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The d i r ec t  spectroscopic analysis of drugs i n  dosage forms i s  of ten complicated by 
interference due t o  the formulation matrix. For the qual i ty  control and routine 
analysis of diphenhydramine hydrochloride (DPH) i n  cough syrups, rapid and 
specif ic  methods a r e  required. 
analysis of DPH preparations have been examined - second derivative spectroscopy 
and matrix deconvolution - using a computer-aided l inear  photodiode array 
spectrophotometer. 

In the present work, two techniques fo r  the 

Second derivative spectra of DPH i n  aqueous solution generated d i g i t a l l y  by a 
Hewlett-Packard 845011 multichannel spectrophotometer, display a se r i e s  of sharp, 
negative minima, whose am l i t udes  are  l i nea r ly  related t o  concentration up t o  a 
concentration of 1 mg ml-'. Whereas the coloured sucrose formulation matrix 
(Martindale, 1977) in t e r f e re s  strongly i n  the zero order spectrum, i t s  amplitude 
is  close t o  zero i n  the second derivative spectrum from 230-300 nm. In the 
mixture of DPH and matrix, diluted 1+3 with water, the peak amplitude a t  268 nm, 
measured with respect t o  the s a t e l l i t e  a t  271 nm, varies l inear ly  with DPH 
concentration, the confidence limits a t  0.624 mg ml-' being f 0.006 mg ml-' 
(p=0.95, n=8, 10 second measurement in t e rva l ) .  Moreover, t h i s  peak amplitude for  

DPH i s  unaffected by var ia t ion in  matrix concentration from C-30% v/v i n  the 
di luted preparation. Comparison of the second derivative method with the USP 
procedure (involving several extraction and back-extraction steps) applied t o  
batches of DPH syrup (nominal strength 2.70 mg m 1 - l )  gave comparable percentage 
recoveries. The r e l a t ive  standard deviation (RSD) for  the computer-aided method 
was 0.9% a t  0.683 mg m l - I  (n=8). 

The matrix deconvolution method, when a l l  spectral  information within a specified 
range i s  u t i l i s ed ,  relies on the ava i l ab i l i t y  of stored spectral  data f o r  each 
component i n  a mixture. 
a t  concentrations equivalent t o  t h a t  i n  the dosage form a f t e r  di lut ion (1+3) with 
water a r e  used t o  generate the best  f i t  t o  a t e s t  spectrum. 
reported by t h i s  method fo r  samples from 0.24 t o  1.00 mg ml-1 y ie ld  a l inear  
correlation (r=0.999, p0 .95 ,  n=10) with respect t o  stoichiometric values. 
However, increasing the  proportion of matrix a t  a constant DPH l eve l  reveals a 
small negative bias  a t  high matrix concentration. This bias  i s  almost eliminated 
whenthedeconvolution procedure i s  applied using second derivative spectra of DPH 
and matrix. 
samples i n  the range 0.24 t o  1.00 mg m l - l  was 98% (n=4). 

These computer-aided methods based on the l i nea r  photodiode array W Spectrophot- 
ometer offer  a new approach f o r  the routine qual i ty  control of DPH i n  i t s  dosage 
forms. Such methods o f f e r  s ignif icant  potent ia l  for  increased se l ec t iv i ty  when 
used in  conjunction with high-pressure l iquid chromatography ( F e l l ,  1980). 
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Zero order spectra for  DPH and for  the formulation matrix 

The DPH assay values 

The average DPH recovery r e l a t ive  t o  stoichiometric concentration fo r  
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