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Abstract: For the local, systemic, and central nervous system medication distribution, intranasal administration is the
preferred approach. Nasal spray dosage forms have several advantages over other nasal drug delivery methods, including
being affordable, convenient to use and carry, and self-administrable. The local and systemic delivery of various
medications and biopharmaceuticals for the treatment of pulmonary and non-pulmonary disorders has shown to be
successful when administered via the pulmonary route of administration.In this review we have discussed the aerosol
delivery devices with respect to mechnism, classification and there proper use of device.
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1. Introduction:

Today, a variety of formulations, including nasal spray, nasal drops, nasal powder, nasal gels, and nasal inserts, are utilised to give
medications via the nasal route. A non-invasive approach that produces a rapid onset of drug activity is administering medications
through the nose in spray dose form. The nasal spray dosage form has a good patient compliance rate since it is economical,
convenient to use and carry, and self-administrable. As a result, nasal medication delivery has gained popularity and presents a
significant potential prospect. With inhalation aerosol therapy, it is simple to target the pharmacologically active chemicals for the
treatment of respiratory disorders. Due to its large surface area, wide vasculature, and thin air-blood barrier, the administration of
drugs through the respiratory tract is becoming more significant in the present era of non-invasive novel drug delivery technologies.
The formulation and delivery mechanism have a large role in determining the deposition pattern of the delivered aerosol. Nebulizers,
pressurised metered-dose inhalers (pMDI), and dry powder inhalers (DPIs) are the three platforms on which aerosol medicinal
chemicals are delivered by devices. This review describes the traditional and current state-of-the-art designs for inhaler devices and
how these have enhanced their functionality. When using inhalation therapy, aerosolized drugs are used. An aerosol is a suspension
of a liquid or solid as tiny particles in a gaseous medium. For an aerosolized medication to be therapeutically effective, it must be
able to reach peripheral airways. It is difficult to predict the degree of aerosol deposition in the lungs since airways differ in size
and structure from person to person and are affected by pathological abnormalities. Where the medication is deposited, however,
can be affected by modifications in local airflow brought on by lung diseases. Different mechanisms are involved in the deposition
of aerosolized particles depending on the size, shape, density, charge, and hygroscopicity of the particle. Deposition is influenced
by the geometry of the airway as well as physiological factors such breathing patterns, respiratory tract airflow dynamics, variations
in relative humidity, and airway temperature. Relative humidity in the trachea for oral inhalation is estimated to be 90%; it increases
incrementally by 1% for each downstream bronchial transit, reaching 99.5% saturation in the tenth generation. Drugs are absorbed
into the circulation via the lung mucous membrane when patients use an inhaler to inhale their medications via the pulmonary drug
delivery route. Treatment for lung conditions like asthma and chronic obstructive pulmonary disease (COPD) most frequently
employs this method. Metered-dose inhalers (MDI), dry powder inhalers (DPI), soft mist inhalers (SMI), and nebulizers are some
of the several types of inhalers. medication particle characteristics, breathing habits, and the geometry of the respiratory tract all
have an impact on the speed and effectiveness of pulmonary medication administration.
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Fig: Structure and anatomy of respiratory tract

2. Drug absorption in the lung: Drug accumulation in the respiratory system does not always indicate effective treatment. A major
aspect in deciding a drug's fate after inhalation is its permeability characteristics and how they affect the distribution and absorption
of molecules. The lung's physiological properties, such as its large surface area, rapid tissue perfusion, and thin alveolar blood
barrier, enable rapid medication absorption through the solvent. The molecular size, lipophilicity, and hydrophilicity of an agent
determine its absorption by the alveolar epithelium. Lipophilic drugs easily pass through endothelium, interstitium, and alveolar
epithelial cells to enter the circulation. The molecular size of the hydrophilic molecule, which applies to hydrophilic molecules with
low molecular weight, is the rate limiting factor in diffusion. The rate of absorption varies significantly depending on the
physiochemical properties of the substance and whether it happens via diffusion or a carrier-mediated process.

3. Pulmonary metabolism and elimination: The blood, the lymphatic system, or the mucociliary activity may ultimately eliminate
any particulate matter that has built up in the respiratory tract. The physicochemical characteristics of aerosols, site of deposition,
and respiratory physiology are significant determinants influencing clearance. Solvents are removed from the body by absorption
into the blood stream. Insoluble particles deposited on the ciliated region of the respiratory tract are primarily cleared via
mucociliary transport as opposed to those deposited on the non-ciliated surfaces of the pulmonary region, where they may be
phagocytized by macrophages or may leak into the interstitium and then be transported to a lymph node.

