Bull. Pharm. Sci., Assiut University
Vol. 6, Part 2, PP, 351=380(

EFFECT OF SOME ADDITIVES ON THE
ANTIMICROBIAL ACTIVITY OF KANAMYCIN AND
GENTAMICIN 1IN OINTMENTS

* % % % % '
A.A. Kasgsem , M,A.A. Kassem , E.A. Ibrahim ' & A.T.Noug*m*

Department of Pharmaceutics, Faculty of Pharmacy, El-Azhar,

97 2 L % | : . K%
University , Faculty_of Pharmacy, Cairo University ., The

. ‘ . % %
National organization for Drug Control -and Research, Giza *

and Faculty of Pharmacy, Mansoura University, Mansoura,Egypt.

Kanamyein and gentamicin ointmentes
were prepared using four different oin-
tment bases, namely oleaginous,absorpt-

~ton, emulsion and water-gsoluble bases.
Glycerol, propylene glycol, polyethylene
glycols 200, 400, 600 and 1000, waten
alcohol, dimethylformamide, dimethylesul~

- fozxide and polysorbate 80 were separately

- tneorporated at 10 % concentration into
all the ointments prepared. The effeet
of all these additives on the antimicrobidl
activity of gentamicin and kanamycin was
investigated.

Water—-soluble base was found to be
the best for preparing kaaamyein and ge=-
ntamiecitn ointments., Of the additives
tested, glycerol, , dimethylformamide
dimethylsul foxide and polysorbate 80 proved
to have more effect in increasing the
activity of kRanamyein  than the other
additives. While for gentamicin, the best

effect was with etther glycerol, propylene
glycol or polyethylene glycol 1in water

goluble base, and with 10% water in olea-
ginous base.

Since iiquids greatly influence percutanﬁwusiabsorption.

and acoordingly therapeutic effect, some studies on the effect

of various liquids on drug release from different ointment
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that the. diffusion of:salicylic: acid, at&cpiné“an&iattnpiﬁe
sulfate from various ointment: bases was. 1nf1uenced by ‘the
presence of: low. concentrations- of certain liquids. ‘Warster '

and Kramor4 showed an increase in.abscrption-offthree’sal-

LCyiste.esters~accompanied by increase ofmoisture conditio-

[} : & 5 ' -
ning., Shelmire has stated that hydration of -the ‘stratum

corneum.agpearsgtghincreaaewthe'fateﬁcfﬂpaaaage“of“alflsubi
stancea;ghiCE;PQnetrateftheeakin;%uInﬁanﬁigfvftfe study,

Nakanc and Patel6 ingeatigatedutheﬂeffect~efaorganfc'adlve-

nts as dimethylsulfoxide, :dimethylacetamide, ‘and di-~n-buty-
‘lpropionamide on the release and permeatlon of salicylic atid
from different ointment baaen and found that these. organic
solvents increased the release of the drug. Barry 335513 ‘
studiedjgheweffecm;qﬁ;dimethylaulfexide.on-pcrcutanebua-abl-
orption .of salicylic .acid and found that dimethylsulfoxide
enhanced '‘a#baorptions : Maibach and Feldman8 11rhaweﬂdemonatrwﬁ***
ated a considerable increase in the topical absorption - of |
hydrocoriiimnatwhenaapplieizwith-dimethylculfckidef5nPerrier
and Hirnkaggvteponted the same findings on ‘the effect: of
dimethylsulfoxide on the intracutaneoua abaorption*of:sﬂ-
labelled hydrocortiaone.

" The object of this study was to investigate the effect
of different kinds of additives on the antimicrobia‘l activity‘
of kanamycin and gentamicin from various ointment bases.

EXPERIMENTAL

Materials:
1=~ Gentamicin sulphate.:supplied by Hemphia Chemical

Co., CAiro, Egypt.




2- Kanamycin sulphate (U.S.S.R.)

3~ Analytical grades of glycerol, ethyl alcohol,dim~-

_ ethyl formamide, dimethylsulfoxide.

b= Polysorbate 80 (Atlas Chemical Iﬁdustriés, Inc.
Wilmington, DE 19899), _

5= Polyethylene glycols 200, 400, 600, 1000 and 4000
(Pure grades). |

6- Pharmacopeial grades of white beeswax, hard para-
ffin, white soft paraffin, liquid paraffin, wool
alcohols. propylene glycol,

7= Nutrient medium, Nutrient agar, Difco (23 g/1).

B- Organism: Bacilius"pumiius N.C.T.C.,8241.

