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INTRODUCTION MATERIALS AND METHODS

Chicrheridine 1 an antinacterial apent which has Materials :
long been used for medical antisepais'™). 1t is 4 safe an-

~ Chlorhexidine ganze dreasing 0.5% wiw (Mi-
tiseptic with low toyicity when weed comrectly@ | f1s

napharm Egypt). Nutrient agar and Nutrient broth was

ubtzined from Difeco, Chlorhexidine diacetate (Sigma
among different pateints™), Chlorheridine has wide ac- Chemical Co, St Louis, Mo, USA),
tvity against Streptococeus mutants™). Al it radio-
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lateled uptake 1 Sacchromyces cervisia and Candida

chnizal and topically antimicrobial effects were seen

Ethylcellulose 14 cp . (BDH chemical Tid poole
England). Hydroxypropyl methyleelllose 50 ¢p. Pro-
pylenc  glycol, polyethylene  glycol 400 (El-Nas

The mechanism of action of chlorhexidine in- Co.Egyp). Tween 40 ( Merck, Schuchardt, Munchen,
ciudes nbosomal BNA degradation in gram-negalive W. Germany), Methanol, methylene chloride (E1-Nasr
and gram-positive bacteria including Enterobacteraceq, Co . Egypt ). All other reagents were of pharmaceutical
Pieudomonas, Bacillus and Bifidobacterium 3, Alvo prade,
chltrhendine being cationic may interact with bacteria
by atrraction to negative charge in membrane com-

onents(®) I- Staphylococcus aurens: ATCC 25923

Different formulations of chlorhexidine as anti- 2- Escherichia Coli @ ATCC 25922
microbizl agent available for treating bacterial skin dis-
ezses were studied . However, due to their short dura-
tien of zetion, frequent zpplications are required. On 4- Candida atbicans :  ATCC 753 .
this basis, polymers are used extensively in phar-
maceutizz) formulations. Therefore, formulation of pol-

alhicans was very rapid,

Microorganisms : The following organisms were used :

3- Bacillus subtifus ATCC 7972

Preparation of polymeric medicated films ;

ymerie films which contro] znd deliver drugs over a rea- Films formed of EC : HPMC, in a ratio of 8:2,
wonable time were investigated (789) and plasticized with 20% polyethylene glycol 400 or

The present study focus on the in-vitro evalua- 20% propylene glycol in the presence of 10% Tween 80
tion of antimicrobial activity of the prepared chlo- (as enhancer), were found 1911 6 be the most suitable
rhexidine polymeric films and gauze dressing (mar- films due to its toughness, resiliency and resistant to
keung  product), each contzining 0.5% wiw  of rapid dissolution in aqueous medium, For there ad-
af.lfx?.ezgd.ng . Ao the effect of different concentra- vantageous, {ilms composed of EC : HPMC, in a ratio
tl(:rfs. of chlorhexidine on polymeric films in presence of of #:2, was selected for in-vitro evaluation studies and
different aaditives (plasticizer and / or enhancer) was prepared as follows:

tyaluated,
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Films were prepared from the polymer solution
(ECHPMC 1na rauo of 8:2) 1 a casting solvent of
equal pants tmethylene chloride : methanol). The solu-
tnen centamed 6% w/v of the polymer and specific
waight of a plasucizer in the mentioned solvent gave a
film on a glass substrate that could be easily removed.
EC was added gradually, with continuous mixing by
magnete stirer, to 2 100ml beaker containing the sol-
vent. plasticizer or enhancer (if added) and the specific
\\¢:~_:hl of chlorhexidine (0.5, 1.5 and 5% w/w of dry
flm) HPMC was then added gradualy (EC: HPMC in a
1o of 8:2). with mixing, after all the EC had been dis-
olved . The beaker was covered with aluminium foil
aper o prevent solvent evaportion . The solution was
allow «'J to stand for about 30 minutes to remove
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entrapped air - Also air was removed from the polymer
drug dispersion by vitrasenification for 5 minutes.

