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VALIDITY OF IN VITRO TESTS FOR NASAL DELIVERY SYSTEMS AS SURROGATES FOR IN VIVO 
DEPOSITION PATTERN AND BIOLOGIC RESPONSE  

Nasal spray pumps are used to treat local and systemic conditions, yet only limited research has focused 
on formulation and device characteristics necessary to optimize drug delivery and clinical response. To fill 
this void, gamma scintigraphy was used to identify sites of nasal deposition in humans following use of 
mechanical spray pumps and a nasal nebulizer to administer radiolabeled formulations. To assess the 
resulting regional deposition pattern, a novel method using inhaled radioactive xenon gas to delineate the 
borders of the nasal cavity was developed.  

A pilot study determined that deposition pattern in the nasal cavity could be altered by delivery of smaller 
nebulized droplets (6μm) compared to large, droplets produced by a mechanical spray pump (79μm).  
The deposition results from the nasal nebulizer were statistically different from, and covered more surface 
than those from the spray pump in eight healthy volunteers.  A second patient study investigated if 
alterations in spray pattern and spray angle from two aqueous spray pumps produced different nasal 
deposition patterns. The deposition patterns were not significantly different and did not correlate with in 
vitro spray pattern and plume geometry measurements.  

To determine if differences in particle size, spray pattern and spray angle, that did not alter deposition 
pattern, could result in altered drug absorption or drug response, radiolabeled nicotine nasal spray 
(Nicotrol® NS) was administered to eight healthy, smoking volunteers.  Neither absorption nor biological 
response to nicotine was altered although the spray pumps exhibited statistically different in vitro 
performance.  This study indicated that in vitro test results can differentiate between two spray pumps but 
these differences do not produce differences in deposition pattern.  It also appears that differences that 
are based on in vitro tests between the pumps do not translate into differences in the rate and ext of drug 
absorption or the biological response.  Based on these findings, in vitro tests for nasal sprays are not 
appropriate surrogates for in vivo deposition pattern and biological response.  Additional research is 
needed to define the range of spray pump characteristics, namely droplet size, that are likely to produce 
differences in drug response.  
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