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Development of a Dry Powder Multi-dose Inhaler using
Computational Modeling
M.A.D.A.Sudeera, V.P.C.Dassanayake, A.Goonathilake and J. Mangala
Abstract: This paper is based on developing a new reusable multi-dose dry powder inhaler at low
cost since available multi-dose inhalers are not affordable to poor. Low cost is achieved by making the
inhaler reusable. Layer separation method of the blister strip was used in the new model. It is capable
of holding a blister strip, having a maximum of 60 doses. Therefore the patient is able to use it at least a
month before reloading. Initial geometry of the inhalation air chamber was modeled by considering the
simplicity of construction. Commercially available 3D software tool named Pro/E was used to create
the virtual geometrical model. Computational fluid dynamic software tool named Star/CD was used
for the numerical analysis. Analyses were carried out for varying inlet diameters and outlet diameters
for the inhalation air chamber at volume flow rate (60L/min). Velocity, pressure and particle track
distributions were studied. Optimum values for each dimension were obtained. Other dimensions were
kept constant while changing one parameter. Device resistance to the air flow through the inhaler was
considered as a key factor for the inhaler model.

1

Introduction

more practically suitable, especially when the
patient is having a severe asthmatic attack and
immediate drug administration is required.
At present all the multi-dose inhalers locally
available are imported, hence expensive. This
research study is focused on developing a multi
dose inhaler to make it available for all patients
at reduced cost.

Asthma is a chronic disease that makes it difficult
to breath. It is the most common respiratory
disorder encountered in clinical practice.
Worldwide, according to the WHO estimation,
more than 300 million people are affected by
asthma. The prevalence rates of asthma have
shown a progressive and a significant increase
over the past few decades. According to the
symposium on bronchial asthma Nov. 2002,
more than 1 million people are affected by asthma
in Sri Lanka while the recorded annual asthma
admissions (leading cause for admissions) and
the asthma deaths in the government hospitals
have shown a steady increase over the past
decade with the figures for 2002 being 176,206
and 800 respectively [1],

2

Types of Inhalers

There are three types of inhalers available:
2.1

Metered Dose Inhalers (MDI

Metered dose inhalers contain medication in
aerosol form. MDI consists of a canister of
medication and an actuator with a mouthpiece.
The actuator is the outer shell in which the canister
sits. In the canister, medication is suspended
in a mixture of a liquid propellant gas and
preservatives [3]. It contains chlorofluorocarbons
(CFCs) as a propellant. With the implementation

Asthma can be controlled with treatment,
even though there is no permanent cure for it.
Inhalation has become the most used method
of therapy of asthma. Drugs are administered
by inhalation for two reasons, to increase the
desired clinical effect of the drug by direct
application where that effect is needed and to
reduce undesired side effects [2],
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An inhaler is a device for administering vapor
or volatilized medication by inhalation. There
are two major configurations; single-dose inhalers
in which the drug has to be loaded each time,
and the multi-dose inhalers that could be used
several times without loading and which are
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