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Design and development of measuring method for medical catheter distortion
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(1. Henan Tuoren Research Institute of Medical Devices Co.,Ltd.,Changyuan 453400, China;
2. Henan Key Laboratory of Medical Polymer Materials Technology and Application, Changyuan 453400, China)

Abstract : Catheter distortion may occur during the extrusion process, but there is no test method for catheter distortion at
present. To solve this problem, a method for measuring catheter distortion was proposed and a measuring system for catheter distor-
tion was designed. The system includes a base plate, a conduit fixing module, a fixture adjusting module, a left measuring part and a
right measuring part with the same structure and symmetrical distribution. The catheter holding module is used to hold the catheter
in place to prevent movement during measurement. The clamp up and down adjustment module is used to adjust the position of the
catheter holding module so that the center of the catheter is in the center of the measuring disc. The left measurement section
includes a left measurement module for measuring the left catheter torsion angle and a left guide module for fine-tuning the left cath-
eter fixing template. The structure and function of the measurement section on the right are the same as those on the left. The distor-
tion degree of the catheter was obtained by comparing the distortion degree of both ends of the catheter. The multi-cavity tracheal
intubation was tested, and the experiment verified that the test method could quantify the distortion degree of the catheter and objec-
tively obtain the distortion degree of a batch of catheters, so as to establish qualified testing standards according to different prod-
ucts, then to improve the product quality and meet the actual use needs. The test method can test the single cavity catheter with
developing line, the multi-cavity catheter with developing line and the multi-cavity catheter without developing line, and has strong
practical value and popularization value.
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HEEFRET AT AT, T WEASERRL I, X P S B 2ROk
R se g, P EEN ML IESE LS mo HET, — U R T ORI A T 0

BISIER - S0F, P9 AR, BRI AR, PS5 Il e 0 TR H T Al

WeFs B HA: 2024-06-20

S RRHE: 0, Moik, BREe RS A5 T M BE MR ik e TR & 0] TARERLT, 2024, 52(10) : 124-129.
GUO Nan, CHEN Yongzhen, CHENG Lingling, et al. Design and development of measuring method for medical catheter distortion[J]. Engi-
neering Plastics Application,2024,52(10):124-129.



SRAH, 45 < BT 7 e RO & 125

FHTE FBURIA: 7 IR AR K, A 1 2 B2 T 85 231
B I AR AT 22 B0 57 e i PR BE AT R
o A IE R REA AW & i , BT 45 RN TR
BB IR G4 A0 A2 2N, Anfean
BE, ZIE S ZRE S UUEEE LA G B XA
PR 8 E AR A S AR AN R B
BOGH R & S Rl R A AR5, &2
B A M ol s 1) S5 2 BRI AL o, ¥ P A 24 ]
WL B RO T B B2 R, R T AE A
] /NRIAE BRORAR R AR R R DRI, R R
A R A SR E N

FUR, R 280 = AR B Hh R 9 750k
BEAT A ABAEST IR A R A T, T T
wr MR A N 3R B, 2 B T R — L
T SR AL o ) PR AT, 520 7 i 4 B, R B
AR RN R ok e A . i, 2
M EA ZAROE RIS, T T i R AR
BRI RS e R R R
AL, 2 T B PR, S B I e 25 W)
RS C N =t iR Tk ok 1 <l )Z R U N o N E AL ]
IR . Sl g 4R S48, Rk AR IR
FH A, DU 8 522k 00 67 B A A A%, A i AR I H i 7
R B AR SRR LAY IRIME . I, X TR
A A P SR PR R R Al TR R R R
TR E O 1 PR, S R LA B )7 1)
FHT o T AL I A A I AL i 3
J7id A B A R AL, JC BAR PR BR
AHIT = i B R . T R DR A (R, 5
— A AT A B G E B

FUR, A7 RGO 57825 i 32 it T 3k SR
A A B SRR R AR A B AR
(M7 W O A A O . O 1R RO IR
A EL 5 (8 S 00 MR I A Lk 2 it ke T —
Fobt S A 1 a2 G K T 0 A R A R B
RCEWTT 8, B, oLl i HAR A B Al
AT I R A L R AT A, T gD 2
AR, B e 00 P PR P, DT B2 g 7 i i

B SRR

Fig. 1 Catheter contortion diagram
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1—Bottom plate; 2—Left side measurement module;

