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Note on the stability of mefloquine hydrochloride in
aqueous solution

ROSEMARIA REBER-LISKE1

Using Desjardins' technique for the testing of antimalarials against Plasmodium
falciparum in vitro, a 4-year-old solution of mefloquine in water (10 3 mol/litre) was
compared with a freshly prepared solution.

The results showed that the two solutions had almost identical activity. There was no
evidence for any instability of mefloquine in aqueous solution.

The adsorption of drugs on to the surface of con-
tainers, tubing, or filters made of glass, plastic, cellu-
lose, etc. is a well-known phenomenon (1, 2). The
relative amount adsorbed depends, to a large extent,
on the drug concentration used and is particularly
obvious in low-dose formulations. In a study of 11
selected drugs, Butler et al. (1) were able to show that
82.5% of the total dose of insulin (40 IU/litre) was
removed from a 5% dextrose solution by filtration
through a pad made from a mixture of nitrate and
acetate esters of cellulose. Similar, if less striking,
results can be seen when drugs are stored in soft plas-
tic bags and administered through lines made from
PVC polymer (2).

In a recent publication, Druilhe et al. (3) reported a
loss of activity during storage of a new antimalarial,
mefloquine. According to the authors, this loss of
activity was the result of "an alteration of mefloquine
in solution".

Since both alteration and adsorption constitute
potentially serious problems for the use of meflo-
quine in solution, we carried out a number of tests in
vitro, using a drug solution that had been storpd for a
considerable period (44.5 months) as well as freshly
prepared solutions.

MATERIALS AND METHODS

Three culture-adapted isolates of Plasmodiumfal-
ciparum were used.

1. P.falciparum East Africa (originally donated by
Dr W. H. G. Richards, Wellcome Laboratories,
Beckenham, Kent, to Dr B. Merkli, F. Hoffmann-La
Roche and Co. Ltd., Basle, for work in Aotus
monkeys). The isolate was adapted to continuous
culture in our laboratory in August 1980.

X Pharmaceutical Research Division, F. Hoffmann-La Roche &
Co. Ltd., 4002 Basle, Switzerland.

2. FD-III V (donated by Dr S. Jepsen, Statens
Seruminstitut, Copenhagen). The isolate was ob-
tained from a patient with malaria that was clin-
ically resistant to pyrimethamine-sulfadoxine at the
RIII level (4).

3. SGE 1/Senegal, alias Geneva 13 (donated by Dr
L. Perrin, Cantonal Hospital, Geneva). The isolate
exhibited in vitro resistance to chloroquine.

All three isolates were kept in RPMI 1640
medium, supplemented with 110 ml/litre normal
human serum (group A+), a total of 5 mmol/litre
L-glutamine, 50 mg/litre neomycin and 25 ml/litre
group A+ human erythrocytes. The dishes were incu-
bated in an air-tight vessel containing a mixture of
5%02, 5% CO2, and 90!7 N2. This constitutes a
minor modification of the original method de-
scribed by Trager & Jensen (5).

Drugs

The following drug preparations were used:

1. Mefloquine hydrochloride, 10- 3 mol/litre in
distilled water, prepared in May 1977 and stored at
room temperature in a white glass bottle (storage
period, 44.5 months).

2. Mefloquine hydrochloride at a concentration of
1o- 3 mol/litre in distilled water, prepared just before
use.

The drugs were further diluted in complete RPMI
1640 medium (see above) and used at concentrations
ranging from 2500 gg/litre to 39 sg/litre (doubling
dilutions).

Test system

The test system was essentially that described by
Desjardins et al. (6). It uses the drug-induced inhi-
bition of the uptake of [G-3H] hypoxanthine into the
nucleic acids of the parasite as a measure of drug
activity. Using flat-bottom microtitration plates, all
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wells to be used, except those in the second row from
the top, received 50 Al of complete medium. The two
drugs to be tested were dispensed in 100-1l aliquots
into two adjacent wells in the second row. Using
manual microdiluter loops, serial dilutions were made
from row 2 through to row 8. Thus, on completion,
the top row remained drug-free, and the drugs were
present in duplicate at seven concentrations
(2500 ug/l to 39 ytg/l, covering a 64-fold range) in
rows 2-8.
For testing, the degree of parasitaemia of each iso-

