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Development of a portable miniature negative pressure therapy apparatus

ZHU Yanyi', ZHAO Peng’, CHEN Chaomin'

1. School of Biomedical Engineering, Southern Medical University, Guangzhou 510515, China; 2. Guangzhou Rainhome Pharm&Tech

Co., Ltd, Guangzhou 510515, China

Abstract: At present, the negative pressure therapy apparatus in clinical application has some problems such as large volume,
unstable negative pressure, high power consumption, large noise, complicated operation and single working mode, etc. The
proposed portable miniature negative pressure therapy apparatus is an improvement on the basis of the conventional negative
pressure therapy apparatus. The use of multifunctional single-chip microcomputer, sensors and vacuum pump makes the
apparatus lighter in weight and smaller in size. After physical test, a simple and intelligent portable miniature negative
pressure therapy apparatus is developed.

Keywords: portable negative pressure therapy apparatus; negative pressure control system; single-chip microcomputer;

sensor; contour structure
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Figure 1 Structure composition of portable miniature

negative pressure therapy apparatus
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Figure 2 Circuit composition of portable miniature negative pressure therapy apparatus
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Figure 3 Three views of the CAD design of portable miniature negative pressure therapy apparatus

1L3EHEX BB ERAERTAEESREET

M I AUBCRE R N R BRI A 2z gl I
Xof 1 7 25 FROR s N ) 28 SHEA T R 4 LA L2 (71
Fe) AR VAR AN R T P A R g 22 A TR ) 22
AIVERTT R AR (0O AR IS, PRV HEH o 7
7 HARCER T IS, XLl 2R A B 5
HLH B HURGE A A S R il R B 0 L e i
i 25 LU B , ek k51 28 5 7 B PWME T
B, 2 WKEh ] U9, M2 RS (780 e &
A, T LA T B IR I 7 ] 28 2R ik A e i, F
42 ) B 87 A SRR RN, 2R G IR AT T ] 4 o
R o HH LA SR ARG LA K PR3P BB AN 5 i/ (e FE
TE7R FLER AN 6 BTz, HA FR R FRL % 0 L ORGP LG 92
IR R P IR S R S TR BRI R AN —— i

Faitil T A
EPENESE
iS4

E4 EEARBERAEBTNAEEFRG IEE

Figure 4 Diagram of negative pressure control system of portable

miniature negative pressure therapy apparatus
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Figure 5 Diagram of detection and protection circuit of

vacuum pump
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Figure 6 Diagram of charging indicator
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Figure 7 Diagram of negative pressure control system
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Figure 8 Layout of the main interface
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Figure 9 Working mode setup interface
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Table 1 Functional tests and results of portable miniature negative pressure therapy apparatus

Fp e ke A7 R G BT 7 0 He
| 1 B T T 2 B L L., O TR e i AR LR
) B 7 AT LI 7% 24 A 0 FJ93 i ] AT
, ST YRR | SR DA TP AT D AT A
3 2 %
oG
4 GUEA R ST 7 24 0 B, 5 B B, T e SV A AR T T
5 TR T M AR TR IR SR A T AR U TS R
6 s T AR ] R RGBT e ,— i B LA 1
7 4 T AR ] AR 0 T T 500 A 7 25 1 Tt R
T R L T A B R A S B S, TN
FEAM AT TR B R S o W A S
8 ROE i 25
R 6 B 2 45 1 S, — B R L (0 1, ELtE A 2 BTN AT
o
T R AL, 50 A2 A O T B A T L, S
9 AEHRE e L A (
BT HE BB 7 0 R AR 1l 3 ] LT B HLASE UK
VB 1L 2 A 24 B A 0 T, TR
10 TARBEE BRI IR L R B S e R I R T AR
P
; - S B 54 2 B ] 5, 8 5 e 28 52 AR 0 ] B ] N
L 28 ST B TR, 3 7 BT A
" o RGOS SR 0 P TR B 0, LR G e T ;
FEEE o B THE, HEL
o RGO B 5 (IR /M T A 0, MR () e 1 B
13 B A -~ T
M AR S A I T A
S L A AR SRR A G R ST B R
14 BORET  ORRR K BB R A A E TR | 5 AR 1000495 *

¥ DB

I R N FH Az B B AR . AR SCRFRI R i B
A EE R IR 7 A A RE R D RE SR, BT T A AE g 2R TAERI R S et
i, FH STM32F103VET6 ¥ i ML A 2 O il 15 2R G ¥4 1ki FiE

KL i 2tk . i PERE MR, DA s TR E

LA 10 42 o A B R S P 2K 48R 1 T
5EEll:l

e ARV BT ER



- 880 - o B A P A R R 394
x2 EHEANBEERAERTSEENRNE
Table 2 Results of the experiment test on portable miniature negative pressure therapy apparatus
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