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ABSTRACT 

Dika fat, a sol id  vegetable fat, derived f r o m  the 

seeds of Irvina i a  crabonensis w a s  evaluated as a supposi- 

tory base f o r  aspirin,  aminophylline and chloroquine 

phosphate. 

ted with dika f a t  blends sa t i s f i ed  the pharmaceutical 

requirements of drug release and s tab i l i ty .  

colour observed with aminophylline preparations may be 

due to a physical interaction between the drug and base. 

The observed change in colour did not  however change the 

in dtK, release of the drug. 

INTRODUCTION 

The result  show tha t  the suppositories fonnula- 

A change i n  

-7 

The so l id  vegetable f a t  extracted from the seeds of 

Irvinqia qabonensis was a subject f o r  intensive studies 

because o f  its potent ia ls  in pharmacy (1,2). Udeala e t  a1 

(1) showed that dika f a t  compared favourably with magnesium 
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2732 MEGWA 

stearate and talc when used as t a b l e t  lu l~r icant ,  These 

investigators found tha t  using dika f a t  as a t ab le t  lubri- 

cant in aspir in  formulation offered an .improved s t a b i l i t y  of 

the drug, 

moisture adsorption by the formulation, 

the use of dika f a t  as  a lubricant i n  aspirin fomul.ation 

r e su l t s  in the avoidance of magnesium stlearate which induces 

alkaline hydrolysis of the drug, Udeala and Aly ( 2 )  have 

used dika f a t  t o  microencapsulate aspir in ,  They reported 

tha t  among other materials investigated, dika f a t  showed an 

excellent performance in tha t  the release of aspirin from the 

tablets still sa t i s f i ed  the pharmacopoeal. requirements for 

uncoated tablets, Aspirin s t a b i l i t y  w a s  a lso enhanced, 

The incorporation of the f a t  would reduce 

On the other hand, 

This work aims a t  throwing more l i g h t  on the possible 

pharmaceutical application of the derived fat ,  The blend of 

f a t  with ol ive  o i l  has a melting point range within tha t  of 

the body temperature, This singular charac te r i s t ic  reco- 

mends the use of this blend as a suppository base, 

- v i t ro  release pattern of drugs from t h i s  base and thle stabi-  

l i t y  charac te r i s t ics  of our formulations w e r e  studied pr ior  

t o  tes t ing the in vivo ava i l ab i l i t y  character is t ics ,  

The in 

EXPERIMENTAL 

PIaterials : Dried seeds of Irvinqia gabonensis w e r e  :Locally 

purchased. n- Hexane-L was used t o  ex t rac t  the fat .  Cocoa 
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2733 
DIKA FAT AS A SUPPOSITORY BASE 

2 3 4 bu t t e r  , Olive o i l  , Tween 60 and Span 854 w e r e  used as 

supplied by manufacturers. 

hydroxide , iodine monochloride and hydrochloric acid 

Analytical grades of potassium 

1 1 1 

1 
w e r e  used in this study. Aspirin , aminophylline5 and 

chloroquine phosphate6 were the drugs studied. 

Methods 

Determination of Physical Characterist ics of Suppository 
Bases - 

Some physical properties of the bases studied w e r e  

determined according to published procedures (3,4). The 

r e su l t s  are given i n  Table I. 

Formulation of Suppositories 

T e s t  suppositories contained 1OOmg of the par t icu lar  

drug. Eight steel suppository moulds of nominal weight, 

1g were used. A mixture of the drug and an appropriate 

amount of base was melted i n  a thermostatically controlled 

water bath a t  the lowest possible temperature. The amount 

of base t o  be incorporated w a s  obtained by adopting the 

double casting procedure (5 ) .  The empty moulds w e r e  f i l l e d  

with the molten mass and allwed t o  set a t  4OC. 

paraffin was used t o  lubricate the moulds where necessary. 

Liquid 

T a b l e  2 shows the composition of the bases used in this 

investigation. 
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2734 MEGWA 
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2 735 DIKA FAT AS A SUPPOSITORY BASE 

T a b l e  2: The Composition of Various Bases Produced with 
Dika Fat and Other Additives 

Blend Composition % w/w Melting Point Range OC 

Base A1 

B a s e  A 

Base Bl 

B a s e  B 

Base C 

Dika Fat 100 38-41 

Dika Fat 50 34.6 35.0 

Olive Oil 50 

Dika Fat 60 36.0 - 36.7 

Olive O i l  40 

Base B1 60 37.6 - 38.4 

Tween 60 30 

Span 85 10 

Cocoa Wltter 100 33.5 - 34.7 

Uniformity of D r u q  Content 

From a mould of s i x  suppositories, the second, fourth 

and s i x t h  suppository w e r e  analysed for  drug content. 