late was adjusted to 0.5-0.7/o by mixing an appro-
priate volume of parasitized cells from a 1-2-day-old
culture with freshly-washed non-infected human
erythrocytes. This suspension was further diluted to
0.015 haematocrit with complete medium. Aliquots
of 200 jd of this suspension were added to each of the
drug-containing wells. Wells 1-8 in the top row
received parasitized erythrocytes to give a positive
parasite growth control; wells 9-12 received the same
amount and concentration of non-parasitized eryth-
rocytes to provide a value for the passive uptake of
radiolabel. None of the wells in the top row contained
drug. The completed plates were placed into a hu-
midified air-tight box, flushed with a gas mixture of
5% 02, 5% CO2, and 90/o N2, and incubated at
37 °C for 24 h.
At the end of this period, 20 Al of [G-3H] hypoxan-

thine (0.74 MBq (20 ACi)/ml in complete medium)
were added to each well and the plates reincubated for
another 16-18 h. At the end of the second incubation
period, the cultures were harvested on to glass fibre
strips and washed with a large volume of deionized
water. The strips were dried and individual discs,

11-

10-

8-

6-

5-
4-

3-

2-

1-

cpm x 103

I/
- I" I

39 78 156 312 625 1250 2500 pg/l
Fig. 1. Dose-response curves obtained using meflo-
quine (freshly prepared (°-°)or stored for 44.5 months
(e--- *)) with isolate strain Geneva 13.

carrying the contents of one well, were placed into
10 ml of xylene-based scintifluor. Each sample was
counted in a scintillation spectrometer for a period
sufficient to minimize counting errors.

RESULTS

Representative graphs (from one of six experi-
ments) illustrating the response of three isolates to
two solutions of mefloquine hydrochloride of differ-
ent age are shown in Fig. 1-3. The concentration-
response curve for active compounds is characteristi-
cally a sigmoid one, the upper asymptote of which is
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Fig. 2. Dose-response curves obtained using meflo-
quine (freshly prepared (0-°) or stored for 44.5 months
(.--- o)) with isolate strain FD-111 V.
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Fig. 3. Dose-response curves obtained using meflo-
quine (freshly prepared (0-0) or stored for 44.5 months
(e---e)) with isolate strain East Africa.
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approximated by the mean count of the parasite
growth control, whereas the lower asymptote is
approximated by the non-parasitized erythrocyte
control. Using these curves, the concentration of
mefloquine causing 50/o inhibition of the uptake of
[G-3HI hypoxanthine (ID50) was calculated (Table 1).
Since both curves and calculated IDsos were almost
identical for fresh and stored drug solutions, we con-
clude that there is no loss of activity on storage of a
10- mol/litre aqueous solution of mefloquine
hydrochloride.

Table 1. Inhibitory dose (ID5o) obtained with two sol-
utions of mefloquine of different age against three iso-
lates of P. falciparum

ID50 (,g/1)

Isolate Mefloquine 1977 Mefloquine 1981

Geneva 13 95 102
FD-III V 105 145
East Africa 155 165
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RtSUMt

STABILITE DE L'HYDROCHLORURE DE MEFLOQUINE EN SOLUTION AQUEUSE

L'adsorption des medicaments sur la paroi de leur embal-
lage, pendant leur manutention ou leur stockage, est un
ph6nomene physique bien connu qui peut avoir pour re-
sultat une apparente perte d'activite. Selon un rapport
recent, le cas aurait e observe avec la mefloquine.
Comme toute alteration dans le comportement du produit

poserait de graves problemes pour ce qui est de l'utilisation
de ce produit en solution, les auteurs ont compare l'activite
in vitro de deux solutions de mefloquine (10- 3 mol/litre),
dont l'une etait fralchement preparee avant chaque expe-
rience et l'autre avait e conserv&e pendant 44,5 mois a
temperature ambiante, dans un flacon de verre blanc. Les
parasites qui ont servi aux epreuves etaient trois isolats de
Plasmodium fakciparum provenant de regions g6ogra-

phiques differentes et cultiv6s au laboratoire.
On a pris pour mesure de l'activite du medicament la

reduction induite par celui-ci dans I'absorption de la 3H-
hypoxanthine par le parasite. A I'aide des courbes dose/
reponse ainsi obtenues, on a calcule la quantite de medica-
ment necessaire pour inhiber de moiti6 l'absorption de la
3H-hypoxanthine (ID5o).

Les resultats de six experiences montrent que les courbes
d'inhibition aussi bien que les IDso calcul&es sont pratique-
ment identiques pour la solution fraiche et la solution
conserv&e. Les auteurs concluent donc qu'une solution
aqueuse d'hydrochlorure de m6floquine ne perd pas son
activite au stockage.
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