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This pilot study was performed jointly by the WHOQ Action Frogramme on
Essentlal Drugs, the International Di Association (JDA) in Amesterdam,
The Netherlands, and the Mirdstry of Health in Khartoum, Sudan. The objectives
ucfﬂwesludywemtommp-reﬂupom:squd quality of some essential drags
after 16 months storage under extreme climatic conditions in Sudan, in comparison
with reference samples; and (2) to pretest the stabllity of some essential drugs
selerted for 2 longitudinal study in the Sudan.

Materials and methods

Samples of essentlal drugs supplied by IDA to the Nile Province Essential
Drugs Programme in Sudan were retrieved sixteen mantha iater from three district
houpitals In the area. Quality analysis was carried out both, in the Eovernmental
drug quality control taboratory in Khartoum and in the DA quality conirol
laboraiory. Test samples were compared with original batch samples kept by IDA
since 1930,

Drugs were selected on the basis of an existing suspicion of instability under
tropical conditions, high turnover in the cssenial drugs programme, and medical
relevance,

Shipmeni and fransport record

29 May 1989 Sea container keaves Amsterdam to Port Sudan

July 1989 Containers arrive in Port Sudan; remain in port area for eight
months, of which the first three months in very high temperatures
{> 50°C) but with low relative humidity (RH<30%).

Febs 1990 Coritalners transporied to CMS /Khartoum

Ape-un 1890 Drug s are distribubed from Khartoum to severai hospitals in the
Nile Provinee; in this period the temperatures are again high (4{-
48°C) with 80% RH. :

Aug 1950 - Samples collected from three district hospitals in Nile Province
and semt to Khartoum and by air 1o IDA for testing

Samples

CNTRL Reference sample, kept since 1989 and tested by 1DA
WH Wad Hamid diatrict haspital {south); tested by DA
B Berber district hospital {rentre); Leated by IDA

AH Abu Hamad district hospital {north); tested by 1DA
Local Test samples, analyzed in Khartoum laboratory
Results

A summary of the results is given in Table 1. The full analytical data for each
of the drug products is given in the last secHon of this report,
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Table 1

Potency of drugs after 16 months in the Sudan, as compared o original batch samples

Potency (%) Degrad. products (%) Stability
cobrl  test  difl* cnkr]l  dest diff problem

Acetylsaticylic acid tub, 9380 981  +2 022 0a2 -0l

Ampicillin cap, .2 b .28 201 37 +17
Ampicillin pow.ing. 557 989 -08 513 ed5 13
Ampiciliin sy 95.3

Benzylpenicillin inj. 1003 988 -15 22 371 15
Chlpramphenicol cap. 04 o2z .om
Chloramphencicel susp. 1058

Epinephrine i, 866 VSR - 144 +
E i 520 306 - 134 +
Ferrous mulfste tab. 105

Lidocatne iry. 035 1035 00 <l0ppm=i0ppm [0

Procain peniefort inj. 1017 1012 -05 058 1.09 +06

Quinine inj. 97

Retino) cap, 1105 9  -125 {+}
Tetracyeling cap. 930 936 404 5.6 57 +0a

0&d 071 0

* Expressed as percentage of active ingredient in control sarmple

Concdusions

Of the twelve drugs (in 15 presentations), three products show a serous Loss of
potency. In two cased (epinephrine and e rmakate injection) this loas has
serious medical consequences; for the third (retinol) it has not, in visw of the wide
therapeutic margin of the drug and the high initial amount of active ingredient. It
should be noted that the ergometrine conteo! sample may have lost polency as wel!
becmueitwnskeptntrﬂnmtﬂhpmtmes.ﬂ&daish-ue,ﬂwmhmllmofpomjf
in the test sample is more than the 19.4% reported: here, For aif three drugy the
instability in tropicat climates has been reported before {1-3).

It is reassuring to see that none of the other drugs shawed signs of instability,
other than some increase in degradation products which was never more than 2%.
Theme drugs are alt very common eseential drugs, and they usually constitute a large
propartion. of the drug budget (36% In the case of ihis consignment). One product
{tetracycline capsules) showed 2 low patency and elevated levels of degradation
products, but there was na difference between control and test smamples and therefora
no skgh of inatability.

