20121 3@ MAtSstel =2X M 49 2 SCE H 2 =

== 2012-49SC-2-7

FY fraAo] o127)7] B

( Evaluation Method of Portable Handheld U-healthcare Medical Devices )

— * -3 %% *
I I I

, M , ™o T, H x4 At

y H “ ’

’

( Myung-Hyun Nam, Soo-Chan Kim, Jang Su Kim, Kap No Lee, San Kim,
Ji Hun Cha, Chan-Hoi Hur, and Ki—Jung Park)

o  oF
il =

it

Qo1& mol7lel gl o8l BFL WA ZHSAAY &5 Ao Husg A

A Sl 24T % s A ool ek Sl Saol FABA B AN AeE 4 LA A5k Actol F LA
o A1) Aol e 4o slow el e HU FAYE D Aelseielel o) 4 2
o)tk o|F 15 A°F4, ISO/EEE, Fujslel fasde] el AL 4740 S|l 2
A b4 2 A% el dg AF S AR §a20 A8 21719 43 2 549 F olel 4]
310 Hlolt] FAR3} 717 Aol Hepstr] el 7 8ol 716l vl S Arbelelt, oS oz Fu
4 fa02A0] Sl5s171) Gk Thol= g AL, Ak A9E Mow FOY A4 NS e
AgAEOA BEk AT AR B 1S ATE F S Ao Ay,

3 o] AAHY HRE

|

2

é >_\.L
A=)

3&

Abstract

Convergence of information technology (IT) and medical devices enables people to measure health-related information
ubiquitously, such as measuring blood glucose at home and checking cardiac signals during exercise and it allows us to
access to medical care anywhere and anytime. Nowadays, the market for U-healthcare medical devices is growing rapidly,
but guidelines for the evaluation of safety and effectiveness of such devices remain to be formulated. We performed a
study on the development of safety and performance evaluation method for portable, hand-held, U-healthcare medical
devices. We reviewed current guidelines and standards for home-health devices from the Korea Food and Drug
Administration (KFDA) and related international committees such as the ISO/IEEE and CE. We summarized the test
methods and items for the evaluation of safety and performance related to U-healthcare medical devices from the above
guidelines and standards. We defined requirements for a U-healthcare medical device to demonstrate good performance. In
conclusion, we propose an evaluation method for U-healthcare medical devices, which will help improve the safety and
reliability of these devices.
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Table 2.
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International standards for U-health devices.
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THAUE
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ISO/IEEE
11073-10101:2004

Health informatics - Point of care medical
device communication - Part 10101:

Nomenclature

ISO/IEEE
11073-10201:2004

Health informatics - Point of care medical
device communication — Part 10201:
Domain information model

ISO/IEEE
11073-20101:2004

Health informatics - Point of care medical
device communication — Part 20101:

Application profiles - Base standard

ISO/IEEE
11073-30200:2004

Health informatics - Point of care medical
device communication - Part 30200:

Transport profile - Cable connected

ISO/IEEE
11073-30300:2004

Health informatics - Point of care medical
device communication - Part 30300:

Transport profile - Infrared wireless

Health informatics - Interoperability of

ISO/TR
P tele-health systems and networks — Part
16056-1:2004 1 Introduction and definitions
ISO/TR Health informatics - Interoperability of
16056-2:2004 tele-health systems and networks — Part
) 2. Real-time systems
ISO/TS Health informatics — Interoperability of
16058:2004 tele-learning systems
ISO/TS Health informatics - Public key

17090-1:2002

infrastructure — Part 1: Framework and
overview

ISO/TS Health informatics - Public key
17090-2:2002  |infrastructure — Part 2: Certificate profile
1SO/TS Health informatics - Public key

17090-3:2002

infrastructure - Part 3. Policy
management of certification authority

Health informatics - Controlled health

ISO/TS : :
. terminology - Structure and high-level
17117:2002 indicators
ISO/TR Health informatics - Health informatics
17119:2005 profiling framework
ISO/TS Health informatics - Country identifier
17120:2004 standards

ISO 17432:2004

Health informatics - Messages and
communication - Web access to DICOM
persistent objects

