11 0.440 4,58 First 0.139 4.93
% 17.21 0.962 7.65 First 0.118 5.88 |

*C.V, %= Coefficient of variation percent
- Table 8: Kinetics data of salbutamol sul

phate release from HPMC matrices containing diffcrent concentrations of

plasticizers.
“Y(w/w) of | *C.V.%
Plasticizers polymer Zero First Diffusion Release order i (i .
order order controlled h (1) 4 :(h')
Plain 6.89 0359 4.0 First 0,094 7.45
5% 15.98 0.717 11,37 First 0,133 520
Propylene glycol 10% 14.45 0.818 5.48 First 0173 3.99
15% 16.59 1.14 6.81 First 0187 3.69
| 20% 15.79 1.66 10,324 First 0 2,42
5% 6.69 0.937 12,30 First 0.119 - 5.78
Folygm-mnc ' 0% 4,11 () 440 4 58 Iirst 0,139 493
glycol-400 ‘ :
15% 14.22 1.99 8.27 First 0.263 2.64
L 20% 9.51 9.52 5.82 DifTusion 19.52 22
5% 18.31 1.02 13.72 First 0918 754
Glycerin 10% 8.56 115 16.22 | First 0.143 484 -
AL | 15% - 627 | 105 .8 ' First 0,165 FRCE
g T 20% 16.67 - | 20 1555 * First 0L s,
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Table 9: Kinetics data of salbutamol sulphate permeated (i

e
ISSN 1) ||Il-5"x‘;

.

v

om IPMC matrices containing dillerent concentration, of
- AN

rolyethvlene glycol 400through rabbit skin.

T ——
. ic.\'|ﬂﬁ‘
PEG Conc.
DilTusion Relense ekl ]
Zero order First order K(h) Gin(h)
controlled
10% -20.27 1.063 9.84 First 0.0974 7.1 z‘
15% 11.54 0.842 6.18 FFirst 0123 S.ﬁJﬁ
20% 7.91 1.600 592 First 0.222 3.12

RESULTS & DISCUSSIONS

Selection of HPMC as a matrix forming trunsdermal
film was done based on the primary studies ol several
polvmers and the proper casting solvent for both drug
and polymer. as smoothness o film and ease of
removal from the glass substrate. -

Formulation of transdermal (ilms using hydroxy
propyl methyl cellulose (HPMC). as a matix and the
incorporation of diiferent polyol plasticizers were done.
Also. drug content. film thicknes:. release profiles and
kinetic study were evaluated. '

- Drug content uniformity test demonstrated that
amouni ol salbutamol sulphate in cach film ol a circular
area of 2.83 cm” was found to be uniform and contained
9 mg =0.24 of salbutamol sulphate./n vitro release
profiles of salbutamol sulphate from HPMC matrices
are shown in tables 1-5 and figures 1-5. The effect ol
polymer concentrations on  drug release and Jilm
thickness was studied. Table 1 and Fig.1 show that, the

“higher  the polymer concentration the higher the
retardation of drug release and the thicker the films .
Thus. . 84.64, 69, 70, 66.68 and 49.61 percent of
salbutamol  sulphate were released (rom  films
containing 2, 3. 4. and 6 %ew/v of HPMC, respectively.
These results were in agreement with those observed
by Otliman " and Abmed """

The optimal film thickness and prolonged drug
release were obscryed from the formula containing
%wiv ol HPMC.  Therefore. transdermal  films
composed of 4% wiv of HPMC plasticized with
W%w/w of PEG-400, were considered the most
suitable films due to their toughness, resiliency and
ease of removal from the glass substrate. Incorporation
of different concentrations of plasticizers: namely,
polyethylene glycol-400 (PEG-400), Propylenc glycol
{PG) and glycerine (GL), were carried out*lo the
selected films 1o . investigafe their ellects on drug
~ release and elasticity of the {iims, Results were deplcted
~in“tables 2-4 and praphically illustrated in fig. 2-4.
- Thereby. the dissolution profile of salbutamol sulphate

- {rom THP‘MC matrices  plasticized with_ dilferent
~ euncentrations of“polyethylene glycol-400 (PEG-400)

