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Development of a new method for monitoring blood lactate using a wearable device
equipped with a microfluidic circuit

Watanabe, Takatomo
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We have already reported that there is a correlation between lactate in
sweat and blood lactate. However, the problem was that it was difficult to measure lactate in trace
amounts of sweat. Therefore, we initially attempted to apply a micro sweat collection patch using a
micro flow circuit, but as a result, it was difficult to measure trace amounts of sweat. We proposed

a solution using a sponge, which is a porous cellulose material with high water absorbency, and
suggested the possibility of monitoring lactic acid in sweat more sensitively even in trace amounts
of perspiration. The results of this study suggest that anaerobic metabolic threshold may be
estimated by monitoring trace amounts of sweat lactate when cardiopulmonary exercise test cannot be
performed. We plan to conduct a prospective clinical study for application in the field of cardiac
rehabilitation, and to establish clinical evidence.



AT

)

1

(

QoL

Anaerobic threshold : AT

AT

AT

(CPX)

(LT )

2)

2uL

AT

25

LBAEDIFITIF 42
O Real-time Feedback
O Non-invasive
O Disposable (Low cost)

|c))) .

Permeable
Electrode Matertal
C I T
(K
SKIN
S s cis| @
R s
€ rs |8
EM | 2
g 10 + ' 2 a
2|1 - =
s e i |8
o | 4 Lactate S
ol 2T Threshold— ** | 2,
O 0+ i 1 ! +0 by ==
c—g 0 100 200 300 400 3
Exercise Intensity(W)
1( ) ( )
() ()
lactate threshold
AT
900
HHBRE = 0.87
850 (95%{S#E X RS 0.490-0.972, p= 0.002)
L ]
800
o
(0]
2]
\-E/ 750 " =
iz
HE 700 5
1 =
™ 650
— .
o
600 . e
550 - ®
500
500 550 600 650 700 750 800 850
ATEERE (msec)
2 CPX AT

LT




)

)

COVID-19

CPX

(Sci Rep. 2021, 2;11:4929)

(ESC preventive cardiology
2020)

CPX

2023.11.16

Healthy volunteers

wlll;u'u gty }\Lull*'qul“' g

5 iTnhlu.lanrhl“-

; _

200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2200 2,400 2,600

3
AT
CPX
29
2023.7.15 70
88 2024.3.10




1 1 0 1

Seki Yuta Nakashima Daisuke Shiraishi Yasuyuki Ryuzaki Toshinobu Ikura Hidehiko Miura 11
Kotaro Suzuki Masato Watanabe Takatomo Nagura Takeo Matsumato Morio Nakamura Masaya Sato
Kazuki Fukuda Keiichi Katsumata Yoshinori

A novel device for detecting anaerobic threshold using sweat lactate during exercise 2021
Scientific Reports 4929
DOl

10.1038/s41598-021-84381-9

5 1 1

Junya Yamagishi

Validation of percutaneous lactate measurement in sweat using novel wearable device in assessment of anaerobic threshold in
cardiopulmonary exercise test

ESC Preventive Cardiology 2020

2020

Takatomo Watanabe

Using Wearable Sweat Lactate Sensor to Set Exercise Loads in 2 Patients without Anaerobic Threshold Information

88

2024

29

2023




70

2023

162

147

2023

(Sekine Yurina)

(00636912)

(82110)

(Nankawa Takuya)

(30370448)

(82110)







