
GAS-CHROMATOGRAPHEC DETERMINATION OF CAMYLC?FfNE DIHY- 
DROCHLORIDE IN TABLETS ANC SUPPOSITORIES 

A gas-chromatc,Qphic method for the quantitative determination of camylo- 
fine dibydrochloride, a spasmoIytic agent, is described. The analysis is made on a 
porous polymer packing material, by determining the 3-methyl-I-butanol formed on 
alkalirze hydrolysis of the drug. The method has been appIied to the quantitative de- 
termination of the drug in two galenicaf forms, namely tab!ets and suppositories, in 
tie presence of papaverine hydrochloride, codeine phosphate, nova&n and amino- 
pyrine. 

CamyloEne dihydrochloride or isopentyg ~-Ed-(dietbyfaminoje~hyll-2-phenyI- 
glycinate dihydroclrloride (other names : avacan and avasina) belongs to the group 
of spasmolytic agen&. En ga!enical dosage forms it is often combined with other 
spasmol@s and analgesics Eke papaverine hydrochloride, codeine phosphate, rroval- 
gin and atinopyrine. 
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Although atI of the dosage methods, described up to now, can be used for the 
quality control of the pure drug, they are not always suitabIe for its quantitative deter- 
mination in a pharmaceutical preparation, due to the !ack of specifici~. Gravimetric 
determination after precipitation as sificotungstate” cannot be used in the presence of 
drugs &II basic characteristics like papaverine and codeine. This method is also not 
suitable for small amounts becarrse of fhe lack of sensitivity. Volumetic determinaCon 
of the chioride cantent* or a more sensitive cohrimetric &bride qnantitation are also 



exctuded i? the presemz of other bydrochhxides. Mweouer, this method k&s the 

necessaiy specific&y for ‘tke qua&y CoEltroI of a drug. CoIorimetric determination 
using acid-base indicators, S&I a~ nxethyl ~ran&*~, is based OEL the presence of a 
basic function. ~kliougfr very sensitive: this method requires a prelimizary separation 
from other +terferir;g substaxes. Camyfafine dihydrachiaride can be separated from 
pzqaverine hydrochloride, codeine phosphate, nova&in and amlnopyrine by tkin- 
Iayer ckromztography (TLC) on silica geI F 2%. However, tke results of the quan- 
&at&e determination with methyl orange? aftei TLC separatiorr and extraction of tke 
drug from the plate, viere not satisfactory. ‘FhIs may be due to poor detection of tke 
drug OF- the thin-layer plare by UV fight at 254 zm, as a result of the very Iow absorp- 
tioc of camylofine dihydrochkxide in the UV region (,!Ztz = 6.47 at 237 m@. 

The ester structure of camylofine prompted us to attempt a gas-chromatogra- 
phic (GC) detetii;ation of 3-methyl-I-bn+&noE obtained on hydrolysis of Eke previ- 
ously isolated spasmol;tic agent. n-B&an01 appeared to be suitable as the internal 
standard. Tke aicohols 3-metkyi-l-bx&not and n-butaanol were separated on Pomp& 
Q, a porous polymer stationary phase which is very well suited to the sepx&On of 
poke compourfds suck as a:cokof~“~. Porapak Q has the advantage that it excludes 
pkenomena suck as “column-bleed’.“. 

A Packard series 7&H ail-&ass gas ckromatograpk witk a flame-ionization 
detector (FID) was used. Nitrogeea was nsed as the carrier gas (flow-rate, 30 mi~min). 
Tke hydrogeen and air flow--rates were 40 and 40 ml/m%, respectively. ‘Be air was 
dried over silica gel and fiftered over moiecclzr sieves. Other conditions were: inlet 
temperature, 200”; oven temperature, iBOo: 2nd detector temperature, 210”. The 
glass-spiral column (5 ft. x 4 mm LD.) was filfed with Porapak Q, a porous polymer 
packing material (Waters Ass., Miiford, Mass., ‘J.S.A.). The peak areas were inte- 
grated with a disc inte_mtor. 

‘Fhe reagents used wen 3-meEkyII-bu’tinol (p.a.), n-butaaoi @a.), chloroform 
(p-a.), methanoi (_~.a.), light petro!eitm (p-a.) (b.p. 30-70”) and sodium hydroxide 

(p.a.1. 

Ex~~Q.&oK of camy!afine dd:ydrachEan?ie f;-am tablets. A quantity of ground 
and homogenized tzbfet powder, corresponding EO 53 mg af eamyloke dihydro- 

chloride, w2s extracted with CCT. 50 ml of cfiloroform. Tke reslrlting suspension was 
stirred for 15 min and filtered orf a sintered gfass fiiTter (G 3). Tke residue on tke fifter 
was washed several times mitk smalf amounts of chloroform. Tke collected C~~OFO- 
foim fractions were evaporated ri; WGVO. A few millilitres of methanoE were tken ad- 
ded to the residue zrrd the sott~tion wzs evaporated to dryness &z RZCULI. The exitradian 
mzy afso be made with smaller quantities of tablet powder; corresporzding to $0 mg 
of czmylofine OihydrochLxide. In tkis case, the extract was dissolved in E mi of the 
hydrolysis mixture and hydrolyzed on a micrcsaIe_ A quantitztion For W%X dose is 
possible. 



