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I-‘linriiinccuticul grade griscofulvin iii hlk and dosage form can lx asseycd 
by k IWW gas-liquid cllroniatograpllic proccdurc. Tile method in\xllvcs dissolution 
in cl~loroform, injection into an OV-17 column, and ilortiializntioii of the rcsponsc 
lvitll tctrapllen~lc~.clopcntndienoiic as an internal standard. I)cclllorogriscofulvin, 
which is also found in all griscofulvin plwmaccutical products, can lx dctcrmined 
siniuItancous1~. 130th componciits llnvc hen idcntiticd by mass spcctmimtry. 
Tlw grismfulvin l;ood and Drug ~~cI~l~linistr~~tion 1Yorking Standard was critically 
nnnl~*xcd for impurities by gas- liquid cllronlatograpll~. and cliffcrcntial scanning 
caloriiiictq*. 

Griseofulviii (~-~~1~1oro-~‘,f.,~~-triinctl~os~-~i’P_mctli~lsl~iro-~~t~er~zofurai~-a(~I-I), 
I’-Cz]-cyclollcsencl-3,Lt’-dione) is an antifungal antibiotic obtained as a metabolic 
product from various spccics of I+x.icilZin. It is used primaril>* in the s~*stcnlic 

treatment of clcrnintcmiycoscs. 
Griseofulvin may be assayed by microl~iologica1’-:’ or by cllemical metl~ocls. 

The latter include calorimetry*; spcctrophotometry either directlya, nftcr acidic 
conversion to isogriseofulvin5, or after partititioii chroii~atogrnpl~ic separation”; 
fluorimetry directly; or after thin-layer cllronlatograpll~H; and gas clironiatography, 
as applied to simulated samples” nncl fermentation estracts *O. The spectropllotometric 
method is the official method and the method of choice in the United States:’ and 
in the United liingd.omll, 

This study presents and discusses the analysis of griseofulvin in pharma- 
ceutical bulk and in dosage forms by direct gas-liquid chromatography (GLC) 
in chloroform and normalization of the detector response with tetrapllenylcyclo- 
pentadicnone. This method is rapid, simple, specific, precise, accurate, and reliable, 
even when structurally related compounds such as dehyclrogriseofulvin, dechloro- 
griseofulvin, and/or isogriseofulvin, which, are biosynthesized concomitantly with 
griseofulvin, may be present in the final product. The differentiation of griseofulvin 
from relatecl compounds may be significant if these compounds have pharmacological 

* Prcse~~Cccl ni: Lhc mcoting of tlic American Pllarmnccuticnl .4ssocintion, Acnclcmy of 
PhnrmaccuLical Scicnccs, I-Iouston, I’cxns, April 22-28, 1972. 
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symmetrical peaks that were well-resolved, cscept fur clellydrogriseofulvin and. 
isogriseofulvin wllich merged together. The rclativc retention time for each of these 
analogs is listed in Tnblc I. Tllis kind of separation should prove most valuable 
in quality control from initial crude fermentation materials to finished products. 
The only dctectnble impurity peak found in cl~romatogran~s of all samples (bulk 
and dosage forms) tested ~vas tcntntivcly ascribed to dechlorogriscofulvin. E-Iowever, 
the chronmtogrnm of a crude lmllc material also showed an additional impurity 
peak which wa,s ascribed to clcl~\~clrogriseofulviil, based on rctcntion time. Proof 

r I I 1 1 I I 
0 10 20 30 

MINUTES 

l?jg. I. Gas chrolttntograttt at 225’ of a, quditativc tttisturc of griscofulvin itnd rclatccl compounds. 
(a) .Dccltlorc~griseofulvin; (b) griscofulvitt ; (c) clcltydrogriscofulvin; (cl) kogriscofulvin: (c) tctrn- 
pl~c~tylcyclol~onladicncnc (internnl stanclnrcl). 

