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LITihUTlJRB HHVlav/:-

The relative frequency of salicylate poisoning has led 

to the development of many methods of estimation of salicylates 

in plasma and urine (1). Numerous methods have also been 

described for the additional determination of aspirin and 

salicylic acid in pharmaceutical and biological media.

Among the techniques employed is a group of V.V. assays.

By this technique either salicylic acid alone of salicylic 

acid and aspirin may be determined, on the basis of the 

beer-lambert laws. Salicylic acid has been estimated in 

combination with aspirin or individually following a pliysical 

separation step. ^oth salicylates have been determined 

simultaneously by use of a pH - dependent shift in their 

individual absorption spectra. These hyposochromic shifts 

technique results in some overlap of absorption spectra for 

salicylic acid and aspirin and correction may be required for 

the spectra interferences (2) Routh, 3hame et al (1967) (5) 

used this method for the estimation of aspirin and salicylates 
in plasma and urine.

oalicylates have also been assayed flouriiae trie ally.

Here aspirin raay be determined directly or more commonly as 

salioylic acid. This ha3 been accomplished by direct hydrolysis, 

rlourinetric a33ays generally require a hydrolytic procedure 

■-*ad a aual determination to estimate asprrtn (4).
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The most quantitive methods employed to date are-
chromatographic estimations. Thin Layer Chromatography 

(5»6) and Liquid Chromatography (7) have been used, but the 

most quantitive chromatographic procedures for salicylates 

involve Gas Liquid Chromatography. This i3 currently being 

used for the determination of the comparative bio-availability 

of the various dosage forms of aspirins in arth^ritic 

patients. Rowland and Rregelman (1967) described the procedure 

a3 the most specific and sensitive for the assay of salicylates 

( 8 ) .

Among the oldest and mo3t widely used methods for the assay 

of salicylic acid in aspirin dosage forms i3 the colorimetric 
method. It3 ease of operation and sensitivity of the method 
allows the determination to be carried out very easily from 

the dosage forms being used. It was first used by Blodie 

(1946) and then by Trinder (1954) to assay salicylates in 

urine (9). A large group of these colorimetric assays involve 

diazotization with para-introaniline and Nitrons acid (10) 

use of FfcLin and Coucalteauphend reagent (11), complexation 

with cupric ion, in Nitrons acid(12), estimation of the 

intro derivative (13) or complexation with the ferric ions.

The last of this group, the ferric ion complexation, is the 

most popular method, because of its ease of operation, for the 

assay of salicylic and present in .dosage forms. The colour 

produced when a phenol is treated with ferric ions is charac

teristic of the class of compound and can be used for



quantitive analysis (13). By using the last method, Trinder 

(1954) made measurements of urinary salicylates in order to 

study the oioavailability of salicylates from their dosage 

forms, thus the birth of Trinder*s reagent for colorimetric 

assay of salicylates. Levy (1972) modified this method; he 

was aware of the fact that Trinders method did not react 

with the glucoronide metabolites of salicylic acid and 

underreacts with salicyluric acid a major metabolite so he 

replaced the 5ml of Trinder*s reagent with 1ml of urine sample 

used by Grinder to get tht absorbance to ^mL of the urine 

sample and 3ml of concentrated Hydrochloric acid are heated 

to 100 C for 16 hours in order to hydrolyse the metabolites 

to salicylic acid. An aliquot of the hycholysed sampledis 

then accurately removed acidified and extracted with organic 

solvents and the salicylic acid from an aliquot of this solvent 

was assayed calometiically after complexing with ferric ion 

in an acidic medium. In this method the total salicylate, 

which includes aspirin, salicylic acid and other metabolite* 

is analyzed (14)* Therefore this was a simpler and yet sensitive 

procedure for assay of total salicylates in urine; it is Levy#s 

modification of the method of 3mith et al (15)*

handy (1978) used the colorimetric method for stability

test3 on aspirin tablets and mixtures and obtained very reliable

results (16), Kutsum (1979) used ferric aiumonium sal >hate for

the maito determination in streptomycin aeqeous solutions, this 
was found to give better results than other ferric salts in

aeqeous solutions phase because compared to ferric chloride

which is coloured or other ferric salts it gives the moot lightly



4

coiou^d s o l d o ,  .specially 1 „ „  acidic u , w y

yeiiow ai,o.t coioon... .M o h  19 cor soon » w , „ „

*° “ lorl”“tr?’ ,in“  TOl° "  * " “ « « ■  « w  ! « , « „ .  „ « h the 
purple colour Corned due to conpLctio,, and alter the

absorption. 11th u l lo y la t e .  1 ,  , 3 ™  ,  o W  ^  .clo u r (



fruTiiDJUQ'llOIi v

Until very recently aspirin was almost altonatically 

prescribed for any patient with pain of moderate severity since 

its isolation as a drug ia 1853 and it3 introduction as a drug 

in 1899 by Oresor under the trade name of "aspirin" (an abbre

viation made by Dreser from the German word acetylirte 

spitbtfure - acetyl salicylic acid) acetyl salicylic acid has 

been widely accepted as an effective and 3afe analgesic 

preparation but in recent years the occurence of severe gastric 

heamorrhage in patients taking it has caused concern in the 

profossion.