CC D~EiERMINA-fiON OF CAMYLOFINE D~ROCHLOREfZE 163 

Extraf2fbrr af cmt_t.u$~e dihydracfdaride fram su-pasitaries (fipaphik base). 
A quantity of homogenized supposito_T mass, corresponding to 50 mg of camylofi.n$: 
dihydrochforide, was treated with Ii&t petroleum and stirred untit the fipophilic mass 
dissolved_ The drug is practically insoluble in light petroleum. The suspension ob- 
tained was filtered on a sintered glass filter (G 3) and washed sever& times with fight 
petroIeum until the lipopbilic mass was completely removed. The powder retained 
CB the fclter was moistened twice with 2.5 ml of chloroform and stirred (manually) in 
order to dissolve the drug. After filtering, the residue was washed several times with 
small amounts of chforoform. The clrloroform solution was evaporated in vffczfo and 
treated as described above for tablets. 

H~&ul~.n?s. 2.5 ml of I Xsodium hydroxide solution and 2.50 mt of methanol, 
containing a knowrz quantity of n-butanol(300 mg of n-butanot In lflO.0 ml of metha- 
nol)), were added to the extract obtained as described above. The mixture was heated 
to boiEn,o on a hot plate, under refIux, for I fr. Mter cooling, the hydrolyzate was 
centrifuged at 1300 g for 30 min ia order to obtairL a clear sofntion, ready to be used in 
the cb.romato_~phic analysis. 

Ch-omatography. 3 yf of the clear solution, obtained on hydrolysis, were used 
for the chromatographic analysis. The composition of the solutions used for the cali- 
bration graph is given in Table 1. The solvent mixture consisted of equal volumes of 
water and methanol. 

CO_MPOSFFION OF SOFLJ-FIONS USED FOR CONSTRUCEON OF THE CALEBRATION 
GRLtPH 

l Water-methanoI (I :I). 

RESULTS AND DfSCUSSfON 

The eEciency of the hydrolysis and the chrumatographic procedure was tested, 
not only on a known quantity of pure camylotine dihydroch!oride, but also on a 
powder mlxtrrre of the same composition as the tablets. The results given in Table II 
confirm that the hydroiysis is complete and the extraction from the powder is aEso 
quantitative. The analysis was also carried out on two galenical dosage forms, having 
the Mlowing composition: novafgin (ic0 mg), papaverine hydrochloride (50 mg), 
codeine phosphate (i0 mg), aminopydne (300 mg) and ca.myIofine dihydrochloride 
(10 mgj (average tablet weight, 525 mg); novafgin (3QO mg), papaverine hydrochloride 
(SO tig)). codeine phosphate (40 mg), aminopyrine (500 mgj and camylofine dihydro- 
chloride (4U mgj (average suppository weight, 3.75 g). The results are given in Table 
IfI. 



T2bleS 0.621 9.94 2.22 2.1 35.4 

Snnpsitorks 4.392 46.72 IO.45 9.64 92.2 
&I 4 374 46.53 IO.41 9.62 92.4 

4s.31 LO.81 t0.03 92.8 

The separation of n-batand (interna! standsrdj and 3-metbyEl-butmoE ~2s 
verl; good under the given cft-omatagraphk coaditians (Fig. I). The retention times 
were 575 2nd E290 set, respectively, 2nd the resolution ~2s 1.95. Beczuse of this very 
good resotutlon, it Is possible to redrrce the an&ysis tine by using 2 shorter colurrm. 
hxxxsing the tempcz2tur~ in order EO decrese the anal,vsiS time IS not recommended 
beccame of the increzsi~~g inst2bility of the bzzseline when 2pproaChing the ntimm 

temper&we of Forzpak Q (E@--Z40°). The o&er compounds present in the g2Ieaiczl 
for~ns 2re strfkientiy removed 2nd RO interfering pe2ks were observed in the chro- 
Esal-ogmns, Et is necessary to remove the chhxoform cumpIete& b&me hydrolysis, 
because t&s solvent is e&d veq closely before n-butznol. When it is present in 2 
I8~ge amount, it gives a tailing pe& so tb2t the separ2tim from n-bUmof is no’: com- 
plete (Fig. 2). 
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Fig. I. Separation of n-buturol and 3-methyl-I-butarrol on Poczpak Q_ s = So!vent (methanoI); 
I = n-butznol znd 2 = 3-methyl-T-butanol. Conditions, as given under Experimcntai. 
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Fig. 2. chromatogram of a suppository extrzcz &er hydrc&is, wi& incompfete removal of chIoro- 
form. s = Soknt; 1 = n-butami; 2 = 3-rrxttryl-I-butmoi and 3 = cfrloroform. Conditions, as 
give-en under Experimenti. 
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