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Dihydroergotamine (DHE) is widely used i n  the t r ea tmnt  of 

migraine as I.M. in ject ion of 1.0 mg/ml. 

2% when taken o ra l ly  and the  drug is subjected to  extensive first- 

pass effect .  The physicechemical and pharmacokinetic characteris- 

t i c s  of DHE such as small dose, lm M.W. and extensive hepatic mta- 

b o l i s m ,  suggests that t h i s  drug is a possible candidate for trans- 

dermal delivery . 

Absorption of DHE averaged 

The purpcse of t h i s  study was to invest igate  t h e  e f fec t  of 

vehicle and dose variation on the percutaneous absorption of DHEL 

In-vitro diffusion s tudies  were conducted u t i l i z i n g  improved Franz 

diffusion cells. 

employed as a b a r r i e r  membrane. 

-- 
The rabbi t  sk in  obtained f r a n  the  dorsal area was 
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1698 NIAZY, MOLOKHIA, AND EL-GORASHI 

The percutaneous absorption of DHE was measured a f t e r  applica- 

t ion  of 16.0 mg/nil of  DHE solut ion from 5 different  vehicle: pmpy- 

lene glycol, w a t e r ,  polyethylene glycol 400, l iqu id  paraffin and 

glycerin. 

medium for t h e  transdenral f o m l a t i o n  of DHE. The amount of the  

drug absorbd during the  24-hours period from the  propylene glycol 

base was considerably larger than that absorbed from any other 

vehicle used i n  the st,udy. 

f o r  t h e  drug. 

the skin increased, the munt of the  drug permeated through the  

m d m n e  a l so  increased which suggests passive diffusion mechanism 

f o r  the  percutaneous absorption of CHE. 

I t  w a s  found that pmpylene glycol was the mst effect.ive 

Water w a s  the slavest delivering medium 

The data showed tha t  as the  dose of DHE applied to  

INTRMKTCTION 

Transdermal drug delivery has gained increased popl la r i ty  i n  

t he  past decade (1-6) , pcssibly ctue t o  the  successful introduction, 

i n  July 1981, of TransdeMcoplamine (7) f o r  prevention of m t i o n  

sickness. Che year later, three transderm.1 therapeutic systens of 

nitroglycerine f o r  prevention and/or treatlnent of angina pectoris 

successfully received F’DA approval for rnarketting (8). Recently, 

transdenrral therapeutic sys t em of colonidine for treatmt of hyper- 

tension (9) and oestradiol for t r ea t ing  menopausal symptoms (10) 

were appmved for mrketing. Currently, a number of other drugs 

such as the antihistaminic azatadhe (ll), the p-blockers timolol 
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TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1699 

(12) and Ehlpranolol (13),  t h e  analgesic  fentanyl (14),  and testo- 

s te rone ,  f o r  testosterone deficiency i n  hypogpnadal men, (15) are 

undergoing invest igat ion a s  pcss ib le  candidat.es for transdeml 

delivery.  

Transdermal therapeut ic  s y s t e m  are designed t o  achieve a 

continuous and cont.mlled absomtion of the  drug to  the  systemic 

c i rcu la t ion  without passing through the  l iver  where extensive meta- 

b o l i s m  of the  drug can t,ake place,  

w i l l  reduce the  adverse act ion caused by the d a e  dumping effect 

which of ten OCCUIS a f t e r  oral and parentera l  dosing. 

In  addi t ion,  such dosage form 

Dihydroergotamine (DHE) mesylate, 9,lO-Dihydro-l2-hydroxy-2 - 
methyl-5 rzc-benzyl-ergot.aman-3,6,18-trione methanosulphonate 

(C33H37N505, ~ S o $ = 6 7 7 . 8 )  is an alpha adrenergic blocking agent 

w i t h  a direct s t h l a t i n g  e f f e c t  on the  s m t h  muscle of the peri-  

pheral and cranial blcod vessels (16). IXle to  t h i s  e f f e c t ,  DHE is 

widely used i n  the prevention and/or treatment of migraine as an 

I.M. in jec t ion  of 1 mg/ml  (17, 18). Absorption of IXIE ranged frcm 

20-53% when taken ora l ly ,  but  96% of the  o r a l l y  absorbed dose w a s  

subjected to  f i rs t -pass  e f f e c t  (19). The mean apparent h a l f - l i f e  

of IXIE w a s  2.37Hl.29 - hours (17). 

