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ABSTRACT

Purpose: As ISO 13485 was revised in 2016, the domestic GMP (Good Manufacturing Practice) system was
also revised and implemented in 2019. However, there are many problems in the domestic medical device
industry because most of the small and medium-sized enterprises lack human and material resources.
Accordingly, this study was conducted to provide education programs for domestic medical device companies
to induce information provision and improve the company's quality management ability.

Methods: First, analyze existing education. Second, based on the revised GMP system, a survey paper was
produced to investigate difficulties and problems experienced by companies. Third, a two-week survey was
conducted on domestic medical device manufacturers, and a total of 77 companies responded to this survey.
Fourth, educational program development was conducted based on the results of the survey.

Results and Conclusion: The developed education program consists of a total of five sessions. In this study,

the educational program developed by grasping the needs of the company through a survey consists of a
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total of five sessions. The first session consisted of theoretical education and the second to fifth sessions
of practical education. Through the education program developed in this study, it is expected to contribute
to the overall development of medical device quality by establishing a domestic medical device manufacturing

environment that secures the safety and performance of domestic medical device companies.

Key Words: Medical Device, Quality Management System, GMP(Good Manufacturing Practice), ISO
13485, Education Program
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gR17|7]= ot SApol Al AREH 7] wioll AR A3t A AW e e ARA] 43S mRIh
A AEe] BN o8 duk FARRA HlE] w2 59 Fa A (Efficacy) QA (Safety), 9H44d(Stability)
o] gtr rjojof gt} o]y w775 HAlshHE 57|72 2003 54 29¢ el A4 el whek 2004 54 30
AHEH 2AA R AFHATHMEDS, 2021a).

o m7]7]e o Aok vhEAl Sl wek GMP “/‘} Wl zpol7t ek 9271719 T2 AR 54

H ARG Al Aol A= A e el wet 1~45w o R BRE o] dejdnh A S A 7]Eo
= A At de 7IRE 25 Ak, ofEolu duAlE :dx}oﬂﬂ] Ash=A] o, Sxfol| Al AESHA J 3
& MAEA R i vhsst AAA o]l =5 E ou G4 Foklth <Table 1> 987)7] T8 #
Fob 2o wWE dAlE onr)7] F5 9 F5E Suel B A4S Farste] A543 Ao tHMEDS, 2021a)
(MFDS, 2022).

Table 1. Korea Medical Device Classification

Classification | Potential Risk Level Example
Class 1 Little Risk Kniyes for medical use (reusable), Scissors for medical use (reusable),
Splints etc.
Class 2 Low Risk Syringe, CT, MR, Infusion pump, Electrocardiographic analyser etc.
Class 3 Moderate Risk Laser apparatus for medical use, Ventilator, Defibrillator (AED) etc.
Class 4 High Risk Implantable Defibrillator, absorbable Suture kit, Corneal prosthesis etc.

2.2 9=7]7] F48=(GMP) A=

olzg7|7] FA#(GMP) Ae 857|719 A, 7, Ak Al T #e] 5 A A4 dgshs 9577 A
F7)0) 3t FAAGA 28-S S Ely] Y A dEE Axo|t) o] ¢HA(safe)dtal FH(effective)sty e
|

4% (intended use)ol A3k E2 2 AES dTA UAl(consistently) Az, FujES B &= Je HA2 o

TFZxAo R A FF37]) [SO(nternational Organization for Standardization)o|A AAE oJ&7]7] EA3AY
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A 71%21 150134855 W ste] &g THNIDS, 2021b).

o] A= 1978 129 m|= FDAIA] 21 CFR Part 820 7FAIAE-S 58 AAA ARG 531 2= F X3
Aol Az 97577 AZFAHNN FHAoz Aol & AFES %71 TFAIAFES cGMP(Current GMP)z2}
3 ¥ett(Jung and Kim, 2018). o]¥g GMP AxE H7PHE §F-2& o|Fdl zto|7t el dioi=
JGMP(Japan GMP), fr#el*E EUMP(Europe GMP)2} 3}v o] 9} v%}ﬂl oA Aldsks GMP Alxs
KGMP(Korea GMP)2taL HHNIDS, 2021b).

