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(57) ABSTRACT 

The invention provides an aerosol medication delivery appa 
ratus for use With a pMDI canister having medication and a 
propellant contained therein under pressure, Wherein the 
pMDI canister has a discharge ori?ce from Which the 
medication and propellant can be discharged forming an 
aerosol. The apparatus has a chamber housing having an 
input end and an output end and de?ning an interior space, 
Wherein the input end receives the medication discharged 
from the discharge ori?ce of the pMDI canister into the 
interior space and Wherein the medication can be Withdrawn 
from the interior space by inhalation by a patient from the 
output end. The aerosol medication delivery apparatus also 
includes a valve at the output end. The valve has a valve seat 
and a valve member. The valve seat has a sealing surface and 
the valve member has a central open area and a sealing 
portion at the perimeter of the open area that mates With the 
sealing surface When the valve is closed. The valve alloWs 
medication to be Withdrawn through the central open area 
but prevents back?oW into the chamber housing. 
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AEROSOL MEDICATION DELIVERY APPARATUS 
AND SYSTEM 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of appli 
cation Ser. No. 08/938,686 ?led Sep. 26, 1997, Which is 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to a portable aerosol medi 
cation delivery apparatus and system for administering a 
desired respirable dosage of a medication in aerosol form to 
a patient’s lungs by oral inhalation. 

BACKGROUND OF THE INVENTION 

[0003] The use of aerosol medication delivery systems to 
administer medication in aerosol form to a patient’s lungs by 
inhalation is Well knoWn in the art. 

[0004] Conventional aerosol medication delivery systems 
include pressuriZed metered-dose inhalers (pMDIs). Con 
ventional pMDIs typically have tWo components: a canister 
component in Which the medication particles are stored 
under pressure in a suspension or solution form and a 
receptacle component used to hold and actuate the canister. 
The canister component typically includes a valved outlet 
from Which the contents of the canister can be discharged. 
Aerosol medication is dispensed from the pMDI by applying 
a force on the canister component to push it into the 
receptacle component thereby opening the valved outlet and 
causing the medication particles to be conveyed from the 
valved outlet through the receptacle component and dis 
charged from an outlet of the receptacle component. Upon 
discharge from the canister, the medication particles are 
“atomized” forming an aerosol. It is intended that the patient 
coordinate the discharge of aerosoliZed medication With his 
or her inhalation so that the medication particles are 
entrained in the patient’s inspiratory How and conveyed to 
the lungs. Typically, pMDIs have used propellants, such as 
chloro?uorocarbons (CFCs), to pressuriZe the contents of 
the canister and to propel the medication particles out of the 
outlet of the receptacle component 

[0005] Although conventional pMDIs have been Widely 
used to provide many patients With the bene?ts of aerosol 
medication, conventional pMDIs have certain drawbacks. 
For eXample, an objective of aerosol therapy has been the 
optimiZation of the mass percentage of the respirable dose of 
an aerosol medication in order to optimiZe deposition in a 
patient’s lungs to achieve a full therapeutic effect With the 
least possible side-effects. Conventional pMDIs may not 
have alWays been able to meet this objective. 

[0006] One draWback associated With conventional 
pMDIs relates to the discharge velocity of the aerosol 
particles Medication particles are stored under considerable 
pressure in the pMDI canister and as a consequence, their 
velocity may be high upon discharge. 

[0007] Among other things, the effect of high velocity 
contributes to a signi?cant number of aerosol medication 
particles impacting and depositing in the patient’s orophar 
ynX and upper airWay rather than continuing their pathWay 
through the upper airWay and into the lungs. Such impaction 
and deposition may result in a signi?cant portion of the 
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medication dose being systemically absorbed or ingested. As 
documented in the literature [J. L. Rau, “Respiratory Care 
Pharmacology”, 4th ed. (1994, Mosby) at pp. 256-261; K. 
Meeran, A. Hattersley, J. Burrin, R. Shiner, K. Ibbertson K., 
“Oral and Inhaled Corticosteroids Reduce Bone Formation 
as ShoWn by Plasma Osteocalcin Levels”, Am. J. Respir. 
Crit. Care Med 151:333-336], systemic absorption or inges 
tion of aerosol medication may cause a patient adverse 
side-effects, particularly When the aerosol medication is a 
corticosteroid. Some of these adverse side-effects include 
pharyngeal candidiasis, hoarseness, and adrenal suppres 
s1on. 

[0008] The high velocity of the aerosol medication par 
ticles may also accentuate the dif?culty of a signi?cant 
number of patients, particularly the very young and elderly, 
to coordinate actuation of the pMDI With inhalation of the 
aerosol medication particles generated. Failure to coordinate 
the actuation and inhalation maneuvers and failure to inhale 
sloWly, have been documented by the literature [S P. NeW 
man, “Aerosol Deposition Considerations in Inhalation 
Therapy” Chest/88/2/August, 1985/Supplement] as contrib 
uting to a signi?cant reduction in the number of aerosol 
medication particles inspired and deposited in a patient’s 
lungs. 

[0009] Impaction and deposition of aerosol medication 
particles on a patient’s oropharynX and upper airWay may 
also contribute to an unpleasant taste in a patient’s mouth, 
particularly With certain medication solution or suspension 
formulations such as ?unisolide. 

[0010] In addition to high particle velocity, a signi?cant 
number of large nonrespirable medication particles may be 
produced upon discharge as a result of the medication 
suspension or solution formulation as Well as the atomiZa 
tion process. As mentioned above, conventional pMDIs have 
used CFCs to propel the medication out of the pMDI 
actuator outlet. In vieW of environmental concerns With 
CFCs, there has been a groWing interest in using non-CFC 
propellants, such as hydro?uoroalkanes 

[0011] An inhalation valve is often used in conjunction 
With an aerosol medication delivery apparatus to deliver a 
medication in an aerosol form to a user’s respiratory tract. 
Typically, an inhalation valve is disposed at the output end 
of an aerosoliZation chamber and prevents aerosoliZed medi 
cation from leaving the chamber When the inhalation valve 
is in a closed position. When a patient inhales, the inhalation 
valve opens and alloWs the aerosoliZed medication to enter 
the patient’s respiratory tract. The inhalation valve is usually 
designed to close upon eXhalation by the patient. 

[0012] Prior art inhalation valves generally consist of a 
valve member and a valve seat. In some types of prior art 
valves, the outer perimeter of the valve member seals against 
the valve seat. In operation, the act of inhalation causes the 
outer perimeter of the valve to move aWay from the valve 
seat and alloW aerosoliZed medication to How through to the 
patient. 

[0013] In another type of prior art inhalation valve, the 
valve member includes one or more slits that de?ne ?aps on 
the valve member. Typically, the valve seat has a plurality of 
openings de?ned by What is knoWn as a spider-like frame 
Work. In operation, When the patient inhales the ?aps move 
aWay from the spider-like framework to alloW aerosoliZed 




