Acetyl salicylic acid was first produced by the German 

buyer Company from sodium salicylate which until that time was. 

the commonly used salicylats analygesic. Jodium salicylate is 

hydrolysed into salicylic acid by the presence of hydrochloKic 

acid in the stomach* ialicylic acid i3 a corrosive agent, 

ini’act it i3 used today to erode eoiPs. due to this erosion 

effect it irritates the stomach when it is released from 

medicaments. In the same way acetyl salicylic acid (where the 

phenolic oH is replaced by an acetyl group) is iiydrolysed by 

water to salicylic acid thus freeing the phenolic hydroxyl group 

the gastric irritant, although pure aspirin is relatively free 

of gastric irritant effects, showing that irritation i3 

associated with the free phenolic hydroxyl group of the compiSvd.
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This reaction is acid catalysed.

Aspirin has been formulated into various dosage forms

1. Suppositories
lottos

2. Ointments and litfcfns

3. Tablets

4. Mixtures

The first 2 preparations are free from the above mentioned 

salicylic acid undesirable side effects because they are free 

from hydrochloric acid and acqueou3 environment which are 

responsible for the hydrolysis. The last 2 dosage forms, for 

oral administration the problem is relevant.

Aspirin tablets are the most common dosage form available. 

They disentigrate in presence of water, moisture and acid to 

release salicylic acid, but if they are stored in well closed .can
containers*for use for a long time; particularly when they 

are sugar coated. When tablets prove to be too cumbersome for 

effective administration then the mixture is prescribed 

particularly in the case of Paediatrics and geriajftrics.

The fixture is a suspension of aspirin in water, therefore in 

this form aspirin is more prone to water hydrolysis.

The aspirin mixiture3 used in Kenya are compounded in 

Kenyatta National Hospital manufacturing unit and in the 

Provincial Hospital Pharmacies. Here the mixture i3 stored 

under very poor conditions usually in plastic jars of around 

20 litres at room temperature, they are then distributed to 

the suo units of the hospitals or transported to smaller



hospitals, dispensaries and health centres for use,here again 

they are not used for a long time and due to the variety of 

climatic conditions from place to place; room terperature 

differ from the hot humid 27°C day temperature in Coast 

General Hospital to the 20°C day tern eratare; of a dispensary 

in the abendares region or Nyeri district added to this is the 

fact that o ce dispensed the product has to be used for about 

5 days and this further increases the time interval between 

manufacture at one place and use at some other place; for 

example from hakuru Hospital for use in the Turkana region, 

ill this telts that the mixture, (a) takes long before it i3 
used, i.e. (there i3 a long shelf life) (b) is stored in poor 

conditions at various places depending on the facilities 

available in the hospitals and homes of patients (c) as seen 

above it strSed at different temperatures depending on climatic 

variations; from place to place.

Therefore it is here that the problem of dispensing a
in

degraded product with conta^g toxic salicylic acid is most 

acute. All the above affect the rate of hydrolysis of the 

aspirin mixtures, and to be able to tell the extent of the 

degradation, rate tests have to be carried out. Their fiindings 

are important in that:-

1) They will convey to the pharmacist the amount of 

salicylic acid present in the mixture at any given 

time; based on this the pharmacist should be able to 
decide which mixture doe3*nt comply with the B.P. 
requirements.
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2) Also based on this the pharmacist should be able to 

predict the shelf life of the mixture and give 

advise to patients to discard the mixture after a given 

number of days.

3) The findings could also aim at establishing which 

temperatures are fit for the storage of the mixture 

to reduce rate of hydrolysis and increase shelf life.

4) They may co-orrelate stability with fonrulation showing 

whether stabilizers claimed by official compedias 

could be used to reduce rate of hydrolysis and thus 

lengthen shelf life and possibly show expiring date 3 .

5) Once established the findings could reflect a way 

of quality control of the preparation received into 

dispensaries and avoid expired preparations from being 

accepted.
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OBJECTIVE

Most of the aspirin (Paediatric) suspensions used in Kenya 

take Ion# before they are supplied to patients for use since 

they are only manufactured in very few centres and have to be 

used almost in every dispensary in the country.(see introduction) 

But it is known that aspirin in solution hydrolysis in time to 

salicylic acid. Thus leaving the patient to take variable doses 

of salicylic acid which is toxic to the gastric mucosq and has 

largely been responsible for such stomach lesions (see review).