Formulation:

Ointment bases were generally best classified according
to the type of composition into four classes: oleaginous ,
absorption, emulsion and water-soluble ointment baee913-14.
A simple formula was chosen and prepared as a stock.,

The empolyed formulae had the following composition:

1- Oleaginous Baselsz White beeswax 5g., and white soft

paraffin 95 g.
2- Absorption Basel€: wool alecohol 6 g., hard paraffin
24 g,, white soft paraffin 10 g. and liquid paraffin
60 g. . .
3- Emulsion Base17= Cetyl alcohol 15 g., white beeswax
l1 g., propylene glycol 10 g., sodium lauryl sulphate
_ 2 g. and water 72 g.
4-' Water-soluble Base15: Polyethylene glycol 4000, 40 .
~ g. and polyethylene glycol 400, 60 g. '
" The bases were prepared by fusion,

Using the previously prepared bases, the following

general formulae were adopted: -
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A- Drug 0.5 gll and base 89,5 £e
. B~ Drug 0.5 g., additive 10 g. and base 89,5 g.

All the formulae were prepared by fusion.

Antimicrobial Test:
m

One ml of a 24 hours broth culture of Bacillus pum-
ilas N.C.T.C. 8241 was inoculated.into 100 ml of sterile
mplten nutrient agar and maintained at 45°., The inocul-
ated medium was well mixed and poured in separate quant-
ities into sterile 15 cm diameter petri dishs each receiving
25 ml. After se*ting six cups, each 11 mm in diameter were
cut into each of inoculated plates using a sterile cork
borer., The cups were then aseptically filled with the
respective ointment under test, and then incubated for 24
hours at 37°. The diameters of the resulting inhibition

~zones were accurately measured. Results are compiled in
Tables 1 and 2,

“

RESULTS AND DISCUSSION

| The'suggested liquid additives were found to increase
the diffusion of kanamycin and gent;micin from the used
four ointment baées to different extents, The results
appear to ‘be dependent on the characteristics of the base
ﬁnd the kind of liquid additive.
| Table 1 shows that no diffusion of kanamycin sulphate.
6ccurred from the 61eaginous base. The release from the
_ofher'bases was 1in the following order: water-~soluble
base-5 emulsion base > absorption base. This may be due
to miscibility of ;ﬁe water-soluble base and the miscib~-
'ility of the external polar phase (water) in the ¢ 1-in-
water base (emulsion base) with the diffusion agar medium,

This,‘facilatates drug transfer from this base. While
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in the case of oleaginous and absorption bases, the exter-
nal phase 18 non-polar and immiscible with'the polar diff-
usion agar medium, and hence a retarded drug release was
shown, Table 1 shows the effects of 10% of the suggested
additives, on the antimicrobial activity of kanamycin.”
.Kanamycin ointment prepared using oleaginous base gave no
antibiotic release, All the used éddi;ives with the exce~
ption of polygthylene glycols and'polyaorbate 80 produced
no enhancement for the release of the drug from oleaginous
base, Table 1 shows the effect of different grades of
polyethylene glycoib. viz,, 200, 400, 600 and 1000 on ka-
namycin release from oleaginous base, All increased the
antibiotic release, the less the molecular weight of pol~-
yeghyiene glycol, the more its effect. This.indicﬁtes the
obvious effect of the reduction of viscosity of the base an
increasing the release,

The effect of polysorbate 80 on enhancing the diffuse
ion*of kanamycin from both oleaginous base and absorption
may be due to the fact that. surfactants besldea their role
in increaslng the aolubillty of the 'drug, make available
more channels for drug diffusion, thus increasing the effe-
ctive porosity of the matrixlg. Furthermore, Duemling
reported that more rapid'penetration of drug is obtained
by addition of a wetting agent to the paraffin ointment, He
pointed out that surface active agents improve topical veh-
icles and promote diffusion of the medicament from the base,

