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Cometic st icks provide m y  consmer advantages over the 

mre readily used aerosol sprays, creams and lotions.  In view of 

the m y  advantages offered by sol idif ied sodium stearate-based 

sticks (SSSS), a program was set up to  evaluate them as p ten t ia l  
bases fo r  the  inclusion of topical ly  act ive mdicaments. 

sent publication elucidates the  influence of Panthenol, Chlorphe- 

nesin and Lignocaine on the m i n  physical character is t ics  of 
s e  SSSS bases, including their disintegration time, hardness, 

penetrabil i ty,  softening point, y ie ld  by abrasion and rate of 
drying by evaporation. The investigated SSSS bases contained 
glycerol,  propylene glycol (FG) , plye thylene  glycol 400 (PEG 400) 

or PIX 600 as hmectant. 

The pre- 

q h e  disintegration time of the studied bases was generally 

lowered by the three rredicaments; bwever, 5lycerol or FG-formula- 
ted s t i ck  bases had the i r  dis integrat ion time s l igh t ly  prolonged 
or unaffected by the addition of Chlorphenesin or Lignocaine; 
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2278 KASSEM ET A L .  

-Pantheno1 generally lowered the hardness of SSSS bases but 
the leas t  variation. i n  this parametex was noticed w i t h  PG bases;. 
hardness has generally increased With Qilorphenesin or Lignccaine,  

but t o  a lesser extent with the latter; 

-generally speaking, Panthenol m k e d l y  increased the penell-. 

rab i l i ty  of the investigated stick bases; ChlOrpheneSin and Lign-. 

ocaine did the saw thing but to  a lesser extent.; 
-the softening p i n t  of SSSS bases was generally lowered i n  

presence of Panthenol or Lignocaine; Chlorphenesin did not gene- 

ra l ly  affect  the softening point of the stick bases; anyhm, the 
softening point of the investigated medicated sticks mved within 
the linuts of s a f e t y ,  as far as the resistance to  handling and 
storage i n  areas with occasional hot surrmers is cmncerned; 

-Pantheno.L appreciably increased the yield Isy abrasion of 

a l l  investigated bases; Lignccaine and Chlorphenlesin did not ap-. 

preciably influence this pumter except in the case of PM; 400 

bases where the yield was m k e d l y  increased in presence of Lig- 
nocaine; 

-the ra te  of drying of a l l  the investigated stick bases was 
greatly lowered on addition of Panthenol ;  Chlorphenesin and Lig- 
nccaine affected t k i s  parmter to  a much lesser extent. 

There is renewd interest  in the use of sticks for skin 
trea-t. In this regard, they provide effective mis tmiz ing  so 
necessary for the protection of the skin (1). Gostxetic st icks 

provide m y  cc)nsmx advantages over the mre rlzadily used ae- 
rosol sprays, cream; and lotions. In view of t h ~  m y  advantages 
offered by SSSS(2,3) , a program was set up to evaluate them as 

p t e n t i a l  bases for the inclusion of topically a'::tive drugs (3) .  
TKO previous publications have dealt  w i t h  the basic physical 
and rheological. properties of these bases a s  a function of hume- 
ctant type and ancentration (4 ,5) ;  fAe present m r k  and the 
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P A N T H E N O L ,  C H L O R P H E N E S I N  AND L I G N O C A I N E  ON S S S S  2279 

next three ones in this series study the formulation of medica- 

ted SSSS containiq three -el drugs cmlonly applied topical- 
l y  as ointxents, creams or solutions namely, Panther01 (healing 

agent) (6-9), Chlorphenesin (antibacterial, antifungal and ant i t r i -  
chamnal agent) (10) and Lignocaine (1cca.L anaesthetic) ( l l - 1 4 ) .  