“Tween 80 arc opaque. britile

pamely 5. 10, 15 and 20 % w/w of polymer. showey
that. the higher the  concentration of PLG 400 ihe
higher the retardation ol drug release and  the clasticity
ol the films. On the other hand. optimal controlled dryg
release and enough MNexibility were noted from a
HPMC matrices containing 3 and 10% PEG as well as
55.84 and 66.68 percent released afler 6 houns
respectively. Also. as the concentration of PG increascd
the percentuge ol drug release and Hexibility were
increased. |lowever. the higher retardation ol drg
relcase was observed Irom those lilms plusticized with
5 and 10% PG where 52.45 and 64.88 percent al drug.
respectively were released aler 6 hours. While 6807
and 81.11 percent of drug released from matrices
containing 15 and 20% PG. respectively. The presence
of 5. 10. 15 and 20 % GL exhibited higher retardation
ol drug release bul insullicient Nexibiliy compared W ’
the previous plasticized [ilms. It was cleared that to
plasticizers, PEG 400 and PG. showed more acceptable
conuolled relcase and flexibility compared to those
plasticized with Glycerine, Also the increase ol drug
release compared lo the unplasticized films can be
explained by leaching of plasticizers from plasticized
[ilms with water resulting in formation of pores. which
allow ease of passage of drug molecules. "This
suggestion was in agreement with what was given by
several  authors  ""MAddition of  different
concentrations of Tween 80. as enhancers, 1.5. 25, and
5% (wiw of polymer). was studied. It could be found
from table 5 and fig 5 thal. the higher the concentration
ol Tween 80 the higher the drug release. Thus. HIPMC
ilm containing 5% Tween 80 exhibited higher drug
release, where thase containing low concentration® U|"
and 2.5%) have no enhancing cffect.Regarding ”:_
sclection of the best films (matris) to be Esed’r‘é
further evaluation, HPMC lilms plwa'lici)cd_ with | ;lh
and PG are. more flexible, transparent qﬂd 5?1{';5 el
compured to HPMC films plasticized with Gla ol
HPMC films prepared \witft 'dil'fercn(ti °°"°ﬁmf;:mcusl "
and can b . .
e Lin permeatioh
¢, The- skin lf:m e

removed Irom the-glass substrat :
liLf(i ac

of salbutamol . sulphate from the sc’lcc_l'Edn,'
films plasticized with 10, 15 and 207
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6 and fig 6. 1t was found that, the
amount of drug permeated was increased as the
concentration of PEG increased. Hence, HPMC [ilms
containing 10 and 15% PEG showed more controlled
drug release “compared to that observed from [ilm
plasticized with 20% PEG, where 44.76, 56.55 and
74 .43 percent were permeated, respectively. Therelore,
the permealion of drug through the skin of rabbit was
lower compared 10 that permeated through artilicial
membrane. This variation was due (o the large pore size
of the artificial membrane compared to that of the skin
20) Results indicated that transport of drug across the
ckin suggests the prediction of the permeation of SS
through human skin that can be used for treatment of

chronic asthmatic putiems.

“illustrated in table

Mechanism of drug releaseThe release 1ate of
salbutamol sulphate from HPMC films or matrices was
determined by fitting the release profiles in various
kinetic models 'viz., zero order, first order and ditTusion
controlled mechanism. The least coefficient of variation
percent (% CV) was determined to select the model,
which yields the best fit. The release rate constants of
salbutamol sulphate from HPMC films exhibited first

order model process. It was clearly noticed that, the

release rate constants were increased with increasing
plasticizer concentrations. On the other hand, longer
half-life of drug release was observed for HPMC films
~ containing lower concentrations of plasticizers. Results
" were depicted in tables 7-9
CONCLUSION
From the previously mentioned data, It can be
- concluded that. the in vitro evaluation of salbutamol
sulphate  from HPMC film depends mainly on
polymeric concentrations. plasticizers and enhancer
content. The sclected formula was found (o be that
composed of HPMC 4% wlv, Also, smooth, flexible
and transparent films plasticized with PEG where PG
was observed???? compared o hard and rough lilms
plasticized with the glycerine or opaque and brittle
lilms containing Tween 80 as enhancer.The  best
transdermal films plasticized with 10, 15 and 20%

evaluation using rabbil skin as a membrane. An aptinial
controlled drug release within 6 hours was attained,
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