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Bubble Detection-Background

* EXxercise produces microbubbles
e Composition of microbubbles not known

 If microbubbles disappear after de-nitrogenation via
100% O, prebreathe, this would indicate that
microbubbles are nitrogen based

o If there is no decrease in microbubbles following O,
prebreathe, this would suggest that bubbles are
composed of available gases



Bubble Detection-mMethods

e Dual Frequency Ultrasound
- Based on non-linear behavior of resonating bubbles
- Can detect and size stationary microbubbles in tissue
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Resonant Bubbles Present




Bubble Detection-mMethods
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 / male human subjects breathed 100% O, for 240

minutes before and during cycle ergometry
» Exercised again after breathing room air for 120 minutes

Data Collection Points:

Study Protocol
= Rest
= Cycle Ergometry; 80% age-predicted HR__,

Post Exercise 1 Post Exercise 2

Room Air

Baseline 1 Baseline 2




Bubble Detection-Methods

Measured microbubbles at 11 sites on leg (quadriceps,
tibialis anterior and gastrocnemius)




Bubble Detection-Results

DFU vs. Time

=0=Baseline 02
==Post Exercise 02

dB re: noise

Baseline Room Air

=>&=Post Exercise Room Air

Measurement #




Bubble Detection-Results

TABLE II. RESULTS OF EXPOSURE TO A DECOMPRESSION
TO 4.3 PSI SIMULATING EXTRAVEHICULAR ACTIVITY.

% Symp- % Venous

toms Bubbles Source

30 635 9)

21 46 (9)

10 29 Current Study
0 0 Current Study

From: Waligora JM et al. Aviat.SpaceEnviron.Med. 1987;58(9,Suppl.):A110-2.



Bubble Detection-Results

4 hour prebreathe 8 hour prebreathe

DFU vs. Time DFU vs. Time
10
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Bubble Detection-Previous Swine Study
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Bubble Detection-Results ¥.*9

First measurement high diminished by increasing pregel time
to Imin

Main effect for trial Trial x Time

dB re: noise

10 15 20 25 30

time/measure#




Bubble Detection

Currently collecting baseline data with 1 minute of
pregel at 11 sites

DFU vs. Time Baseline
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Bubble Detection-Conclusions

* Prebreathing 100% O, for 4 hours did not reduce
detected microbubbles but interpretation
complicated by first measurement high (FMH)

ohenomenon

« FMH can be reduced using pregel suggesting surface

ohenomenon

« Currently developing hypotheses for FMH




Bubble Detection-Next steps

* Repeat exercise data using pregel technigque to
diminish first measurement high

* Need to assess following a decompression protocol



Bubble Detection

Sensitivity of DFU

* = p<0.01 compared to water “waterll
2000 bub/mL
200 bub/mL
20 bub/mL
10 bub/mL
2 bub/mL
1 bub/mL

AVG dB re: noise

water2l

1

Trials




Bubble Detection-Backup Data

HISTOGRAM OF DIFFERENCE SIGNALS

“ BASELINE
& POST-RIDE

B BN =

0.00E+00 9.75E-05 1.15E-04 1.33E-04




Bubble Detection-Backup Data

FREQUENCY BASELINE 1 NO FIRST

“ FREQUENCY COUNT POST 1 NO FIRST
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