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Study on bubble detection sensor for safe sap and blood injection
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Abstract

The infusion of fluid and blood is necessary in the ward, operating room, recovery room, neonatal

room, etc. for nutrition and blood supply to the patient, but air bubbles generated during infusion of

fluid and blood circulate along the artery or vein. Serious illnesses occur and there is also a risk of

death. In this paper, we propose a medical bubble detection system, a bubble detection system, a

bubble detection alarm system, and a communication method in order to develop a safer fluid and

blood injection system in the existing system, which is detected by a medical staff monitoring system

or an ultrasonic bubble detection sensor In this study, infrared rays are transmitted to a tube through

a tube for injecting fluid or blood into a patient, infrared rays transmitted by an infrared ray emitting

section are received, and the amount of light is measured in real time. Based on the data, we study

how to detect and analyze the presence of bubbles in fluid and blood.
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[1l. Preliminaries

. Bubble detection technology using infrared
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Fig. 2. New Concept Medical Bubble Detector

IV. The Proposed Scheme

. Bubble detection method using IR receiver
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2. Disturbance light removal method when
measuring liquid line
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Background removal
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Fig. 7. How to remove if the interference of the infrared
measurement

3. Method of detecting air bubbles according
to light quantity
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Table 2. Indoor measurement — fluid
Frequency | Duty—Rate |Intensity Sensor Sensor Power Con
voltage current

8Hz 1% 0.1mA [1.61~1.62V/0.032mA |0.51~0.52mW
8Hz 1% 0.2mA [1.70~1.71V|0.034mA |0.49~0.55mW
8Hz 1% 0.3mA [1.80~1.81V/0.036mA [0.51~0.53mW
8Hz 1% 0.4mA [1.90~1.91V/0.038mA |0.51~0.53mW
8Hz 1% 0.5mA [1.99~2.01V| 0.04mA |0.52~0.53mW
8Hz 1% 0.6mA [2.11~2.12V/0.042mA |0.52~0.54mW
8Hz 1% 0.7mA [2.16~2.17V|0.043mA |0.53~0.55mW
8Hz 1% 0.8mA [2.26~2.27V|0.045mA |0.53~0.54mW
8Hz 1% 0.9mA [2.38~2.39V|0.047mA |0.53~0.55mW
8Hz 1% 1.0mA [2.46~2.47V|0.049mA |0.53~0.56mW
8Hz 1% 1.1mA [2.50~2.52V| 0.05mA |0.54~0.55mW
8Hz 1% 1.2mA [2.74~2.75V|0.055mA |0.54~0.56mW
8Hz 1% 1.3mA [2.89~2.90V|0.058mA |0.55~0.57mW

Table 3. Indoor measurement — bubble
Frequency [Duty—Rate| Intensity Sensor Sensor Power Con
voltage current
8Hz 1% 0.1mA [1.61~1.62V| 0.032mA |0.51~0.52mW
8Hz 1% 0.2mA [1.70~1.71V| 0.034mA |0.49~0.55mW
8Hz 1% 0.3mA [1.80~1.81V| 0.036mA |0.51~0.53mW
8Hz 1% 0.4mA [1.90~1.91V| 0.038mA |0.51~0.53mW
8Hz 1% 0.5mA [1.99~2.01V| 0.04mA |0.52~0.53mW
8Hz 1% 0.6mA [2.11~2.12V| 0.042mA |0.52~0.54mW
8Hz 1% 0.7mA |2.16~2.17V| 0.043mA |0.53~0.56mW
8Hz 1% 0.8mA [2.26~2.27V| 0.045mA |0.53~0.54mW
8Hz 1% 0.9mA |2.38~2.39V| 0.047mA |0.53~0.55mW
8Hz 1% 1.0mA |2.46~2.47V| 0.049mA |0.53~0.56mW
8Hz 1% 1.1mA |2.50~2.52V| 0.05mA |0.54~0.556mW
8Hz 1% 1.2mA |2.74~2.75V| 0.055mA |0.54~0.56mW
8Hz 1% 1.3mA |2.89~2.90V| 0.058mA [0.55~0.57mW
Table 4. Outdoor measurement — fluid
Frequency |Duty—Rate|Intensity Sensor Sensor Power Con
voltage current
8Hz 1% 0.1TmA |1.61~1.62V| 0.032mA |0.51~0.52mW
8Hz 1% 0.2mA [1.70~1.71V| 0.034mA |0.49~0.55mW
8Hz 1% 0.3mA [1.80~1.81V| 0.036mA |0.51~0.53mW
8Hz 1% 0.4mA [1.90~1.91V| 0.038mA |0.51~0.53mW
8Hz 1% 0.5mA [1.99~2.01V| 0.04mA |0.52~0.53mW
8Hz 1% 0.6mA [2.11~2.12V| 0.042mA |0.52~0.54mW
8Hz 1% 0.7mA |2.16~2.17V| 0.043mA |0.53~0.55mW
8Hz 1% 0.8mA [2.26~2.27V| 0.045mA |0.53~0.54mW
8Hz 1% 0.9mA [2.38~2.39V| 0.047mA |0.53~0.55mW
8Hz 1% 1.0mA |2.46~2.47V| 0.049mA |0.53~0.56mW
8Hz 1% 1.1mA |2.50~2.52V| 0.05mA |0.54~0.55mW
8Hz 1% 1.2mA |2.74~2.75V| 0.055mA |0.54~0.56mW
8Hz 1% 1.3mA |2.89~2.90V| 0.058mA [0.55~0.57mW
Table 5. Outdoor measurement — bubble
Frequency | Duty—Rate| Intensity Sensor Sensor Power Con
voltage current
8Hz 1% 0.1TmA 1.062V |0.021mA|0.51~0.52mW
8Hz 1% 0.2mA 1.10V  |0.022mA|0.52~0.54mW
8Hz 1% 0.3mA [1.15~1.16/0.023mA |0.52~0.55mW
8Hz 1% 0.4mA [1.21~1.22V/0.024mA [0.52~0.55mW
8Hz 1% | 0.5mA [1.27~1.28/0.026mA|0.53~0.55mW
8Hz 1% 0.6mA 1.34V  |0.027mA|0.53~0.56mW
8Hz 1% 0.7mA 1.40V  |0.028mA|0.53~0.56mW
8Hz 1% 0.8mA 1.46V  |0.029mA|0.54~0.56mW
8Hz 1% 0.9mA [1.52~1.52/0.030mA |0.54~0.57mW
8Hz 1% 1.0mA [1.58~1.59//0.032mA |0.53~0.55mW
8Hz 1% 1T.1mA 1.65V  |0.0833mA|0.54~0.56mW
8Hz 1% 1.2mA 1.71V  |0.034mA|0.54~0.56mW
8Hz 1% 1.8mA [1.77~1.78V0.035mA |0.55~0.58mW
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