St AR FHWHO) 9] Aate] wheh 19773 SRR o2 GMP AEE E9)ate] ook Abell A A&
Ao FFsttirh 1994 dFE oA o g Agatr] AFgon onr]7|He] AgH F2 957]7] GMP A% o
| 397Fe] frell7|7hs AA 20079 59 3195-E AW o3} HAch(Paik, 2015). wWebA FujelA] Ss7|7]E
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]

DA Q1 AFEE ]"/HMFDS 2021a).

oJAH GMP EA e AXFERT EYA7I7F =)ol & Btshar vlals] 22 A7k ISO 13485:2016
AgFel 1EE STAES Al oR Sl E whE A F2E AL glrh ol Sl FA7I9E 2T o57)7] AA
= ¥ GMP A=E 283k glo] 7= ofg]e 2 o ZAKS: 2Aleke] Y GAISS o= Hal GMPo
g wS ZEIHS sstaat skl

2.3 ISO 13485

A EFS] T ISONA] A H 1SO 13485+= =7} 7ol B85 ou7]7]9] F44 QA 2ol #gh S A4
& Wbtk IS0 13485:2016 AN AR A BFE o m17]7] AF7] F sl o] d
ato] Al A ALEE e FABFA =R QTALES A g & 2l

A 9 7d_7¢}oﬂ AHH oz ¥ % w7]e BE AbgEobelA &8 4 X*%El SO 9001 #4744 Al~8 47}
© OE Hie] FHEAGAN =Y FHo] sttt A4 FE At At A R WeE ik 1SO 13485%
SO 9001 %A}z; B2AS 7}x]x]u¥ [SO 9001¢] RE =S ¥asli gA= et} = 1SO 9001S T7he & 9]
271713 el SHHEHA A8H e SFARRS F7teke] wbEoll Zlo] ISO 13485 OlE}(NIDS 2021b).

ISO 13485% 19961d¢ll 138o] A E 1ot} 1SO 90010] 2000l ISO 9001:20000.8 718 el w} 2003
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W TIPS AEE] A 7Ee] s gl 548 getaly] $13) 202196l A FHAE Fralsel o
g 2ALE Asgith A flal frar|E FelolA(F=o B7]7]bdA B, SR AATEd ek A 2
H(Google, NAVER -5), 714 5& &a3ith. ol F AR w59 8 54 3 7AgEde #4135 Agsisit

3.2 =W A2AA A DEXAE AP

AE2ARE W8sk7] A8 dAl vho] 88 S GMPe] A3 ow7]7] Alx 3 FA9E 7Ed 9w
TFAIFEHRA) AE7L FAAE(GMP) A, 9)£7]7] GMP %3 s (719 S &838te] ASIL F2
A HAE AR A5 R dEAt 23S Al 01 T AR RS B AR B AES At |
Al AANA AEE GMP A A& olof 7 B ste Ao A FUlete 59 £ A HEHA A
TEAE ARSI ol = o 57)7] Al xﬂ 158715 tdom 273 2AHE A ea HEAHE F3l
FHE A=E SPSS E—ﬁ—% T3 AuAEE WAk

3.3 W& Z=IH JE 3 Ay} 2}l

ZAME 71 w50 A FH I AEA WL vl o 5] Hal GMP AlEE $33 e glo] 7 of &
AV} WS Y=g votslal AES wrdste] wg T2 S FAS T ol F B At e we T2
ae) a3E Glap] sl Tl w7 GAES WdoR wSgs AAElen u LRl Y §
7} BAPE FAAES o R WSS BEE ZALE AAEgT)

Table 2. Related Education Analysis

No. Education Content Education Schedule Education Features
- Host institution : MFDS*
1 Medical device policy briefing Once. about 2 hours - Proceed online

session

- Focused on explanation of medical device
system and improved regulations
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No. Education Content Education Schedule Education Features
Quality technique and case - Host institution : MFDS*
9 education related to Usability Once. about 6 hours | Usability-focused education
application centered on case-— ’ - Theory classes take up 2/3 of the total
oriented Class 3 medical devices schedule
- Host institution : NIDS#*x
. . - iculum f i h i
Schedule divided into Curriculum focusing on t eoFyv education
. . . - Small share of hands-on training
Medical device quality manager 1st and 2nd (each . .
3 . .. - Paid education
training training is the same), .
- Curriculum by stage and level (career
about 8 hours .
period)
- Proceed online
- Host institution : LRQAw#*
ISO 13485:2016 Internal auditor - - Curriculum focused on hands-on training
4 .. two—day training . .
training - Paid education
- Participants and eligibility restrictions
. . - Host instituti 1 BSI s
1SO 13485:2016 Medical device oSt mstituhon .
. . . . .. - Curriculum focused on hands-on training
5 certification auditor/senior five—day training . .
auditor course trainin - Paid education
& - Participants and eligibility restrictions