Each of these selected suppositories w a s  melted i n  50Oml 

of 0.1N HCL in a water bath (38 2 1 C.1. 

of drug in sample was measured spectrophotometricallyl a t  

229, 257 and 272nm f o r  aspir in ,  chloroquine phosphate and 

aminophylline respectively w i t h  reference to cal ibrat ion 

curves constructed using pure samples of considered drugs, 

The remaining suppositories were wrapped with aluminium 

0 The concentration 
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2736 MEGWA 

f o i l  and stored i n  amber coloured powder bottles a t  room 
0 temperature (27-31OC) and a t  4 C f o r  one day t o  twelve weeks. 

Dissolution rate determination 

The USP dissolution test apparatus* w a s  used to study 

The the in v i t r o  release of drug from a given fornulation. 

suppository of 

mesh basket covered w i t h  a rubber bung., 

in 9OOml  of 0.1N HCL which was maintained a t  37 2 0.5°C and 

served as the dissolution medium. The paddle w a s  adjusted 

to revolve a t  1OOrpm. 

each time in te rva l  on the dissolution c:iuve was callculated 

as percent drug released f o r  a par t icu lar  formulation a t  the 

storage condition and time. 

-- 
a given formulation was placed in a w i r e  

The set up w a s  sunk 

The mean of f ive  determinations a t  

S t ab i l i t y  Studies: 

The effect of storage t i m e  and temperature on the 

degradation and release of drugs incorporated in the 

various suppository bases w a s  investigated. 

of the suppositories in  amber coloured :bottles eliminated 

the e f f e c t  of l i g h t  on the s t a b i l i t y  of' the drugs. 

observation w a s  a lso taken note of. 

The storage 

Visual 

RESULTS AN3 DLSCUSSION 

T a b l e  2 shows t h a t  dika f a t  has a melting point range 

(38 - 41OC) f a i r l y  higher than t h a t  of the body temperature 
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DIKA FAT AS A SUPPOSITORY BASE 2737 

37OC. 

the requirement of an idea l  suppository base. The blend of 

dika f a t  with ol ive o i l  yielded a base with a melting point 

range lower than the body temperature. 

surfactants in dika fat/Olive o i l  blend yielded another base 

t h a t  d i sso lved  in an aqueous environment, Thus these 

blends having sa t i s f i ed  the primary requirement of supposi- 

tory base w e r e  used as such in formulation. 

with these bases w e r e  comparatively studied with s imilar  ones 

formulated w i t h  cocoa butter ,  the widely used suppository 

base and another vegetable fa t .  

Based on this fac t ,  dika f a t  per se does not meet 

The inclusion of 

Formulations 

Uniformity of Druq Content 

The di f fe ren t  batches of suppositories w e r e  analysed 

f o r  t o t a l  drug content. 

suppository i s  as  shown i n  T a b l e  3. The r e s u l t s  obtained 

sa t i s f i ed  the o f f i c i a l  requirements f o r  drug contents i n  

suppositories (2 10%). A n  analysis of variFmce based on 

drug content w a s  carr ied out on each formulation due to  the 

large number of suppository moulds used, T a b l e  4 shows the 

ANOVA fo r  the various drugs formulated in Base A and stored 

a t  29OC. It can be deduced from the ANOVA table  t h a t  there 

i s  no rea l  difference between the moulds - a t  P = 0.05, 

The average drug content per 

Similar r e su l t s  w e r e  obtained w i t h  the batches formulated 
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2740 MEGWA 

w i t h  other bases. 

B had no effect on the uniformity of drug content. 

The incorporation of surfactants  i n  Base 

S t a b i l i t y  Studies 

There w a s  a colour change i n  the aminophylline suppo- 

s i t o r i e s ,  "he r a t e  and in t ens i ty  of colour change varied 

from one base t o  another and w e r e  dependent ion storage 

conditions, With a l l  the bases, the rate and in tens i ty  of 

colour change were accelerated a t  29 C. 

suppositories formulated w i t h  cocoa but te r  2nd Base A showed 

greater discolouration than those formulated with Base B. 

This physical i n s t a b i l i t y  could be due to  the high acid and 

iodine values observed w i t h  cocoa but te r  and Base A. 

0 Aminophylline 

White c rys t a l s  appeared on the surface of aminophy- 

lline suppositories formulated w i t h  cocoa butter.  This was 

in conformity w i t h  the findings of K a s s e m  and E l  Shamy (6). 

The appearance of the c rys ta l s  was more rap id  with the 

suppositories stored a t  29 C. Kassem and E l  Shamy (6) 

ident i f ied the  crystals as theophylline, one of the degra- 

dation products of aminophylline. 