For thi3 reason a quick and yet sensitive met; od of assay 

should be available to the dispenser of the mixture of aspirin

to provide him with a rough guide of giving out ohly those* •
preparations that are within the limits of salicylic acid 

specified in the official compedias as fcfe for administration, 

and possibly advise the patient on storage conditions and safe 

use of the mixture when at hom^je The method choosen Ui is 

colorimetric.

It is considered that a colorimetric method using ferric 

ammonium sulphate reagent and a 3imple spectrophometer, would be 

a quick method of estimating the quantities of salicylic acid 

in the mixture at any given time. This is the objective of 

t iis investigation.

^ 4  :
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IK.VPRUKRi.T AMD APPARATUS

The following instruments were used 

experiments

Name
j?

Spectronic 20 spectrohometer 

Ultra violet 3p 8000 speotrophometer 

Thermostatic water hath

Weighing balance

in the course of the 

Maker
Banach & Lamb 

Pye unicorn 

Techne

Bcutorius 2354

Refrigerator

The following apparatus were used in the course of the 

experiment

Pipettes lml, 2ml, 3ml* 10ml, 25ml

Volumetric flasks 50mls, xOOml^, 500mlp, 1000ml

Flasks

Beakers

The following materials were used in the course of the 

experiment
Aspirin mixture (Paediatric) - supplied by Kenyatta

National Hospital

BPC (1963)

The following chemicals were U3ed in the course of the 
experiment

Name

Ferric#ammonium sulphate

Grade

Aniralar

3unplier

Merck

NH4Pe(504)212H20
concentrated sulphuric acid Laboratory Grade How3e & McGeorge

Ltd.

Calcium Carbonate Analytical
Reagents

BD. H Chemical 
Ltd.
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PHBPAftATIOK OF ifchiQJJT3 

^ h Ailnhuric Acid:

About 24.52g of concentrated sulphuric acid was weighed/
and added to a 500ml volumetric fla3k cc taining about JiOOmls 

of distilled vrater. The flask was kept cool by immersing it 

in a trough containing some cold water because a lot of heat 

was evolved during the process. The solution wa3 then made 

upto 500mla with distilled water.

V L  ferric ammonium sulphate in I;, sulphuric acid:-

' About lgn of ferric amracrium sulphate was dissolved in 

about 50mls of IN sulphuric acid contained in a lOOral volumetric 

flask and the solution was made upto lOOmls with distilled 

water. The resulting solution was pale yellow in oolour 

(very lightly coloured).

°*'Vt*SITY OF 
LIBRARY
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The experimental work was divided into the following 
sections

i) Ionatruetion of the ^allibration Jurtte.

ii) The effect of temperature on tne rate of hydrolysis 

of aspirin at fixed ooncentration.

iii) The effect of concentration on the rate of hydrolysis 

of aspirin at fixed temperature^

iv) Effect of time on the hydrolysis of aspirin at fixed 

concentration and temperature^

(i) Sflnatruction of he flj JJ^bratlon cur ye

-hie callibr. tion curVe w .s constructed using sodium 

salicylate because salicylic acid t6 poorly soluble in 

water# It wa3 believed therefore that while in water 

sodium aalicylate will e :i3t as 3alicylic acid and sodium, 

hydroxide ions and the presence of sodium hydroxide has 

no eixect on the colour formed because the colour depends 
on the phenolic group.

dolubility of salicylic acid ia water i3 only 

.procedure

Preparation of the atandard solutions!

A quantity of sodium salicylate powder equivalent to 

lO.OOgras was accurately weighed and placed in a 100ml 

volumetric flask, distilled water was added and the salt 

dissolved with shaking, the resulting solution is clear



13

and colourless, this wa3 made upto volume with distilled 

water with thorough shaking. lOmls of the resulting

solution was pipetted into another 100ml volumetric 

flask and made upto volume with water. This serial 

dilution was repeated to give nine standard solutions of 

the following concentrations:-

10“^gm/ml lO^gm/ml 10“vgm/ml 10~*gm/ml.......10l^gm/ml.

3.0nls of each of the standard solutions prepared 

above was pipetted out into a covette and to each 3nls 

of the 1# Ferric ammonium sulphate in IK sulphuric acid 

was added using a pipette and then shaken thoroughly 

tc mix. The afLution was allowed to stand for 3 minutes 

:eiore reading the absorbance,at 540nm on the sx>eotrc*iic 

20. The procedure was repeated without the sodium 

salicylate solution but using distilled water and the 

difference between the two readings was taken to represent 

the colour due to sali’ojLic acid in solution. The re suits 

obtained are 3hown in table I and the calibration cur¥e 

constructed is 3hown in figure I.



jhe effect3 of Tognerature on tne hydrolysis of aauirin 
at fixed concentration;- i.o. O.lBWml)

About 500mla of fleshly prepared aspirin suspension 

wa3 collected from the manufacturing unit of Kenyatta 
national Hospital. The label claim of the mixture was 

that 500ml of aspirin was contained in every 5ml of 

the suspension (aspirin pro infants BIG 1963). Therefore 

a 1:600 dilution would give the required ‘ '

lOmls of the mixture was filtered under vacuum and 
the precipitate discarded. A 1:600 dilution was done 

as follows:
lml of the aspirin filtrate was pipetted into a 

one litre fl&.ik folio, ed by addition oi 500r 1 of 

distilled water from a 5C0ml volumetric flask 

and then 99mls of distilled water from a butette.

