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In the course of investigating the adsorption of non-steroid anti-inflammatory drugs
at carbon black (CB)/water interface, it was found that the degradation of some of these
drugs was accelerated. It was also found that this acceleration was observed.in the
existense of graphite in the place of CB, but not observed in a 51mple aqueous solutlon ,
nor in the presence of such hydrophilic powder as silica gel.

The results obtained from solutions of different pH and temperature showed that .
the Rf values of thin-layer chromatography of the degradation products of the respective.
drugs were coincident to both cases of the presence of CB at 30° and the absence of CB

at 60°, while the rate of degradation was observed greater in the presence of CB than
in the absence of CB.

As various kinds of interaction of drugs at hydrophobic interfaces in body are considered
to give influence on the onset of pharmacological action, physico-chemical investigations
have been carried out as to adsorption phenomena of drugs at the carbon black(CB) [water
interface as a model of hydrophobic interfaces,

Extending a similar investigation to non-steroid anti-inflammatory drugs, the authors
found that the degradation of some of these drugs in aqueous solution was accelerated in the
presence of carbon black, while the similar acceleration was not observed in simple aqueous
solution or in the presence of such hydrophilic powder as silica gel. In the present study,
therefore, the effects of the pH of solution and the reaction temperature on this degradation
were investigated, examining the reaction products in comparison with the Rf values of thin—
layer chromatography (TLC) reported by several workers.5~9

Experimental

Materials Highly purified samples of phenylbutazone, indomethacin and azapropazone used were
supplied by Adobans Kasei Co. Ltd., Sumitomo Chemical Ind. and Nippon Chemiphar Co. Ltd., respec-
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tively, as were recognized to conform to the standards. Carbon Black (CB), graphite and silica gel were
used after the same treatment as described in a previous paper.® The rest of the materials were of the
reagent grade.

Procedure for Measurement of Degradation of Drugs Five mg of CB, 25 mg of graphite or 25 mg of
silica gel was added to 25 ml of 1 10~%Mm solution of each drug in 1/30M phosphate buffer at different pH
values, shaken at different temperatures for a certain period, and filtered very rapidly with a glass filter.
The ultraviolet (UV) absorption of the filtrate was measured with a Shimazu UV-200 spectrophotometer.

Thin~Layer Chromatography (TLC) of the Reaction Products The filtrate mentioned above was
concentrated by a rotary evaporater below 55°.19 The concentrated solution was subjected to TLC ac-
cording to the methods reported by Beckstead, et al.”) and Harman, ¢f al.” for phenylbutazone and indo-
methacin, respectively. In the case of azapropazone, modifying the method by Beckstead, et al.,®) HCl/
ethanol/water (1:8:2, v/v) as the extracting solvent was added to the concentrated solution mentioned
above, and the extract after concentrating was developed by TLC in CHCL/methanol (9: 1, v/v).

Result and Discussion

Fig. 1—3 show the changes in UV absorbance and spectrum of phenylbutazone, indo-
methacin and azapropazone, respectively, in aqueous solution in the presence of CB at 30°
with the lapse of time.

Similar changes were not observed in the absence of CB at the same temperature, though
they were done after a long time at an elevated temperature, as shown in Fig. 4—6. Generally,
the adsorption equilibrium of drug is rapidly reached at CB/water interface and the drug is
kept satisfactorily stable during the experimental procedure, as has been reported in previous
papers.? '

It was, therefore, clear that the degradation of drug was accelerated on account of CB
in the present system. Furthermore, small changes in UV absorption similar in shape to
Fig. 1—3 were observed in the presence of graphite while none in the presence of silica gel,
suggesting that the degradation of drug might be accelerated at hydrophobic interfaces.
The results as the respective drugs will be described in the following.

i) Phenylbutazone

The absorbance at A,,. 264 myu decreased and that at a new 4,,, 234 my developed with
the lapse of time in the absence of CB in both acidic and alkaline solutions at 60°, as shown
in Fig. 4. The rate of degradation was greater in acidic solution than in alkaline one.
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10) It was ascertained preliminarily that the UV absorption of the solution did not change during this
procedure.
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The change in absorption spectrum in alkaline solution in the presence of CB at 30° was
similar to that in the absence of CB at 60°, as shown in Fig. 1 and 4, though a similar change
was not detected in acidic solution because the drug was more adsorbed by CB than from
alkaline solution and thus a low concentration of drug remained in solution.

