M3azgAnIMIseaumA ININedesada 15911 2559 (RSU National Research Conference 2016) Tui 29 WHIwU 2559

m3ssanuuutazaNunsaamuaaumas inhasesnveunsowhda i lulvua

o A A
MInalualee

A Design and Construction of the QOutput Power Verification Device for Electrosurgical

Equipment in Tissue Cutting Mode

5UNT g 1A

Thanakorn Yootho

0113015z Imangas madmiand ausInemdns @ranTsusamsunnd) ans menmans
Wi Inenaysaan suandnnn e unedied Jeninnusail 12000
Lecturer in Master of Physics Department, Science Faculty (Biomedical Engineering),
Rangsit University, Phahonyothin Rd. Lakhok, Phathumthanee, Thailand 12000

*Corresponding author, E mail:thanakorn2f@hotmail.com

UnAage
o 4 av cgd = 9 A o w 1 A
Jagusrasdvesnuiteiidumsanueenuuuazaunisamiuaeuiiaslviiaseenueunioq

A

I 1
ida i IuTnuanisdadiomelddimsuninasugnninnuiesasswweamas lihdsesnsaa 10 -150 Sad
dreTnangilae 100Te ¥y 200Te W uaz300Teruveunsovr1da T uaas u'lWia( Elektrotom 200,
. q v A 2 v A , ¢ ¢
Bovie2250 11ag Valley Lab Force 2)31 1911 Tsane1nia n3eaniuaeutilsznoudie2diuneaiuearsnuis
Ysznaudlelulasaou Insaaes Arduino Mega 2560 90LaAINA(LCD 4x20) uazqﬂnm’f&ﬁﬂmaﬁﬂ& 1Haz2)
dugeausimhidizinananazaruquamsiau WoudeTisunsunsnd aussanmmaiauue
r £ ]
nFoINIuaeuilgnnadol lnglHin30q Electrical Safety Analyzer , Model ESA620 Wu1TUsz@nTnineg

“l,mmmmgmeum ECRI(Emergency Care Research Institute)n lamua 1380 Tuhu +10%

! F ’
maAggin oarsia i Maa lih Tnuamsdnadiode TuTnsaeu Insaae$ Arduino Mega 2560

Abstract

The purpose of this research was to study the design and construct the output power verification device for
electrosurgical equipment in tissue cutting mode. This device was used to measure the output power in the range of
10 — 150 watt with patient load of 100,200 and 300 [ for each electrosurgical equipment model (Elektrotom 200,

Bovie2250 and Valley Lab Force 2) in general hospitals. This device composed of 2 parts: 1) the hardware part
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consists of microcontroller Arduino Mega 2560, Display (LCD 4x20) and electronic devices and 2) the software part

was used for processing and controlling with C-language program. The output power verification device

performance was tested by electrical safety analyzer (model ESA620) and found that the efficiency was in the

standard ranges of the Emergency Care Research Institute (ECRI) of not more than £10%.
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10 10 9
20 19 19
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50 50 50
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80 82 81
90 90 92
100 101 99
150 149 148
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20
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39
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100
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11 10 0

18 19 0

29 29 -6.45
42 40 -4.76
49 50 0

60 60 -1.63
69 70 1.44
82 80 -2.43
92 91 1.11
98 99 -1.98
147 147 -1.34
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Electrosurgical Electrical The output power verification device for electrosurgical
Device (Bovie2250) Safety equipment
(Watt) Analyzer Testl Test2 Test3 Mean %EBrror

Load 200 Ohm (Watt) (Watt) (Watt)  (Watt) * (Watt) (Watt)
10 10 9 11 10 10 0
20 19 21 20 19 20 52
30 31 29 29 31 29 -6.45
40 40 40 42 42 41 2.5
50 50 49 49 51 49 -2.0
60 59 61 60 59 60 1.69
70 72 69 70 70 69 -4.16
80 80 80 78 78 78 -2.5
90 91 90 90 92 90 -1.09
100 100 101 100 100 100 0
150 151 152 150 152 151 0
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Electrosurgical Electrical The output power verification device for electrosurgical
Device (Valley Safety equipment
Lab Force 2 ) Analyzer Testl  Test2  Test3 Mean %Error
(Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt)
Load 300 Ohm
10 10 10 11 9 10 0
20 20 21 20 21 20 0
30 31 33 32 33 32 3.22
40 40 40 39 39 39 -2.50
50 49 47 48 47 47 -4.08
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Electrosurgical Electrical The output power verification device for electrosurgical
Device (Valley Safety equipment
Lab Force 2) Analyzer Testl  Test2  Test3 Mean %Error
(Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt)
Load 300 Ohm
60 59 59 59 58 58 -1.69
70 70 72 71 72 71 1.42
80 82 79 78 81 79 -3.65
90 90 92 93 92 92 222
100 100 101 101 100 100 0
150 152 153 153 154 153 0.65

WG Testl, Test2, Test3 Aomsiamas livhdseendranioanauasimas i ses nvauniorda livhiieenuuuuay