The above (O.lmg/ml) of aspirin solution was divided 

into 4 aliquotts each of about 150l-1s and placed in 

4 (250ml) volumetric flasks. At zero time and room 

temperature 3mls oi the aspirin solution O.lmg/ml was 

pipetted out from each of the 4 flasks above and placed 

in 4 different test tubes then 3tals of ferric ammonium 

sulphate reagent was pipetted into each one of the four, 

the solutions were shaken well to mix and left to stand 

for 3 minutes. Absorbance from each solution was taken 

at 54CpS 2 after the reading the four flasks were la eIlea 

accordingly and placed at 4 different temperatures as 

follows:-
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Flask 1 \ - 

Flask 2 -

Flask 2 -

Flask 4 -

placed at deep - freeze temperature 

between 4°C - 0°U

placed in t~ie rcirivL'Orator aversive 

temperature between 1°-10°«3 

placed at room temperatures between 

21° - 25°U

plaood in a wator bath temperature j0°0

The four flasks i^ere left at the above temperatures 

id jul aliquots were taken from each flask. #hese 

ali^ftstso were examined for the amount of salicylic acid 

as described above see page M -  The results obtained 

ftfora the above investigation after 7 days are shown in 

Table 2 and the graph obtained from the tables i3 shown 

in figure 2 page
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___ )±ft ni on the rate pi hydrolysis

ol aspirin

20tals of freshly prepared a3pirin suspension of 

concentration 300mg/5nl was shaken thorougiily and filtered 

under vaccum lOmls of the filtrate was pipetted using 

a 10ml bulb pipette and transferred into a 100ml 

volumetric flask, 50mls of di3tiJJLed water was added 

from the burette to make a total, volume of 60mJLs 

containing bOOmgs of the aspirin, (i.o. 10mg/ml).

Then 10ml of this solution was pipetted out anu wade 

lOOnls with distilled water in a 100ml volumetric flask 

to give a concentration of lml/ml* The above procedure 

was rupeated to oo4ain ihe following concentrations 

G.lng/ml, and 0-01 Hg/mx.
4zero time, 3mls from each of the above,concentrations 

was investigated for the amount of salicylic acid a3 

described in page 1^ after thi3j- The solutions above 

ore ke it in room ter pernture 2(—25 C and a daily 

absorbance taken as described above. The results obtained 

for î !tr days are shown in table 3 and the resulting 

graph is 3hown in figure 3*
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(iv) lii’fect of concentration and temperature on the rate of 
h.v-irulyala or elrin Mixture at _Yarie;l ting:-

About 2CQIlL3 of freshly prepared a3pirin suspension 

wa3 obtained from the hospital manufacturing unit and 

stored at room temperature 20 - 25°0. 20ml3 of the

suspension was shaken thoroughly and filtered under 

vacuum. 1/ il* of the filtr ite was pipetted out . jing 

a 1 ml. bulb pipette and transfered to 50ml. volumetric 

flask and made upto volume with diotrilled water. To 

give a concentration of lml. of aspirin in 50mls of 

water. A few ml3 of thi3 solution was placed in a 

covette and it3 absorbance read in UV 8000 against a 

water blank, Aesults in Table 4 and peaks on Pig.5« 

Then lml. of the remaining Is50 solution of aspirin was

pipetted out and placed in a 5ml. volumetric flask ana 

made upto volume with distilled water. Then thi 

again placed in a covette and the UV absorbance read in 

,UV 8000 against a water blank on a different sheet of 
paper; (this wa3 the reading for A, concentration of 
lml of aspirin in 250mls of water), /rom the above 1/50 

solution of aspirin, a further 5ml. of the solution is 

pipetted out using a 5ml. bulb pipette and placed in a 

1000ml volumetric flask and made upto volume with water 

then 3ml. of the resulting dilute mixture (dilution 

factor 1:10,000) was investigated for the amount of 

salicyclic acid using the 3pec-20 a3 described in Page l4̂
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The above procedure, for the estimate of salicyclic acid 

present in the stored aspirin suspension was repeated 

for 10 days, and the results obtained from the UV. were 

recorded on the sane sheet of paper everyday for each 

of the 1:50 dilution mixture and 1:250 dilution mixture 

and the resulting peaks are shown in figure 5 and 6 

respectively, vrtfcile the readings for spec. 20 and the 

U*’/. data got from the peaks are 3hown in Table 4; 

the graphs for both i3 in figure 4*

The .ixToct of calcium carbonate on the otabilit.y o.’ uaalriA 

100ml. of aspirin paediatric mixture was dispensed 

with lgm. of calcium carbonate B.P. added in the formula; 