The degradation products of phenylbutazone in the presence of CB at 30° and in the
absence of CB at 60° were detected by TLC and the results are shown in Table I. The Rf
values of five products a, b, ¢, d and e were common to both cases of the presence and the
absence of CB and those of a, b, ¢ and d were considered to correspond to II, III, IV and V,
respectively, reported by Beckstead, ef al.9

ii) Indomethacin

Indomethacin was very unstable in higher alkaline solution, as had been reported by
‘Goto, et al.? As shown in Fig. 2 and 5, the absorbance at 1,,,, 267 mp. decreased immediately
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TasLe I.  Degradation Products of Phenylbutazone detected by TLC

Present experimental data Existing data

~ Rf values Amax® R
Symbol —— Symbol Compound max 1 f %
at pH 6.39 at pH 8.7% . mp- o vatues
2-butyl-3-keto-3-e,[-diphenyl
I hydrazino-2-hydroxypropionic 232 0.13
acid
2-butyl-3-keto-3-«,8-diphenyl
a 0.20 I hydrazinopropionic acid 232 0.18
4-butyl-1,2-diphenyl-4-
b 0.25 0.25 I hydroxy-3,4-pyrazolidinedione 232 0.25
c 0.38 v o,p-diphenylhexanohydrazine 236 0.39
4-butyl-1,2-diphenyl-3,5-pyrazo-
d 0.50 0.49 v lidinedioﬁe (phenylbutazone) 264 0.49
e 0.60 0.59

a) Degradation products at the respective pH values both in the presence of CB at 30° and in the absence of CB at 60°,
b) See reference 5).

TaBre II. Degradation Products of Indomethacin detected by TLC

Present experimental data Existing data,

s —
Rf values b
Symbol —_———— Symbol Compound Amax”) f?f 0
at pH 6.39 at pH 8.7% mp o values
1-(p-chlorobenzoyl)-5-hydroxy-
a 0.13 I 9-methylindole-3-acetic acid 265 0.15
b 0.22
c 0.28
: 5-methoxy-2-methylindole-3-
d 0.36 0.38 II acetic acid 280 0.37
= 1-(p-chlorobenzoyl)-5-methoxy-
€ 0.57 . I 2-methylindole-3-acetic acid 265 0.57
f 0.64 v 5-methoxy-2,3-dimethylindole 0.63
g 0.69
h 0.76
. 1-(p-chlorobenzoyl)-5-methoxy-
1 0.82 v 2,3-dimethylindole 0.80
j 0.89

a) Degradation products at the respective pH values both in the presence of CB at 30° and in the absence of CB at 60°.
b) See reference 8).
¢) See reference 7, 9},

and that at a new 4,,; 267 mp developed in the absence of CB at 60° in alkaline solution. In
acidic solution, the absorbance at ,,, 267 my decreased gradually and that at the shoulder
230 myp. developed with the lapse of time in the absence of CB at 60°.

The change in absorption spectrum in alkaline solution in the presence of CB at 30° was
similar to that in the absence of CB at 60°, as shown in Fig. 2 and 5, though a similar change
was not detected in acidic solution because of the same reason as described in the case of
phenylbutazone. '

The degradation products of indomethacin in the presence of CB at 30° and in the absence
of CB at 60° were detected by TLC and the results are shown in Table II. The Rf values
of ten products a, b, ¢, d, e, f, g, h, i and j were common to both cases of the presence and
the absence of CB and those of a, d, e, f and i correspond to I, IT, ITI, IV and V, respectively,
reported by Harman, ef al.” and Goto, et al.9
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iii) Azapropazone

As shown in Fig. 6, the absorbance at 4,,,, 2565 mp. decreased and that at a new 4,,,, 2356 mp.
developed with the lapse of time in the absence of CB at 60°.

This phenomenon was accelerated in the presence of CB even at 30°, as shown in Fig. 3.

The Rf values of three degradation products detected by TLC were common to both cases
of the presence and the absence of CB, as shown in Table III.

TasLe III. Degradation Products of Azapropazone detected by TLC

Rf values
Symbol in the presence of in the absence of
CB at 30° CB at 60°
— T ———— N ee——
at pH 6.39 at pH 8.7% at pH 6.3® at pH 8.7%

a 0.03 0.04 0.03 0.04
b 0.08
ch 0.12 0.15
d 0.22 0.26
e 0.48 0.42
f 0.53
g 0.58 0.59
h 0.63 0.64 0.63 0.64
i 0.69 0.71 0.69 0.71

a) degradation products at the respective pH values
b) azapropazone

Conclusively, the changes in absorption spectra in solution and the Rf values of the
degradation products of the respective drugs were common to both cases of the presence of
CB at.30° and the absence of CB at 60° except that the rate of degradation was greater in
the presence of CB than in the absence of CB.

Therefore, it was considered that the hydrolysis reaction of drugs was accelerated at the
CB/water interface.
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