ISO 18104:2003

Health informatics - Integration of a
reference terminology model for nursing

ISO 18232:2006

Health informatics - Messages and
communication - Format of length limited
globally unique string identifiers

Health informatics - Interoperability and

ISO/TR compatibility in messaging and

18307:2001 communication standards - Key
characteristics

ISO/TS Health informatics - Requirements for an

18308:2004 electronic health record architecture

ISO 18812:2003

Health informatics - Clinical analyser
interfaces to laboratory information

systems - Use profiles

==X H 49 # SC H
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23 57

ISO/TR Health informatics - Electronic health
20514:2005 record — Definition, scope and context
ISO/TR Health informatics — Trusted end-to—end
21089:2004 information flows

Health informatics — Directory services
2}8901/%6505 for security, communications and

identification of professionals and patients
Health informatics - Patient healthcard
data - Part 1: General structure

Health informatics - Patient healthcard
data - Part 2: Common objects

Health informatics - Patient healthcard
data - Part 3: Limited clinical data

ISO 21549-1:2004

ISO 21549-2:2004

ISO 21549-3:2004

ISO/TS Health informatics — Health indicators
21667:2004 conceptual framework
Health informatics - Use of mobile
wireless communication and computing
ISO/TR technology in healthcare facilities —
21730:20056  |Recommendations for the management of

unintentional electromagnetic interference
with medical devices

Health informatics - Guidelines on data
protection to facilitate trans—border flows
of personal health information

ISO 22857:2004
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(NB300C318, Netblue, Korea) 2&, @3A1= WESY o A A YEME EANOFEE Aojdt 4= Y= =
ol E4l 7ol WdH SvtF2e SFAYEEY 25-e] AA7E FgAlolty, A doly F4le FAA
A(F=), EEWEE AHAZEZH M), ok oA} S H2EE 93 & wUI diolHE S0l A
o] SFIAII=(LE) 3F5 At H7b ] g HUla, FAIF (MY 52 PO)oA wro} Fﬂol HE
S sk AREskTh ey, 4 dlolE B4l 7 v ate] glolEo) o e 7} B AslgEsE shelstgit
59 o= e o éfi e vloly HFo] F
2317 witol 71E9 4 ZE(Xbee Pro, MaxStream, 2.2. 0|34 I o =0 wHE Hlo[Ef ™
USA)S AH&-sHai T ols & WAstE Fo] oy A ”% &l
TAE o71g = Ak ol& Felstaar Ed=dolA
2.1. 74 dloj]H 4o FAY AH 4 km/h, 6 km/h, 10 km/h, 15 km/he] =2 22|74
A7t HolAd4= B AT Falgo] F4 @] A AabAle] F2F o5 ERISHSITE dlolE iy
el =9 dlolE AFEL ol Al " o] 2 3} (transmitter) 9} o] €] -’F/\]H(receiver Abolo] Agl=
of #2424 AgdlME ey dEe] A Frvew 3 m=z stk 2 A TS 7Hga] 914
Aekals Ao] oyl oo W FE3 golg A% =i AE E571E AR A '001]*154 7171 & 4
& aLgstojof gt} vkef 21 Hlo]El o] 115kbps ne golalgla, ¥ 33 o] B AN B2k
=2 HdFalor AAAR F2o] o] FAXNGAHMRAE F 4 doly §Ae FH #Hd 93-S gerh &
3E3H 2% H 4 115kbps] vlo|B7F dEH ol A= A3 3] Aut7b Fsjjof s wjHel s S g ok
THAZE A & ArE Aok 29 12 Auke] Aozt ZaEY, HAE, FE, UFE 59 FAEs A
e EQl g3t A A BES o]8ske] HlolE 4 ofol Fir woE] Al (transmitter) 9} dlo]E] A1
£S5 #rsl agi=Zoltt. AlE% Rx Bytes® %29 (receiver) 7Fe] Apole] wjde] w3t W3 EAS Al
H52Kbps ST} St AEL BEARASE TEL 5 5 oim waol we saa 71 A of
Ziglel e bytes & elvldn Table 3. Test sample of effect of motion to U-healthcare
4 oy FAlellA ellefrt wAskE 49l A medical devices.
o] F7FE QIg FAE A, ARl 5 (noise) 9 ~ AT A% o
F4, B2 Ao} dmelsel of 5 ugad, agn  [FT] TS SR g 1 s
AZES 0l IE Zo|7} ZUtete AgdE duEE A7) dkm/mh | O O O
FHO A, 2ZE ] IEAY] B So] EA)5t] g L =A AA| Gkmh | O O O
Aksua s Aol WK 450 ¢ A% | A [remenr e e oo
AtolEo Al &E)7]| 15kmvh | O O O
ojy g olHEAlE st FAvolE T A A% ew | o o o

