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The incerporation of a plasticizer is necessary 10 obtain
a proper topical film without defects such as hardness,
brittleness and splitting. Plasticizers are also added to
polymeric films t0 increase the flexibility or distensibili-
;y of polymeric material.
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Cl —O—O-—CH:—-CH(OH)——CH:OH
chlorphenesin
MATERIALS AND METHODS
Materials:
Chlorphenesin (BDH chemicals Ltd., Poole,

acetate GTA, Dimethylphthalate

DMPh and Dicthylphthalate DEPh (Merck. Suhuchardt,
Munchen, Germany), Eudragit RS100, RSPM, S100
(Rohm  Pharma, GMBH Darmstadt, Germany ),
Polyethylene glycol PEG 400, Glycerol, Propylene
glycol PG (El-Nasr Company, Egypt). Cathetometer,
(W. George and Becker, Birmingham, l.ondon), [Coad
dcformau'on machine (W. Tester Amsler, Germany),
Thx.ckncss micrometer (Cord type) Tesa Master, Tesa
Switzerland), Dissolution test apparatus (Pharm'ucsl'
Germany). o
Methods:
of :;r::: Z'“'m“" ”‘i Eudragit films: A specified weight
it polymer and chlorphenesin were grados
gractually
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Determi .
nation of the mechanical properties of films:

Dri
- ed fllm sample of 50+7 um thickness was cui 10
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Tw sing a sharp razor blade.

lheo 3‘:;:: of cardboard (1 x 2.5 cm) were attached (o
C"anO:;cry]ateand . lower 'ends of the film using
4*.00 ;B resin adhesive. The film (exposed area

X 2.5 cm) was clamped between the two jaws of
the machine. The load automatically applied to the film
was  gradually increased and the corresponding
magnitude of elongation was recorded by means of
cathetometer microscope until the break point of the
film was reached. The effect of different types and
concentrations of the plasticizers on the physico
mechanical properties of Eudragit polymeric films was
studied. The concentration of each plasticizer used was
10 and 20% w/w of polymer. Three types of Eudragit
polymers were used, Eudragit RS 100, RSPM and S100.
All the Eudragit films contained the same concentration
of chlorphenesin (20 mg/film).

Calculation of the mechanical parameters: Both film
breaking load and percent of elongation were
determined. The stress strain curves were drawn from
the obtained data and the tensile strength of the film
was calculated from the breaking load and the
cross-sectional area of the film as represented by the
following equation:

Breaking load (kg)

Tensile strength = - . -
: cross-sectional area of film (em=)

The percent of elongation was calculated according to

the following eguation: L
Percent of elongation = _Al_.sl-
where: ik

Lo = original film length

Film jength af1ev elongation
Ls=F
The modulus of ¢l

slope of the linear pans
¢ach film-

asticity was calculated frop, the

of the stress- SUaIm curye »

‘qure absorption capaci
. ion of mols Y of
Determinati®
films:
ASTM. test
American socicty

A ‘ % 25 Cm) " ‘
F,|mgd(-,. 'Jcalol' contining silica gel for 4% hrs beg,,,
ina ess!

nditioned films were then suspended by
use. The €0 wire in 4 humidity chamber (Satury,q
‘ }p<~;1assium sulfate RH 97% a 25
le). The films were welghed ever,
days. The percentage of Mmorstyre
n calculated by the followgy,

o DS 70 - SYT {A{qu,wy, b
’ 1 N . », ‘j
for testng materials) was applieg
were conditioned by placing e,

means of fin
aqueous solution 0
in 100 ml glass bott
24 hrs for fourteen
asborption  Was the