Generally speaking, medicaments t o  be incorprated i n  SSSS 

bases rmst  ccpnply w i t h  the following r e q u i r a n t s :  
-physically and chexcically compatible w i t h  the base ingre- 

dients ; 

-essentially soluble in alcohol and/or the types of p l y o l s  
used; 

-pharmacologically effective i n  caqxratively low concent- 
rations ; 

-applicable in the stick base w i t h  :mth rubbing without 

any discatfort to the user or any skin i_lrritation (15,16) ; 
-of low toxicity; 
-adequately released from the base of th i s  type of dosage 

form (17,18). 
The objective of the present publication was t o  elucidate 

the influence of each of the inmrpratefi  medicaments on the 
m i n  physical characteristics of SSSS bases, including their  dis- 
integration time, hardness, penetrability, softening point, yield 

by abrasion and ra te  of drying by evaporation ( 4 ) .  

Formulae I-V, shown i n  T a b l e  1, prepared With the selected 

h m t a n t s  as  mntioned i n  a previous publication (4 )  I w e r e  used 
a s  the SSSS bases in w h i c h  the chosen mdicame~ts w e r e  inclded.  

Pure saples of the following medicaments were used: 

-D-Panthenol , from Hoffmann-Laroche, Switzerlafi. 
Xhlorphenesin (B.P.) , f r m  B.H.D., London, England. 
-Lignccaine (Lidocake) (U. S .P. ) , :Era Dotto-Bnapace, Milano, 

Italy. 
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2280 KASSEM ET AL. 

Table 1 

Conlpcxition of Basic SSSS Fom:lae 

F m l a  Stearic NaOH Deionized Humectant Alcohol 96% 

Acid (%)  (%) Water(%) ( % I  ( % I  
-- 

I 5.22 0.78 2.00 10.00 82.00 
I1 5.22 0.78 2.00 12.50 79.50 
111 5.22 0.78 2.00 15.00 77.00 
rv 5.22 0.78 2.00 17.50 74.50 
v 5.22 0.78 2.00 20.00 72.00 

APPARATUS - 

The sam equ ip3 t  used i n  previous publications was used 
for the preparation and evaluation of the investiqated sticks 

(4) = 

PREPARATION OF THE STICKS 

Medicated SSSS were prepared by  dissolving the specified 

quantity of each Wicament in the previously prepared SSSS base. 

These bases m e  prepared according t o  the procedure described 

before (4) , usirg glycerol, propylene glycol (FG) , plyethylene gly- 
col 400 (PM; 400) or PM; 600 as humc+-ants (Table  1). 

Medicated sticks m e  prepared from the bases by weighhg 
the specified amount of medicament in an Er l emyer  flask and 
adding t o  it the specified m u n t  of molten SSSS base; the flask 
and its contents WE' heated on a w a t e r  bath a t  60°, af ter  f i t t i n 3  

a reflux condenser, s t w r i n g  slowly and continwusly unt i l  carp- 

lete dissolution of the mdicament; the whole was l e f t  t o  cool to 
55O before m u l d i q  (4). 
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PANTHENOL, CHLORPHENESIN AND LIGNOCAINE ON SSSS 2281 

ASSESSING THE PHYSICAL PROPEREES OF THE STICKS 

The prepared s t icks  w e r e  left a t  rccxn temperature fo r  a t  

least 48 hours before any of the  following t e s t s  w e r e  performed: 
disintegration time, hardness, penetrabi l i ty ,  Softening p i n t ,  yie.Ld 

by abrasion and rate of drying by evaporation ( 4 )  . 

RESULTS AND DISCUSSION 

Table  2 and Fig. 1-16 i l l u s t r a t e  the influence of the  

investigated medicaments on the  physical character is t ics  of the 
studied SSSS bases. 
Disintegration th: 

-Panthenol:  Fig. 1 shows that Pan theml  tends to shorten the  
disintegration tim of a l l  tes ted SSSS bases; this ef fec t  is 
yery limited i n  EG- f o m l a t e d  bases and mst promunced i n  PEG 

