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Effects of Improved Strength of Muscles in the Thigh and Pain Relief in the Knees Based on Hybrid Electrical Stimulation Technology

A 5t

Ryo Ichimura

E B

NA T v FELREEM, HREZEMICHEZ5 [ABOBE] & TEXREIC X 2RO % ik
WZAFH9 N4 7Y v F b L—=" 2 (HTP : Hybrid Training Principles) DEFJFFHICIET X, WL OIAIELM
AT 28MTh s, AL, BITHOKE (72nizw) B0z 7L, KR HY, #H
ZHBL, SHICESRMEZEMT 270 T) AL 2HEL, 158 CF568.35%) (IxF L, 13050, #3lE, 12
R OBRATIFECTRBEIR O IR & O ADFRFI R & & # FFF L 72,

Abstract

Hybrid electrical stimulation technology is designed to strengthen the target muscle efficiently by hybrid training principles,
which involve triggering muscular contraction by electrical stimulation simultaneously in volitional muscular contraction during
exercise. We have been developing the algorithm which determines the timing for electrical stimulation by detecting each phase
(stance phase, swing phase) with motion sensors which measure the angular velocity of each hip joint during walking and we have
demonstrated that the effect of the training device occurs by performing training for 30 min per session 3 times a week for 12 weeks.
At the point before and after the research’s maximal isokinetic torque and knee-extensors/knee-flexors has significantly been enhanced

and it has allowed pain relief in knees.
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Fig. 1 Hybrid training principles

DORBEIWOEEZ LY YV FFHTIVT) ALEMRS
& THATRIC D IE W RE e i 2n 2 B L 7.

T 5 &, REEBHCII2OOBELHE— MDD, 1
DG IBERE — FTHhDH. Zhid, KEEEBOMA (CRBE
PWUEH, NA RN V7 R) BTV S HIZOAESH
BEEML, KERoOBI ML —= 0 72 EHR L TE S
E—FTH5.

LI (Lo29)) BHE—FTH 5. I,
KEEPUSERG 2SR ONC B & E IS, RERPUBH & NA A B 1)
¥ 7 AOR IR B LA 2 I L, ROFRE) % %
S5 ETHITROBOFHAZIIZSE—FTH 5.

INB2ODE—FERMFETHIEITLY, RRMITH
NEBZ T2V, FROMAEIAZ 2 HICHHEHTE S
bDOELRD.



Ea—741 - NVRTTHE : N 7y FERRIBIRINIC & 2 KEREBD 111854 & B DR A RMHR 47

I 2. BRAHOHMEZ A I THRE

21 HAEEE—FN

HTPD JATHIFECTIE, Takano & (& 28] 1258 R o A A Kf
OWEIEARESY T, RN IIA%39 %o, BRI BEA Wi
FE2%9 Y%l K L 72 IR R & #Hieds L TV 5[6).

ARE— FiZ, HTPO# 2 %312, F2RITRT & B 1) KR
WIS Lz v TR oOBEEr v v v 7 LTk
FHCRBRDUBERG, N2 A DY) ¥ 7 A8 L 7B S
SROFGRAIHOT WS & X2, BRI ZAMT 5 E—
FTH5.

Dt
%M (7, #%MA)

INLZ NPT X
I ——

W RRmEER; )
]

F2H BWABLOE—Y 3 vk yHE

Fig. 2 Position of the electrode pads and motion sensor
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Fig. 3 Phase of electrical stimulation on each mode

(upper: for improving muscle strength,

lower: for allowing pain relief in the knees)
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Table 1  Definition of each phase and detectable sensor
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Fig. 4 Knee pain for each phase
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Fig. 5 Measurement system
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Fig. 6 Knee torque of extensors and flexors
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Fig. 7 Knee pain for each electrical stimulation
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