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ABSTRACT.

The stability of Panthenol,Chlorphenesin and Lignocaine
was determined in solidified sodium stearate-based sticks over
an 18 months period.Panthenol was determined spectrophotomet-
rically as pantonyl lactone,at 250 nm,after separation of any
interfering substances on a double bed chromatographic column
containing Dowex 50W-X4 resin on top of Amberlite G400 resin.
Chlorphenesin was determined spectrophotometrically at 280 nm
wavelength after extraction with chloroform to separate any
degradation products.Lignocaine was determined spectrophotom-
etrically at 420 nm wavelength,as its Bromocresol green comp-
lex in chloroform,after extraction with the latter solvent
from the solution of the stick in acid phthalate buffer at a
pH of 4,2,

The obtained results pointed out to the very high stabi-
lity of these drugs in the studied dosage form.This was mainly
attributed to the high alcohol and low water contents of the

sticks besides their thixotropic nature.
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INTRODUCTION.

Two previous publications (1,2)threw light on the influ-
ence of three topically active drugs,Panthenol,Chlorphenesin
and Lignocaine,on the physical characteristics and rheological
properties of some solidified sodium stearate-based sticks in
a study of the potentialities of these sticks as topical dos-
age formjamong the main reasons having elicited such a topic
were their high alcohol and low water contents and their solid
structure,factors reputed to favour the stability of many dr-
ugs (3).However,in absence of any reports considering the sta-
bility of the three above mentioned drugs in such sticks,alth-
ough reported to be stable in other dosage forms (4-7),it was
imperative to study such an aspect of the formulation process;

this being the purpose of the present work.
MATERIALS.

Solidified sodium stearate-~based sticks containing 15%
glycerol as humectant and 5% Panthenol,1% Chlorphenesin or 2%
Lignocaine;these were prepared as mentioned in a previous pub-
lication (1).

Ton exchange resins: Dowex S50W-X4 (H" form),200-400 mesh
and Amberlite G 400 (C1~ form),type I,100-200 mesh.

Chloroform,A.R. ;Bromochresol green (U.S.P.),0.21% aqueous
solution;phthalate. buffer (0.05M),pH 4.2:Sulfuric acid (98%),
A.R.;absolute ethanol.

APPARATUS.
-Chromatographic ion-exchange column,double bed,filled

with the ion-exchange resins mentioned above.

~Spectrophotometer, type SP6-400,Pye Unicam,Ltd.,Cambridge,
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England,serial number 239185.

—Colorimeter,Carl Zeiss,Jena,made in G.D.R.,serial number
704982.

~-Electric Centrifuge,type 5400,Model 194-337,Emil Ditte-
mar and Vierth,Hamburg,West Germany,serial number,1993.

PROCEDURES .

Determination of Panthenol in the sticks:Several methods are

available for the determination of Panthenol jthese are either
chemical (or physico-chemical)(8-13) or microbiological (14,
15).The method used in the present study was that proposed by
Vachek (12);this involves heating the Panthenol solution in
sulfuric acid (98%) to obtain Pantonyl lactone (152) which
shows an absorption maximum at 260nm;the obtained absorption-
concentration relationship obeys Beer's law up to a Panthenol
concentration of 350 ug/ml.

Thus,8¢g of Panthenol stick was dissolved in water,adding
a few drops of dilute hydrochloric acid and the volume compl-
eted with water to 250ml.The separated stearic acid was remo-

ved by filtration followed by thorough centrifugation of the

filtrate;the filtrate was then eluted through a double bed chr-

omatographic columm (19 x 250mm)(16),prepared to consist of-a
7cm length of Dowex 50W-X4 resin on top of 7cm height of Amb-
erlite G 400 separated by a thin layer of glass wool.The pac-
ked colum was prewashed with 1M hydrochloric acid then thou-
roughly washed with distilled water to avoid low recoveries
and colum-to-column variation (8);prior to packing the colu-
ms, the resins were soaked,individually,in water for several
hours and slurried until most of the fines had been removed
(16) .The purpose of the ion-exchange resins was to remove the
interfering substances as well as the hydrolysis products of
Panthenol (16).
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Accurately measured 25ml of the last elute was transfer-
red to a 250ml volumetric flask and the volume adjusted with
water.One milliliter of this solution was transferred to a
test tube followed by 6ml of concentrated sulfuric acid;the
mixture was shaken and heated on a boiling water bath for 30
minutes.Af'ter cooling to room temperature,the absorption of
the solution at 260nm wavelength was measured on the UV-spec-
trophotometer against a blank prepared through the same steps

using stick base without Panthenol.