equation : wt. of exposed filme Wi of dry

wi. of &y film

& of moisture absorption =

films: The films was adhered ontg 5
glass microscopic slide (2.5 x 7.5 ¢cm) u‘<ir1;;\‘.lls.,.—;C
adhesive. 75 ml of citrate buffer pH 5.03 a1 23 = 5°¢
was used as dissolution medium. Th':‘shdc with the film
was placed & the bottom of the dissclution medium
vessel and the surref was allowed to rotate at 25 rpm
(the optimum speed 10 avord film rupture). Samples
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RESULTS
The modulus of ici
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for non plasticized films \\-lc?’rcmlfl 1 gl
is indicative of the brittlenes ound to be high, which
films. Fig. (1) shows that the ;;;lf“"d pdness of those
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.;lrut'ts of .Ihc‘ two  parameters, and the reducing
efficiency in Eduragit RS100 and RSPM could be
arr:.mgc.d as follows: GTA > glycerol > PG > PEG 400
while in the case of Eudragit S100 the order was;
glycerol > GTA > PG > PEG400. ’

O.n‘ the other hand, the addition of water insoluble
plasncnzc‘rs c.g. Dimethylphthalate and diethylphthalate
resulted in a very small changes, although DMPh was
more efficient than DEPh.

The values of modulus of clasticity and tensile
strenth of different polymers were observed to be in the
following order: Eudragit S100 > RSPM > RS100.

Fig. (1) also shows that the addition of different

in increasing the percent of
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gain, the water soluble

clongation to varying exients. A
plasticizers showed a higher efficiency than water

insoluble ones in affecting such parameter. Regarding
the percent of elongation, the three polymers could be
arranged as follows: Eudragit R $100 > RSPM > 5100.
From the data listed in table (1), it is obvious that
the capacity of medicated eudragit RS100 films to

absorb moisture Wwas slightly greater than that of
he other hand, the amount

Eudragit RSPM films. Ont
of moisture absorbed by Eudragit S100 films was
negligable within the time of the experiment. From the

obtained results, the effect of differcnt plasticizers on
increasing the moisture absorption capacity of Eudragit
films was concentration dependent and could be
arranged in the following order:

Glycerol > GTA > PEG400 > PG > DMPh > DEPh.

Fig (2) shows the effect of different plasticizers on
the release profile of chlorphenesin from different
polymeric films. The effect of plasticizers could be
arranged as follows:

Glycerol > GTA > PEG400 > PG > DMPh > DEPh.

Fig (2) shows the effect of different plasticizers on
the release profile of chlorphenesin from different
polymeric films. The effect of plasticizers could be

arranged as {llows!

Glycerol » GTA > PEG400 > PG >
It could be noticed form fig. (3), where qu. re
constant was  plotted  against the fraction
the effect  of plasticizers

yearity in the

over, the 1if '
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plasticizer,  that
[ease of chlorphen

concentration dependent. More

same figure proves that the re

follows Higuchi pattern.
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From the presented results,
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probability of electrostatic
oxygen of ester group in
positively charged nitrogen (N+
ammonium group in the polymer molecule. Also, the
electrophilicity of ester oxygen rendered the hydrogens
attached to C1, C2 and C3 of GTA molecule more
nucleophilic, therefore an additional probabiltiy of
hydrogen  bonding  between those  nucleophilic
hydrogens and the carbonyl oxygen of ester group of
the polymer. This would lead 1o weakening of the
polymer intermolecular atiractions and increasing the
flexibility of the films.

Glycerol came after GTA in affecting the
mechanical parameters due to the probability of
hydrogen bonding between the three hydroxyl gom)’ i
glycerol molecule and the carbonyl oxygen ofp uO
polymer which is weaker than the interaction of GT o
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For water insoluble plasticizers pMPh and DEPh, it
was found that DMPh was more efficient than DEPh in
anical properties of the films ie.
odulus of elasticity and tensile

strength and increasing the percent of elongation. This
could be explained by considering the electrostatic
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was slightly greater than that of Eudragit RSPM. This
could be explained by considering that the presence of
talc in Fudragit RSPM may fill the interstices of the
acting as a water repellant. However, in the
S§100, there was a negligable amount of
cd within the time of experiment. This
may be attributed to the strong polymeric compactness
due to the intermolecular hydrogen bonding between
carboxylic and  ester groups. S0 Eudragit S100
possesses 2 water proof character. From the obtained

rs on the
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