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ABSTRACT

Formulation design of antituberculosis drugs as dry powder inhalers may improve the
efficacy of lung tuberculosis treatment because it delivers drugs directly to the lungs
where the Mycobacterium tuberculosis resides. The objective of this study is to
develop antituberculosis drugs as dry powder inhalers by physical mixing, spray
drying and spraying into antisolvent. Micronised rifampicin and micronised isoniazid
was formulated as dry powder inhalers by mixing with micronised and/or fine sugar
carriers (trehalose, mannose and lactose) in several ratios. Isoniazid was formulated as
dry powder inhalers by spray drying with trehalose or lactose as carrier. Rifampicin
can be encapsulated by spraying into antisolvent using cholesterol and lecithin.
Encapsulated rifampicin was mixed with trehalose or mannose as carriers in dry
powder formulations. All formulations were evaluated for content uniformity and
opportunity for delivery efficacy to lower airway by twin stage impinger (TSI) and
Andersen cascade impactor (ACI). The results were calculated as the emitted dose
(ED), fine particle fraction (FPF) and mass median aerodynamic diameter (MMAD)
and these parameters were compared with the values obtain after a storage period of 3
months. The results show that the physical mixing formulations with fine trehalose

and fine lactose can be delivered to the lower stage over 60%, which are higher than
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those formulations containing micronised carriers. In contrast, the formulations with
micronised mannose can be delivered to the lower stage over 60%, which these were
higher than the formulations with fine mannose. In the case of spraying into
antisolvent, only the trehalose formulations showed the physical properties suitable
for dry powder inhalers. The content uniformity of all isoniazid dry powder
formulations is almost 100% and maintains high stability over 3 months. The
rifampicin dry powder formulations have %content about 80-105 and the content
were reduced to 67-1G2% after storage period of 3 months. The MMADs of all
formulations were less than 5 ym which were predicted to deliver drug to the lower
airways. Drug susceptibility testing of M. tuberculosis by broth microdi.lution showed
that the isoniazid dry powder formulations gave MIC of 1.7 to 3.4 times lower than
the standard isoniazid. The MIC of rifampicin dry powder formulations is equal to
standard rifampicin except the rifampicin dry powder formulation produced by
spraying into antisolvent. Flow cytometry analysis of viable M bovis revealed that
rifampicin and isoniazid dry powder formulations gave similar results. This may
indicate that the antituberculosis drugs as dry powder formulations can be used to

improve the availability of drug in the lower airways in vitro.
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