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Study on blood leakage detection method of dialysis needle tip
based on optical fiber sensors
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Abstract: A high — sensitivity optical fiber sensor was designed to detect the concentration of erythrocyte with aid of optical fiber ,
which was applied to the detection of blood leakage for a puncture needle tip in dialysis treatment,and a new method for detecting the
leakage of blood was advanced. In the investigation of animal blood , output curves of optical fiber sensors were measured by red ,
green and blue light sources respectively . These results were analyzed and it demonstrated that the best efficiency for detection of blood
leakage was the optical fiber sensor with blue light source . Moreover , based on blood experiments of some volunteers , output curves
of optical fiber sensor with the blue light source was also measured , which determined the threshold for blood leakage to an alarm sys—
tem. The results show that there are highly sensitive , safe and reliable for detection of blood leakage using optical fiber sensor with blue
light source . Further , this medial instrument can accurately acquire the level of blood leakage around needle tip in dialysis treatment
. Based on the new detection method described in this study , an alarm instrument is designed to detect the blood leakage of the punc—
ture needle tip in real time , which will avoid the medical accidents during dialysis treatment.
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Fig. 1 Diagram of Y - type optical fiber experimental system
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Fig.2 Principle of signal acquisition circuit diagram
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Fig.3 Principle of signal processing circuit diagram
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Fig. 4 Blood concentration sample diagram
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Table | The experimental data of rabbit blood

sample of fiber optic sensor

C(%) U,(mV) U,(mV) Uy, (mV)
0 111.80 81.33 476.50
5 108.73 59.20 264.50
10 108. 00 50.07 188.50
20 106. 00 43.47 119.00
30 103. 80 41.13 96.00
40 100. 67 39.87 91.00
50 97.13 39.20 81.50
60 89. 60 38.87 79.50
70 81.27 37.93 71.50
80 72.73 37.07 66. 00
90 70. 60 36. 80 63.50
100 67.27 36.73 59.00
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Fig.5 Output characteristic curve of optical fiber sensor
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Table 2 Experimental data of blood samples from

volunteers using blue fiber optic sensor

C(%) U,(mV)
0 470.33
5 244.00
10 212.00
20 165.67
30 145.67
40 122.67
50 92.67
60 79.00
70 74.33
80 54.33
90 51.00
100 43.67
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Fig.6 Output characteristic curve of blue fiber sensor
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Fig.7 Diagram of absorbent cotton padded cap
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Fig.8 Clinical application of blood leakage alarm system
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