600-fomlated ones. 
-Chlorphenesin: Fig. 2 shows that Chlorphenesh tends to prc- 
long the disintegration tim of glycerol or FG-formulated bases 
and shorten that of PM; 600 containing mes, to  sore extent; i n  

the case of PEG 400 bases, the d i c a m e n t  does n o t  seem t o  af- 
f e c t  this parameter appreciably. 
-Lignocaine: Fig. 3 shows that only FG f :omlated SSSS bases 

find t h e i r  disintegration tim sawwhat prolonged by addition 
of Lignccaine; on the  other hand, this rnedicament tends t o  shor- 

ten the disintegration tire of s t i c k  bases f o m l a t e d  with 
PM; 600 or  PEG 400, although to  a lesser extent i n  the latter 
case. The presence of Lignocaine does imt seem t o  a f f ec t  the 

disintegration time of glycerol-fomlated bases to  any sig- 

nif  icant extent. 
I t  is notewrthy to recall i n  t h i s  respect t h a t  a lower 

disintegration t k  favours drug release from the  base ( 1 9 ) .  
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FIGURE 1 
Influence of Pantheno1 (5%) on the D i s i n t e g r a ~ o n  Tim of the 
Selected Stick Bases. 
0- Glycerol-fomlated Ease 
.--r-. 3 'I +MEdicamnt 
A.-A FG-formulated B a s e  
A- - - A  t i w d i c m t  
-0 PM; 600-fomlated Base 

+M&carrent 
~------3( PEG 400- 
&--X +Medicamnt 

I t  11 

II 11 I I  

11 

11 I I  

11 

II I 1  0 - - - 0  

Haxdnes s : 
-Panthenol: Fig. 4 shows that Panthem1 s t icks  showmked ly  

lo= hardness values than the correspnding bases, except i n  
the case of s t i cks  containing mre than 12.5% PS which show 
s l igh t ly  higher values. 
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FIGURE 2 
Influence of Chlclrphenesin (1%) on the Disintegration Tirre of 
the Selected Sticks Bases. Key:as fig.  1. 

-Chlorphenesin:: Fig.. 5 shows that Chlorphenesin :increases ap- 

preciably the hrdness of FG and glycerol-formulated SSSS bases. 

A similar effect is observed i n  the case of the polyethylene 

glycols but t o  a lesser extent. 

-Lignocaine: Fig. 6 shows that only those bases wkth FG or 

glycerol generally show relatively higher hardness in  presence 

of Lignccaine . 
show hardness fluctuations as  a function of hmcr:tant concent- 

ration and, a l thugh PEG 600-fomlated bases s e ~ m  t o  be sliqh- 

t l y  affected by t k  presence of the Iredicament, those containing 

PEG 400 generally tend t o  keams softer. 

Medicated sticks containing plpothylene glycols 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1800 

1500 

1000 

5 00 

0 
% I.) 

10 1 2 . 5  15- 17,5 20 
Humectant  C o n c e n t r a t  ion 

FIGURE 3 
Influence of Lignocaine (2%) on the Disintegration T i m  of 
the Selected Stick Bases. Key:as fig. 1. 
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FIGURE 4 
Influence of Panthenol (5%) on the Hardness of the Selected 
Stick Bases. Key:as fig. 1. 
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FIGURE 5 
Influence of CNo1:phenesin (1%) on the  Ilardness of the Selec- 
ted Stick Bases. E:ey:as f ig .  1. 

Penetrabi l i ty  : 

Generally sp&$;il?g, the presence of any of the three 
investigated medicaments is shown (Figs. 7-9) to increase the 
penet rab i l i ty  of the respective stick base; b w e v e r ,  above 15% 

PG, Chlorphenesin is shown to lower such a parmrlter. 

Softening Point. : 

-Panthenol: Fig.  10 shows that Panthenol  lowers the softening 
point  of all eie investigated ssss bses by 2 to 5‘). 
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FIGURE 6 
Influence of Lignocaine (2%) on the Hardness of the Selected 
Stick Bases. Key: as fig. 1. 