TABLE I 

RWLA’I’IVIZ I<ETI~N’1’ION TIMES OF GI~ISI~OFULVIN AND SOME ItELATI3D COMPOUNDS 

GLC conditiotls: 3 ft. (o.grq nt) X’ 1 nttn’I:D. KliLss coluntn lm.clcccl with z s/o OV-r 7 on Gas-Cltront 
Q (I 00-r ao mcsl~) ; column tcmpcraturc, zag u; ltclium cairicr gas ilow-rate, Gb ntl/ntin ; rccorclct 
cltnrt spcccl, 0.r in. (2.5.1 ntnt)/ntin. 
L_____ 

COi~~~Oll~lld /?cfntivc vcbwliou liwf: 
_.__ --_.-_ 

Dccl~lorogriscofi~lvin 0,Go 
Griscofulvin T.00 
Dcltvclrogriscofulvin I .?O 
Isog~iscofulvin I,l,r_, 
Tctrqdtcnylcyclopcnticrlienonc 2.02 
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of identity rn~\y be cstablislied further by comparing rctentiorl tiitics of unknown 
and autllcntic snn~l~lcs cm columns of dif’fcrcnt t>*pcs and/or polar-it>*. In tljis cast, 
llowel*er, corroboration of iclcntit>* \\*a~ olAxitlec1 lq* coml~ination GT_C--BIS as 
discussed Lxhw. 

ScverA solvents \vcrc inithll>* tested for applical~ilit~~ in this annl>h: lmizeiic, 
ethyl acetate, p>*ridinc, acctonc, and cllloroform pcrformccl w~A1, wllcrcns xxrious 
alcol1trls, cyclolicsanc, acctonitrile, and dinlctll~.lsulfoside did not. Cllloroform 
was sclccted lxxause it is immiscible wit11 water and volatile, Cacilitxting sanlplc 
preparation, and esllibits minimal tailing. 

In tile preparation of bulk samples or stnndarcls, tile evaporation step is not 
really. necessary but is recommended so tllnt tllc proccdurc is consistent wit11 tllat 
of s~~mplc preparation for tllc dosage forms. 

Linear detector rcsponsc \vas obtainecl fol a Ilundred-fold range of a. total 
injected sample from 0.4” ccg to 40 lug; tllc normal qunntit>. injcctecl was about 
IO pg, Accordingly, a detcctablc limit of response lens lxxn estimated to lx bcttcr 
than I ng unclcr the operating conditions clescribcd. In actual test, a I-ng injection 
was well detected with sensitivity to spare. 

By using an electronic integrator for 1x9,1 c i :trcn niensureiticnts, tltc precision 
was calculated from five replicates of a standarcl solution injected at diffcrcnt time 
intervals between samples during tlte course of a day. Tile cocf’ficicnt of variation 
was o.qJ I;,;, for tlic griseofulvin }IC!kLli normalized with tllc tetraplteiiylcyclol~ciit~~- 
dienone nncl about. 2 ?:, for the dechlorogriseofulvin peak present at the o.GG ‘.‘:,I, 
concentration level, A total of five injections from two sepamtc wcigliings of tlic 
crude material similarly sllowccl a coefficient of vnrintion of 0.33 (:,;, for tile normalized 
griseofulvin peak, and 1.6 and ~~4 Y;, for the dcchloro- and tllc clellydrocongcncrs 
present nt tile CJ and 0.7 p; concentration levels, respcctivcly. 

To determine the accur~y of the method, values obtnined by GLC wcrc 
comparecl with those obtained by the official spectropl~otometric metllocl. The results 
arc listed in Tables II and III for bulk and dosage forms, respectively. The GLC 
anal>*ses are expected to l.>e more reliable because they separate and compare 
directly only to the griscofulvin peak csclusive of contaminants, whereas tlte UV 
method relates to the total absorbance measured at zc~z. 11111, irrespective of the variety 
ancl quantity of contaminants that may be present. Thus, highly impure materials, 
such as the crude bulk sample, would yield grossly aberrant results in the UV 
method. 13y comparing both methods in the paired t test performed on results 
obtainecl on the certified bulk samples listed in Table II, a statistically significant 
difference was observed between the official spectropllotometric method and the 
GLC method. However, when results of the UV metllocl were compared with results 
obtained with the sum of both GLC peaks, no such difference was noted. 

An impurity peak, tentatively identified as decl~lorogriseofulvin based on 
the retention time shown in Fig. 2, was found in the standard reference material 
and in every batch of bulk or dosage form of the antibiotic analyzed by GLC. The 
concentration range was found to be about 0.2-1 “/o from one manufacturing source 
and up to about z oA, from another. Corroboration and positive identity of the two 
peaks was achieved by combination GLC-MS. The electron impact mass spectrograms 
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