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The Development of Neuromuscular Electrical Stimulation Medical Devices
for The Treatment of Non—implantable Urinary Incontinence

of A} &5 -0l F FT-A 7
(Jae-Yong Lee - Chang-Doo Lee * Ki-Jin Kwon)

Abstract - In this paper, the neuromuscular electrical stimulation medical devices for non-implantable incontinence
treatment other than vaginal insertion type was developed and commercialized. The structure of medical devices for
electrical stimulation based on the anatomy of the pelvic floor muscle designed. Then, the optimum parameters that may
be effective in pelvic floor muscle electrical stimulation was set. The circuit system based on the optimum parameters
were designed and manufactured. The frequency of the pulse voltage for electrical stimulation is 75[Hz], the pulse width
is 300[us], the development of medical devices was to have seven program functions to the various treatments. The
circuit system of medical devices was composed of microcontroller, comparator and converter. The performance of the
developed circuit system in KTC(Korea Testing Certification) were carried out medical equipment inspection test. Test
results, test specifications were satisfied with the medical device, the performance was verified to be commercialized as a
medical device. The development of medical devices were validated risk assessment and product performance through a
software validation. Commercialization of medical equipment was acquired to enable the certification standards of the
international standard IEC 60601-1.

Key Words : International standard IEC 60601-1, Non-implantable incontinence treatment, Pelvic floor muscle, Software
validation, The neuromuscular electrical stimulation medical devices

.M £ GGG Aoz st A7ZFH SE&EFT AEFS H
AT, 2]

HT wwstel A7 gigk A4 F7E Qs T A FEoly FES AMESA ¥ 84T AEE A% BE
24 AHEE F 9= FUE 9=mUVEC] Bl My aMoRE JHE tiEAQ WRlol HHkAE gsoln, HREA
ALt 53], 449 AZHY JFIS A85T F de v < AsE % AR 1948 Arnold Kegelol <]sh
o g7|7|E ] 7H‘%ﬂﬂ ATt A B, A FAeR o] ANFATH3]. FE LIS Fol= AALFTS FA
=0 F 2o =g & wtdd FHktge] FE5go] oFs) &+ F5E BT 25 sy s AsAA 24T
o] &@%(Urlnary Incontinence)o] &3t ). QA F Ayt Xz FHLASA AMEEHI v T A=ELH
2 A9 Aot FHEA AWHE He A4, vy e tH4, 5l 2y FHkA S HAAA & AR e 2%
dA7 Z4HS St WY Z9S A A e 255 o2 AAEToR Fslslr] HaAE AEHHol Kt
o] HAAHom ofstro] WA= dbolrt T ARV o]l gFEn w3 HUIAFoE FWbAZE FFshsto
S AFete AAZLFE HAZ(PEM: Pelvic  Floor A4S AT 7 e FESE 5779 giEe] =
Muscle)9] olgtdd oz 247 AN EE Frtsta o 2B E oo Ao AYgste]l AbEEtaL Slo] AREA ol

35 ATH F3E vim Vs FlE TAAA AhWol =3 FHAE FEsE 59 A A6l
FEEE 8472 AYs A¥se #2382 opyA 3 mEtA] B =X E VE AEe] T2y A5S g
A5l ARSI AE ASF, G AW W ool A g o AEE voAY HFES NEEATh 18a, =9HA

<5 BERHoR A5 F Jde HAWFE Ao,

*  Corresponding Author : Div. of Biomedical Engineering, oS 7INte R S EAARE AAst] Azttt =9, A

Yeungnam University College, Korea AEEe SWATE AT F e LS ASFHE dn

E-mail : kjkwon@ync.ac.kr EHA golA AN5E I F JEF = 24T AR

* Dept. of Mechanical Engineering, Yeungnam University g At AAT ANNAS du577E ALetn #E TS
College, Korea =359t}

#% Alpha Medic Co., Ltd.
Aadar 0 2015 79 15¥
FALA 2015 8€ 21
HETAE 1 2015 8€¥ 26¢

vlojAd 4a ARE MFZ HIIXS 2AR7|7| W 175



HM7|&s=2X 64PA 33 20154 9¥

21 7+ MAHA
211 2HX 29 S EEHE 2=

IUAZ(PEM)S 7|39 w3 4, 2% A5, IFF
< oA A REHFE & FHow uEd
(Levator ani)ell Z2x A
& okt R Ink

(Coccygeus)s FAo2 &7
ol ELl
o] mpgto]l $IXsla glod, &g, H, 2% FH B Esta

oy

shy2

a8 1 Se 2o sj7ed =
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stimulation
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Table 2 Output performance designed for electrical stimulation
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Fig. 11 The commercialization of medical devices
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