-CNorphenesin: Fig. 11 shows that t h i s  drug affects the sof- 

tening point of the SSSS bases, i n  which it is incorporated, very 
slightly. 
-Lignocaine: Fig. 1 2  shows tha t  Lignocaine l o w e r s  the soften- 
ing p i n t  of a l m s t  all tested stick bases, except i n  a f e w  ca- 

ses where this p a r m t e r  is  not affected a t  all; otherwise, the 
lowering in soft&m p i n t  ranges fram 1-3 . 0 

Anyhow, the softening pints of the tested medicated sticks 

mved within the limits of safety, as far as resistance to han- 
dling and storage in areas w i t h  occasional hot s m r s  is con- 
cerned (20 ,21). 
case of Indicated sticks might be a direct result of the sob- 

The variation i n  softening points noted i n  the 
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FIGURE: 7 
Influence of Pantheno1 (5%) on the Fenetrabil i ty of the  Selec- 
ted Stick Bases. Key: as f ig .  1. 

b i l i t y  of each s p e c i f i i c  drug in the organic or aqueous region 

of the soap micelles (22,231 . As winsor (22)  postulated, sodium 
stearate based sticks, when heated, the  soap alone undergoes a 

process of complex stepwise n-elting in  w h i c h  first the  hydroc- 
arbon chains and theri the polar groups undergo prcgressive dis- 
ordering. 
ons can be disscllved in limited m u n t s  i n  the dimrdered hydro- 
carbon regions of the soap, while the  polar groups of the soap 

largely r e t a in  their c rys ta l l ine  order. 

Over the  imtermdiate range of tepnperature, hydrocarb- 
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FIGURE 8 
Pnfluence of Chlorphenesin (1%) on t h e  Penetrability of the 
Selected Stick Bases. Key: as  fig. 1. 

Yield by abrasion: 

-Panthenol: Fig. 13 shows that Pantherx)l obviously increases 
the yield by abrasion of the investigated SSSS bases to  diffe- 

rent extents. 
Indeed, Pantheml was reprted to  be an excellent humectant 

and spreading p r m t i n g  factor (9,241, imparting better glide 

and clarity t o  Cologne s t i cks  (7) . 
-Chlorphenesin: Fig. 1 4  shows that, as in the case of Pan theml ,  

Chlorphenesin increases the yield by abrasion values of the 

corresponding bases: however, in the case of glycerol-fomlated 
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FIGURE 9 
Influence of Lignocaine (2%) on the Penetrability of the Selec- 
ted Stick Bases. Key: as  fig. 1. 

sticks, this is true only &ve 15% h m c t a n t  con1::entration. Ag- 

ain, PEG 400-formulated Chlorphenesin sticks show the highest 
yield by abrasion values. 
-Lignccaine: Fig. 15 shows that glycerol or PEG 600-fomlated 

Lignccaine sticlcs show slightly higher yield by abrasion values 
than their  correspnding bases, below 15% hmectant  concentration; 

above this hunwztant concentration Lignocaine st..icks shcw sli- 
ghtly higher yield by  abrasion values than their  cmrresprding 

bases. 
ghest yield by abrasion values. 

wain,  I?M; 400-fomlated Lignccaine sticks show the hi- 
In the case of sticks containing 
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FI- 10 
Influence of Panthenol (5%) on the Softening Point of the  
Selected St ick  Bases. Key: as fig. 1. 

FG as humctant, the curves for the medicated and non-mdicated 
s t icks  intercept at  m y  points d a t i n g  t h a t  Lignocaine does 

not affect the yield by abrasion values of the correspnding 
bases to a great extent. 

It is  notewrthy to  recall that the yield by abrasion 
value reflects the limits above or below which a specific for- 
mla becanes unapplicable. 

of the stick released on the skin by gentle rubbing is taken 

This is txue as far  as  the quantity 
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FIGURE 11 
Influence of Chlorphenesin (1%) on the  Softening Point of the 
Selected Stick B a s e s .  Key: a s  f ig .  1. 

as an index to  dosage def in i t ion  (25-27). 

tkis parameter was roticed to  be influenced by the touqhness, 
f r i a b i l i t y  or plast ic izat ion of the s t ick  mss (28,29); a w e l l  

plasticized s t ick  wulld yield mnpxa t ive ly  l o w e r  quant i t ies  
due to  the re la t ive ly  strong bonding within the qel s t ructure .  

A s  a pract ical  finding,. 

