
New Method of Solid-state 
Dispersion for Increasing 

Dissolution Rates 

Sir: 

The authors have recently reported on the 
potential vallue of solid-state dispersion, viz., 
solid solutions, in enhancing the dissolution rate 
and gastrointestinal absorption of drugs (1-4). 
Although this; approach has been quite successful 
in modifying the dissolution characteristics of 
griseofulvin (3 )  and chloramphenicol (4), the 
application of solid solutions formed by fusion 
technique, for enhancing dissolution, is somewhat 
limited. The method has been found in- 
applicable to a number of drugs which are un- 
stable a t  or near thcir melting points, or which 
fail to crystallize from the mixed melt. 

Therefore, other methods have been sought to  
obtain solid-state dispersions of insoluble drugs 
in water-soluble matrices. In 1965, Tachihana 
and Kakamura (5) reported a mcthod for pre- 
paring aqueous dispersions of p-carotene by using 
water-soluble polymers. 

An earlier report by Stone (6) described a 
similar technique for the preparation of water 
dispersible antibiotics. This preliminary com- 
munication concerns the use of the dispersion 
method to  obtain physically modified forms of a 
drug, which are much more rapidly soluble than 
the pure compound. Although the mechanism 
of the dispersion has not yet been rigorously 
established, the striking findings and the apparent 
general applicability of the method warrant 
consideration. 

The authors’ initial studies were concerned 
with dispersions of griseofulvin in polyvinyl- 
pyrrolidone (E’VP). The drug was crystallized 
from a 1% solution in chloroform containing 0, 
5, 10, and 20‘% PVP. In each case the solvent 
was evaporated a t  37” until a clear film, 
esscntially free of solvent, remained. The film 
was further dried to constant weight, and the 
material was then sized using a Syntron shaker. 
Thc 40-50 mcsh particles were collected for dis- 
solution rate studies. 

Sekiguchi et al. (5) have rcpurtcd that griseo- 
fulvin forms a 1 : 1 solvate with chloroform. In 
the present work, the existence of the solvate was 
confirmed; but it was found tu  be quite unstable 
and decomposed rapidly under our drying condi- 
tion. i n  order to determine the dissolution ratc 
of the solvate, a sample was carefully prepared. 
Analysis of lhc material immediately lxfore dis- 
solution rate :;tudies indicated that it contained 
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Fig. l.-Dissolution rate of tnicroiiizrtl griseo- 
fulvin (A); griseofulvin chloroformate (0) ;  griseo- 
fulvin-l’VP, 1 :5 (A) ;  griseofulviu-PVP, 1:10 ( 0 ) ;  
and griseofulviti-PVP, 1 : 20 (0). 

TABLE  DISSOLUTION STUDIES OF GRISEOFULVIN 

Relative Dissolution Rate 
Sample 1 min. 4 rnin. 

Micronized griseofulvin 1 .o 1 . 0  
Griseofulvin-chloroform 

svlvate 0.5 0.4 
Griseofulvin-PVP (1 : 5 )  6 . 1  5 . 1  
Griseofulvin-PVP (1 : 10) 7 . 2  6 . 1  
Griseofulvin-PVP (1 : 20) 11 . 0 7 . 3  

~ ~-~ 

about 23y0 chloroforni corresponding to a 1 : 1 
solvate. 

Particulate dissolution rate was determined in 
the following manner. Each sample, containing 
10 mg. of griseofulvin, was added to a 600-ml. 
beaker containing 300 ml. of distilled water a t  
35’. Stirring was provided by an overhead 
stirrer operating a t  150 r.p.m. In order to over- 
come the “nonwetting” character 01 the micro- 
nized griseofulvin’ (included in the study to 
provide a basis of comparison) the dissolution 
medium contained 0.02% polysorbate 80. The 
wetting ageril was uscd in each dissolution study, 
although it proved inconsequential with the 
PVP--griseofulvin samples. After the addition 
of the drug, 5-ml, samples of the dissolution 
medium were taken periodically, rapidly liltered 
through a Milli1)cn-e filter (0.45 p ) ,  and assayed 
for griseofulvin using a Beckman DB re- 
cording spectrophotometer. 

The results of this investigation are shown in 
l?ig. 1. Table 1 provitlcs a comparison ol‘ the dis- 

1 T h e  gi-iscofnlvin used in this investijintion nus ~ c i ~ e r o u a l y  
aupplicd by the Schering Coi-p. 
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iniport in the area of biopharmaccutics and may 
find significant therapeutic application. 

(1) Goldberg, A. H., Gibaldi, M., and Kanig, J. L. .7 
Phnr,m S r t .  54. 1145il9fi5i 

solution rate of the various sainples with the dis- 
solution rate of micronized griseofulvin The 
solid-state dispersion of griseofulvin in PVP re- 
sults in a five- to tenfold increase in the dis- 
solution rate of the drug. In thc absence of 
wetting agent in thc dissolution medium the 
enhancement is still grcdter. 

Although some complexation seems to  exist 
between griseofulvin and PVP (on the basis of 
prcliminary solubility studies), the authors do not 
believe that  this imposes a restriction on the 
utility of this dispersion technique for a large 
number of watcr-insoluble drugs. Rased on our 
initial observations. i t  is suggested that  griseo- 
fulvin is dispersed molecularly in the polymer 
film and forms a solid soliition with PVP in the 
film. It is belicrecl that this approach to the 
modification of drug properties may be of broad 

,6X). 
(7 j  Sekigtkhi, K.,  to,. K., Owaba, B., and ~ e n o ,  I<., 

Chcwz. Phw??z. Bull. (Tokyo) ,  12. 1192(1961). 
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Drug Identijication. Edited by C. A. JOHNSON 
and A. D. THORNTON-JONES. The Pharmaccu- 
tical Press, 15 Hlootnsbury Square, London, W. 
C. 1, England, 1966. 14 X 22 cm. 
Price 64.90. 
This book subtitled "a scheme for the idemtifica- 

tion of organic chemicals used in mediciiie and 
pharmacy" is an extension of the techniques first 
introduced in 1904 by Mulliken in his publication 
The Identification of Pure Organic Compounds. 
Within the past twenty-five years, numerous in- 
vcstigators have authored reference works based on 
accumulated data for characterization analysis. 
In general, a compound is subjected to preliminary 
tests including solubility in selected solvents, reac- 
tion with acidic and basic solutions, melting point, 
etc., as well as an elemental analysis. Additional 
tests may be performed to identify functional groups 
present in the compound. Based on the assigned 
presence of C, H, 0, N, S ,  I?, Br, C1, I, and metals 
in the tcst sample, the analyst refers to tables which 
subdivide the book into combinations of elements 
as they frequently occur in drug substances. Com- 
pounds listed in rdch table are arrangcd in order of 
increasing boiling or melting points. The schematic 
approach ends here, and the individual is confronted 
with final identification by conducting the tests 
(e .g .  colorimetric, precipitation, light-absorption. 
preparation, or derivativcs, etc.) iucludcd for rim 
I I O I I I I ~ S  wliicti lit the ~ e n e r d  infiirin:ition obtained 1 0  
this point. 

The data contained in this volunie are a creditable 
compilation but should be augmcnted for extensive 
and accuratc identification. Improvernent, is re- 

ix + 133 pp. 

quired in the form of definitive identitication tests for 
many substances, and wherever reasible the tables 
should be expanded to include entries for nonofficial 
drugs. A worthwhile addition would be classical 
tabulations by functional groups which could be used 
in conjunction with accrued preliminary daba for 
rapid identification of many compounds. 

Reviewed by Edward F. Saliiu 
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T'Vashington, D. C. 
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