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The nasal dosage form is radiolabelled and its residence and clearance is recorded in a 
series of images. 
 
The technique is applicable to liquid, powder or lyophilised preparations.  Normally, residence 
of solutions in the nose is short and ciliary clearance action generally leads to a rapid half life 
(typically 15–30 min).  More prolonged residence can be achieved by use of bioadhesive 
preparations.  In a typical nasal scintigraphic study the residence time in the nose and the 
kinetics of elimination can be correlated with formulation factors. 

The scintigraphic image series, (a), shows the gradual dispersion of a 1% HPMC nasal 
formulation away from the site of deposition and clearance of the formulation 150 min after 
dosing.  The second series, (b) a 2% HPMC nasal formulation displayed a longer residence 
time.  An external marker (white spot) assists in identification of the drainage route down the 
throat.  
  
Regions of interest are drawn around the nasal cavity and the nasopharyngeal area.  The 
radioactive counts in the regions of interest enables the distribution of the formulation to be 
determined and the kinetics of clearance calculated.  An example clearance profile for a 2% 
HPMC nasal formulation is shown in the figure above.  Residence and clearance can be 
correlated with drug absorption profiles. 
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In this application, the inhaled preparation is radiolabelled and its deposition pattern in the 
lung is recorded in a series of images. 
 
This scintigraphic technique is applicable to liquid or powder preparations which may be 
administered from a variety of MDI or DPI devices, or directly from solution via nebulisation.  
In each case the formulation is labelled with a radioactive marker which enables its 
deposition within the lung to be visualised using the gamma camera. 
 
Deposition patterns can be strongly influenced by formulation factors and inhaler device 
design characteristics as well as by the patient’s ability to use the inhalation system 
correctly.  The example below illustrates this with respect to a nebulisation clinical study. 

The first image (a) shows the pattern of deposition of an 
inhaled gas (81mKr).  The alveolar regions of interest are 
clearly identified with deep lung delivery being achieved.  The 
second image (b) shows the distribution of a 99mTc-labelled 
gentamicin aqueous formulation administered via nebulisation 
to a bronchiectasis patient.  This patient had considerable 
difficulty in coordinating breathing during nebulisation and 
adopted a shallow breathing pattern which failed to deliver the 
drug to the alveolar region of the lung.   
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The figure on the right shows the distribution of 
nebulised radiolabel, 99mTc-DTPA, for this patient.  It 
was revealed that 12-46% of the total activity 
available reaches the lungs in patients with 
bronchiectasis.  Between 50-87% of activity remains 
with the equipment and tubing, and up to 27% is 
found in the oropharynx or stomach. 
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In this application, the dosage form is radiolabelled and is applied to the cornea of the eye. 

The technique is applicable to a variety of ophthalmic formulations, such as drops, 
emulsions, or solid preparations.  In each case the formulation is labelled with a radioactive 
marker which enables its residence and clearance from the eye to be calculated.  
Clearance can be strongly influenced by the nature of the formulation, including rheology, 
bioadhesion and other physicochemical factors. 

Regions of interest (ROI) can be drawn around the cornea, inner canthus and naso-
lacrimal duct and the kinetics of clearance can be determined. 
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In the first image (0-3 minutes) clearance 
from the cornea is already progressing 
via the inner canthus and into the naso-
lacrimal duct. The process continues and 
is complete by 11 minutes. 

Scintigraphic images from such studies 
can be quantified.  In this figure, the 
retention of a test formulation and 
comparator are evaluated. 
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