â id the mixture was diluted to a 1:50 dilution as described 

above in pa&e IT and the whole procedure repeated for 

5 days; using li.V. 8000 in order to estimate the amount of 

salicyclic acid released. The results can be seen in 

figure 7• j



:■ . ; l - „i:i .' T(. i 3mtV ;

Gone of salicyli 
Acid in solution

in £m/ml

\z ConttOf 
Jalicyli 
Acid in 
Jolution
in ng/ml

Absorbance 
J ai 540 
nm (o.d)

Absorbance 
at 540mm 
O.D.

Absorbance 
at 540 ran 

O.D.

10*1gm/ml lOOmg/ml X X X

10"2 10 X X X

10“° 1 0.5000 0.4800 0.4900

ioH 0.1 0.530 0.3400 0.3350

10" 5 0.01 0.2250 0.2800 0.2500

io~6 0.001 0.1600 0.1200 0.1400

10~7 0.0001 0.3600 0.0145 0.0250

1CT 8 0.00001 0.0090 0.0070 0.0080

10" 9 0.000001 0.0010 0.0010 0.0010

J .

Figure t
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£ft3L'.:-£

j o ;,:it3 .for tua „;;ceriinent (il) - ofieet of Temperature on the,.

of u . r o l T  -J-JL of tg rirln mixture; at fi.ed cone gut ration 
(cone. O.lmg/nil) , graph in figure 2.

X. Incubation temperature 0 c

time in day a 1 2 >1- " 5 6 7

Absorbance 
at 540 nm

0.010 0.C10- 0 .0 5 c -0.140 0.1G5 0.170 1 0 . 2 0 0  U

Gone• of 
Jalic ^cid 
in mg/ml

0.00015 0 . 0 0 0 1 5 0 0.00025 0 . 0 0 1 0 0.0015 0.0014 0.0016

' 1F ' 1 -|

2. Incubation tenporature Q°-1G^C

Time in unyc
s - 3 4 5 ►. 6 4 7

Absorbance 
at 540 nm

.1 .1 1 1|
0.075

' t
0.1250 0.220

1 . ____ .
0.280 0.330 0.285 0.280

Cone• of
dalle -oiu 
in mg/ml

0.0006
! •LJ "l-L -M,J  ̂
u..00010

1_________

D.0075 u.O25 0.025 0.03 0.025

3. doom Temperature

ELme in day3 1 1 — ;~ 3 4 5
6 1 7

Absorbance
0 nm

0.08 0.16 3.280 3.340 0.485 4 X

Cone, of
Sftlic .acid
In ng/nl 0.00075 3.0030 3.025 3.075 0.80

L, I,
-

- 1 1
4* temperature >)°J
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i m u u .
• fleaulta o£ the,Experiment tiii) - Effect of concentration on the 
■ yp.te of hydrolysis of Aspirin mixture at fixed tcx orature 

(Temp = Room Temperature) - Reading on alternate days

1. Cone. 0.01 mg/ml

_
l Time in days 0 2 4 6 8

! Absorbance at 
j 540 nm

0.010 0.015 0.025 0.030 0.030

Cone, of Salicylic 
1 acid in mg/ml 0.00011 0.00015 0.0002 0.00025 0.00025

2. Cone. O.lmg/ml

Time in days 0 2 4 6 18

; Absorbance at 
540 nm 0.025 0.025 0.0350 0.050 0.060

Cone, of salicylic 
Acid in mg/ml 0.0002 0.0002 0.00035 0.00040 0.0005

13. Cone, lmg/ml

Tine in days C r%€L 4 6 8

Absorbance at 
I 540 nm 0.140 0.155 0.165 0.180 0.175

Coifc. of salicylic 
|- Acid in mg/ml 0.0015 0.0025 0.0035 0.0045 0.0040

p • Cone. lOmg/'ml

J1 Time in days 0 2 4 6 8

j Absorbance at 
1 540 nm 0.205 0.250 0.300 0.375 0.495

i' Cone, of salicylic 
Bfc^Acid in mg/ml 0.0065 0.010 0.040 0.10 1.00

Graph shown in Figure 3



-iffeet of Concentration and Temperature on the rate of hydrolysis of the .iapirin i-ixture 
at varied time:-

Concentration 3pec.20 datq . V.
of 3alicyclic

lime in acid in the 
days A3 A 3ample

Absorbance of 
(l:10t000)A3A 
Sample at 540nm 

(o.b.)

one.of salic. 
acid in sample 
of &3A in 

mg/ml

AbBorbance of 
ASA sample 
(1:250) in 
U.V.8000 

(0.0.)

