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De.xamethasone disodium phosphate has the same actions as dexamethasone, 
and is one of the most soluble of the adrenocotticosteroid age&?. It is therefore 
very suitab!e for intravenous use, as an inhalent arzd in topical preparations, 
~articu!arIy ophthaknic formulations. In the z/nired States Phzrrnacopeia (USP)2, 
monographs for a cream, injection, ophthalmic ointment and ophthalmic solution 
are found. The analytical procedure for the ophthalmic preparations and the cream2 
is based on a modified Oorter-Silber reagent (0.065 g of phenylhydrazine dissolved in 
40 ml of water, 60 ml of suLfuric acid and 50 ml of Zpropanol), and this method has 
presented considerable difEcukies in our organization in the case of the ophthalmic 
soWion, because of very iow absorbance readings and poor reproducibility. There 
was therefore a need to develop an improved analyticai procedure for this formula- 
tion and a study was made of high-performance liquid chromato_aphic (HPLC) 
methods. A resent publicatioE3 described the quantitative determination-.of dexa- 
me*ihasone sodium phosphate by HPLC without the use of an internal standard. The 
method described helmin, on the other hand, uses an internal standard, a procedure 
which experience has shown to give better accuracy and precision. _- _.-: 

Apparatus 
A Waters Assoc. liquid chromatograph was used. This consisted of a 4443 

absorption detector operating at 254 nm, a 6OOQA pump and a U6K septumkss in- 
jector. The column was a PBondapak Crs (Waters; 30 cm x 3.9 mm RD.) and peak 
ares were determined by a He-wlett-Packard Model 337OB imegrator. The solvent 
filtering system was from Millipore. 

The mobile phase was 0.07 M potassium dihydrogen phosphate-tetrahydr- 
furau-me+&anoi (300: 18 : 182) with a flow-rate of 1.5 ml/n&~. Ail soIvents were 
HPLC grade (Fisher Scientific, Pittsburgh, Pa., U.S.A.), with the water being double 
glass distilled and deionized (house system). 

The internal standard was diethyl phthalate (AIdrich, Milwaukee. Wise.. 
U.S.A.) -used as 1 m&rl in mobiIe phase- and the reEerence standard was USP 
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reference standard dexamethasone phosphate (30 rug, accurately weighed, dissolved 
w&h the aid of 5 ml of 0-I M sodium hydroxide end made up to 50 ml with mobile 

Phase). 

Procedue 
Linearity of internal stanabrd. The linear&y of the internal standard was 

checked over the range 0.5-2.5 pg, and was found to be linear, with a correlation 
coefiicient of 0.996. 

Strmriiud CzcTye. The linearity of dexamethasone phosphate in this sytem was 
checked against the internal standard over the range 0.15-1.5 pg, and was found to 
be linear, with a correIatiou coefficient of 0.99992. 

Reference stancbrd soCation fir assays. To 2 ml of stock solution of USP 
dexamethasone phosphate was added 4 ml of internal standard solution. The mixture 
was made up to 10 ml with mobile phase- 

Formularions. Formulations were prepared for chromatography as follows: 
UphthaZmic solution. To a l-ml aliquot was added 4 ml of internal standard 

solution, and the mixture was made up to 10 ml with mobile phase. -4liquots of 5 ~1 
were injected into the HPLC, and likewise 5-~1 aliquots of reference standard 
solution. The peak area ratio of drug to internal standard in the sample preparation 
was compared to the same ratio in the reference standard preparation. 

Injection_ A l-ml aliquot of injection was diluted to 10 ml with mobile phase. 
From this solution, a 2.5~ml ahquot was taken, mixed with 4 ml of internal standard 
solution, and the mixture was diluted to 10 ml with mobile phase. Aliquots of 5 ~1 
were injected into the HPLC, and comparison was made with the’reference standard 
solution as for the ophthalmic solution (see above). 

Inhralent. With an adapter attached, the cartridge was sampled 10 times into 
a closed container containing 4 ml of internal standard and 6 ml of mobile phase. 
A needle was inverted in the container seal to allow the propellant to escape. The 
cartridge was shaken between each sampling. Aliquots of 5 ~1 of this solution were 
injected into the HPLC, and comparison made with the reference standard as for the- 
ophthalmic solution (see above). 

RESULTS AND DISCUSSION 

The retention times for the principal steroidal degradation products and other 
mater&is of interest such as excipients and commonly co-formulated drugs are 
shown in Table I, and the results of assays on commercial formulations are shown 
in Table II. Although the method was originally deveIoped for the ophthalmic SOIU- 
tion, its suitability for use in assaying the injectabIe preparation since such prepara- 
tions are dso aqueous solutions, and its applicability to the inhalent formulation, for 
which there is no compendia1 procedure, we also evaluated. In spite of a recent 
report’ concerning the presence of excessive amounts (M 50 “/,) of 17-ketone degrada- 
tion products in commercial injections, there was no evidence of any such decom- 
position in the products examined by us, nor did they interfere with the HPLC 
method when deliberately added to the samples. 

Comparison with compendial analytical procedures was impossible in the case 
of the ophthalmic solutions, since the obtained absorbances were so low (w 0.1) and 
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ANALYSES OF SOME COMMERCIAL DEXAMEliEWSONE PHOSPHATE FORMULA- 
TIONS 
All reiative sandard deviations (RSD) are bazd on at kzst four replicate mrj. 

Ophrhalmic S&Sio~ 107.6 0.51 
110.7’ 0.54 

Inject& 97.3 0.39 
100_3” O-47 
97.0 0.83 

InhalztiCKI 99.9 0.51 

so erratic that no confidence could be placed in them. USP analyses2 on the three 
injectable formuIatiorrs gave results in the range 102-lOS%, but with a relative 
standard deviation of 3 %, seemingly inferior to the HPLC procedure. The inhalation 
was included in the study to see if the tectique could be applied to its anaiysis. and 
the px-eiimkary resuits are 5x-y encoura$ng, 

HPLC is therefore a suitable procedure for the amiysis of dexamethasone 
sodium phosphate injection and ophthalmic soiution, and also appears to be 
applkabIe to analysis of the inhalation. 
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