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Design of intelligent portable infusion pump based on Internet of Things
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(1 School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
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Abstract: In order to realize centralized management of infusion therapy in hospital and mobile support of infusion therapy at

home, this study uses Internet of Things technology and ultrasonic detection technology to develop and design an intelligent portable

infusion pump through multi—point pressure sensor, WiFi, Bluetooth module and semi-extrusive peristaltic pump structure, which

can accurately control infusion state according to set parameters. It can realize the real-time detection of blockage, bubble and other

faults, and has the function of intelligent voice alarm. The infusion pump has features such as high precision, high sensitivity, low

power consumption and high portability. The design is suitable for different infusion conditions of patients inside and outside the

hospital, improve the safety and comfort of patients, in line with the trend of building intelligent medical system based on the

Internet of Things.
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Table 1 Infusion speed selection for patients with different
treatments

e HHEE/ (gt + min~")
BN 40~ 60
N JLE 20~40
(O LB R FE 20~40
W ThRe e B 300~ 500
19 B e ke R 40~ 60

1 REWEAMIE
AR AYRTRCR RGO ER IR M5 =t

B 1 it A -
(FHL App) B )
B2 BB R 2
(FHL App) (L)
B3 A B R 3
(FHL App) (AR
Boahiga RIS R 4
(FHL App) (L)

BHORS ST R RORYT R R B S . R
G o3 R | 4% 2 FORE 2 6 o 4R 4
W1 B, R Hh RO AR Ok B h A
TR 2 2L A, T S5 B i 2 5 B o 45 22 1) 1 e I
AR, 50 B VBOCIR A8 M I T4 ), 0 2 A B 3 JE
SN AT 2% = A0 ELI A = I 55,
THIRW R BRGS0 2 = IR 55 a2 Tk
FIAEER TR B BT RRUOR S B I 5 s
FOIRZESHIATR o BE0 5 2T B faniiin T iy B IR
PN R PC SR, Gl i Wik 8 £ 1 77 5K,
Xt BB RO GE— A T R A R X Sk
FUONGRR R B X R GUE T APP B A S
FRCIRAS I SE i A7 SR AR TS (8, J 3 oAU 2%
PP Be A Al 24 N B R B %, AT LA
OTEFIEZRRT . WARGHET UM, Mt =
TR AMRBIEE A A Gz HSCBL T fkad R i
PRMEAE DR IR 55 T AT, S 1 FiBain B REZKF
A RIS, S Gy i PR 1 R 2 4

=lR5s

T A%

AP (R e PC 3t

1 FeeEEXHRRWEMEY
Fig. 1 IOT architecture of the intelligent portable infusion pump
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Fig. 2 Block diagram of hardware structure for infusion pump
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Fig. 3 Schematic diagram of power management circuit
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Fig. 5 Photoelectric detection device
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Fig. 6 Semi-extruded creep structure
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Fig. 7 Schematic diagram of eccentric wheel
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Fig. 8 Infusion pump clogging and bubble detection device
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Fig. 9 Fine deformation of the infusion tube when it is blocked
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Fig. 10 Schematic diagram of ultrasonic bubble detection
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Fig. 11 Electrical connection diagram of ESP8266
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Fig. 14 Overall structure of infusion pump
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