cone, o£ 3alic 
acid in sample
of ASA IK 

mg/ml

0 0.025 0.00020 0.040
V

0;00035
2 0.055 0.00045 0.1400 O'. 002

4 0.220 0.0075 0.2000 0.006

6 0.450 0.65 0.640 -
8 0.585 0.745

10 Jf 0.620 0.300 -
12

14
0.825 •

Key:- 1) - ; These concentrations cannot be mapped on the calibration curio
2) A B C 1) i£ P — Peaks on the record sneet figure 5 which correspond to 

those of figure 6. The readings were taken on alternate days*
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D l o C U J I O t l

\ £ 9 s: i : rt artful inrh

One of the objectives of the present investigation was 

to obtain a quick, sensitive and reliab le  method which coulcl 

be used by the dispenser to determine the shelf l i f e  of 

aspirin mixture made in Kenyan hospitals,

To th is the results ootained show that che rate of 

hyarolysis of aspirin to s a lic y lic  acid is  dependent on 

concentration and temperature of storage. This is  in  

agreement with previous workers; (Ochieng (1 9 7 8 )* While 

vrorking on accelerated s ta b ility  testing on pharmaceuticals 

showed that hydroly3is/temperature and concentration /i$ 

dependent (19)•

Working with sodium sa licy la te  while constructing a 

calibration aurVe i t  was observes., .,hat the reaction between 

JForric ammonium sulphate and the phenolic OH on the salicylh  

acid produced a coloured complex which obeyed Beer and 

hambert I»aw3. I t  was then possible to use th is straight lii^

He to indi§&te the amount of s a lic y lic  acid produced fro; 

the absorbance obtained.

Table 2 shows the results obtained when invoatigating  

the e ffe ct of temperature on the rate of hyuroJ^ysis of Aspi^^fi 

ihe concentration used wa3 O.luvs/ml* the mid-point in the 

calibration curVe. The temperature investigated was O^C, 1()0̂ 9 » 

room temperature and 30°3 .
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The 1st two teaperhtnreg ve^e supposed to indicate the 

p o sib ility  b? storjirg, the mixture in referen' f p h riiju larly  

in the hospitals (manufacturing) health centres and home where

th i f a c i l i t y  is  avail'-*vle .

Tne room temperature of Nairobi is  midway between the 

mr.ro of temperatures normally regarded in Kenyan Hospitals 

and homes. The 30°C represents the upper extreme of the room 

temperatures normally recorded in some parts of Kenya e.g. 

Mombasa, Ki3unu, Handera etc.

Observations indicated that at 0 °C hydrolysis is  

imal at least for the lo t 3 days. This is  followed by

a la st increase between the 3-4th day to a maximum of/ —20.15x10 mg/ml of s a lic y lic  acid and this stab ilizes at 

th is temperature for more than 7 days. This concentration 

of s a lic y lic  acid is  below the minimum BP(1973) requirements 

for internal preparations containing s a lic y lic  acid which 

is  O.lrag/ml.

At 0- 10°C, observations from the graph indicate that there 

is  fa3t hydrolysis (curve gra'lent 1 ) for the f ir s t  4 days 

u n til a maximum of 0.125xl0""^mg/ml of s a lic y lic  acid and i t  

stab ilizes at this concentration for more than 7 days. This 

concentration of s a lic y lic  acid is  below the minimum B.P. 

requirements for internal preparation*
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At room temperature observations show that the rate of 

hydrolysis is  very fu.rb frci.i the 1st day but i t  never reaches 

a r aximum in 7 days. However in 4 days time the concentration 

of s a lic y lic  acid is  equal to the minimum B .P.(1973) require

ments for internal preparations containing s a lic y lic  acid, so 

tli.it a fter 4 days the concentration is above this limit 

(i.o . above 0 .lug/ml).

At 30°G observations indicate that the rate of hydrolysis 

i3 very very fa3t and within 2 -3  days i t  reaches the O.lmg/ml 

which is  the minimum concentration of sa lic y lic  acid required 

by the 3.P. 1973 for internal preparations containing sa lic  lie  

acid and continues increasing so that i t  does not reach a 

naxiinyra in 7 days,

fable 3 shows the results obtained when investigating  

the effect of concentration on the hydrolysis of aspirin.

The temperature for the storage was room temperature, th is is  

the most common method of storing the mixtures. The concentra

tion investigated were 0 . 01mg/ialf O.lmg/ml l.OOmg/ml and 

lOmg/ml. The 1 st 3 were taken to indicate the concentrations 

under which the investigations were carried out while the la st  

concentration indicates the range of concentration of the 

mixtures prepared and stored in the manufacturing units of 

kenyatta National hospital 60mg is prepared and 30mg/mi is  

dispensed.