* MFDS : Ministry of Food and Drug Safety

#x NIDS : National Institute of Medical Device Safety Information
#++ LRQA : Lloyd's Register

w0k BSI ¢ The British Standards Institution

4.2 = AxYx

2AFE 9% o AR BFE DA 0% QA% ARG 0h U=S selsis gRoz YA, A
24} YRS Fo) L0 AN GMP ARE =Tl o4 AU SN 2AG 2 GMP w5 A
o Ul iAoz Weka ARAel HEEA Ul§-S <Table 353 2.

Table 3. Survey Content

Key questionnaire items

Detailed questionnaire items

Confirmation of
Education Demand

- Have you had the latest GMP education? Please write down what kind of education it is.
- Whether you need up-to—date GMP education and Why?

iy ‘ h
Identifying Education or the case

Needs

changes

- Whether it is the difference between 1SO13485:2003 and 1SO13485:2016
- Teaching methods that you think will be helpful
- The part that was difficult to understand or build, the reason for the difficulty,

- Satisfaction with the provided guide and desired GMP-related content

- Whether the existing GMP-related education helps to improve product quality
- Desired improvements and changes to existing GMP education

- Experience, specific reasons, or examples of difficulties with ISO 13485:2016
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Key questionnaire items Detailed questionnaire items

- What is most needed to substantially improve quality
- The biggest difficulty in proceeding with GMP
- Matters and other opinions desired to be reflected in GMP education contents

B AEEA = 77708 Ul S 8717] ARJATE SHREET AmAR A3 AEA A8 GMP 7]l vig
o] Yo okA] B Ao ‘vl Fasiry e ‘Fasity o Fho] 96.1%= Y= HFE B TKFigure 1>.
ol5 &3 GMP wFol thal] it JA7F LS =73 35S Sshich tha o= u&o] Fasirta A
74 ol RE B Ao AFAY 8 TN gkl 54.5%% Huto] dE Qlde] FHEGIL o]ofA
HE Q5= AAH R olsfsly] flgte] 37.7%% wFe] Ak off= AFAQ AFAY AA AW S
& = lti<Table 4>

How much do you think you need the latest GMP-based education?

3.9% —~_
‘ ® Very much needed
® Need

® Average
Not much needed

Not needed at all

Figure 1. Survey Results — Need for the latest GMP-based education

-

A
B AR 2ol HS st gtk $Hho] 83.1%% E9th U0 R Tgo] B Aolgka Azbehs 1l
021 [SO 13485 WA ] 3k algo] 55.8%, 1SO 134852] Aubz el Algtel] that aSo] 39%, 7€}
2= Ak A wgo] 52%% YERTE <Table 4>.

A= 71 GMPE] 521 445E 84744 & T53517] ol Rd Fadel dis] $AEAE AN 2
25 7 AFAEeR Yegal, ololA 8% 574, B4 9 A, 53 A9 o] oyt w7E g
<Figure 2>. <Figure 2>4] A}gh(%) HHE FES Aes S5 v]&S Yeh= 2
oA 490l dFsle 67 ALY} 3l AFehs 5% AFAYRG O & AR A E o fF
olol sFsict. =, 4R 6785 ek A HFo] 3R 534S AEe SHEAR] vl &R} Frh= ofno
th AlES 8Wshs GMP ¥ HEl= 2} A3 AF7Ee]=7F 67.3%, ARES3 0 |
& t<Figure 3>.

