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Study of Vein Exploration using Near-Infrared for Automatic Blood Sampling
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Abstract: In the clinical settings, blood sampling from a vein is frequently performed for blood test, but malpractices
such as internal bleeding are reported. Therefore, an assistive technology for safety blood sampling is desired. Successive
blood sampling depends on accuracy of needle localization to a vein. In this study, to achieve safety blood sampling, a vein
exploration method using near infrared (NIR) light was developed and evaluated. Radiating a NIR light to forearm of
volunteers and taking images applying the optical characteristics of hemoglobin, deep subcutaneous veins in antecubital
fossa could be explored. Additionally, we evaluated optical characteristics of materials of biological-optic model for
confirming accuracy of exploration. Similar characteristics of light transmission to living body ware obtained from mixture
of two kind of silicone. In conclusion, material of biological-optic model for confirming accuracy of vein exploration using
NIR mimicked optical characteristics of living body was selected.
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Fig. 2 Image of an optical model of median cubital vein

and tissue.

4. REBAHZE
41 REBREE

FEEIEE O E Fig3 (R T. NIR OWEJFUTITHEERN
830nm O LED % {# fi L, /ML HakEHE 70 2 RBR A R0 1k
IZNIR % FE &+ U CRREEGHIC X 2353885 o0 R EE o Il J OV
o NIR HELB O 21T 72, 2O L & H 50 LR



OREZBEE Lz, BONTIRE & BELBIT L TRk
DR AT OB O 2 ORF 21T 572, & E LT
t b OFFERAL(Q0~21 B D 7 kB ), TFAMELE L
THEH Y a—2r (KE-1606, fF#ifb) cA®BY ) a—
V(KE-14, 5HL5)% 20~31%RALIZbOEHAL,
AREOE ST 7 mE Lz, £ 728EBORE IR
CCD 1 A Z (25 THFE)&=HEH L.
specimen or tissue

I pinhole

NIR CCD

camera
N
G
I
NIR NIR LED

Fig.3 An experimental setup for evaluating optical

characteristics of material of a biological model
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Fig.4 Image analysis procedure.
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Fig.5 Relationship between the white silicone concentration
and the relative illuminance.
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Fig.6 Relationship between the white silicone concentration
and the half width.
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