In  v i m  of t h e  physicochemical and pharmacokinetic characteris- 

t ics  of DHE (e.g., stmll dose, lm M.W., l i p i d  s o l u b i l i t y  and an 

extensive first ,-pass e f f e c t ) ,  it seem tha t  there is potent ia l  for 

inves t iga t ing  the f e a s i b i l i t y  of incorporating IXIE i n t o  a transder- 

ma1 therapeut ic  system. 
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1700 N I A Z Y ,  MOLOKHIA, AND EL-GORASHI 

The importance of the  vehicle on percutaneaus absorption is 

w e l l  documented (20-23). No vehicle can ccnrpletely force a drug to  

go thraugh the  skin if for physicochemical reasons the drug can not 

penetrate through t h e  d m e .  

t ia l  f o r  s k i n  penetration, the  vehicle can play an kpOI'tant mle 

i n  transdermal delivery of drugs by changing t h e  a f f in i ty  of the  

drug fo r  the  vehicle and/or a l te r ing  the  property of the &me. 

As a resu l t ,  par t i t ioning of the  drug into the  skin and consequent- 

l y  t h e  rate of transport m y  be increased. 

However, for drugs with some poten- 

In the  present study the  transderrnal delivery of DHE from 5 

different  vehicles: glycerin, l iqu id  paraffin,  polyethylene glycol 

(PEG 400), propylene glycol and water was masured, in order to  

seek the  mt appropriate vehicle f o r  the transdemal fonrulation 

of DHE. In addition t h e  e f fec t  of concentration as a factor  cmt- 

ro l l ing  the  rate of percutaneous absorpt im was also investigated. 

MATERIAZS 

Dihydmergotamine mesylate (Sandoz Phamaceuticals, E. Hanover, 

N. J. , U. S. A. ) , glycerin (Riedel-Dehaen AG, Seelze-Hannover , F. R.G. ) , 

l iquid paraffin (Hopkin and W i l l i a m  Ltd. , &sex, England) , poly- 

ethylene glycol 400 (li'luka AG, Buchs, Switzerland), propylene glycol 

(Fisher Sc ien t i f ic  Ccanpany, Fa i r  Lawn, N.J. , U . S . A . ) ,  propylhydroxy- 

4-benmate (E. Merck AG, Denrstadt, F.R.G.), sodium chloride, gly- 

cine, and hydrochloric acid (BDH Chemicals Ltd., Poole, mgland) 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1701 

w e r e  used without fur ther  plr i f icat ion.  Methanol (E. Merck AG, 

Dernstadt, F.R.G. ) and ace toni t r i le  (BCH Chemicals Ltd. , €bole, 

&gland) were HPLC grade. 

METEKlcls 

Preparation of rabbit skin: 

Male w h i t e  New Zealand rabbits weighing 3.0-3.5 Kg w e r e  selec- 

ted. After sacr i f ic ing  t h e  animal, the  skin was  carefully r m v e d  

leaving the f a t  t i s sue  behind. The ha i r  w a s  clipped ( D a i t o  E l e c t r i c  

Machine Ind. Co. L t d . ,  Japan) as clcse as possible t o  the  skin wi th-  

out damaging it. The skin was examined under a high-powered magni- 

fying lens  for damage or diseased conditions, 

the ba r r i e r  was disrupted w a s  not used in  t h e  study. Then, the  dor- 

sal area of t h e  skin was imnediately cut  int.0 pieces (5x10 cm) , 

wrapped in  freezer bags and stored i n  a freezer. 

experiment, t h e  frozen skin sample w a s  thawed at man tgnperature 

and washed w i t h  warm water. 

The skin i n  which  

Before s t a r t i ng  an 

In-vitru diffusion technique: 

In-vitro diffusion s tudies  were carried out u t i l i z i n g  improved 

W a n ~  diffusion cells (Crown G l a s s  Ccmpany, Somerville,N.J. yIJ.S.A.). 