Observations indicate that at O.Olmg/ml concentration 

of the mixture very l i t t l e  hydrolysis takes place for a l l  the 

8 days. The concentration of sa lic y lic  acid at the la st day 

reaches 0 . 25x l0~̂ mg/ml and th is i3 far below the .1 .( 1  )7 3 )
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l i m t  for the preparations containing s a lic y lic  acid.

1  n;'ain ther® i3 ^ r y  l i t t l e  hydrolysis, and 

ho lin e is parallel to the O.Olmg/ml concentration cur#e, 

and at the end of 8 days the concentration of s a lic y lic  acid

at ained is  0 . 5x l0-3 which is  s t i l l  below the lim it of the

n.r. f  or the preparations contalnirfg aspirin.

t 1 ag/:il the hydrolysis is  s t i l l  at a slow, rate and the 

ie v v l ° r 3£|.lia y lie  acid achieved is  0.26x10“ ;from the 

original 0 . 2x10 ' in  3 days. This is  below the 3.1'. (1973) 

x*- iu.1. *. tiooisci <iJovci#

^ft-lOug/ml observations show that the rate of hydrolysis 

is  nigh aMin 9:• H  chan from 0. ^xlO-2 to Img/ral;

a fte r  6 days the amount of acid released is  O.lmg/nl which is 

the .>.P.(1973) lim it of s a lic y lic  acid prasoot in internal 

'preparations 'hero ite r  6 days the mixtures sa lio y clic  levels  

exceed the stated requirements.

In order to lim it hydrolysis to a minimum as seen above 

, i t  can be deduced that the storage temperatures have to be 

; adjusted to below 1 0 °C. Since this is  the range of tempera

tures where toxic levels o f s a lic y lic  acid are not reached 

for over 7 days. However aspirin stored at room temperature 

, 30°C becomes toxic to liv e  only a fte r  a few days.

■ 'Seduction of temperatures to 10°C in th is country means 

[ Stom"e in a refrigerator. 'Phis equipment is  expensive and

I
TT**” °nl' be afr'°rrted by large hospitals for example Kenyatta 
. Rational Hospital and provincial hospitals, while some health

K
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centres and dispensaries would find i t  a luxury for example the

remote rural areas for example bandera, very few home3 would

have them. Leaning that at these places where i t  is  available, 

the regri^r ;erator can be used to store aspirin mixtures in

order to lengthen th eir 3helf l i f e . ,  but th i3 i 3 only applicable 

in the places where these f a c i li t ie s  are found. Hov/ever i t  

should be em^si3ed that i t  should be preferred from room 

temperature wherever possible especailly in the manufacturing 

units while i t  awaits distribution and dispensing; and this 

could be aided by the attachment of a label to indicate this  

i* e . 'store in a cool place* so th is w ill only be a solution  

to " very small extent and patients v/ill s t i l l  store i t  at

a cool place. So some other measure w ill have to be employed 

to lim it hydrolysis.

Adjustment of concentration a3 shown aoovo, may be another 

measure since hydrolysis can be limited by decreasing the 

concentration of the aspirin mixture, as i t  ha3 been 3hown that 

dilute mixtures have a longer 3h elf l i f e ,  than concetrated 

mixtures. I t  can be deduced that the best concentration would be 

about lmg/ml mixtures or even le ss. But the lower the concfcrr- 

tfcatlon the lower potency, therefore dispensing dilute mixtures 

w ill interfere with the intended convinience of administering 

the usual 60ngX/ml strength meaning 150mg/ml, which is  well 

measured with a teaspoonful and the usual d03e is  15Qmg/ to 

300mg. of aspirin in divided doses for children.

room temperature whereever they are where they cannot afford
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>o i f  the concentration i 3 decreased to liog/ml i t  r i l l  mean 

;hat one has to give 50nls of aspirin dilute mixture to scHrive 

tie  needed .heripeutic .ose which nereis taking 10 teaspoon^ Is  

which is  not only d iff ic u lt  but a l30  ha3 very l i t t l e  chances 

of patience compliance* furthermore i t  means that a patient 

w ill nave to be supplied with gallons of aspirin for a single  

treatment which is  a ;ain unpracticable, Therefore the usual 

concentration of 60mg/ml nas to be made and-another measure 

of minimising the hydrolysis employed*

}?rom the above deductions i t  Ixis been seen that since 

l i t t l e  can be done on the storage temperatures and concentration 

other measures have to be employed; tlii3 w ill  include the 

c r it ic a l  check on the duration of storage* The s h e lf- life  *axst 

be by taking precautions lik e  preparing the Bpirin

at snorter in tervals, th i3 meaning tnat iii should oe made on ** 

demand but a3 seen aoove iii the introduction, supplies are 

from distant places and so the time lag oetween manufacture 

and uso is  always there. It can be suggested that the system 

be changed and the aspirin be compounded at the place of use, 

by the 3 ta ff of le ts  sa^ the dispensaries and health centres, 

in accordance with t ie ir  need3* making sure that what i » fetched 

from the large hospitals are the dry ingridients which w ill not 

be subject to hy rolysis* This can bo effected by equiping 

a l l  the dispensaries etc with manuals directing the s ta ff  on 

how to make up the mixtures for dispensing and since its  not a  

tidous process i t  can be carried out by anybody working in such 

a premises, who has been Prepared '-0" c. *

- 28 -
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xhi3 w ill mean that., ffesh samples are supplied to patients.

