
Informative Outline Sample: LIQUID BREATHING

General Purpose:
To inform.

Specific Purpose:
To inform the audience of the history of “liquid breathing”.

Introduction

Attention-Getting Device

I would like to begin by viewing a clip of the 1989 movie The Abyss.  [View clip of The Abyss.]  It may be surprising to you, but according to the Internet Movie Database website (imdb.com), the rat you just saw in the movie actually did breath the liquid.  What you saw was not a Hollywood special effect, but reality, and is an example of what is called, fittingly enough, liquid breathing.

Thesis Statement

Today, I am going to briefly review some major scientific milestones in the field liquid breathing.

Preview

First, I will briefly review important aspects breathing.  Next, I will explain the early experiments that sparked the beginning of liquid breathing.  And finally, I will discuss the recent applications of liquid breathing used today.

Body

I.
Brief review of important aspects of breathing (Biology, 5th ed.).

A. Components that are important to breathing.

1. Gases (21% O2 and <1% CO2 in air)

2. Blood

3. Lungs (gas exchange occurs in air sacs called alveoli)

B. Inhalation.

1. O2-rich air is taken into the lungs or inhaled.

2. CO2-rich blood enters the lungs via arteries from the heart.

C. Exhalation.

1. CO2-rich air is removed from the lungs or exhaled.

2. O2-rich blood leaves the lungs through arteries to the body.

3. CO2 is poisonous at higher concentrations.

Transition:
Having reviewed these important aspects of breathing, I will now talk about the early liquid breathing experiments.

II.
Early liquid breathing experiments.

A. Dr. J. Kylstra performed the first major experiment (scienceweb.org and the Journal of the Australian Amateur Rebreather Group, Issue No. 2)

1. Dr. Kylstra was a physiologist at the State University of New York (SUNY) at Buffalo.

2. He performed his landmark experiment in 1962.

3. The experiment.

a. Dr. Kylstra wanted to observe whether the animals would be able to move saline in and out of their lung, while extracting oxygen from the fluid.

b. He utilized rats and mice.

c. He used saline solution saturated with oxygen at high pressures.

4. Results and conclusions.

a. The animals were able to resume normal air breathing after breathing liquid.

b. Carbon dioxide (CO2) was not removed fast enough, so it accumulated to near-toxic levels (acidosis).

Transition:
As Dr. Kylstra preformed his experiment at high pressures, the next key event was to obtain liquid breathing living-condition pressure.

B. Dr. L. Clark and Dr. F. Gollin performed the next major experiment (Science, June 24, 1966).

1. They performed their experiments in 1966.

2. The major development that Dr. Clark and Dr. Gollin realized was that oxygen and carbon dioxide were very soluble in fluorocarbon liquid, such as freon.

3. Their experiments were performed at regular pressures, instead of the high pressures that Dr. Kylstra utilized.

4. The experiment was done at several temperatures.

5. Results and conclusions.

a. The animals remained alive for several weeks after breathing the fluid.

b. As in Dr. Kylstra’s experiment, carbon dioxide accumulation was still a problem.

Transition:
Now that I have discussed two important early developments in the field of liquid breathing.  I will turn the attention to the recent applications.

III.
Alliance Pharmaceutical Corp. markets the first liquid breathing fluid as a drug (LiquiVent Product Fact Sheet, Alliance Pharmaceutical Corporation).

A. This company developed LiquiVent, a oxygen-carrrying perfluorocarbon (PFC) liquid called perflubron.

B. This drug is marketed as a treatment for lung disorders requiring air ventilation.

Transition:
With the advent of a marketed liquid breathing fluid, research on humans has been started, mainly on premature infants that have under-developed lungs.

IV.
Dr. C. Leach and her associates publish the first major human clinical study using LiquiVent(, Alliance Pharmaceutical Corporation’s liquid breathing drug (New England Journal of Medicine, Sept. 12, 1996).

A. Utilized the partial liquid ventilation technique, which combines conventional gas ventilation and liquid breathing.

B. 10 infants received partial liquid ventilation for 24 to 76 hours.

C. Infants were weaned from partial liquid ventilation without complications.

D. There were no adverse events clearly attributable to partial liquid ventilation.

E. The journal article in the NEJM has been cited in at least 31 other journal articles, which indicates research into liquid breathing technology is active.

F. Note that partial liquid ventilation has also been done in adults as is evident from the article by Dr. C. Reickert in the journal Chest (the American College of Chest Physicians journal called Chest, 119 (2), 2001).

Conclusion

In Conclusion, liquid breathing is science fact, not science fiction.  The early liquid breathing experiments were more involved complete submersion, similar to diving.  From this beginning, though, medical uses of liquid breathing arose in the form of partial liquid ventilation.  Now, from the medical uses, maybe the research will complete the circle and produce liquid breathing advancement for diving applications.  Maybe, in the near future, we will be breathing liquid, as did the rat in The Abyss.
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