?he cell consists of t h e  cap (donor Cmpartment.), body (receptor 

compartment,), clamps and a s t i r r i n g  bar (Figure 1). 

pr tment  had a volume of 15.0 niL, and an effect ive permeation area 

of 3.14 cm , 

-- 

The donor corn- 

2 The skin w a s  t i gh t ly  secured between the  receptor and 
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1702 NIAZY, MOLOKHIA, AND EL-GORASHI 

FIGURE 1 

Schematic diagram of Franz diffusion cell drive console. 

the donor compastments. 

using scissors and forceps. 

with isotonic sa l ine  solution. 

ccanpartment was maintained at 37OC by thermostatically controlled 

water enters the laver part of the water jacket surrounding the cell 

body and circulates  through t h e  upper part .  

l iquid bathing the mgnbrane was maintained by t h e  ag i ta t ing  action 

of teflon-covered mdgnetic s t . i r r ing  bar. The cell cap w a s  open to 

Any excess of the IreI&rane w a s  tritmed 

The receptor compartment was f i l l e d  

"he temperature i n  the receiving 

The tgnperature of the 
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TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1703 

the  air, exposing the epidermis t o  t h e  ambient condition of labora- 

tory environment and allowing quick appl icat ion of the  dose to  the 

skin.  Samples weye collected through the swling port. Nine of 

these cells w e r e  inserted i n  9-cleas a c r y l i c  munt ing  blocks which 

allow viewing of dynamics within the cell in  especial ly  designed 

Franz diffusion cell dr ive console. The console is connected t o  a 

constant temperature water pump (Haak Company, Frankfurt ,  F.R.G.) by 

s t a i n l e s s  steel manifold pipes which distribute and r m v e  warn 

water i n  continuous c i rcu la t ion  throum t h e  water-jacket surrounding 

each cell. 

(600 qm) magnet dr iv ing  motor which dr ives  t h e  s t i r r i n g  bar placed 

i n  the diffusion cell. 

Each cell munt ing  is equipped w i t h  a s i n g l e s p e e d  

Permeat ion studies : 

To determine the  e f f e c t s  of vehicle on penetration of DHE 

through the rabbit sk in  and to  f i n d  the  mt e f f e c t i v e  rmiium f o r  

the t r a n s d e m l  f o m l a t i o n  of MIE, several vehicles including pro- 

pylene glycol ,  glycer in ,  w a t e r ,  propylene glycol 400, and liquid 

paraf f in  w e r e  tested as the  mdium for the  f o m l a t i o n  of DHE. 

One hundred s ix ty  milligram of accurately weighed  IXE mesylate 

were added t o  each of 10.0 ml volumetric flasks containing d i f fe ren t  

vehicles.  The f i n a l  c o n c a t r a t i o n  of DHE solut ion i n  each vehicle  

was 16.0 n g / m l ,  frm which 1.0 ml was applied to the sk in  i n  t h e  

donor compartment. 

drug-free vehicle  was applied to the skin.  

One cell was used as a reference where 1.0 ml of 

"0  ml samples fmm the  
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1704 N I A Z Y ,  MOLOKHIA, AND EL-GORASHI 

receptor phase w e r e  withdrawn from each cell at 3, 6, 9, 12 and 24 

hours a f t e r  i n i t i a t i n g  of t.he experiment and fi l t .ered t.hrough 0.45 

Millipore f i l t e r ,  type HA (Millipore Corporation, Bedford, MA, USA). 

The sample t.aken f o r  t he  assay from the diffusion cells was 

hmxiiately replaced by fresh isotonic sa l ine  solution. 

taken to avoid air  bubbles rmaining under the skin. 

saw?t.imes diluted as necessary and assayed f o r  DHE. 

Care w a s  

Sanples w e r e  

In order t o  determine the effect  of DHE concentration on its 

percutaneous aborp t ion ,  and to  f ind the optinun concentration of 

DHE which could be used i n  the  t r a n s d e m l  dosage form, four experi- 

ments were carried out using four different  concentrations of DHE 

solutions (8.0, 16.0, 30.0 and 50.0 mg/nii) i n  the propylene glycol 

base. 

earlier. 

mr imta l  procedures were kept t h e  ssullt? as described 

Assay method for DHE: 

Concentration of DIE in t.he various samples were determined 

using an I l P E  assay method previously developed i n  cur laboratory 

(24) 

F33suLTs AND DISCUSION 

The penneation data  of DHE obt,ained from different  vehicles 

?he average amount of DHE which are presented in  Table 1 and 2. 