The casting solution was transfered (o a dust free
cleaned and dnied petri dish (area = 63.617 cm-) placed
on a flat surface at room temperature . The petri dish
was covered with an inverted glass funnel of stem or-
ifice 0.6 cm in diameter . Clearance was provided for
the escape of s~lvent vapours by raising the base of the
funnel 2 ¢m just zbove the resting surface . The funnel
was an aid in controlling the rate of evaporation of the
solvent and reducing the blistering of the surface of the
deposited film. The solvent was allowed to evaporate
for 24 hours, the film was then removed from the petri
dish to a desiceator containing anhydrous calcium chlo-
ride, where it was stored further 24 hours before use .
Rectangular films (13 mg drug content) measuring 3 cm
4 om (l" cm:’) were obtained by cutting a selected
pertion of the cast film with razor blade.

”

Culture and the in-vitro susceptibility test :

Determination of minimum inhibitory concentra-
tion (MIC) was performed by using the tube dilution
technigque as described by Shadomy and Espinel-
in"m;t“l ). On the other hand, the sizes of the zones of
inhibition were measured by using the diffusioin method
as described by Lorain13) | Staphylococcus aureus,
E.Coli, Basillus subitilus and Candida albicans were
grown at 37°C for 24 hours on nutrient agar plates, The
medium was inoculated with the previous mentioned
microorganisms te give approximalely 106 cells/ml for
each microorganisms . Suspensions were prepared and
also diluted with sterile saline solution adjusted 10 pH
6.5 under aseptic conditions. Growth were recorded af-
t2r 24 hours incubation at 37°C.

The lowest concentration of the drug in pg/ml
that prevenis in-vitro growth was taken as the MIC.
Contre] was zlso done in parallel with the test for each

sample, The mean of at least 3 readings was determiney

Chlorhexidine gauze dressing (marketing prog.
uct) and the prepared chlorhexidine polymeric filmg in
different concentrations (0.3, 1 and 5%), in presence of
different additives, were tested for antimicrobial activity
against the previously mentined microorganisms . Sy
ceptibility testing were done against each individual .
ganisms in an aseptic condition .

The bacterial isolates were used for inoculatjop
of nutrient broth for Staphylococcus aureus, E.Coli ang
Bacillus Subtilus and sabourd’s dextrosc fluid media for
Candida albicans. Cultures were incubated at 37°C over
night. A volume of 0.1ml bacterial culture was streaked
evenly onto the surface of nutrient agar plate . Discs of
chlorhexidine films and gauze dressing were placed angd
gently pressed down on the surface of agar plate. Plates
were incubated for 24-48 hours at 37°C and zone of in-
hibition were measured .

RESULTS AND. DISCUSSION

The in-vitro antimicrobial activity of chlo-
rhexidine acetate against microorganisms was done.
Table 1, showed the minimum inhibitory concentration
(MIC) of chlorhexidine ranged from 1-1.8 pg/ml. It has
been concluded that these microorganisms were
susceptible to chlorhexidine. Thus, MIC is a suitable
test and critical assessement of antimicrobial activity of
chlorhexidine .

In order to compare chlorhexidine film and vase-
line gauze dressing the antimicrobial activity was
examined . A quantilative comparative study of the anti-
microbial activity of chlorhexidine polymeric film and
vaseline gauze dressing, each containing 0.5% chlo-
rhexidine, was done. The results were shown in Table 2.
It was found that chlorhexidine film showed a higher re-
sponse in the inhibition zone than gauze dressing.

Table (1): Minimum inhibitory concentration
(MIC) of chlorhexidine powder (tube
dilution method) .

Microorganism MIC (pg/ml)
+8.D. .
Staphylococcus aureus 1.2+0.2
Bacillus Subtilus 1.5+0.3
E. Coli 1.8 +0.2
Candida albicans 1.0 + 0.1
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Table( 3 ): Antimicrobial effect of chlorohexidine polymeric film

plasticized with 20% PG. in presence of Tween 80 .