4. Examples of inhalers:
a)NEBULIZERS: Liquids are turned into aerosols of a size that can be breathed into the lower respiratory tract using
nebulizers.Atomization is the pneumatic breakdown of a large liquid into minute droplets. Electricity is used by ultrasonic nebulizers
to transform a liquid into inhalable droplets. A nebulizer is the quickest and most effective means to deliver droplets to the outer
region of the lungs. Due to the fact that the solutions are aerosolized and inhaled through a mouthpiece or ventilation mask during
typical tidal breathing, they are used by small children and elderly hospital patients. In order to treat and identify respiratory
infections, nebulizers are widely employed. Because the mass transported by the droplet, which has an approximate size of 1-2 m,
is low, the dose is given over a period of 10-15 minutes. With the advent of high output nebulizers, drug administration to patients
is now more efficient and may be done in shorter therapy sessions. Compressed air or ultrasonic aerosol generation can be used to
nebulize aqueous droplets.

. Compressed air nebulisers: Using pressurised air, this technique creates a spray out of a liquid. The high-velocity gas jet
is tangentially passed via a skinny venturi nozzle. An area of negative pressure where the air jet emerges causes a liquid to be drawn
up a feed tube from a fluid reservoir as a result of the Bernolli effect. Larger, non-respirable droplets strike baffles or the chamber
wall and fall back into the reservoir fluid, while smaller droplets exit the nebulizer as the liquid exits as a fine filament that breaks
down into a droplet due to surface tension.
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. Ultrasonic aerosol nebuliser: A rapid oscillating waveform is imposed onto a liquid by vibrating an electromechanical
surface in order for this to work. The waveform becomes unstable at a specific amplitude, which causes the liquid film to rupture
and discharge small droplets. The biggest drawback of nebulizers was their immobility because they required an electrical power
source. The Citizen® Uhrasonic nebuliser, Omron® compressed air nebuliser, and Devilbiss® nebuliser are three of the more
useful, portable, battery-operated hand-held nebulizers on the market right now.
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Fig : Ultrasonic aerosol nebulizer

Nebulising Solutions: Purified water is mixed with co-solvents such glycerine, propylene glycol, and ethanol to make nebulizing
solutions. It's crucial to take into account variables including tonicity, solubility, pH, isoelectric pH (for proteins and peptides),
ionic strength, buffer levels, and cosolvent concentrations while making nebulizing solutions. Stabilisers and antioxidants are added
to the solution. Nebulizing solutions are aseptically packaged as unit dosages in glass or plastic containers.

b) PRESSURIZED METER DOSE INHALER: growing interest in altering metered dosage inhalers (MDIs) to reduce
administration errors and enhance the distribution of aerosolized medication particles into the respiratory tract and nasal passages.
An actuator, canister, and occasionally a spacer make up the MDI device. A measuring dose valve with an actuating stem makes up
the canister itself. The pressurised metered dosage inhalers (pMDI) are the most practical, flexible, and cost-effective way to
administer aerosol medications currently available. The apparatus is designed to release an inhalable, finely distributed
pharmaceutical spray. MDIs are used to give formulations, which are solid drug particles suspended in a liquid propellant and
aerosolized as a solution or suspension. The starting particle size of the suspended powder is significant since it affects the particle
size produced by the device. As a result, the powders used range in size from 1 to 5 m. The powder is kept suspended in the
propellants by the employment of surfactants. MDIs have historically contained combinations of C-12, C-11, and C-114
chlorofluorocarbons as propellants. VVapour pressure, particle surface area, and mouthpiece design all have an impact on the inhaler
devices' spray patterns. Inappropriate inhaling techniques that involve breathing and actuation coordination are the root of the
administration problems with the MDI's aerosol delivery.
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Aerosol plumes from metered dosage inhalers can be seen up to 40 cm away from the actuator's departure. huge particles can be
collected while giving time for huge droplets to evaporate to respirable size when a spacer is placed between the patient and the
MDI. As aresult, less substance is deposited in the mouth and more is deposited in the lungs as compared to what is deposited by
standard MDIs. To regulate the flow of aerosol and maintain the aerosol cloud until the patient inhales, simple tubes, small and
large chambers with inspiratory valves, and other spacers are available.

