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A Prototype has been designed and fabricated using low-cost materials and/or

components which are easily available in Thailand to replace and/or reduce the expensive
imported oximeter. The device is based on and advance virtual reduced instruction set
computer (RISC) in which the RISC is programmed as a basic optical sensor of a
noninvasive pulse oximetry input device. It consists of both red and infrared LED’s with
peak emission wavelengths of oo nm and «@o nm respectively, and a silicon
photodiode. The Photodiode used has a broad range of spectral responses that overlaps
the emission spectra of both the red and infrared LED’s. The light intensity detected by the
photodetector depends, not only on the intensity of the incident light, but also mainly on

the opacity of the skin, reflection by bones, tissue scattering, and the amount of blood in
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the vascular bed. Then it calculates oxygen saturation, which is often referred to as SaO

or SpOw, is defined as the ratio of oxyhemoglobin (HbOw) to the total concentration of

hemoglobin present in the blood:

SaO ___HPO,
7 7 (HbO, + Hb)

Oxyhemoglobin (HbOw) and hemoglobin (Hb), exhibit significantly different optical
spectra in the wavelength range from»oconm {0 @ecoconm.

A typical empirical calibration for non-invasive red light absorption versus IR
absorption has been carried out and compared with Co-Pulse Oximeter which is a medical
standardization. The accuracy of the designed RISC is +& % Saturated Blood Oxygen and
+o.¢% for Heart rate. The performance of the developed pulse oximeter was evaluated
by measuring oxygen saturation values and pulse rates from ten students in the laboratory
with different genders (& boys and & girls) using the purposed pulse oximeter and the
imported commercial one. I was found that results obtained from both medical devices
were compared favorably verified by using the student t-test at «@% confident level. The
fabricated pulse oximeter has been satisfactorily applied to measure oxygen saturation
values and pulse rate simultaneously from local people in Chiang Mai Province with
different ages, genders, and occupation together with various patients in the hospitals or

clinics.



