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ABSTRACT

The concept of dry powder inhalers is based on self breathing by the
patient to accelerate release and generate fine particles of the drug to the deep lung.
There are three factors affecting performance including device, formulation and patient.
In this study we focused on device designs. The function of the device is to generate
force that detaches the binding of drug particle from the carrier. Ideally, the device
should have low to medium device resistance while provide high degree of turbulence
airflow for generating fine drug particles.

The goals of this study were to obtain simple operation device by
employing tobacco pipe as a dry powder inhaler device. Under the concepts of the
narrow and curved shape of pipe mouthpiece, this may increase the turbulence air-flow,
and the curved of mouthpiece may reduce drug loss by inertial impaction in the oral
cavity. Three commercially available devices (Spinhaler, Cyclohaler and Inhalator) were
used to compare with tobacco pipes. In this study, salbutamol sulfate was employed as
a model drug and lactose as a carrier. The experiment data were carried out at 3 flow-
rates of 30, 60 and 90 L min".

Commercial device-resistance of Spinhaler, Cyclohaler and Inhalator are
0.05, 0.08 and 0.18 (mbarw)/(L min_1) which was classified as low, medium and high
device-resistance. Curved and Straight pipes have shown to be the highest device
resistance with 0.21 and 0.39 (mbarwz)/(L min_1). The results of all devices revealed
%emission of 80-90% at any flow-rate with Mass Median Aerodynamic Diameter

(MMAD) of 4-6 pm. Highest Fine particle fraction (%FPF) was obtained from the
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formulation containing carrier size range of 30-71 pm. The %FPF is not related with
device resistance. Device with narrow outlet orifice of the mouthpiece provided much
more drug loss via inertial impaction. Summary that Spinhaler, Cyclohaler, Inhalator and
straight pipe devices were shown as flow-dependent device in terms of %FPF and

curved pipe device is flow-independent device.
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