penetrated the  skin from water base during the  24 hours was found 
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TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1705 

Glycerin Liquid 
Paraffin 

0.12+0.01 0,225.06 

0.20+0.08 - 0.255.07 

0.245.02 0.965.18 

0.24N.03 - 0.795.05 

0.47N.17 - 1.92M.47 - 

1.275.26 4.145.56 

TABLE: 1 

h u n t  of DHE Penetrated t h m g h  the Skin from Different V e h i c l e s  

Water 

0.04+0.01 

0.04+0.01 - 

0..043+0.002 - 

0.09M.01 - 

0.09+0.007 - 

0.3 N.03 - 

'ime 
n t e r v a l  
hrs) 

0 - 3  

3 - 6  

6 - 9  

9 - 12 

-2 - 24 

0 - 24 

* +  
DHE i n p g  2S.E. which penetrated skin 

Propy l ene  
Glycol 

0.255.02 

0.33W.03 - 

0.3520 04 

0.635.19 

5.6951.70 

7.259.80 

PEG 400 

0.12a.02 - 

0.379.10 

0.375.03 

0.53a.15 - 

1.685.41 

3.055.29 

* Average of four cells. 

+ Standard error (S.E.). 

t o  be 0.3 p g  and the maxirrum ra te  of absorption was 0.02 pg/hr and 

occurrt?d during the 9-12 hours t h e  interval. Around 1.27 pg of 

DHE delivered through t,he skin during 24-hr af ter  application of 

glycerin as medium containing t.he drug w i t h  a m i m u m  rate of 0.07 

pg/hr achieved during 9-12 hours t i m e  interval. The absorption 

rate of DHE from PI% 400 reached the rraxrlrmm rate of 0.13 pg/hr 
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1706 

Propylene 
Glycol 

0.08+0.01 

O . l e . 0 1  

0.1~.006 

0.13+0.02 - 

0 . 3 e . 0 8  

NIAZY, MOLOKHIA, AND EL-GORASHI 

PEG 400 

0.04s.mE 

0.08$.02 

o . e . 0 1  

0.12+0.02 - 

0.13fo.01 

TABLF: 2 

Comparison &tween Percutaneous Absorption Rate of DHE f m  

Different Bases 

Midpoint 
of Time 
Interval 
(m) 

1.5 

4.5 

7.5 

10.5 

18.0 

Percutaneous Absorption 
/hrL S.E. 
Glycerin 

0.04+0.00: 

0.055 01 

0.06*.01 

0.07+0. - OOE 

0.055.01 

Liquid 
k r a f  f i n  

0.07$.02 

0 08+O. - 0 0 2  

D,I . l~ .02  

0.075). 004 

0.08+0.01 

Water 

O.Ol_+O. 004 

0.01s. 003 

O.Ol_+O. 002 

0.025l.002 

0.01+0.001 - 

* Average of four cells. 

during 12-24 hours time interval and the mean to ta l  munt of DHE 

transported through the skln was about 3.05 pg. 

penetrated the s k i n  using llquid paraffin as base w a s  found t o  be 

4.14 p g  during the  24-hr t i m e  period with a aaxirnum rate of 0.11 pg/ 

h- achieved during 6-9 hours time interval. 

DHE permeated through the s k i n  during the 24 hrs f m  the propylene 

glycol base. The highest rate of penetration from propylene glycol 

was 0.3pg/hr, which occurred during the 1224 hrs  t im interval .  

'Ihe anXunt of IPIE 

A total of 7.25pg of 

Figure 2 is histogram i l lus t ra t ing  the amount of MIE delivered 

The c m l a t i v e  through the skin i n  24 hrs  frcm different vehicles. 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1707 

GLYCERIN PARAFFIN PROWLENE 

GLYCOL 

PEGLOD WATER 

FIGURE 2 

Histogram showing t h e  effect of d i f f e r e n t  vehicles on t h e  pen&=- 

t i o n  of DHE through rabbit skin.  

