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Abstract

Endoscopic surgery is the performance of surgery through a small incision with a flexible endoscope.
The advantage of this technique over open surgery is that there is significantly less operative trauma, resulting in
less pain and recovery time. Side effects of the surgery, such as the risk of infection, are also reduced. However,
surgeons require considerable practice and time to develop competency. Traditionally, the procedure has been
taught at the expense of patient comfort and safety, in other words, gastroenterology fellows have performed the
surgery under the supervision of physicians. Study shows that patients who undergo the endoscopies performed
by fellows, particularly early in the training period, have been more likely to suffer more discomfort and prolonged
procedures. Therefore, we propose a low-cost natural rubber endoscopic training simulator for upper endoscopy.
The natural rubber upper gastrointestinal tract will be integrated with the force detection sensor system. The
sensor can detect an inappropriate maneuver that might cause a gastrointestinal perforation. The proposed

simulator could be used in the training process for any gastrointestinal training hospital in Thailand.

Keywords: upper endoscopy simulator, endoscopic training, medical simulator
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Visual Equipment Feature Cost
Gl Mentor 3D Simulation Mock Endoscope Perforation Alert, 5,000,000 - 10,000,000
Training Curriculum
KOKEN Simulator Actual Image Actual Endoscope 300,000 - 600,000
Proposed Simulator Actual Image Actual Endoscope Perforation Alert 50,000
Endoscope Training Box

— T

Mechanical Training Model
- Phantom Design

- Material Testing

- Sensor System

Endoscope Control Tower
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33% QW3 (DPG) 8
12.5% Lasastan (SSF) 32
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1720 Active Area: 1.57[38.1]x 1.57[38.1]
= 43.7] =

Nominal thickness: 0.018” [0.46 mm]

Material Build:
Semiconductive Layer
0.005” [0.13] Ultem

. Spacer Adhesive

0.006 [0.15] Acrylic

1,720 Conductive Layer

K3 0.005” [0.13] Ultem

Rear Adhesive

0.0027 [0.05] Acrylic

Connectors

a. No connector

) - b. Solder Tabs (not shown)

?aiaaf]a? c. AMP Female connector

| — 0,300 [7.5]
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SPEA
5 a2
o 51
B C -

Eﬂﬁ 7 19T IV ULBITEU LD UL TS IAUTINAN NIV ITUUNILA BRI TINR04

14



v
a o

gﬂﬁ 8 i:u‘uLsﬁul,sna‘fw%auﬁdmwmmNaﬁgﬂmmaﬂﬂluﬁuﬁ’maas:uumdLﬁummidmuu

WAN13Y
2 ~ a ' o & A A o \ \
HANINARBUUTIAUTHULAB TR ININTWERYALENIT 4 qmiﬂmﬂﬂ&l’m@ﬁaulﬂu(ﬂdLLﬁ@NI@]UﬂS’]WSZ%’J’Nﬂ’]
v . H ' A \ ] ,
AMULAL (Stress) UATAMNIATEA (Strain) luglfl 9 uazlua13197 3 Gsuaasdaiuad Young's Modulus uaz
Ultimate Tensile Stress 784n3stWIznyuaze9Nthamaass anmaisuifisudnaisuss Young's Modulus 9z
wuiﬁmaqmﬁ 2 uaz 3 ﬁmwlnﬁlﬁmﬁum:wazmdﬁq@ Lwigmﬁ 3 @1 Ultimate Tensile Stress lnaiAsany
A 2 A A o A A a & o 'Y ¥ A =
NIEWZRYINNFR Tanfizingnigasi 3 e mmmmuuamm:mu’lmﬂummagm 668/60 TIRINITOLAL
l}' U 1 :/ v Ta 4 U L= ‘al ‘§/ o Qs 1
Moazdoalumluuldad uazlsieegas 60070 asluliduuiduWineliaudaianaiivandu smiunsgy

! < A xS A = a & val
lua’m“llﬂd‘lﬁaa@]a’mﬂiuutaaﬂi“ﬁu’lmGQGﬁ 668/60 Luadﬁ]’mﬁ’m’]inLﬂUSﬂﬂazLaﬂﬂiuﬂ’]S‘llugﬂvL@]ﬂ

uz A a v v X Yo 4 & 1 oA v
‘maaﬁnnLaangmmmmmzauvlﬂmﬂmsﬂ@aamm ﬁNvL(ﬂ‘Yﬂﬂ'ﬁ‘lluEﬂﬂd 3 #1% ANUAIR waztznaun

@Tﬁﬂﬁ’uLﬂm:uumdLﬁummimuuuﬁmmmnmawwmﬁm%aauysrﬁ@ﬁuaﬂﬂugﬂﬁ 10 AauNaziNNIIAAAITZLY

@
[

Wuled uaza9a3dne g wiannidaiuuiiasaielddwivindadeindoiniaduamis gdi 11 uaad

' I3

ﬁumaadﬁm?uﬁnﬁﬂdmnﬁadmaLﬁummimr]mawwwﬁl,a%ﬁlaugmi wiandgnsuinluneaseu wazldinvagas

9

naadla

15



08

ﬁFli‘H1'I»u"|1 qmsn Taun 2
ﬁiliﬂ1'lbuﬂ3 qusﬂ'l;un-i

——gmsn 21»1.1'11 ———gmsh 21»\.m2
-a-. ﬂBli‘!’; 31»1.m1 ﬁ-ﬂi‘i‘; 31”!.[112
o
= » i
g gmsf 35uR 3 dnsf 35uR 4
@
=
w o gl
[-1] 4msA daun 1 gmsh Saun 2
(]
c
-] b 5 .
- Amsn daun 3 men dqun 4

] S
e IEEHIEWHTUN & AFTMOTMYTUN &
-830 251
S
e IEEH EWYTUN €
01

Tensile Strain (%)

o

3UN 9 NTINUFAINIFANAMALAL (stress) LAZANLATLA (strain) VBINTEUNIEWY LAZEWNINNINARD

AT 3 AadLYay Young’s Modulus uag Ultimate Tensile Stress waamxtww%yua:mdﬁﬁ’i&!’m@am

Avg. Modulus of Avg. Ultimate Tensile Stress
Elasticity (E); Pa (UTS);

0.139728

1000 0.116877
1075 0.20250
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