. Breath actuated devices: Young and senior patients are particularly susceptible to the problem of device coordination.
The creation of breath-activated technology like the Autohaler contributes to the resolution of this issue. The pMDI is activated
by this device's diaphragm at a set inspiratory pressure, so the patient doesn't have to coordinate actuation and inspiration.

Autohaler

. Non-breath actuated device: These gadgets, which reduce the patient's need to exert extra effort when inhaling to disperse
the medication, are currently under development. This inspiratory effort may fluctuate depending on the patient's age or clinical
condition. Inhale Therapeutic Systems uses compressed air to release the medication from a unit dose container into a significant
holding chamber, where the patient inhales it.
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¢)Dry powder inhalers: DPIs are an alternative to metered-dose inhalers (or MDIs), which are aerosol-based inhalers. The DPIs
might need to go through a process before the patient can take a measured dose of powder. Commonly, the drug is kept inside the
inhaler in a unique form or in a capsule for manual loading. The user inserts the inhaler's mouthpiece into their mouth after it has
been loaded or activated, inhales sharply and deeply (ensuring that the drug reaches the lower portions of the lungs), and holds their
breath for five to ten seconds. Due to their numerous benefits over MDlIs and nebulizers, dry powder inhalers (DPIs) have grown in
popularity. The DPIs include no volatile propellant. The patient's breathing alone causes the medicine particles to disperse and
entrain in DPIs. DPIs are portable and inexpensive in compared to other distribution systems. A unit dose DPI like the Rotahaler®,
a breath-actuated inhaler, is more feasible for people with poor coordination than the Asthalin pMDI. During the design and
engineering of a DPI, the formulation of the powder containing the pharmaceutical component must have chemical stability and
dispersibility. The metering mechanism of the inhaler must be designed to deliver consistent doses under a range of inhaling
conditions. The powder inhaler itself ought to be created in a way that makes it a useful tool that the user can use without difficulty
or discomfort. Uncomplicated unit-dose A metered dose of the medicine formulation is contained in a gelatin capsule called a
"spinhaler."”
Twisthaler® is one brand of dry powder inhaler.
Flexhaler®.
Diskus®.
HandiHaler®.
Ellipta®.
Breezhaler®.
o Spinhaler: Disodium cromoglycate (Intal), both alone and in combination with isoprenaline sulphate (Intal Compound), is
frequently administered via spinhalers. The Aventis-created Spinhaler rotates the capsule before it is breathed, releasing the sodium
cromoglycate by simply activating a mechanism that punctures the capsule with metal needles. Through perforations bored onto
the sides of the capsule walls, the powder diffuses via a "friction whirl" into a sizable air channel during inhalation as the capsule
spins within the rotor. An aerosol is created when the powder is propelled through a passageway. The fluidized powder combination
must be sufficiently dispersed by an air flow of at least 351/min.

Fig: Spinhaler
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. Diskus: Galxo Wellcome's Diskus® is an improvement on the diskhaler method, with the pre-metered doses packaged
in blister on a foil strip. Since a coiled strip is utilised in place of a disc in this device, it can carry 60 doses of salmeterol.
Diskus
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5. Proper use of nebulizer: Put the mask over your face or place the mouthpiece in your mouth in the space between your teeth,
then firmly seal it with your lips. Start the compressor. To avoid spills and make sure the medication is properly dispensed, hold
the nebulizer upright.

6. Proper use of metered-dose inhalers (MDIs): Without realising it, MDI misuse is simple. If you don't timing your inhalation
appropriately with the inhaler releasing the medication, not all of it will reach your lungs.

It's crucial to carefully follow the instructions for utilising your MDI. Request a demonstration from your provider. If a spacer is
appropriate for you, you can also inquire. It is a tube that fastens to the mouthpiece and makes it simpler to time when you should
inhale the medicine.

7. Proper use of Dry powder inhaler: To pull the drug out, you must be able to breathe in deeply and swiftly. This implies that
certain individuals might not be able to use DPIs. Request a usage demonstration from your doctor for the equipment they have
prescribed. If you have any concerns about your capacity to use it, talk to them.

8. Conclusion: In this review we have discussed the aerosol delivery devices like Nebulizers,meter dose inhaler, and dry powder
inhaler with respect to mechnism, classification and there proper use of device.
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