Rate of Drying laf the Sticks by m a p r a t i o n :  
-Pantheraol: Fig. 1 6  shows that there is an appreciable l o w e r -  
ing i n  the rmximnn percent weight loss by evapra t ion  f ran  the  
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FIGURE 1 2  
Influence of Lignocaine (2%) on the YQftening Point of the 
S e l e c t e d  St ick  Bases. Key: as fig.  1. 

bases a s  a result of the addition of Pmthenol t o  the respective 

fomulations. Moreover, Table 2 s b w s  t h a t  Panthenol st icks show 
the least weight loss by evapration amng all investigated 
d i c a t e d  s t i cks .  The increased weight loss f r o m  Panthenol sti- 

cks containing mre than 17.5% glycerol or polyethylene glycols, 
is minly due to  syneresis (23,301. 

43lorphenesin: T a b l e  2 shows that Chlor-phenesin sticks do not 
differ much f r m  their  correspmkng bases in their  r a t e  of 
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FIGURE 13 
Influence of Pant lhenol  (5%) on the Y i e l d  by Abrasion Given by 
the Selected Sticlc Bases. Key: as  fig. 1. 

drying by evaporation, denoting the negligible influence of the 

drug on th is  pmirreter. 
-Lignccaine: T a b l e  2 shows t ha t  there i s  no sign]-ficant differ- 

ence between sticks containing Lignccaine and their  correspond- 
ing bases as far as the rate  of drying evaporati:)n parameter is 
concerned. An exception may be offered by medicated sticks 

with a high hmectant content which m y  show sawwhat lower 
values than their  corresponding bases. 

The unique behaviour of Panthenol sticks r m y '  be attributed 

t o  the solubility of! this drug in both w a t e r  and alcohol (7,9) 
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FIGURE 14 
Influence of Chlorphenesin (1%) on the Yield by Abrasion Given 
by the Selected Stick Bases. Key: as fig.  1. 

both present i n  SSSS (23) .  

solvents entrapped in the gel structure for longer periods. 
Accordingly, one might suggest the inclusion of Panthenol as 
a basic ingredient i n  SSSS bases, whenever pss ib l e .  

This enables Panthenol to keep the 

coNcLus1oNs 

1. The disintegration t k  of the studid SSSS bases is general- 

l y  lowered by the three investigated medicaments; however, glyce- 

ro l  or PGfonrnilated s t i c k  bases find the i r  disintegration time 
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FI- 15 
Influence of Ligiocaine (2%) on the Yield by Abrasion Given 
by the Selected S t i c k  Bases. Key: as fig.  1. 

slightly prolorged or unaffected by the addition of Chlorphen- 

esin or Liqnocaine. 
2. Panthenol general.1~ lowers the hardness of the investigated 

bases, PG bases being leas t  affected. 
reased with Chlorphenesin or Liqnocaine, but t o  <:L lesser extent 
with the la t te r  druq. 

3. G e n e r a l l y  sFeakhg, Panthenol m k e d l y  increases the penetra- 
b i l i t y  of the investigated s t i c k  bases; Chlorphenesin and Lign- 

ccaine also do so but t o  a lesser extent. 
4. The softening p i n t  of the SSSS bases is  geneirally lowered 

in presence of Pantfaem1 or Liqnccaine; Chlorphenesin does not 

Hardness i s  generally inc- 
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Canparison of the M a x i m u m  Percent Weight Loss by Evaporation 
of Panthenol Sticks and their  Respective Bases. Key: as fig. 1. 
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generally a f f ec t  the softening p i n t  of the stick: bases; anyhow, 

the  softening F o i n t  of the investigated medicatex1 s t i c k s  p i n t s  

out to  t h e i r  r e s i s t i m c e  to handling and storage in areas w i t h  

occasional hot sumness . 
5. Panthenol appreci.ably increases the yield by cabrasion of a l l  

investigated bases; Chlorphenesin and Lignocaine do not appre- 

c i a b l y  influence this parameter except i n  the case of PEG 400 

bases where the yield is  markedly increased i n  presence of 
Ugnocaine . 
6. The r a t e  of drying by evapra t ion  of all investigated s t ick  

bases is greatly lowered on addition of Panthenol; Chlorphenes- 

in and Liqnocaine a f f ec t  this para t e r  to a mcl-t lesser extent. 
The inclusion of Par~thenol, whenever p s s i b l e ,  a s  a basic ingre- 
dient in SSSS bases is suggested. 
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