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Development of painless blood sampling needle with a freezing chuck system
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Abstract: Generally, a thin needle is break easily. Mosquito may reduce puncture force by sliding a pair of saw needle
alternately. In this study, mosquito's needle is focused to achieve painless blood sampling. To mimic the mosquito's
needle, multiple parts of styrene resin cylinder divided in a longer direction would be ground and shaped. The multiple
needle parts would be frozen for accurate fabrication. In this report, a freezing chuck system with stirling refrigerator

is described.
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Fig. 1 Example of separated needles (maxilla needle)

Z D& D I BE DB 22 THERK S L D 4y B & AR
T OB, TNENOESEZ ML LI %I TS HIETIE
TREAEMEC 2D RICHENZRERREY. ZZTTFD
HAF 2 FIHRR DT RBITHEL b 72 IR BB T S it~ & fi 5
VERDH L. T LOBEESEL U THEEOHEM & i
EIITHAE SETHEET 20T ¥ v 7 ORIEERIT- 7.

4. REFY VI IRT L
4.1 REF v VIV RTLOER
SEEIMTRABET ¥ v 7 AT AOWHEAMK % Fig. 2 12
TRYARY AT AL, HM & R EE T 5 MR T v o 7
F v v 7 OBINHND AZ — 1 v Tk, BEIEEO
FEEATOEEa Y bu—F, BEEOKRAEITY 7 7 v,
W~ E D BREHRET D RTARDOHERENTND.
WIRTF ¥~ 7 OHFENREEIL0C~-120CICRERETH 5.

temperature | | thermo
monitor controller

thermistor

freezer chuck

stirling cooler

(T

fan

needle base
materials

Fig. 2 Schematic of a freezing chuck system
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Fig. 3 Schematic of a freezing chuck
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Fig. 5 Broken frozen solvent
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Fig. 6 Exposed frozen solvent
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