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Design and application of migration performance test device for

esophageal stents
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College of Textiles, Donghua University, Shanghai 201620, China

Abstract: Esophageal stents after being placed often fail due to migration caused by swallowing.
However, at present, there is no in witro evaluation method for esophageal stents migration
performance, which makes it difficult for medical device R&D engineers and surgeons to predict the
clinical performance of esophageal stents. To solve this problem, a migration performance test device
for esophageal stents was independently developed. The device consisted of the simulated esophageal
environment system, simulated swallowing peristaltic system, and software and control system. It
could simulate swallowing peristaltic stimulation on the basis of simulated natural esophageal
environment to evaluate the anti-migration performance of esophageal stents. By testing two self-
made esophageal stent samples, the functionality and repeatability of the testing device were
verified. In combination with the radial support force and friction force test results of the esophageal

stents, it was further confirmed that the test results of this device were reliable and the operation was
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simple and efficient. The test device can provide important theoretical and data support for the

research and clinical screening of esophageal stents.

Keywords: migration performance test device; esophageal stent; bionic esophagus; simulated

esophageal environment; swallowing peristaltic; migration displacement; radial support force;

friction force

o4l T8, 4 R AR B B AR R 60 T
N FERRIE 24 70% 1 B A A ISR ©
Ab TSR BE 2 ik 2 fR R B AOIR DL 22 | JE vk
SEUIBRFAR ALY, sl R LWk TR SR E A
AR UGSt A W R EFF Al B R o AR
W BEIRIT T B, IR ST B A 0F . AR, 5%
~40% 1) 5 16 B SCHVE R, 2 DA T 5 Bl £
JHT B4 S8 R iR, 1 RO &AED . it
RGO P ARBUH SO0 X4 Ak T
S, L, B AR SR T I A TR RE I
IRA AR A B A E R E 2

FURT, £ SRR S REIN U 5T 2R AR
6] SCHEVERE A 7 PERE ' X etk R Ik B R A
—EFEE b SO A SOR B A R RE  (H Gk T o
PN HE NS R SEPr i i oL, AT E S B S
S ARERAE SRS RSl My B A b i I A
FBE 58 ) S TOUA 45 SO AR IR N BT B R
SR, 1273 —J T PR T AU B8 YA W T 317, 31
SEWE AR ORGSR AL S R
(T A 5 21 5 SRS SO R o7 B Ak Y 22 S AR I
Lo ghre) 25 b 25 )k LA AR 5 55 — 5 T i T AR
EEE RS SRR EE 2SS W (R
A PR G, HTT 2 PR RE 5 KRR B A 22 3L
T 5 A gl £ A TR P e G T g 2 v R Rl
FHIHAMRRSY B Ry 2 SRR I
PRIE S KRS TR R AN AL o AT B A B8 S
BRSNS R T W e BT
SRUAILER I P, M A S AR i AR R
(R A A T 5K -5 M P9 R A AT TG 3 22 S R
(AT AR fi X A8 S ARG o s 3, i A il 8
W B ) A e 5 LR SO R o N B S
ARSI — 3, TS5 Ay A Pt 78 52 AR 3 70 e 4 |
PR BRAIRAS ) | DAL R i P a6 2 14 77 = xfE L
H AT B 1 O N SR AR 1 oL, B4 BT
FER BN PR B A S A RS eI T3 VR D
— 2 —

ke (SR S A B AR (25~
40 mm) 5B AL (15~25 mm) fF1EZE S, X4
BB R A BERE A N ) B AT kA, Bh
Y ERIES LA A A R 845 1) 22 S gk
XA RERE A R IR BT R B 2 i HL IR e B
G H FR 2, JEAT Sk 0 e T AR ™ A2
B, PRI, AR T & — R 2 (B HE T 5L B SR
TR PERE AN B ik

ARBFFE BT T — P 45 S 200 B 1 Al I3k 25
o L R SR IR AR IR R A WA T 5 o
W RIS AR P R, B AR N B S
AP T RS S A BT R AL B S R S 1, B B
SCERRIF & AN R 3

| ®iEE

B AR B B SO ek A RE R A —
JE DT SO RER E T T, ARE, 248
FIWUZFPATILZE 2 FUE M s 4 &7 5k T 85 R &
IR B SR LR S, R A
AN S AR B MR R, T ST B R
Ab A BRI PARL UL £ R P W O sl 8

RIREE TR 36.5~37.2 °C, W&/ DHF:
W, BEURE T, B R, g R,
AN, A VR A ) WO & a , AE il ) JE B B AR 4k
O EL B AN s A2 - (1) BRBE IR 53, RV
i (2) BRI RH (3) B R m R A
fha) JC A AR

WF5E 2RI, 7 R A 2 7 AR R T R B Bl i
LU v A S — > JC R A A B 1E 5% i v B RE
AR, LR TR xR HIE A
RIDLEE 1, B8 B WG sh & m A2 & (h) ol
H(1)FER:

h(x,t) =a(x) +bsin{2):-r(x—ct)} (1)



Raow FWAIHAR ‘ e
2025 FE S5 H Technical Textiles ke EfrSLERSGAM 1
h W BB s ¢ UG Bl ik A AT i ST 50 R i S AT

A1 Ry AR
Fig. 1  Morphological model of esophageal peristaltic wave
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Fig.2 Schematic diagram of migration performance test device for esophageal stents
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Fig.4 Simulation of complete swallowing peristalsis process
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Tab.1 Specific parameters of two types of esophageal stents
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force of esophageal stents
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