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FORMULATION OF INHALERS
Dry power inhalers

The  dry-powder-inhalers are designed to  deliver
drug/excipients powder to the lungs. Dry powder inhalers
(DPIls) are devices through which a dry powder formulation of
an active drug is delivered for local or systemic effect via the

pulmonary route.

Dry powder inhalers are bolus drug delivery devices that
contain solid drug, suspended or dissolved in a non polar
volatile propellant or in dry powder inhaler that is fluidized

when the patient inhales.



These are commonly used to treat respiratory diseases such as
asthma, bronchitis, emphysema and COPD and have also been

used In the treatment of diabetes mellitus.

The dry powder platform comprises devices that generate an
aerosol directly from 1 to 5 um size drug powder, or mixtures
with excipients. Excipients used in DPI are used as carrier for

Active Pharmaceutical Ingredient (API).

Most commonly used carrier is Lactose Monohydrate.



FORMULATION OF PRESSURIZED METERED DOSE INHALERS

A metered-dose inhaler (MDI) Is a device that delivers a specific
amount of medication to the lungs, in the form of a short burst of

aerosolized medicine that is inhaled by the patient.

It is the most commonly used delivery system for treating asthma,
chronic obstructive pulmonary disease (COPD) and other

respiratory diseases.

The medication in a metered dose inhaler is most commonly a
bronchodilator, corticosteroid or a combination of both for the

treatment of asthma and COPD.



NEBULIZERS

A device converts liquids into aerosols that can be inhaled into

the lower respiratory tract.

Nebulizers are used in aerosol drug delivery produce a poly-
disperse aerosol where the drug delivered In the particles size

range 1-5 um In diameter.

Most Nebulizers use compressed air for atomization, but some

use ultrasonic energy.

Nebulizers are generally used for the treatment of cystic
fibrosis, asthma, COPD and other respiratory diseaseson

disorders.



TYPES OF NEBULIZER

o Jet nebulizer
o Ultrasonic nebulizer
o Vibrating mesh nebulizer




Jet nebulizer

How does a jet nebulizer
work?

The jet nebulizer consists of 2 parts — an electric compressor and a plasti
jet nebulizer. Figure 3 shows a cut-away view of a jet nebulizer. The word
“jet” is used because the pressurized gas is forced through a small narrow

opening (a jet). As the pressurized gas leaves the jet, it mixes with the liquid
medication to create a mist.
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ULTRASONIC NEBULIZER
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VIBRATING MESH NEBULIZER
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FORMULATING NEBULIZER FLUIDS

Nebulizer fluids are formulated in water, occasionally with the
addition of co-solvents such as Ethanol or propylene glycol and with

the addition of surfactants for suspension formulations.

Because hypo-osmotic and hyper-osmotic solutions may cause
broncho-constriction, as may high hydrogen ion concentrations, 1S0-

osmotic solutions of pH greater than 5 are usually employed.

Stabilizers such as antioxidants and preservatives may also be
Included, although these may also cause broncho-spasm and for this
reason sulfites in particular are generally avoided as antioxidast in

such formulations.



While most nebulizer formulations are solutions, suspensions
of micronized drug are also available for delivery from

nebulizers.

In general, suspensions are poorly delivered from ultrasonic
nebulizers, whereas with jet nebulizer the efficiency of drug
delivery increases as the size of suspended drug Is decreased,
with little or no release of particles when they exceed the

droplet size of the nebulizer aerosol.