Water had a slight effect on the diffusion of kanamy~-
cin, in some instances it exerted a retarding effect. The
observed weak effect of water on diffusion of kanamycin
from absofpt'ion and oleaginous bases may be due to :is nature
as a hyﬂrmphillc solvent. It does not mix readily with the
lipophilic bases, and thus it does nof increase the diffusion
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of the drug 1n the base. Addition of all the proposed addi-

tives to the medicated emulsion or water-soluble base except

glycerol showed no effect on the release of kanamycin, but

rather a decrease 1n certain cases,

Table 2 shows 'the effect of 10 precent of the pre ‘ous
additives on the release of gentamicin from different ointment
bases, Bases containing 0,5 precent gentamicin gave release
in the following order: water-soluble > emulsion > absorption
> cleaginous, All the used additives with the exception of
poclysorbate 80 and polyethylene glycol increased the release
of gentamicin from the medicated oleaginous base. In this
case also as for kanamycin, the lower the molecular weight of
*polyethylene glycol, the more the release of gentamicin ., 107
water in the oleaginous base gave a pronounced increase in the
release of gentamicin. In case of the absorption base, all
the suggested additives except polyethylene glycol 1000 in-
creased the release of gentamicin from the ointment, This may
be due to the increase in the viscosity of this base on the
addition of polyethylene glycol 1000. Alcohol was found to
preduce a moderate enhancing effect on the diffusion of genta-
micin from the oleaginous, and water—soluble bases and a fairly
goed result.from absorption base, This may be due to the better
incorporation of the drug with the base in the presence of al-
cohol or due tolits reducing effect on the viscosity of the
base., When the surfactant, polysorbate 80 is incorporated in
-the*absorption base, the diffusion of gentamicin is higher than
" that from emulsion base and is equal to the diffusion from water-soluble
base.

It was also found that all the proposed additives increased the release
of gentamicin from water-soluble base. These results were found to be in
agreement with the work done by whitworth and Steptrenson3 « The authors
found that the inclusion of 1liquids in.ointment bases enh :ced the diffusiqn
of atropine sulfate and also the oil-in-water base gave higher drug release

than thiat obtained by elther'water-ln-011 or oleaginous bases.
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Table 1:
Ointment.
Oleaginous
Ointment Base Driig Druug
Additive bmmmwmcm
Glycerol | - -
Propylene glycol . - -
Polyethylene glycol 200 - 15,00
4oo - 115,00
600 - 14,50
1000 - -
Water - - - -
Alcohol - -
Dimethylformamide -
Dimethylsulfoxide - -
Polysorbate 80 - Hm.wo

Mintmum Inhibition Zones Diameter, mm,

Absorption
Drug  Drug
.T-..
Additive

18,75 19.50
18.75 20,25
18.75  19.00
18.75 18.00
18.75 17.25
18.75 17.00
18,75 19.25
18.75 18.00
18,75 19.75
18.75 21,50
18.75 24,00

Emulsion Water Soluble
Drug memm Drug Aus:m
Additive .. .. . . ... Additive .
23,00 24,75 28,00 30,75
23,00 22,00 28,00  27.50
23.00 20.25 28,00  28.50
23,00 21.25 28.00  26.00
23,00 22.25  28.00  27.00
23,00 21.50 28,00 28,00
23.00 22.75 28,00 28,00
23.00 22,50 28,00  27.75
23.00 22,75  28.00  28.75.
23,00 22.25 28,00 28.75
23,00 28.75

23,00

- ¥ .

28.00

Effect of Same Additiveson the Antimicrobial Activity of Kanamycin'

llllll
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Ointment.
< L inwmum Inniwbitian Zones Diameter, mm.
< Ointment Base _Gwmpmmaotm . bvmouﬁ_wmox " Ermulsion Water Soluble
Additive Drug Drug Drug Drug Drug Drug Drug Drug
+ + + +
Additive Additive . Additive = = Additive
Glyeerol 20.00  21.00 21.75 22.25 22,00 23.00 23,75 25.50
Propylene glycol 20.00 22,00 21.75 2k.50 22,00 21,50 23.75  25.25
Polyethylene glycol |
200 20,00 19,00 21.75 25.50 22.00 21.50 23.75  25.25
400 20.00 17.00 21,75 24,25 22.00 18,50 23,75 24,75
600 20,00 - 15.50 21.75 23.75 22.00 20,00 23,75 25,00
1000 20.00 15,00 21.75 17.25 22.00 . 19.00  23.75 25,00
Water 20,00 32,00 21.75 25.25 22,00 21.00 23,75 25,00
Alcohol 20,00 21,50 21.75 25.00 22.00 22.00 23.75  2L.50
Dimethylformamide 20,00 21,00 21.75 26.00 22,00 20.00 23,75 23.75
Dimethylsulfoxide 20,00 21.25 21.75 25.00 22,00 21.25 23.75 24,00
Polysorbate 80 20.00  20.00 24,00 22.00 20.50 23,75  24.00

368
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Table 2:Effect of Some Additives on the Antimicrobial Activity of Kanamyein -

* . . ) . . .
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