Application of Piezoelectric Micro Bubble Generator to Pulse Oximetry
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ABSTRACT
This research focuses on using the microelectromechanicalsystem (MEMS) technology to design and produce a micro bubble
generator by piezoelectric actuator. The main structure use a ring shaped piezoelectric ceramic that is coupled a nickel nozzle plate.
The piezoelectric plate has the characteristics of small size, high precision, easy control and fast response of frequency. Using the
right design and the piezoelectric effect to power the piezoelectric plate will produce the vibration. The vibration contain enough
energy to input oxygen gas into blood and trim off the micro bubble and spray them out. Improve the pulse oximetry in the blood by
the very small bubble that the microbubble generator produces Micro bubble generator has two parts: piezoelectricity actuator and
micro nickel nozzle plate. The research finishes two parts. First part has stuied the micro bubble producing methods and how the
sizes of the bubbles. The next part is about the application of micro bubble generator to the blood actually then research the
variation of the pulse oximetry.

Keywords : Piezoelectricity, Micro Bubble, microelectromechanicalsystem, Micro Electroforming, Micro-Ejector

Table of Contents
000000 110000 e, 21110000 i 31120000000 e, 5
lLi1200000000000004d......... 7120000 e 5 I 1214
OO0 e WBO0D000000210000000000000 e, 142110000
O e 16220 000000000 . 182210 00 O oo, 18222000000
[ R 20230 0000000000 v 23231000000 e, 24232000
O e 26240 000000000000 .. 0000000000000 0 310000000
OO0 e 333110 00000000000 .. 3531200 000000000 .. 3r00oon
D00000000 410000000 394110 0 CCD..covceveeeeeeceeeiea 39412000
O e 404200 000000000000 e, 424210 00000000000 42 4.30
DO00000000 . 69440 0000 i, 7544100000 e, 76 4.4.20 0
000000000000 ... 76000000 5100 e T7O0000 e, 79

REFERENCES

[1] B. Bustgens, W. Bacher, W. Menz, W. K. Schomburg, “ Micropump Manufactured by Thermoplastic Molding,” Micro Electro Mechanical
Systems, MEMS, Proceedings, pp. 18-21,1994.00

[2100000 http://0rztw/1a2Kj[3]0 000 DOOOOQOOQOOOOO:DO00OOOOO’ " DOOOOOOOOOOOoOboOO
000200400

[4] Vogel, A., Lauterbrorn, W. & Timm, R., “ Optical and acoustic investigations of the dynamics of laser-produced cavitation bubbles near a
solid boundary, " J.Fluid Mech. Vol. 206, pp. 299-338, 1989.0

Fl0000* 00000000000000" ' 0000000000000 000OOOO200300

[6] Korpanty. G, Grayburn. PA, Shoet. RV, BreKKen. RA, “ Targeting vascular endothelium with avidin micro bubbles,” Ultrasound Med
Biol., Vol.31,No0.9, pp. 1279-83, 2005.00

[lOCO0* DO0DO0O0O00O00' " OO000,000000000000000200500

[8] Unger E. Matsunaga TO, Schumann PA, Zutshi R, “ Microbubbles in Molecular Imaging and Therapy,” Medicanumdi,Vol. 47,pp. 58-65,
2003.0

[Q0oo0o0ooooon http://www.feihwa.com.tw/indexhtm[10] D000 OOOOOQOQOQOQOOOO” DOoOoOoOoooooOooOoO
OO0O0O0O0OO19900

[11]0000* 00000000000000’ " ODOo0O0OQ0O0oQ00oQoOoQoOoOooooooo20010O

[12]0000* 0000000000000 000’ " DO0O0OQ00OO0O0OO0DOODoOoOoOoOoOoOoo200400

[13j000 0, 0000000000000 000000O0O0OOOooO0O " 19940



