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Measuring middle phalanx neural signals generated by mechanoreceptors
(OTakuya Hasegawa (The University of Tokyo)
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We propose a new non-invasive method for the measurement of neural signal of tactile afferents. The method utilizes the

physiological feature of the proper palmar digital nerves. Proper palmar digital nerves reside in the middle phalanx, in which no muscles

exist. Hence, myoelectric signals do not disturb the measurement of weak signals of tactile afferents. In addition, using arrayed

electrodes, it is possible to apply delay sum techniques to the detected neural signals because the conductance speed of the fibers is a

known value. The details of the method are discussed explaining the advantage of the physiological feature of the proper palmar digital

nerves. The results of preliminary experiment for the evaluation of noise level are also shown.
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Figure. 1  Proper palmar digital nerves (right hand) [1]
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Figure 2. A cross section drawing of the second finger at the phalanx

proximalis
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Figure 3. Action potentials in myelinated nerves regenerated at the nodes of
Ranvier. Arrows represents current flow following the firing at the node of

Ranvier.[4]

2.2, R ARICERR T SR

R RERICHERE L QO D OIS RE ABREMECH 0, EHE
PRI 8um, FRHE/ LA DIEEMAEHE T S0m/s ThH H[3]. =
HWE LY, EEEMOFHERERTH 5% 2ms PITETT S
PREE 2RI 2 &8 10ecm & 72 5.

HREARRIL, E ORI Z MR A OB I B 7ok T
HY, HERMEEAEE L TWD DX, Tkl & T
NOHWHOMBROALTHD. HHBHTOT v v =ifKln T
KBEZ DL, BMEIHHTHA A TFr XNV EBLTA A
COBEMBEIY, BRAWND. BROEMSAMOKT &
A FE LK% Fig. 3 12 7[4]. Jk L= AT CIXER
DOWMABEZ Y, BT 2507 > vkl i aiE o

5. BBV THETFOBEBRPMND D, T2 E ikl T
DEFEN LB TH S .

Figure 4. An equivalent circuit for the current flow around the ranvier node.
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Figure 5. An overview of the system

Figure 6. Copper electrodes for the measurement of nerve signals.
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Figure 7. Observed noise waveform.
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Figure 8. Frequency components of the observed noise waveform in Fig. 7.
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