From this pfiot study we may therefore conclude that, with the exception of
epinephrine and ergometrine injections, the drug praducts most cormeonly used in
the Nile Province Essential Drugs Programme did not show signs of instability,
despite the extreme climatic conditions they were expased o,
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Acetylsalicylic acid tablets 300 mg

Cermany
Batch 9104
MMNF1/89
EXP 1/%4

Sample 8/9¢ CNTRL WH

AH Local

Potency (%) 98.0 97.7

Degradation products {%)
Salicylic acid 0.22 0.12

97.6

0.12

0.13

Conclusions

1 Potency remained within BP requirements {95.105%).

2 Level of free acids shows no increase and is within BP specifications.

3 There are na signs of instability in tropical climates.



Ampicillin 250 mg ecapsules

Ampicillin trihydrate
Czachoslovakis

Batch 300588

MNF &/89

EXP&/92

Sample 8/20 CNTRL WH B AH Local

Potency 97.1%  95.5% 93.7%
Degradation products 201% 3.75%

Dissolution 12 min

Average weight 327.6 mg per caps

Conclusions

1 Potency of test sample is within BP specifications (92.5-107.5%).

2  Degradation products (in only one sample) increased from 2.0% to 3.75%.
However, freshly prepared amplallin capsules usually contain 0.9-3%
degradation products and this level is not regarded as toxic,

3  There are some signs of siight instability in tropicai climates, but this is of
no dinical relevance (potency loss <2%),
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Ampicillin injection 500 mg

Ampicillin trihydrate
Bulgaria

Batch &2

MMF 3/8%

EXP 6/89

Sample 8/90 CNTRL WH B AH Local

Pobency 7%  994% 93% 98.0%
Degradation products 513 6.60 6.32 643

Average weight 577.4 mg per vial

Conclusions

1 Degradation products increased from 5.1% to 6.5%. This is just around the
BF limits of acceptability, but in practice few manufacturers are able to
produce ampicillin injection much below this limit. The 1.5% increase is
acceptable.

2 There are some signs of slight instability in tropical climates, but this is of
no clinical relevance (potency loss <2%).
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Ampicillin oral suspension

Ampicillin trilydrate
Germany

Batch 320 389

MINF 3/89

EXP 3/92

Sample 8/90 CNTRL WH B AH  Local

TPotency

After reconstitution: 123.1mg /5ml
{98.5%)

After 7 days: 119.1mg/5ml
{95.3%)

Conclusions

1 Potency of the test samples has remained within BP requirements {80-120%).
2 There are no signs of instability in tropical climates.
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Benzylpenicillin injection 1 MU

DER

Batch 150289

MNF 2/89%

EXP Efﬂ

Sample 8/90 CNTRL WH B AH Local
Potency 100.3% 987% 988%  98.9%
Degradation products 226%  380%  368%  3.65%

Averapge weight 631.5 mg per vial

Conclusions

1 Degradation products have increased from 2.3% o 3.7%.

2 Degradatlon of the reference sample is higher than normal; normal value
on fresh products from Jenapharm and other manufacturers s < 1%.

3  There are some signs of slight instability in tropical climates, but this is of
no clinical relevance (potency loss <2%).



AR R

A e

Chloramphenicol capsules 250 mg

Chigramphenicol palmitate
Belgium

Batch 88KZ3

MNF9/88

EXP 9/41.

Sample 8/90 CNTRL WH

AR

Local

Degradation products 0.24% 021%

Impurities {TLC) not detectable

0.23%

Conclusions |

1 No degradation found. Product is stable under tropical conditions.
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Chioramphenicol oral suspension

Chleramphenicel palmitate

Belgium

Batch 59C 15

MMNF 3 /33

EXI'3/92

Sample 8/50¢ CNTRL WH AH Local

Potency 132.3mg/5ml

(105.8%)

Degradation preducts

polymorph "A" within USP'g5

Packing In most samples leakage
through the cap of the
container had occurred

Conclusions

Fotency of suspension well within USP limils (95-110% of stated amount).

1
2 Level of degradation products within USP limits.
3

No signs of instability in tropical climates except leakage through cap of the

container.
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Epinephrine injection {(adrenaline)

Franoe
Batch 82688
MINF 9/B3
EXP 9,/91

e

Sample 8/90 CNTREL WH B AH Laocal

Fatency (HPLC) 8B86% 739% 778% 73.8%  90%

Conclusions
Potency of control ana tesl samples are below BP specifications (90-110%).

1
2 Loss of potency from B88.6% to 75.8% (-14% of control value).
3 Epinephrine injection is unstable under tropical conditions.

NB  Average pokency 18 92% for fresh production samples from the same manufaciorer. This value
i & bit low, probably due to the use of a selective HPLC assay rather than Lhe aselective
colorimettle methed that 18 included jo the BP.
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Ergometrine injection 0.2 mg
Hrgometrine maleate
France
Baich 92172
MMF 3/89
EXE 3/91
Sample 8/%0 CNTEL WH B AH Locai
Fotency 62% 4% 47% 44% 66.9%
Appearance B5 * B2 B3 B2 yellow
brown
pH iz
Conclusions
1 The test samples showed, on average, only 50.6% potency {BP limits 90-
110%} and a yellow-brown discotoration (B2-4).
2 The pH of the samples i3 within BP limits of 2.7-3.5. _
3 Jtshould be noted that the contzol sample is also far below BP specifications.
It Is difficult bo assess whelher this is due to sub-standard initial qualily of
the drug, or {parily) to storage of the control sample at room temperature. In
anather study, with ergomelrine from the same manufacturer, potency of
samples of two different batches kept for one year at 21 °C decreased to 47-
53% respectively {and to 83-86% when kept refrigerated). '
4 Ergometrine injection is unstable under tropical conditions.