] g 4
ATINATINTL -3

5. msenisiena
A o o ' A
insoanIuasumad i asesnveunied

"W

ida I nesnuuunazadalddmsuniuasum
mdellddeeanveunsosrida i 3 gude
Elektrotom 200, Bovie 225048 ¢ Valley Lab Force 2
wansniuaey Tagmisanas lwihdeeenaie o -
o 1 o
150 Sadado Tnaadilae 100 Tesi 200 Tonwaz300
o o w 1Al A
ToWuaudr1dunuI TAAana1adesuINys 9114
' Ay 1A A 2 A wlg A o v
¥29a100 lulanuranaaaide il uneeusyld
1o neg HIas g 1Yo ECRI Tuoninaadsia
A °o o ' A "o
ingoanauaaniad Iifasesnveunsaiidadie
Y
d v o 1
T Al iiessunsnvasumas Iihdsesnluy
Y
TnuavsINITAAUAZIN 1A A (Blend mode)iias
) ~ ' = A 9
Tyuan139 10T 9998191887 (Coag mode) Y111
ol lanseanivasumasIiihasoenveunses

e I ldasunn Tnuamsiau

401

6. unagy
Ase0nuuULazadIuATeININdo
maslulihdseonvouniosrida lihiesnuuuuas
atiififngdszasditentuaeudaiide i
Uavweeniinduaiearida i luudas{ui 19y
msrdavealsaneialasialy niesniuaeu
sida e uniearida lihfioonuuuuaz adai
YsznoulUdrsaiuvesasauisuazyenduds wa
MINANOUTNTTNANAITINTLYDUASDIN I
gnulSeumeun U1A3 04 Electrical Safety Analyzer,
Model ESA620(Lﬂd§I‘ENJJWl§§1u)1°]?VI UM
el ieensae 10-150 Jad Taoldiasoariida
0¥ Elektrotom 200 19 Tnaagilae 100 Tovy 1nT0q
w1da 1511 Bovie 2250 19 Tnandil0 200Teviunas
304180 W Valley Lab Foree 214 Tnaadilan 300
ToruuMAaeUA IR WU IATBIN IO

o w

maa I nesnuuvvazadalidszansnmlndifea

@ A 1A

numsesdeuiiounIasguneliniianaia limnuy



M35z AmIMIseaumA I Inendesada 1/5z911) 2559 (RSU National Research Conference 2016)

+10% ¥90g1ug21901A531uv09ECRIN Idmmua 1y

A 3 1% Y
donwensuld

a a
7. paanssndsema

Y Y A

Aaveveveugaudvinlulsaneruiam

q

#1901 daniadunisneuana 1 a5 oaraa Tnvh

Elektrotom 200, Bovie 2250ta¢ Valley Lab Force 2

winrudoeuianiniaslddrdeoon vevounau
$ithfines3mnssumannng n3ensnamsagy
AdFuusiuazanudifeatuuasgudiuni

aoansveunsodrida lwinlelulsaneuauas

]
a

Yo UAMUNIINGTId@a N It nuatiuayunsi
a v A A A Col
AWy aounuazinIeleglniaiaieg lumsesnuuy

9 A 0 ' Y
Lla$ﬁ§'l\uﬂi@\?%leﬁ'lLiﬁ]Qﬂ'Nulﬂ

8. 19NA1391909

Ronald L. ( 1997) . Principles of electrosurgery.

Retrieved (2014, August14)  from:
http://www. frankshospitalworkshop.com/equi
pment/documents/electrosurgery/equipment/T
ektranPrinciples_of Electrosurgery.pdf

7150 ut]ﬁ'ﬂ.(2550).md§®Qﬁﬂ%ﬁ’?ﬂqﬂﬁl GH
%ﬁ’]ﬂﬁiﬂﬂﬁu?‘lﬂi NTTNTNATTITUFV.

ECRI. (2009) .. New clinical guide to surgical fire
prevention. ». Retrieved ( 2014, August 29)
from: https://www.ecri.org/Documents/

New_Clinical Guide to Surgical Fire Prevention.pdf

Texas-Instruments Incorporated. (2013). Precision Full-
Wave Rectifier, Dual-Supply. Retrieved

(2014, October 20) from:

http://www.ti.com.cn/cn/lit/ug/tidu030/tidu03
0.pdf

402

TUT 29 WY 2559

=3 9 E Y
Gous ale ey

U

NY¥Y WeN15.(2552).

4

luTasnouInsa@aosaszna AVR @1e

U

o v

Arduino, NJUNN: UTHN BN inia.
Arduino MEGA. (2014). MEGA 2560 R3 Datasheet.

Retrieved ( 2014, /August 16) from:
http://www.inhaos.com/uploadfile/otherpic/25

60.pdf


http://www.frankshospitalworkshop.com/equipment/documents/electrosurgery/equipment/TektranPrinciples_of_Electrosurgery.pdf
http://www.frankshospitalworkshop.com/equipment/documents/electrosurgery/equipment/TektranPrinciples_of_Electrosurgery.pdf
http://www.frankshospitalworkshop.com/equipment/documents/electrosurgery/equipment/TektranPrinciples_of_Electrosurgery.pdf