4 "ut FojEof ofgh de got

10001% I f % i i Table 4. Effect of radio obstacles to U-healthcare
M 4 medical devices.
5000 f ¥
% 5000 % P o)z Aol &9 77 Hdl A
& ol (71Z2xM 2, cm) 13 23] 33]
* 7N
2000 | | 27 - 9m | 85m | 9m
EEk
s % m % % e e | 200500 | 3m | 25m | 3m
Distance(m) /}:! @_]',74] — 1
48 .
a8 1. Azlol ohE Zighee SABES| Hlole] fAl A dAE | 20<20 | Im | L5m | Im
= el 220 x 280 3m | 35m | 3m
Fig. 1. Performance of Zigbee module for data transfer. e 20 x 900 3 | 3m | 35m
T .
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Test results of effect of vibration/shock/fall to
U-health blood pressure monitoring device.
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13 33 | 13 39

58/29
75/46
92/63 | 95/62
113/74 | 112/75
139/94
188/142
235/185

58/29

T1/41

93/63
112/75
138/95
187/144
235/185

58/30

76/46

93/61
112/75
138/92
187/143
235/186

59/26

77/46

94/60
113/74
139/93
187/134
235/186

58/28

71/46

93/60
112/76
138/92
188/143
235/185

120/80
150/100
200/150
255/19%

187/135
235/185

253

[mmHg]

=4 | 24 | 24 | 24 | 24 | 24

60/30 or
72/45
91/61
115/73
143/95

190/146

241/194

oy
72/45
91/60
114/76
143/%
190/146
242/194

o
72/46
93/60
115/75
144/97

190/146

241/194

oy
73/44
94/60
111/78
142/%
190/146
242/193

o1y
74/45
90/61
112/78
142/93
190/146
241/194

o
71/47
114/75
144/%
190/146
241/193

80/50
100/65
120/80
150/100
200/150
255/19%
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Test results of effect of high temperature and
humidity treatment and effect of vibration/shock

ffall to U-health pulse—oximeter.
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(%)
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7128 (%)

85 34
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39 39
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Test results of effect of high temperature and
humidity treatment and effect of vibration/shock

/fall to U-health glucometer.
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Table 7.

RESESTREE
ey F| 00" '
5

28~51

38.4+0.5
mg/dL

41.8+0.7

256~426

359.446.9 297439 360.4+5.2

mg/dL

7 Bt AAEIEC60068-2-6(2007) 8), HHX &
(IEC60068-2-64(2007) 8), %A (IEC60068-2-6(2007
A SHIEC60068-2-31(2007)  5), Wzl
(IEC60529(2001)13,14), F+&5(KS C 0223)5 A&
of A9 F 717 AAAE oI%E WY ¥ 5=
YAl dhetel AE/F2/dEAE AFe] B

B33 9la,

)
Hc]—

UJ

=

Y A >y
= oo
rlr

ol
o

2.4. J|E} oHEY - &
Ag dE2 A7) WA (Electrostatic Discharge) W
AAFIEC 61000-4-2), WAF WA (Radiated Field
Immunity) AJFIEC 61000-4-3), AY9F3<=(Power
Frequency Magnetic Field) WAA€(IEC 61000-4-8)
T 717 BAAs oAFE Golr

ol
% N

20w

o3t
Institute (CLSD ] 7}ol=

ISO15197%}  Clinical Laboratory —Standard
g Hgahgn’
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AE L [SO1519700 A4 A s v 7ol 51t
AEE F7PHES o] 8313 LSI EP5-A2 7}ol=
ZhelS o] &3t Uzk \ﬂiola 7}5:; A s