Difubions of standard rolor Birown); B9 is coloress, B-1 is undiluied
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Ferrous sulphate tablets 200 mg

Manufactarer
Batch

MNF

ExP

-,
Sample 8/90 CNTRL WH B AH Local

Potency 63mp {105%)

Disintegration 28 min

s
E
5

Conclusions

1 Content of active ingredient within BP lmits {B5-105%).
2 Disintegration just within B? limit of 3¢ minutes.
3 Product shows no signs of instability in tropical climates.
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Lidvcaine 2%, injection 56 ml

France

Batch WE
g MNME 1/80
i EXP1/92

i Sample 8/90 CNTRL WH B AH Local

; Potency (HPLC) 103.5%  1028% 1042% 103.4%

Degradation products
2,6 xylidine <10 ppm <10 ppm <10 ppm <10 pPpm

Conclusions

A e T B R R L ]

1 Potency of control and test samples are well within BP specifications (95-
105%).

2 No increase in degradation Products fupper limit 400 ppm).
3 The product is stable under tropical conditlons.
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Procaine penicillin inj. fortified
{Procaine benzylpenicillin 3MU plus
benzylpenicillin sodium 1 MU)

DDR

Balch 31028%
MNF 2/5%
EXP 2/

Sample taken 8/90 CNTRL

R LI LS P A L LR ROy

WH B AH Lowal

Potency Total
ProcP
BenzP

Degradation products  0.58

101.7%

1012%  101.2%  101.2%
2.56 g (67.1%)

1.0 g (36%)
e L1 106

Canclusions

I Adive ingredients comply with RI" 88 (95-105% active ingredient', with &0-

70% ProcP and 35-44% BenzP).

2 Degradation products increased from 0.6% to 1.1%. There are no official
limits but this amount has no effect on efficacy or toxicity.
3 No signs of instability in tropical climates.
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Quinine injection

Quinine dihydrochloride
Germany
Batch 5B0ST?

MINF 1/89
EXP1/92

Sample 8/90 CNTRL WH B AH Local

Potency 29Tmyg (97%)

Appearance Yellow

coloured

Conclusions

1 Potency of the product is within BP limits (95-105%).

2  Discolouration of the product is more than BP 1980 specification ("almuost

colourless ta slightly vellow").

3 There are no signs of Instability in tropical climates other than a slight

discaloration of the product.
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Retinol capstiles 50,000 IU

The Metherlands
Batch 881101

MMNF 11/58

EXF 10/%1

Sample 8 /90 CNTRL WH B AH Local
Potency * 110.5% 1004% 95.7%

Peroxide value (meq/g) 5.3 3.3

Conclusions

1 Potency decreased from 110.5% to 98% (loss of 12.5% of original content).
2

Potency remained within BP Hmits (>97%); color and laste were still good.

3 The product is moderately unstable under tropical condilians but the

clinical consequences are not sericus in view of the extra amount of active

ingredient included in the orlginal product and the wide therapeutic
margin.

Ansiysis was carried out by the manufacturer. No control sarmnple was tested, but the manno-
factiirer's assay value at production wai taken ag a reference.
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Tetracycline 250 mg capsules

Tetracycling hydrochleride
Yugeslavia

Batch 0974R9

MNF 12788

EXF 12/91

Sample 8/9¢ CNTREL WH B AH Local

Potency (HPLC) 93.0% 93.9%  93.4% 111.2%

Degradation products
epi-TTC (HPLC) 31%  29%  2.8%
epi-anhydro TTC (HPLL)  0.4% 0.8% 0.6%
anhydre TTC (HIPLC) 2.1% 2.2% 1%

Hght-abs.impurities

(BT' method) 0.706 0.712 0.723 0.690
Dissolution (45 m) 96.6%
Conclugions
T The amount of active ingredient is outside BP limits (95-110%) but within

2
3

USPF limits (90-125%).

No decrease in active substance was observed.

Begradation products in controt and test samples are abave the BP limits
(light-absorbing impurities are above 0.620 for anhydro and epi-anhydro
TTC, which corresponds roughly with 1% of each). Especially the 2.1%
anhydro-TTC is too high: the upper limit in the raw matetial is 0.5%. There
is no difference between test and control samples.

There are no signs of instability in tropical climates.
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