3—Left side guide module; 4—Catheter holding module;
5—Right side guide module; 6—Right side measurement module;

7—Fixture up and down adjustment module
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Fig. 2 Overall structure of the test system
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Fig. 4 Left guide module structure diagram
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Fig. 5 Structure diagram of catheter fixing module
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Fig. 6 Fixture up and down adjustment module structure diagram



SRAH, 45 < BT 7 e RO & 127

IR B B H Y, A A T I R R A
O o VAT 38 B R R 2% B2 TR BR 2241, 1k
B TR B T RS 2, ELERAETRT B REAS P M iR AT
DL, I A5 R, R T A - o F v i T g
2 W7E
2.1 Aoy ik AR RAR

EF A SR T AR R FERE R
A, B AT I IC I S A L A ik e
L H8 A5 Ak, AR T A 7= R v i B i W D
KB aE AR AE B T o PRI R S A5 L RE 1 I
B TS R T S A B vk TR
THREIVE T S B R e . 48
FEAGFEEANEL 7 FR

Select the appropriate
measuring block and
fix the catheter

I

Adjust position

|

Drawing reference line

I

Reading

End

7 S A R
Fig. 7 Basic flow chart of distortion test

2.2 ARk

SN RSB T .

CORSTEZE A ) 1) A 01 K A1) 0 e e
PRI B MRl A A AR A AR RS

Q)E—E KB RIS 48, A T4 T I
AN e R P, AR 2 e A e D e e L R A N
He ZEM B A R B A8 i

Q)R F4E , i FHe Al sh 22 AL | 78 42 )
S A HAA T ) S A A E T PR D 48
B H L2 A AR A 0 5 ZE S e A A A
DFEET e P e — SR R L

(AP AT 2 R AL R S &
A7 THTAH 22 i, A FH MR A 3 ok MR AL B 22 A PR

N 28 2, 70 A5 7 2y 00 S B0 e, DT 5l 1 £
SEAE AT SR T I FE TR

(5)HEMEL 2t 52 52 AT 2 A A e 2k 2
HORTENE Y i S Vel SR HES R Y0 Il SR 1 [E5
%

(6) R B Sl B, el P00 A8 T I A
FAREHHREL Pty bl PR R 22 A NS 51 e e DLy
(L, H8 5T 2 BRUE 48 BT e b A7 e e , [ 14
s Sl ERRTAZ2 J) Sl VA=

(7)BEER, o3 5 B B4 e A A v 5 4
AR IR R 2o A P SR AR, A 2
o R AR AR,

v=IB-al )

S 2 o Sy A8 2 g K A B AR R 5 B O AR A g
SAABIIAIE 5y J I
3 GBRE5SH

TR B2 3D vk R 1 A S o i
ROR, X B RTZ m]BE RS A AT R g
HACR . ZEETRERMBURA LI, 25
EARETEST I R A R At B SR, il
FHZ 7 vk b Xk W A P B i S AR, T2
PR R 22 s A L R I R IR 1

F1 IZRAERNSRSEMAMEMNKER
Tab.1 Test result of distortion of multi-cavity catheter before

process adjustment

Twist angle Twist angle

Serial number (eft)/() (right)/(%) Tortuosity/(°)
1 13 106 93
2 8 90 82
3 10 90 80
4 5 76 71
5 6 68 62
6 3 80 77
7 6 60 54
8 9 90 81
9 5 84 79
10 8 96 88
11 6 100 94
12 3 93 90
13 14 106 92
14 8 57 49
15 4 79 75
16 5 69 64
17 16 78 62
18 8 90 82
19 11 83 72
20 18 43 25
Average value / / 73.6
Standard deviation / / 17.18
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Tab.2 Test result of distortion of multi-cavity catheter after

process adjustment

Twist angle Twist angle

Serial number (efty/() (right)/(%) Tortuosity/(°)
1 0 2 2
2 3 3 0
3 0 5 5
4 2 3 1
5 1 5 4
6 2 3 1
7 3 4 1
8 3 3 0
9 4 6 2
10 5 6 1
11 0 3 3
12 3 3 0
13 2 4 2
14 1 5 4
15 3 4 1
16 4 4 0
17 5 6 1
18 3 4 1
19 6 6 0
20 1 5 4
Average value / / 1.65
Standard deviation / / 1.57
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