Determination of Chlorphenesin in the Sticks:Several methods

were reported for the determination of Chlorphenesin (6,17-20).
The method adopted here depends on the extraction of the drug
with chloroform from any of its degradation products(p-chloro-
phenoxylactic and p—chlorophenoxyacetic acids) (20)using the
spectrophotometric method of determination (6,18)at 280rm wa-
velength.

Thus,8g of Chlorphenesin stick,accurately weighed,was
dissolved in 100ml of water which had been rendered slightly
acidic with a few drops of dilute hydrochloric acid.The preci-
pitated stearic acid was separated by!filtration.Twenty five
milliliters of this filtrate was transferred into a 100 mi
separating funnel and shaken thouroughly for 5 minutes with
20ml of chloroform before centrifugation at 2000 r.p.m. so as
to effectively separate the organic layer.Ten milliliters of
the chloroformic layer was pipetted into a suitable flask and
the chloroform was evaporated completely on a water-bath at
65°.The residue was dissolved in absolute ethanol and the so-
lution transferred quantitatively into a 25ml volumetric flask
where the volume was adjusted with absolute alcohol.Of this
alcoholic solution,10ml was transferred into a 25ml volumetric
flask,completed to volu = with absolute alcohol,and the light
absorbance of the sample measured at 280rnm against a blank
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prepared through the same steps using stick base without Chl-

orphenesin.

Determination of Lignocaine in the Sticks:Most official methods

for Lignocaine determination depend mainly on the non-aqueous
titration of the base or its salt (21-23);a spectrophotometric
method was reported to estimate Lignocaine as a copper complex
formed in alkaline medium (24).However,the most recent methods
employ gas chromatographic techniques (25-27).A satisfactory,
simple,specific and sensitive method,involving the use of Bro-
mocresol green at an optimum pH of 4.2 to form a dye-Lignocaine
complex showing maximum absorbance at 420 nm,was reported by
E.Guergis (28);this method was adopted in the present work.
Thus,accurately weighed 8g of Lignocaine stick sample was
dissolved in acid phthalate buffer solution (pH 4.2)and the
precipitated stearic acid removed by filtration.The total vo-~
lume of the filtrate was adjusted to 400ml;25ml of this solu-
tion was transferred into a 200ml volumetric flask and the
volume was adjusted with the buffer solution.A 2ml aliquot of
this solution was pipetted into a 50ml separator,diluted with
buffer (pH 4.2)to 7ml;3ml of Bromocresol green solution was
added and the separator contents were shaken with 20ml chloro-
form for 2 minutes and complete separation of the organic la-
yer was effected in another 50ml separator containing 5ml of
water and shaken touroughly for 2 minutes.Complete separation
was allowed before centrifugation for 2 minutes at 2000 r.p.m.
was made to effectively separate the organic washed chlorofo-
rmic acid-dye complex (28).The absorbance of this complex was
measured at 420nm against a blank pr-pared through the same

steps using stick base without Lignocaine.

The concentrations of the drugs in the sticks were deter-

mined using preconstructed calibration curves prepared from
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FIGURE 1
Calibration Curve of Panthenol.
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FIGURE 2
Calibration Curve of Chlorphenesin.
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FIGURE 3

Calibration Curve of Lignocaine.
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TABLE 1

Percent Stability of Panthenol,Chlorphenesin and Lignocaine
in Solidified Sodium Stearate-based Sticks,Along an 18 Months

Period.
Percent Stability of the Medicaments
Fresh After After After After
3 Months 6 Months 12 Months 18 Months
Panthenol 100.0 99.9 99.5 98.8 99.0
Chlorphenesin 100.0 100.0 100.6 100.6 101.0
Lignocaine 100.0 100.0 100.0 100.7 100.7
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standard aqueous solutions of the drugs and subjected to the
same steps described above(figures 1-3).

Determinations were carried out right after preparation
then after 3,6,12 and 18 months.During this period,the sticks
were kept in tightly closed containers at ambient room tempe-

rature.

RESULTS AND DISCUSSION.

Table 1 shows that the three investigated medicaments,
Panthenol ,Chlorphenesin and Lignocaine are highly stable in
SSSS dosage form,over the 18 months storage period.The thixo-
tropic nature of these sticks (2) surely contributes to keep
the incorporated medicaments stable (29).Moreover,the high
alcohol content of the sticks might have offered optimal con-
ditions to the stability of the medicaments,especially in pr-

esence of a very low water content.

For personal use only.

CONCLUSIONS.

The obtained results favour the use of this type of veh-
icle in which one or more of the selected medicaments may be
incorporated for topical application purposes with excellent
prediction of shelf-life stability of the incorporated medi-

caments.
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