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THE DEVELOPMENT OF A S P E C I F I C  ASSAY FOR GLUTARALDEHYDE AND 
THE I D E N T I F I C A T I O N  O F  THE ASSAY R E A C T I O N  PRODUCT 

T. D. Duffy and E. Powell*, Department of Pharmacy, Mersey Regional Health 
Authority, Wilberforce House, The Strand, Liverpool L2 i’RW a n d w a l i t y  Control 
Laboratory , Sefton General Hospital. 

Glutaraldehyde solutions ($w/v) a r e  commonly used as chemical s t e r i l i s i n g  
agents for  heat sensi t ive equipment. Clutaraldebyde has t radi t ional ly  been 
asswed by t i t r a t i n g  the acid l iberated when it is reacted with hydroxylamine 
hydrochloride. This method is very non-specific because the reaction is charact- 
er is t ic  of carbonyl compounds generally and, hence unsuitable as the s t ab i l i t y -  
indicating assay which w e  required. It is a lso  subject to interference from 
the alkal ine act ivators  which are  added to glutaraldehyde solutions pr ior  to  use. 

Friedrich and Hadju (1975) described a spectrophotometric method for  the 
determination of glutaraldehyde, sensit ive to  0.01%. The method is based upon 
the reaction with a 25 molar excess of hydroxylamine and comprised the measure- 
ment of the difference in  absorbance (238nM) between the reaction products and 
a strong chromophore which is t ransient ly  formed in  the reaction mixture. The 
method proved inconvenient to  use for  our application because the r a t e  of form- 
at ion of the intermediate is temperature dependent and the time at  which its 
absorbance is measured is c r i t i ca l .  Since the reaction product, presumably 
glutaraldehyde dioxime, did not absorb at 238nM, we were intrigued that  the 
intermediate should be such a strong chromophore; the reaction obviously did not 
proceed v i a  the s t r a igh t  chain monoxime. Glutaraldehyde could be expected t o  
react  with primary amines to  form N-substituted piperidines and it seemed that 
the intermediate w a s  l i ke ly  to  be the trihydroxypiperidine ( I ) .  
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Since other aldehydes would not undergo such a reaction, its potential  as a 
spec i f i c  assay fo r  glutaraldehyde was obvious. We have developed such a method 
which is not only sensi t ive to  glutaraldehyde at  the 0.001% level  but is also 
free of interference *om other aldehydes and the polymeric compounds formed in 
the degradation of glutaraldehyde solutions. 

To establ ish the s t ructure  of the intermediate it was isolated from a concen- 
t r a t ed  reaotion mixture as a white crystal l ine so l id  (A). Reference to  the 
l i t e r a t u r e  revealed t h a t  glutaraldehyde monoxime had previously been assigned 
the unlikely s t ructure  (11), (Heimberger et a1 
point and infrared spectrum of compound (A)  are consistent with (11) the mass 
spectrum is indicative of a molecular weight of 230 and accordingly the s t ructure  
(111) is proposed. An N.M.R. spectrum could not be obtained because of  the 
insolubi l i ty  of  the compound but the proposed structure (111) has been confirmed 
by the f’urther reaction to give the dialkoqy dipiperidinodioxadiazines (IV and V) 
the structures of which have been reported previously, Eikelmann e t  a1 (1972). 
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