In order to make sure that hydrolysis which occur at 

the time of U3e does not result to intake of s a lic y lic  acid 

the patient can be advised to discard the mixture after  

4 days and i f  need be go back to fetch a new supply for the 

dispensary.

On the other hana the formulation of aspirin mixture 

should be adjusted to lengthen the shelf l i f e  of the 

preparation. It has been suggested that aspirin mixtures
CvS.

are stable vrhen mixed with antir-acids indicated by the amount 

of s a lic y lic  acid present in a mixture stored at room temperature 

in screw capped amber bottles were as follows, dihydro oxy 

aluminium, amino acetate 0.65?S calcium gluconate 0.8>?f dried 

aluminium hydroxide gei '3 *95&, calcium carbonate 4 .4?' 

n ourgnesium carbonate 11? (20). I'his shows that ant^acids  

may be used to minimise hydrolysis and with this in mind 

calcium carbonate was formulated with aspirin and stored for  

a week but results reviewed that there was more decomposition 

than when aspirin wa3 stored without the antW icid thu3 i t  

disagreed with the suggestion above: see figure -if-

Crystalline sorbitol also has a sta b ilisin g  effe ct on 

aspirin mixtures and i t  is a betler sta b iliz e r  than glycenol 

macrogol calcium gluconate or povidone. The martindale further 

suggests that s ta b ility  could be further allowed by change of 

the vehicle from water to alcohol a 12.5/« solution of aspirin  

in dehydrated alcohol is  stable for at ‘least 2 years (21)
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however alcohol ±3 very expensive compared to water viich  

is  freely available?, and therefore would not be a good choice 

for improvement of the formulation because aspirin is  a very 

commonly used drug and should be eadily available there!oro 

should made as cheaply as possible,

,c 1 o the purpose of these findings the above considera

tions have been a a tisfa ctory end the method of choice to  

review the needed pharmaceutical pcrspectifv?- is colorimetry*

It was chooser* for it3
Sim plicity of operation:-

he instrument -  the calorimeter is  comparatively easy to  

operate than any other an alytical machine with comparable 
:accuracy; meaning that a person without much training can 

ope ate i t .  It i3 eaSy to move i t  from place to place 

because of i ts  small s iz e ; and is  not senstive to vibrations  

unlike other an alytical instruments.

The px'ocodure is  3imple and short and i t  offers conclusior 

at the spot needed in a dispensary.

Convenience and c o st:-

The reagents uses are few and. cheap and they are required 

in small quantities for a 3ingle determination therefore l i t t le  

:noney i3 needed. The v;ork involved is  aL30 l i t t l e  and there ore 

i i i eco o;:w.c .1* S en sitiv i r

The calorimetric results compare v/ell with the results  

obtained using a UV machine (u ltravio let sp 8 0 0 0 ) o f J?ye 
Unicham as shown by the graph in figure 4 which shows the day
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to day increase of s a lic y lic  acid in the mixtures.

Both u:etnod3 review the same picture that the rate of 

hydrolysis of aspirin in ifoem temperature is  high and reaches 

to about lmg/ml in 7 days, showing that from such a sample 

toy of s a lic y lic  acid is  contained in every lml of aspirin  

taken; toxic levels of sa lic y lic  acid would be about 

O.lmg/ml depending on in The level is  sign ifican t

3ince aspirin is  taken in a period of one week and a3 seen 

above depending on, temperatures, rate varies from place to place. 

Jo these results should albow U3 to advise patients accordingly. 

For example should always say discard after a certain number 

of days, or store in a cool place etc.

/
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Tiie objective of the present work wa3 to find a 

quick sensitive way of determining the shelf l i f e  af 

aspirin mixture. To this the author's investigations  

have revealed that the best; storage temperatures is  at

tQ be made to the manufacturer and the patients as regards 

storage and shelf l i f e  at various hospitals since Kenya 

has varying temperatures.

/ i t  goes a long way to suggest a quick method of determining 

the s h e lf-life  of the mixture.

i?or further work i t  could be suggested that 

investigations be made So that the mixture is dispensed 

as a powder for reconstitution by adding a specified  

amount of v/ater. This could to the author's opinion solve 

the hydrolysis problem and make available fresh preparations 

when and where they are used.

1 0 °C and a concc /■ &• Suggestions w ill  fc

date, the work does not solve the problem but
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