rates of DHE absorption observed f o r :  water, glycer in ,  PEX; 400, 

l i q u i d  paraff in  and pmpylene glycol w e  plo t ted  against  t h e  mid 

poin ts  of t h e  sampling in te rva ls  i n  Figure 3.  F’mm the  histogram 

and t he  rate p r o f i l e s  dram i n  these f igures  it is clear tha t  the 

highest p e m a t i o n  was obtained when pmpylene glycol was used a s  

medium f o r  the transdexmal f o m l a t i o n  of DHE. Water was the 

slavest del iver ing medium for the  drug. The m u n t  of trans- 

ported through t h e  skin from PEE 400 during the  24 h r s  (3.05 pg) w a s  

about %fold mre than the  m u n t  delivered using glycer in  as 

vehicle f o r  the drug. However, t h e  total amsunt of LHE crossed t h e  
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1708 NIAZY, MOLOKHIA, AND EL-GORASHI 

1 9 .  
-Q-QHo 0 

1.5 3 4.5 6 7.5 9 10.5 12 13.5 I5 16.5 18 

TIME ( hrs.1 

FIGURFi 3 

Effect of different  vehicles on the  rates of percutaneous absorption 

of DHE. Keys (O), water; (a), l iqu id  paraff in;  (A), glycerin;(X), 

PEG 4000; ( 0 ) , pmpylene glycol. 

skin from the l i qu id  p r a f f i n  base w a s  mre than that from the PEG 

400 base. S t a t i s t i c a l  analysis  of t.he data using Student’s t-test 

indicates that the  difference i n  the resu l t s  obtained from the  

different  vehicles w e r e  s ignif icant  (P<0.05). 

There could be  two possible explanations for the larger  arrpunt 

of DHE absorbed from pmpylene glycol base ccpllpared t o  the other 

vehicles tested i n  t h i s  study; pmpylene glycol is knm t o  solvate  

the  stratum mrneum by unfolding the keratinized protein rmtr ix ,  

therefore, increasing the permeabi l i ty  of drugs and also knmn that 
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TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1709 

this vehicle penetmtes  t.he skin itself (22),  thus it is possible  

that, DHE may be carried i n t o  the  skin w i t h  pmpylene glycol. 

be seen from Figure 2 tha t  the amount of I=HE delivered through t h e  

s k i n  f r o m  PEG 400 w a s  around 40% of the munt obtained by using 

pmpylene glycol. 

penetration a b i l i t y  of PEG 400 (22, 25). 

is less e f f e c t i v e  i n  m i n t a i n i n g  hydration of the s k i n  sur face  and 

it is knm that dehydrated s k i n  is more r e s i s t a n t  t o  penetration 

(26). 

glycer in  base may be a t t r i b u t e d  to  the  weak penetration a b i l i t y  of 

glycer in  through the sk in  itself (22); 

m u n t  of DHE penetrated across the  skin from l i q u i d  paraf f in  base 

w a s  about 14-fold more than the m u n t  transported using water as 

Miurn  for the drug. The lower value obtained f o r  the w a t e r  base 

may be due to  t h e  lm s o l u b i l i t y  of the drug i n  t h i s  vehicle  which 

m y  lead to l m  themdynamic a c t i v i t y  of DHF, i n  the water base. I n  

addition the l i p o p h i l i c  nature  of t he  membrane could retard p e n e t r a  

t i o n  of t h e  drug frcin t h e  water base. A similar r e s u l t  obtained by 

Touitou (27) f o r  penetration of diazepam f r m  water base due to  the 

very low s o l u b i l i t y  of the drug i n  water. On the  other hand, the 

r e l a t i v e l y  large amount of DHE delivered a c m s  t h e  &ram frcm 

liquTd paraf f in  base could be explained by the  good s o l u b i l i t y  of 

the drug i n  t h i s  vehicle as w e l l  as the f a t t y  nature  of t h e  m&rane. 

It can 

This r e s u l t  could be a t t r i b u t e d  to  the poor 

In addi t ion,  t h i s  vehicle 

The l a v  overa l l  percutaneous absorption rate of c%IE from 

Table 1 shms tha t  the  

Table 3 represents  the  permeation of DHE f r m  pmpylene glycol 

base using d i f f e r e n t  drug concentrations. 

drug delivered through the skin during t,he 24 hrs pried frcm the 

concentration; 8, 16, 30 and 50 w/ml were 3.78, 7.25, 14.47 and 

The total amxlnt of t h e  
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0.25fo.02 