0 

Table 5 shows the reaction rate constants for  a l l  the 

formulations investigated. Chloroquine and aninophylline 

suppositories were  quite  stable a t  the storage conditions 

and duration investigated. A l l  three dirugs investigated 
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DIKA FAT AS A SIJPPOSITORY BASE 2741 
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Fig. 1: Stability of Aspirin i ~ i  0 13ase A, 

0 Base C stored at 4'C,a Ease A and 

0 Base C stored at 29OC 

w e r e  found to  decompose via  the pseudo first order mechanism. 

Fig. 1 shows the degradation of aspi r in  i n  the suppository 

bases, 

cocoa bu t t e r  had t w o  phases of decomposition which w a s  not 

observed with Base A, 

It is c lea r ly  shown in Fig. 1 t h a t  aspir in  in 

The i n i t i a l  decomposition of 
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DIKA FAT AS A SUPPOSITORY BASE 2 743 

aspir in  could have been due t o  the effect of free acids 

present in cocoa butter. 

the i n i t i a l  hydrolysis of aspir in  would then catalyse 

fur ther  decomposition of the drug. Thus aspir in  degradation 

i n  the  second phase i s  under the combined effect of the free 

acids o f  the base and the acid ar is ing from the i n i t i a l  

hydrolysis of aspir in ,  

Base A could be due t o  the formation of a protective coat 

around the drug thus preventing it from exposure t o  mois- 

ture. 

The hydrogen ions resulting from 

The re l a t ive  s t a b i l i t y  of aspir in  i n  

Dissolution Rate of Suppositories 

Fig. 2 shows t h a t  storage temperature and t i m e  affected 

the release o f  drugs from a l l  tested bases. The l e a s t  change 

was found i n  Base B suppositories followed by suppositories 

€emulated with cocoa butter. The superior performance of 

Base B could be due to  the presence of tween and span w h i c h  

imparted surface ac t iv i ty  to the base. 

performance of Base A w i t h  release of chloroquine phosphate 

could be deduced from Figs. 3 and 4. Chloroquine phosphate 

is a dimorphic compound (7). It is  reasonable to assume 

tha t  the t ransi t ion from the metastable to the s tab le  form 

of the drug is accompanied by crys ta l  growth, 

par t ic les  that do not  eas i ly  go i n t o  solution are formed at 

The seemingly poor 

Larger 
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, *--- 8 12 
Time of Storage (weeks)  

Fig. 2: E f f e c t  of storage time and Tmperaiture on the 
release of drugs f r o m  different suppository 
bases. Drug concentrations are thiose 
released a t  60 min. 
0 Cocoa Butter, a Base A, A Base B 
(A )  Aminophylline (B) Chloroquine Phosphate 
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D I K A  FAT AS A SUPPOSITORY BASE 2745 

/ 

Time (Minutes 1 

Fig. 3: Release of Chloroquine Phosphate from Freshly 
Prepared Suppositories in 5 B a s e  A, 0 Base B, 
0 Base C Stored a t  4OC, A Base A, 0 Base B 
and 0 Base C Stored at 29OC, V Base A, 

V Base A stored a t  4OC & 29OC respect ive ly  
f o r  8 weeks. 
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Q 8  
aJ 
ul ru 
aJ 

Time  (minutes 

MEGWA 

Fig, 4: Release of Chloroquine Phosphate from Supposi- 
tory Bases4 A, 0 B, rn c stored at 4Oc; A A, 
0 B and 0 C Stored at 29OC after Four W e e k s  

Storage, v Base A, Base? A Stored at 4O & 

29OC respectively for 12 w e e k s ,  
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D I K A  FAT AS A SUPPOSITORY BASE 2747 

the storage times and conditions and hence the observed 

t i m e  lags  before release of drug, 

Base A is  ra ther  s l o w .  

the  high degree of s t a b i l i t y  of aspYrin in the base. 

Release 05 aspir in  from 

This drawback is  compensated for by 

CONCLUSION 

Dika f a t  used as suppository base yielded r e su l t s  t ha t  

compare favourably with cocoa butter. However, the suspec- 

ted c rys t a l  growth of chloroquine phosphate in Base A may 

a f f ec t  the dissolution and hence the b ioavai lab i l i ty  of 

this drug from formulated suppositories, 

progress aims a t  investigating effects of this parameter on 

the ava i l ab i l i t y  of the drug, A new suppository base could 

be evolved by proper handling of dika f a t ,  

The study in 

I am indebted to  Dr .  S,A.S, A l y  f o r  his 

invaluable help during the writing of t h i s  paper. 

FOOTNOTE 
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