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During the past few years the use of the respiratory tract as a convenient and effective route of administration for 
drugs has become widely recognized. Considerable advances have been made in the design, efficacy, and  
convenience of hand-held delivery devices. The resources available to perform the pre-clinical safety studies  
required for the development and registration of drugs to be administered by inhalation are now over-subscribed.  
 
Historically, the inhalation route has only been used clinically for the administration of drugs to treat ailments of 
the respiratory tract. Most of the drugs tested as part of pre-clinical development programs were for sufferers of 
asthma. Generally speaking the drugs were either steroids to treat inflammatory conditions or B2-Adrenergic  
agonists for the symptomatic relief of bronchospasm associated with chronic or acute asthma. 
 
In the last few years, many drug companies have recognized the advantages of using the inhalation route as a 
convenient and effective route of administration. However, there is considerable potential for irritation of the  
sensitive epithelial lining of the conducting airways and several organs, such as the rat larynx, show extreme  
sensitivity. 
 
The advantages of the use of the inhalation route for clinical treatment are numerous. Obviously, compared to 
the gastro-intestinal tract, the lungs present a less hostile environment and offer an enormous surface area for  
absorption. Also, of course, relatively high systemic doses may be achieved quickly with low doses of drug by 
avoiding degradation of the drug by a first pass metabolism through the liver. 
 
At ITR we have designed a specialized laboratory to conduct inhalation toxicology studies. A major consideration 
in the design was to reduce the potential of contamination of the laboratory, and hence the staff, and the control 
animals to the absolute minimum. We place the rodent exposure system inside purpose built ‘containment  
cabinets’ that are similar to walk-in ‘fume cupboards’. Consequently any accidental leakage of aerosol from the 
animal exposure system is instantly removed from the containment cabinet before it has the opportunity to pass 
into the laboratory where the animals are maintained. 
 
Our validation studies have demonstrated that blood samples from control animals, which have been analyzed 
by extremely sensitive LCMSMS methods, have remained uncontaminated throughout a 28-day study. 

Objective:  Objective:  Objective:  Objective:      
To aerosolize the drug formulation at a defined aerosol concentration with a respirable particle size in a           
reproducible fashion to ensure that target dose levels are achieved.  

Equipment:Equipment:Equipment:Equipment:    
For liquid formulations the aerosol is generated with a clinical nebuliser  

With powder formulations the aerosol is generated using a rotating brush generator. In-line micronisation of the 
aerosol is achieved using a jetmill.   
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The exposure equipment is designed to achieve the following objectives:The exposure equipment is designed to achieve the following objectives:The exposure equipment is designed to achieve the following objectives:The exposure equipment is designed to achieve the following objectives:    

A) Present the animals with stable, homogeneous aerosols of the targeted 
aerosol concentration and particle size.  

B) Ensure that the unwanted symptoms of stress to the exposed animals are 
reduced to the minimum to avoid the unwanted effects on dosimetry. 

C) Ensure that the minimum quantity of Test Article is utilized. Monitoring:Monitoring:Monitoring:Monitoring:    
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The monitoring equipment is designed to check the aerosol concentration and particle size. Empirical   
measurements of aerosol concentration are obtained by drawing a precise volume of aerosol through a pre-
weighed glass fiber filter. The filter is then weighed on a balance, accurate to 1 microgram, to determine the 
weight of the aerosol collected. The concentration is then simply obtained by dividing the amount collected 
by the volume sampled. Alternatively, the sample may be analyzed by HPLC chemical method if the aerosol 
concentration of the active drug is required. Unfortunately, these methods take a finite period of time, there-
fore it is desirable to have a ‘real-time’ measurement, in order to know at all times that the exposed animals 
are receiving the target aerosol concentration.  
 
‘Real-time’ measurements are obtained with an instrument that passes an infrared beam through the aero-
sol. The signal received by a detector is proportional to the number of particles and gives an approximate 
estimation of the aerosol concentration. 
 
Aerodynamic Aerosol particle size is determined by sampling the generated atmosphere through an instru-
ment called a ‘Cascade Impactor’. This device separates the aerosol into fractions according to the aerody-
namic particle size. The results are analysed by a log-probit computer program that calculates the Mass 
Median Aerodynamic Diameter (MMAD) of the aerosol.  

• Our laboratory is a 125,000 sq.ft. custom-built GLP facility for non-clinical research (general  
toxicology, inhalation toxicology and safety pharmacology) including analytical and bioanalytical services. 
We have 11 exposure rooms for inhalation and 50 animal rooms with anterooms. To accommodate our 
continuous growth, ITR is undertaking a 7th building expansion since the opening of the facility in 1989. 
The 2000 square-foot expansion will take place this summer on the west side of ITR’s building, and is in-
tended to increase the laboratory space for Pharmacy and office space for the scientific and technical 
units.  

• ITR will be attending the Japanese Society of Toxicology conference taking place in Nygoya, Japan on 
the 27th, 28th and 29th of June, 2007. 

• Please stop by our booths # 610 & 612  during this year’s ICT Conference at the Palais des Congrès in 
Montréal. The conference runs from July 15th to 19th 2007.  If you would like to visit ITR’s laboratories 
during your visit to Montréal, please contact our Marketing group. 

• To support our expansion, ITR has undertaken the implementation of Provantis throughout its               
laboratories.  The software has now been installed (May) and validation is expected to be completed by 
the end of the year. 