Zones of inhibition (Diamefer in mm)
Drug Conc. | Staphylococcus Bacillus E. Coli Condida
aurens Sub{ih“‘ a{bicans
0.5 % 11 10 9 12
1% 15 14 12 17
5% 20 22 21 25
26 -
20 -
g
E -
,g 15 - —&— Staphylococcus ayreus
=
'}:3 ‘ 4 —8—- Bacillus Sublilus
- ¢
o 10 ~&—E. Colf
(]
8 —X— Candida albicans
N _
6
0 . . -—
0.60% 1% 5%

Chlorohexidine Conc.

Fig.(1): Antimicrobial effect of chlorhexidine polymeric films plasticized
with 20% PG in Presence of 10% Tween 80,
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Zone of Inhibtion in mm

Table( 4): Antimicrobial effec

t ofchlorohexidinc Po!

ymeric Film

plasticized with 20% PEG 400.
. =
Zones of inhibitioll I)I:uuclcr:x’!n mim) ——
Drug Come. | Stuphylococcus Dacillus £ Coli a,/i:; it
(Nrens Subtilus I ]rms‘~
0.5 % 10 9 8 .
1 % 13 12 11 T—
5% 18 20 19 _J
28 ~
20 -
15 - —&— Slaphylococcus aureus
—3— Bacillus Sullilus
10 —A—E. Col
—¥— Candida alblcms
§
0 : , :
0.50% 1% 5%
Chiorohexidine Conc.
Fig.(2): Antimicrobial effect of chlorhexidine films plasticized with 20%

PEG 400.
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Table (2): Comparison of inhibitio
rhexidine film with cp)
dressing .

N zones of chlg.
orhexidine gauze

. Zones of inhibition (Diameter in mm)

Microorganisms G;u{.? 05%  Film | pyn film
ressing 0.5%

Saphylococcts 1 4205 | 1042 | g

Bacillus Subtilus 3+£05 9+1 0

£ Coli 205 | 81 0

Candida albicans | 4+0.5 | 1142 0

The sizes of inhibition zones for chlorhexidine
polymeric films at 0.5, 1 and 5% concentration showed a
dramatic incrcase in the inhibition zone sizes with in-
creasing chlorhexidine concentrations as seen in tables 3
and 4. However, the use of polymeric films plasticized
with 20% propylene glycol and 10% Tween 80 (as en-
hancer) showed relatively higher response in the in-
hibition zone sizes than plasticized with 20% poly-
cthylene glycol. The results were graphically illustrated
in Figures 1 and 2.

The inhibition zone sizes reflected quantitive con-
centration gradient established by diffusion of the drug
through a given medium and the susceptibility of the
tested organisms.

It was speculated that hydrophobic naturc of
vaseline captured chlorhexidine and retarded its diffu-
sion. While polymeric film exhibited rapid drug delivery
due to presence of hydrophilic components in the film
such as HPMC, propylene glycol and Tween 80. All of
these components promote chlorhexidine diffusion
through the medium and thereby enhance its anti-
microbial activity .

Also the increased diameter of inhibition zone of
chlorhexidine polymeric film may be due to the inter-
action of chlorhexidine with the bacterial memberane
components . This assumption is in agreement with that
obtained by Kootongkaew et al. (6), who found that the
antimicrobial activity of chlorhexidine was attributed to
its attraction te the negative charge in the membrane
components of bacteria .

In conclusion : polymeric film is an excellent for-
mulation for topical application. It has many advantages
including :

L. It has a defined arca,

1. Easy of application,

ii. Control releasing of drug in a sustained profile
over a reasonable time,

iv. Easy to terminate therapy by removing the film
which interrupt diffusion of drug .

Accordingly, the use of polymeric films as drug
delivery system enhanced chlorhexidine in-vitro
antimicrobial activity and it was recommended to use
chlorhexidine polymeric films for topical antisepsis .
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