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Aerosol therapy is both an art and a science. And for respiratory therapists, who are the experts in
aerosol therapy, the terms “ art”  and “ science”  take on a practical meaning. Respiratory therapists are
the only health care providers who receive extensive formal education in aerosol therapy and who
are tested for competency in aerosol therapy. In fact, administration of prescription drugs via the
lungs is a major component of the scope of practice for all respiratory therapists. Respiratory thera-
pists are the experts when it comes to the art and science of aerosol therapy. 

How does art combine with science in the context of aerosol therapy? “ Science”  includes phar-
macology, cardiopulmonary anatomy and physiology, physics, and mathematics. In order to claim
expertise in aerosol therapy and optimize its many uses, one must have a thorough understanding of
the drug formulation, know its mode of action, and understand the conditions where it is effective.
One must also know the contraindications to avoid harm and to in uence decisions related to effec-
tive use of aerosols. The same 5 rights that apply to all medication delivery apply also to aerosol
therapy: the right patient, the right medication, the right time, the right route, and the right dose.

For aerosol therapy, the right dose is technique-dependent. One can select the right drug and fail
to administer the right dose because the medication was not delivered using correct technique. Here
is where “ art”  comes into play. There is ample scienti c evidence of ineffective use of aerosols when
they are self-administered because the patient lacks knowledge about proper technique. Aerosol
therapy is not a “ re and forget”  clinical intervention. Many patients bene t from aerosol therapy,
especially in hospitals, because it is administered by respiratory therapists. Many millions of other
patients, however, do not receive optimum (or sometimes any) bene t from their prescribed
metered-dose inhalers, dry powder inhalers, and nebulizers simply because they are not adequately
trained to use them.

There is a critical juncture where science intersects with art. For aerosol therapy to be effective,
the appropriate delivery system for the medication must be matched to the patient’s ability to use it
correctly. The art of aerosol therapy does indeed arise from the science. First, we must identify the
appropriate medication, based on physician diagnosis. Next, we must assess the patient’s ability to
correctly use the aerosol delivery device. That assessment should be done by a respiratory therapist,
as well as physicians and nurses who interact with the patient. This assessment should not be limited
to respiratory function since other factors also contribute to effective use of aerosol delivery systems.
For example, all too often patients are prescribed the appropriate inhaled medication but do not
receive the prescribed dose because the patient cannot use the delivery system appropriately. 

While respiratory therapists are best able to demonstrate complete and correct knowledge of
aerosol delivery devices, there remains room for improvement. Because aerosol therapy is integral to
our scope of practice, and because we are considered the experts in this area, we have a professional
obligation to continue our learning in this area. Respiratory therapists have an opportunity to rein-
force their value by updating their knowledge of aerosol delivery systems and combining that
knowledge with effective assessment of patients requiring this therapy. Recommending an appropri-
ate delivery system tailored speci cally to the patient’s abilities is part of that assessment.

This booklet provides detailed and comprehensive information that, when combined with your
dedication and commitment to be the professional experts in this important area, will empower you
to provide guidance to your physician, nurse, and pharmacist colleagues, but, most importantly, to
your patients. 

With a widening array of effective inhaled medications and with billions of dollars spent on
aerosol medications, you can have a profound impact on bringing about the appropriate match of
medications and device delivery to your patients. You’ll not only improve the patient’s condition, but
also contribute to more cost-effective use of health care system resources.

Here’s your opportunity to improve your expertise in this area. Accept the challenge and realize
your potential as a respiratory therapist. 

Sam Giordano MBA RRT FAARC
Executive Director
American Association for Respiratory Care

F
O

R
E

W
O

R
D

iii

IPR2021-00406 
United Therapeutics EX2029 

Page 4 of 48f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


As part of your membership bene ts in the American Association for Respiratory Care (AARC),
the association…

• provides you with continuing education opportunities;
• keeps track of all the CRCE hours you earn from CRCE-approved programs; and
• allows you to print online a transcript of your CRCE records.

These services are available to you 24 hours a day, 7 days a week, on the AARC website
(www.AARC.org).

The proceedings from the symposium contained in this book are approved for 4 CRCE contact
hours, and as an AARC member, there is no charge to you. To earn those CRCE contact hours,
please go to the AARC website at:

http://www.AARC.org/aerosol_delivery

Further instructions will be given on that website, including…

• how you register to take an examination to assess your mastery of course objectives;
• how to update your email address so that registration con rmations can be sent to you.

Learning Objectives

You should expect to learn the following as you read this book.

1. State approximate amount of aerosol deposited in the lower respiratory tract for nebulizers,
metered-dose inhalers, and dry powder inhalers.

2. List advantages and disadvantages of inhalation compared to other routes of drug administration.
3. Compare the principle of operation of a jet nebulizer, mesh nebulizer, and ultrasonic nebulizer.
4. Describe methods that are used to decrease aerosol loss from a nebulizer during exhalation.
5. List advantages and disadvantages of nebulizers for aerosol delivery.
6. Describe the basic components of a metered-dose inhaler.
7 List advantages and disadvantages of metered-dose inhalers.
8. Compare HFA and CFC propellants in metered-dose inhalers.
9. Explain the importance of priming and tracking the number of doses for a metered-dose

inhaler.
10. Compare the design of holding chambers and spacers.
11. Describe factors that affect dose delivery from a holding chamber/spacer.
12. List advantages and disadvantages of dry powder inhalers.
13. Describe the principle of operation of various commercially available dry powder inhalers.
14. List the correct steps for use of a nebulizer, metered-dose inhaler, metered-dose inhaler with

holding chamber/spacer, and dry powder inhaler.
15. Describe the proper technique of cleaning aerosol delivery devices.
16. Discuss criteria to assist clinicians in selecting an aerosol delivery device.
17. List common problems and errors with each type of inhaler.

C
on

ti
nu

in
g 

R
es

pi
ra

to
ry

 C
ar

e 
E

du
ca

ti
on

 (C
R

C
E

)

iv

IPR2021-00406 
United Therapeutics EX2029 

Page 5 of 48f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