TABLE: 3 

0.25fo.005 

NIAZY, MOLOKHIA, AND EL-GORASHI 

0.35+0.04 - 

0.635.19 

5.695.70 

Amount of DHE Penetrated through the Skin fm Different 

Concentrations i n  Propylene Glycol Base 

1.23M.14 - 

1.27M.08 - 

10. 8e1.14 

3 - 6  

6 - 9  

9 -  12 

I 2  - 24 

0 - 24 

DIE inp@.E.  which penetrated the skin 

8 

0.175l.003 

0.14s. 04 

0.21fl.05 - 

0.4521.12 

2.6321.13 

3.785.45 

0.56M.05 - 
0*33_+0*03 I 

7.255.80 14.47+1.50 

0.339.02 

1.21M.26 - 

5.77+1.21 - 

4.07+1.08 - 

27.625.20 

38.98+6.31 - 

+ Average of three cells. 

* Average of four cells. 

38.98 Pg respectively. 

DHE i n  the vehicle increased, the anrJunt of the drug crossing the 

& m e  also increased. 

DHE absorption through the skin was t he  passive diffusion. 

the saturation concentration of DHE i n  pmpylene glycol is 50 rop/ml, 

increased concentration did not result i n  enhanced permeation. 

The data shaved that as the  concentration of 

The results suggest that the mechanism of 

Since 

In t h e  present study the diffusion parameters of DHE fran the 

pmpylene glycol base were also determined using the lag time method 
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TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 

TABLF: 4 

Cumulative Amount of DIE Penetrated through t h e  s k i n  from 
* 

Propylene Glycol Base 

Time 
(Seconds) 

10800 

21600 

32400 

43200 

86400 

1711 

Cumulative h u n t  of IX-IE i n  gm which penet.rated 
the sk in  X + S.E. 

0.33 X _+ 0.02 X lo4 

1.54 X + - 0.27 X lom6 

7.30 X + - 1.27 X 

11.37 X 2 2.14 X lo4 

38.98 X _+ 6.31 X lo4 
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W- 
'0 

X 

E, 
Y 

c3 
W 
F 

n 
I- 
W z 
W a 

a 

c 

sec 

10800 21600 32400 43200 54000 64800 75600 864M) 

T I M E  ( Sec. 1 

FIGURF 4 

Typical penneation curve for CHE (50 mg dose) fran propylene glycol 

base. D
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TRANSDERMAL DELIVERY OF DIHYDROERGOTAMINE 1713 

(28) and u t i l i z i n g  the data presented i n  Table 4. !he steady state 

flux of DHE through t h e  excised rabbi t  s k i n  was achieved 7 hm past 

application of 50.0 mg dme  of DHE from the propylene glycol base 

as sham i n  Figure 4. 

c ient  of DHE w a s  1.22 X 

reported f o r  steroids by Scheuplein (29). 

c ien t  of DHE w a s  found t o  be  3.39 X lo-' cm/sec. 

par t i t ion  coefficient from propylene glycol base w a s  0,30 X 10 

The calculated value of t he  diffusion coeffi- 
2 cm /sec., which was higher than those 

The permeability coeffi-  

"he value of the  
-2 . 

Based on the data  generated from t h i s  study, propylene glycol 

w a s  chmen a s  the primary medium f o r  t he  transdermal f o m l a t i o n  of 

IXE over a l l  other vehicles tested i n  t h i s  investigation. A similar 

conclusion w a s  derived by Wotton et. al. (23) for choosing pmpylene 

glycol as vehicle f o r  metronidazole. 

appeared to  be m t  effect ive m d t u m  for t h e  transdeml f o m l a t i o n  

of DHE, the  anaxult of t h e  drug which penetrated the  skin was too  

little to  achieve therapeutic efficacy, Therefore, a way t o  enhance 

the  penetration of DHE through the sk in  is necessary. 

s tudies  are currently underway t o  investigate t h e  e f fec t  of  various 

penetration p m t e r s  cn t h e  transport rate of IME through the s k i n  

i n  order to  develop a c l in ica l ly  acceptable transdeml dosage form 

of LWE. 

Although propylene glycol 

Additional 

The authors would l i k e  to  thank Research Center at  t h e  College 

of pharmacy ( D U )  for supporting t h i s  project and Mr.  K. Abbas f o r  

typing the  manuscript. 
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