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Background

The main clinical toxicity of inhalation therapy is the local adverse effects such as cough and hoarseness, and
which can lead to withdrawal of inhalation therapy. For dry powder inhaler (DPI), high peak inhalation flow
rate (PIFR) is required to disperse the micronized drug particle, but for soft mist inhaler (SMI), lower PIFR and
long inhalation duration time (DT) are required to prevent the deposition to the oropharyngeal area and
recover the long-lasting mist. These things suggest that adequate inhalation pattern may contribute to
reduction of the local adverse effects as well as improvement of the clinical efficacy. In the present study, we
developed orifice adaptors for the inhalation flow pattern monitoring system, which are suitable for various
inhalers, and investigated the clinical application of the monitoring system.

Methods

We constructed orifice adaptors for the inhalation flow pattern monitoring system adjusted for various
commercial inhalers, and examined the correlation between the inhalation resistance of orifice and
inhalation device. To confirm the usefulness of the monitoring system, the patients co-prescribed DPI and
SMI were monitored their inhalation flow patterns before and after inhalation instruction.

Results

The inhalation resistance of commercial inhalers are listed in following order; Twincaps® >Handihaler<®
>Swingha|er® = Clickhaler® >Twisthaler® >Turbuhaler® >Jenuair® >Diskus® = EIIipta® >Diskhaler®
>Breezhaler® >Respimat® = pressurized metered dose inhaler (pMDI). The pressure drop via orifice was
significantly correlated with that via the commercial inhaler (R2=0.985). All participants achieved the DPI
criterion of PIFR, but 4 patients (6 clinical visits) of 10 could not achieve the essential criterion of DT (> 1.5
sec.) for SMI. A typical mistake of inhalation procedure was the rapid and short inhalation of SMI due to
confusion with DPIs, and all participants significantly prolonged their DT after inhalation instruction by
pharmacists (P<0.05).

Conclusions
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We successfully constructed orifice adaptors for the real time inhalation flow pattern monitoring system,
which can detect the patients with inadequate inhalation pattern (short DT) of SMI and confirm prolongation

of their DT of SMI after inhalation instruction. The monitoring system would contribute to the adequate
inhalation therapy.
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