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Course Description:

This is the first course in the curriculum sequence to study the theory and practice of respiratory care.  Topics include cardiopulmonary anatomy and physiology (including lung and cardiac function, mechanics of breathing, oxygen/carbon dioxide exchange and control of ventilation), gas administration therapies, humidity and aerosol therapies and bronchial hygiene techniques.  

Prerequisite: An appropriate Mathematics Placement test result or MA089 (Arithmetic). A minimum grade of “C” is required. (Fall semester)
Course Learning Objectives/Student Outcomes:
A. Lecture:



1.
The student will demonstrate an understanding of medical gases,




production, storage, and regulation.




a.
Describe the historical background regarding the discovery of





oxygen and carbon dioxide.



b.
Describe how oxygen is commercially manufactured.



c.
Explain the physical and chemical properties of oxygen.



d.
Identify other commercially produced medical gases and discuss their



 



physical properties.



e.
Explain the function of the component parts of a medical





compressed gas manifold system.



f.
Explain the function of the component parts of bulk liquid





oxygen storage systems.



g.
Identify signs of potential problems when monitoring





a bulk oxygen system.




h.
Explain the operation of zone, riser, and main valves related





to the flow of oxygen and air in a medical facility.


2.
The student will demonstrate an understanding of The NY State, “Right to 


Know” Law, NY State HIV Confidentiality Law. 

a. Identify highlights of the NYS HIV-related Confidentiality Law.

b. Discuss the legislative intent and 4 major components of the New York State Right-To-Know Law and Hazard Communication Standard.

c. Identify the different types of personal protective equipment used to accomplish standard precautions in health care facilities.

d. Demonstrate the proper technique for applying and removing personal protective equipment when entering and exiting a patient isolation room.



3.
The student will demonstrate an understanding of cardio-pulmonary 


anatomy and basic related physiology.




a.
Differentiate between the functions of the circulatory 



and respiratory systems.




b.
List the components of the upper and lower airways.




c.
Indicate the histology corresponding to the various airway 



components.

d. Differentiate between conducting and gas exchange portions of the respiratory tract. 

e.
List the components of the thoracic cage.




f.
List the vascular components of the circulatory system.




g.
Identify the anatomic components of the heart.




h.
Differentiate between the pulmonary and systemic circulation systems.




i.
Describe the dynamic equilibrium that exists between the 



lung and the thoracic cage, indicating the various relevant 



pressures and how they vary during the breathing cycle.




j.
Define pleural traction and discuss its importance in the act 



of breathing.




k.
Describe the process of inspiration and exhalation, discussing the 



muscles involved in each.




l.
Differentiate between the active and passive phases of breathing.      




m.
Differentiate between respiration and ventilation.




n.
Classify ventilation in functional as well as clinical terms.




o.
Define types of dead space ventilation.




p.
Identify a normal VD/VT ratio




q.
Perform specified computations when provided ventilation data.




r.
Differentiate between internal and external respiration.




s.
Discuss oxygen concentration and partial pressures levels during the






normal breathing cycle.




t.
Identify the alveolar air equation.

u. Complete the alveolar air equation with selected patient data and interpret the results.


4.
The student will demonstrate an understanding of the forces involved 




 in the process of breathing.




a.
Define resistance and compliance and differentiate between them.




b.
List and explain factors that may affect lung-thorax 



compliance and airway resistance.




c.
Differentiate between static and dynamic compliance measurements.

d. List normal values for static compliance and airway resistance (including units of measure).

e. List and discuss disease states that affect compliance and/or airway resistance.

f. Perform compliance and resistance calculations when supplied appropriate data. 




g.
Differentiate between laminar and turbulent air flow.




h.
List and discuss Pouiseuille's Law.




i.
Calculate a VD/VT ratio.



5.
The student will demonstrate an understanding of how the body regulates




breathing.




a.
Explain the function of the dorsal and ventral respiratory groups.



b.
State the function and location of the Apneustic and 





Pneumotaxic centers.



c.
Explain the location and functioning of the central and 





peripheral chemoreceptors.



d.
Describe voluntary control of breathing.


6.
The student will demonstrate an understanding of the process of 


oxygen transport.




a.
Describe the diffusion of gases within the lung.




b.
Relate Henry's Law and Graham's Law to the movement of 



oxygen and carbon dioxide across the alveolar-capillary 



membrane.




c.
Indicate the blood compartments involved in the transport 



of oxygen.




d.
Describe the relationship between partial pressure 



and dissolved content of oxygen in the blood.




e.
Describe the transport of oxygen by hemoglobin.



f.
Graphically demonstrate the relationship between partial pressure and






hemoglobin saturation with oxygen.




h.
List factors which cause shifts in the oxyhemoglobin dissociation curve and discuss their clinical relevance.




i
Evaluate clinical data relating to oxygenation status.


7.
The student will demonstrate an understanding of the purposes, 


indications, precautions, hazards, and various methods of




administration of medical gas therapy.




a.
Explain the purpose of oxygen therapy.




b.
Differentiate between hypoxia and hypoxemia.




c.
List and discuss the different types of hypoxias.




d.
Describe the general mechanisms that can result in 



hypoxia and how each cause may be identified from 



available clinical information.




e.
Explain the cardio-respiratory, cerebral, systemic and tissue 



responses to hypoxia.




f.
Discuss the hazards of hypoxia to the body.



8.
The student will demonstrate an understanding of the techniques    




involved in conducting a patient interview, patient history, 





assessment of the thorax, observation/inspection, and auscultation 




of the chest.

a. List all the components of the patient interview.

b. Identify the typical information collected during the patient history.

c. Describe the techniques used in the assessment of the thorax.

d. List the components included in the observation/inspection section of the physical examination of the respiratory patient.

e. Describe the proper technique for auscultation of the chest.
f. Identify various patterns of disease based on findings discovered during assessment of the thorax, observation/inspection, and auscultation of the chest.
B. Laboratory:  All learning objective/student outcomes for lab are provided at the back of each lab exercise handout.

Schedule of Major Lecture Topics:
Topic # 
Week
Topic

1

 1

Introduction/Medical Gases

2.

 2

Standard Precautions, the Right to Know Law, OSHA, HIV/AIDS
                                                    


3.

3-5

Cardiopulmonary Anatomy & Physiology 

4.

6-7

Ventilation and Control of Ventilation
5.

8-9

The Circulatory System

6.

9-10
Oxygen Transport

7.

11-12
Oxygen and Medical Gas Therapy

8.

13-15
Patient Assessment Techniques
Laboratory Major Topic Schedule:
Week #   
Lab#
Topic
1

1

Medical Gases, Compressed Gas Cylinders, Regulation of 



Pressure/Flow





2 & 3

2

Preparation for Performing Therapy: hand hygiene, body positioning,




vital signs and lung sounds 4

3

Low-Flow Oxygen Therapy
5

4

High-Flow Oxygen Therapy
6

5

Oxygen Analyzers and Pulse Oximetry


7

6

Humidity Therapy Devices
8&9

7

Bland Aerosol Therapy: Large Volume Jet Nebulizers, Babington Nebulizers





Ultrasonic Nebulizers
           
10

8

Therapeutic Aerosol Therapy: Small Volume Nebulizer Therapy, 




Peak Flow Meters and Aerosol Exhaust Systems
11.

9

MDIs, DPIs and Spacers/Holding Chambers
12 & 13
10.

Bronchial Hygiene Therapies
14

11

Incentive Spirometry
15

12

The Medical Record

Final Laboratory Practicum
1

