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: The administration of drugs directly into the respiratory tract has been used in a number of
- therapeutic areas. The field for aerosolized drug application includes treatment of lung diseases, like :
: asthma, chronic obstructive pulmonary disease, cystic fibrosis and lung cancer. The aerosol delivery has
- expanded also into the fields of systemic drug delivery, gene therapy, and vaccination. The best example of :
: the expanding role of aerosol therapy is the development of insulin as an aerosol to treat diabetes. The :
: optimal target within the lungs for delivery of drugs to the systemic circulation is the alveolar region. On :
- the other hand, the adverse health effects due to the nanoparticle deposition in the alveolar region have :
: been recognized in recent years. Nanoparticles of water insoluble biologically active compounds, :
: particularly water-insoluble drugs, are candidates for aerosol administration. Indomethacin, which has low :
: water solubility of 25 mg/l, is one of the drugs considered for the lung delivery. In this paper we have :
: studied the adverse effects from lung deposition of indomethacin and "Tiofan" (([CsH4OH(CH;);):8) :
: aerosol particles. The last species is a typical representative of water-insoluble phenol antioxidant (with :
: water solubility of 0.53 mg/l). TuodaH is a non-toxic substance (LDs above 10 g/kg for mice orally), the :
: semi-lethal dose for indomethacin is 1.8 g/kg. :
: The aerosol generation was provided via evaporation - condensation route using a flow reactor. :
: The reactor consisted of a horizontal quartz tube (with the inner diameter of 1.0 cm) with an outer resistive :
: oven. The flux of Ar passed through the reactor with the flow rate of 17 cm® per second (at 1 atmosphere
: and room temperature). The evaporated substance (indomethacin or "Tiofan") was put into the reactor hot :
- zone so that the saturated vapor was generated. At the reactor outlet the temperature dropped down so that
: the vapor was supersaturated and homogeneous nucleation resulted in aerosol formation. The aerosol was :
- mixed with air (1:10) and submitted to cameras with animals (rats or mice). Aerosol size distribution and :
: number concentration were monitored with the Automated Diffusion Battery (ADB) which was created in :
: the Institute of Chemical Kinetics and Combustion. The particle number concentration and mean diameter :
: vs. the reactor temperature are shown in Fig. 1. Typical size spectra are shown in Fig. 2. :
: Female rats were used as laboratory animals during the "Tiofan" experiments. The concentration
: and mean diameter of the aerosol particles supplied to the camera with animals were 3x10* cm™ and 45 :
: nm, respectively. Before the experiment the breathing rate was 140 min™'. After the first 5 min of aerosol :
- exposure the breathing became heavy and the breathing rate was 90 min™'. The total exposition time was 20
: min which resulted in hyperemia and emphysema of lungs as well as pulmonary edema. The total dose :
: inhaled was 3x107 g per rat. Thus, the "Tiofan" nanoparticles have reached the alveolar region resulting in :
: the lung tissue heavy damage (see Fig. 3). :
: Male mice were used in the indomethacin aerosol experiments. The aerosol adverse lungs effect were :
studied. The aerosol particle concentration and mean diameter were 4.5x10° ¢m™ and 20.5 nm,
: respectively. The exposition time was 20 min, and the total dose inhaled was 8x10"® g per mouse. The :
: lungs tissue was damaged less in the case of indomethacin, than after "Tiofan" inhalation (see Fig. 3). This :
: difference in damaging effect is probably related to the different bioavailability of these species. It is :
: known that the bioavailability of indomethacin for both rectal and oral application is 85-98%, and that of :
: "Tiofan" is not higher than 8-10%. We suppose that indomethacin penetrates easily through the mucus



[image: image2.png]3" International Symposium on Nanotechnology, Occupational and Environmental Health

Aug. 29 to Sep. 1, 2007, Taipei, Taiwan

" tunic as in contrast to "Tiofan". The latter accumulates at the mucus surface suppressing the pulmonary gas :
: exchange. 2
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Fig. 1. Number concentration (a) and mean diameter (b, c) of aerosol particles vs.
evaporation temperature. a, b: "Tiofan"; c: Indomethacin.
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Fig. 3. The lungs of mouse after
indomethacin inhalation (a); the lungs
of rat after "Tiofan' inhalation (b); the
lungs of rat non being exposed to
aerosol (c).