HEEA Gk A Het ddE s 40 mg/dLe] AET

AA s = Mol Al (coefficient of variation, CV)
7} 35% ~ 49% %2 Q7%= AWE 4252 5% oY
t Hir 499 ¥% 98 mg/dl, 145 mg/dL, 2206
mg/dL, 301.1 mg/dL®| ¥, €% 5= AA thafiA
% 5% o] AEUEE HAth

FAEE H7hE 1S0151977% CLSI EP5-A2 7o)
=oRels ARSIt Al AlxAbl A AlTsE A
TE 3 1k AEHYEA(FY lot AFS AHE)
20% dextrose solutione 718t AFE(40 mg/dL
A%), T3HF=(126 mg/dl A%), 1§%(350 mg/dL
AE)o Al 7] Fe EES Axsd, 20d 51
A 23)(eA, &%), 13] 281 A wkE ZAslrh L
o] A4~ (within-day CV)+ &% 1 ~ 3 E5F 5% ]
Ao, FHo|AG(total CV)E AFEolA 6.2%= 5%
o]del ot vl CLIA'839] 71 10%XR T B8

AgE H7ke AEsEA7](Toshiba  200FR,
Toshiba, Japan)ol4] =& ¥ EDTA (ethylenediamine
~tetraacetic acid) AAE o] &3ste] AT
ISO15197¢01 4 ANAJ &l mEo}k o] ofe] Fio] A7}
FIIHEE HA 109 ol 7oA 2811 e A
78tk EDTA A8& g 30 ool A
AL w2 dYSATIE 28] SAT B A
AEstshE Al gule] X E  vlasinh. EP
evaluator software (Data Innovations Inc., SOUTH
BURLINGTON, VT)& ©]&3}4 Error grid analysis
& FAssih A Ay a9 29 2o, g9 E
75 mg/dL o]/l FANA = ISO015197 7]+ 20%,
5% 75 mg/dL VTl HA A& 1S015197 715+

91 £15 mg/dLE 717 B mEsg,

al

=2 -1ru

fo e 24

m #E5
| opr
Ao% CLSI EP6-A 7}01&}1 ol%ﬂaﬂu}m

270 A =27|7] I =2EE 2

3 8
8 8

U-healthcare Glucometer (mg/dL)
S

300

Toshiba 200FR Glucose (mg/dL)

a7 2 |yl YENT|el BN Mz ot
Hi{O|

(Error Grid Analysis). 7t2&2 7|& W

Toshiba 200FR AtSstetEA7|el &

HZ2F2 [0 dYEYI|9 FHX.

Fig. 2. Analytical performance evaluation of U-health
glucometer (Error Grid Analysis). Horizontal axis:
glucose results of Toshiba 200FR automatic
chemistry analyzer. Vertical axis: glucose results
of U-health glucometer.

Aol fAHE AFlE 24 LR i Fol
S HFou Al 717] B 20 ~ 400 mg/dl EEE
W) A lack of fit AALE E3}8le] AMAS HAT

4) #39F B7H9

AArAbel e Faks dolr ] st A Aol
o= Mo HARAE 714 s e & F3F 4
L grreA el 2ol Al 7HA sk E4E AR
d AAE 4 33 S4st] Wrletdith A vk =
Aol 3] CV kel 1.1 ~ 20 A== AARL Abolel A
o] Apol= AA ok

WY Jro we 34 Ao ks dotrr| st
o ot} FUd A 7HA] F=
o Ay g4s EYd § odbiEa
(hematocrit) 7} 20, 30, 40, 50, 60, 70%7} ¥ == AAE
Az & 7 AAE 284 A3l FriEAT Eo

=

g
O
e AolR B A L 4 D4R 0l

%2 2EY $5 : 7t 7
23] W SAsto] HAE e WEkE dEeY 54
=242 A, AvE Andg=dS ARtk 1 A
As= AAl deid = eab&o] Flou Ag oA
2 HoAeE st AT e eAslaL, W
d, WE, 2P a2 wE 92 24 ¥sit
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