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quently increase the yield of eicosanoids (Capasso et  a1 
1984; Capasso unpublished observation), thereby 
increasing the laxative effect. 
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Spectrofluorimetric analysis and buccal absorption of medifoxamine 

M. A. RANDnAwA", A. N. BLACKETT, P. TURNER, Clinical Pharmacology, St Bartholomew's Hospital, London EClA 7BE, 
UK 

Medifoxamine is a new investi ational antidepressant drug. 
Its buccal absorption at pH 5-8, which can be considered as 
an in-vivo model of passive drug transfer through a lipid 
membrane, was studied in six normal, healthy volunteers to 
predict its pharmacokinetic profile in man. Maximum 
absorption of medifoxamine occurred at pH 8, which is 
close to its pK, (8.5). 

A study of buccal absorption of drugs at  various p H  
levels (particularly pH 5-9) can be considered as an 
in-vivo model of passive drug transfer through lipid 
membranes (Beckett & Triggs 1967) and may help to 
predict the extent of binding to plasma proteins (Henry 
et  al 1981), the concentration in various body fluids and 
renal excretion at different urinary pH values (Meyer et  
a1 1974; Ankier & Kaye 1976; Kaye & Long 1976). 

Changes in p H  relative to the pK, of a drug alter the 
extent of its buccal absorption. For a basic drug, 
maximum absorption occurs at or above its pK,, with 
the converse for an acidic drug. However, the controll- 
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ing factor influencing the extent of absorption of a drug 
is its innate lipophilicity (Beckett & Triggs 1967). 

Medifoxamine is a new investigational antidepressant 
drug (Bonnet e t  a1 1984). Its buccal absorption at  p H  
5-9 was studied in normal, healthy volunteers using a 
method similar t o  that of Beckett & Triggs (1967). 

Materials and methods 
Buccal absorption of medifoxamine. The study was 
carried out, with informed consent, in 6 normal, 
healthy, medically qualified volunteers (4 males, 2 
females) aged between 25-35 years. They were reques- 
ted not to eat or drink for a t  least 1 h before the study. 
After rinsing the mouth with 20 ml of buffer, 20 ml of 
medifoxamine solution (50 pg ml-1, in the same buffer) 
was agitated in the mouth for 5 min, and expelled into a 
beaker. Immediately after that the mouth was rinsed 
with 20 ml of the buffer for 30 s and expelled into the 
same beaker. The volume of the fluid in the beaker was 
measured and the medifoxamine concentration esti- 
mated spectrofluorimetrically , indicating the amount 
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not absorbed. The YO of medifoxamine absorbed at the 
pH of the buffer was then calculated. The buccal 
absorption of the drug at different pH levels was studied 
in the same subject with a wash out period of at least 
24 h. 

Buffers used: pH 5-8, McIlvaine’s citric acid phos- 
phate (citric acid 0.1 M and disodiumhydrogenphos- 
phate 0.2 M); pH 9, Sorensen’s glycine (glycine 0.1 M, 
NaClO.1 M and NaOH 0.1 M ) .  
Estimation of medifoxamine in the buccaJ solution. To 
1.0 ml of the sample in a glass tube, 0.5 ml of 4 M NaOH 
and 6ml of n-heptane with 1.5% amyl alcohol was 
added. After mixing (10 min) and centrifugation at 
3000 rev min-1 (10 min), the heptane layer was trans- 
ferred into another glass tube containing 3 ml of 0.01 M 
HC1 and the tube was shaken and centrifuged as before. 
The aqueous layer was removed and medifoxamine 
read at pH 2.0 in a spectrofluorimeter at excitation and 
emission wavelengths of 265 and 336 nm, respectively. 

Results 
Medifoxamine gave a linear plot of fluorescence inten- 
sity against concentration over the range measured 
(1-50 pg ml-l). The limit of sensitivity of the method 
was 1.0 pg ml-1 with a coefficient of variation of 5.3% at 
10 pg ml-l. Changes in pH did not markedly affect its 
fluorescence even after the extraction process (un- 
published observation). 

There was negligible absorption from the buccal 
cavity at pH 5 (4.5%) rising to a maximum of 23.05% at 
pH 8 (Fig. 1). The buccal absorption at pH 5 and 6 was 
significantly different from that at pH 8 (P < 0.01 and 
0.05, respectively). 

5 6 7 8 9  
PH 

FIG. 1. Buccal absorption of medifoxamine at pH 5-9 (mean 
k s.d.). 

Maximum absorption of medifoxamine occurred at 
pH 8, which is close to its pK, of 8.5 (unpublished 
observation). 

INCATIONS 

Discussion 
Beckett & Triggs (1967) studied the buccal absorption 
of a number of basic drugs and classified them into four 
main groups according to the shape of the curve of drug 
absorption against pH (Class 1, drugs with negligible 
uptake at pH 4 to 6.5 but a steep rise as pH becomes 
more alkaline; Class 2, drugs with little uptake at pH 4 
to 6.5 and only a slight rise as pH becomes more 
alkaline; Class 3, drugs with substantial uptake at pH 4 
to 6.5 and a steep rise as pH becomes more alkaline; and 
Class 4, drugs with characteristics between those of 
Classes 2 and 3). 

The shape of the medifoxamine buccal absorption pH 
curve falls between Classes 1 and 2 of the Beckett & 
Triggs (1967) classification. We may anticipate, there- 
fore, that its rate of excretion will vary to some extent 
with normal changes in urinary pH, acidification of 
urine resulting in some increase in excretion while 
excretion will be decreased when the urine is made 
alkaline. Its biological half life will be less when the pH 
of the urine is kept acidic and more when it is alkaline. 
We may also predict that it will cross the blood brain 
barrier slowly and be eliminated gradually from the 
CSF, and therefore its central effects will probably last 
longer than anticipated from the plasma half life. 

Confirmation of these possibilities and the influence 
of biotransformation of medifoxarnine in the liver on its 
elimination await further investigation. 

The large variation observed between subjects is 
probably due to biological variation which has been 
observed in other buccal absorption studies. The 
decrease in buccal absorption at pH 9 has also been 
observed in a few other studies but is difficult to explain. 
There was no significant change in the fluorescence of 
medifoxamine at pH 9, and so this is unlikely to provide 
an explanation. 

R. W. A. thanks the British Council for financial 
support and Laboratoires Anphar-Rolland for supply- 
ing medifoxamine. 

R E F E R E N C E S  

Ankier, S. I., Kaye, C. M. (1976) Br. J. Clin. Pharmacol. 3: 
672 

Beckett, A. H., Triggs, E. J. (1967) J. Pharm. Pharmacol. 
19: Suppl. 31S-41S 

Bonnet, J., Del Frari, J., Loiseau, A. M., Desgroux, L., 
Labaune, J. P., Bessin, P. (1984) IUPHAR 9th Inter- 
national Congress of Pharmacology. Abstract No. 1977P. 
Macmillan, London 

Henry, J. A., Dunlop, A. W., Mitchell, S. N., Turner, P., 
Adams, P. (1981) J .  Pharm. Pharmacol. 33: 179-182 

Kaye, C. M., Long, A. D. (1976) Br. J. Clin. Pharmacol. 3: 
196197 

Meyer, W., Kaye, C. M., Turner, P. (1974) Eur. J. Clin. 
Pharmacol. 7: 287-289 