718 GMP #4 w§Eo] AFFE e drbt Efo] HAAEA B dEde o
71.4%% Jeb7ol aso] AFEd aL

woA Ah % WAHYOH Sz ARl thal 2ARE A3t 34
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A R WAL Stk A & 5 UrkTable 4>, B £905 1 9 [SO13485:20169] WANG 5 ofel &
AEE 1H-5808 24 ¢ 23t o] 20) 3588 BN 49 BN FRORE AQN A
HlA

The part that was difficult to understand or build
(Numbering by priority: 1st most difficult to 5th not difficult)
1st (7. Product realization) [N 42.9%
2nd (8. Mesurement, analysis and improvement) [N 31.2%
3rd (5. Management responsibility) NG 273%
4th (6. Resource management) [N 36.4%

5th (4. Quality management system) [N 23.4%
Figure 2. Survey Results — The part that was difficult to understand or build

Desired GMP-related content

67.3%

28.6%

2.6% 1.3%

Practical Guide Video Collection of cases Etc.

Figure 3. Survey Results — Desired GMP-related content

Difficulties with ISO 13485:2016 changes

Risk-based Approach

Usability

Sterile barrier system
Software validation
DHR(Device History Record)

DHF(Design History File)

UDI(Unique Device Identification)

o

1 2 3

N
9]

Figure 4. Survey Results — Difficulties with ISO 13485:2016 changes

D) 2EESo] el Hol 4 e BHE % ATEo)o} paste] ojut 4 gl BARLEIY =elo] 98 A, uet vl
& WAeke OFe] AAEAE sk golguth

# 2
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Table 4. Survey Results

Questionnaire items Answers Reply
(%)
Very much needed 54.5
How much do you | Need 41.6
think you need the
latest GMP-based Average 3.9
Whether you education? Not much needed 0
need up-to-date Not needed at all 0
GMP educagion To secure basic knowledge and confirm the professional outlook 6.5
and Why" Why dl; 3’0;11 t{nnk To systematically understand your duties 37.7
vou r(l}el\e/[pe_bgsi datest To improve the practical processing ability of the task in charge 54.5
education? To obtain information through exchanges with faculty or students 1.3
Etc. 0
Whether it is the | Are you aware of the
difference difference between
between the previous ISO Aware of the difference 83.1
[SO013485:2003 13485:2003 and the | Don't feel the difference 16.9
and current ISO
1S013485:2016 13485:2016
meuiza:}t]}ifj ., What form of Education on changes in 1SO 13485 55.8
. . Y education do you Education on all aspects of ISO 13485 39.0
think will be 1 o Wil help you?
helpful b your | Etc. 5.2
Please tell us about | Practical Guide 67.5
desired the contents related Video 26
GMP-related to GMP that you want . ¢ 9 '
content the previous agency Collection of cases 8.6
to provide. Etc. 1.3
Whether the
existin How much has | It helped a lot 9.1
& isting GMP related
GMP-related ex1st1ng Somewhat helpful 71.4
education helps education helped you o
: p improve product Didn't help much 13.2
to improve quality? Didn't help at all 1.3
product quality
Were there any
Desired improvements or
improvements changes you WOL,ﬂd There are education improvements and changes. 51.9
and changes to like to make while o
existing GMP listening to the No education improvements and changes 43.1
education existing GMP-based
education?
o] 2lol = GMPE Rl glo] 14 2 olzAbgoz FEHoln T2 JFH HoRE PR 13
A, AAAR] wse] 53 AFA L Al g4 gtete] ofgfgo] 97102 VT tlEo] ARES, AREH], AA
712k, AH(M]8), A SFAY, e Fof ojo] ATt Hek AA ARl FA S g ofAxA = F 70
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ol SR Fash e A0 zE QANY, Jlol= 2T % 84 Fol A el=st BRE S

I

A QI fraag S A Al AvE v o R ag LRI s dde it wE T2 a3
% 5§i}i %Mgfs}ait}. 1§4i}§ o|Z W&o 7 4789 A 287} SO 13485:2016 14& 2k
FAOR & wg Zradon FAF Al

ol sk 370 B8l AW Bt e

Table 5. Education Program

. Education
Day Education Content
Type
e Overview and Term Definitions of Medical Device Quality Management System theor
1st * ISO 13485:2016 Specification introduction (scope of application, overview, main . ducatii)n
requirements)
* Risk-based approach and analysis practice
2nd * Risk-based approach analysis practice as an example (ISO according to 13485:2016
requirements)
e Medical device Usability test outline
3rd * Usability test application practice (user specification, Risk analysis according to handsion
usage errors, Usability summative evaluation scenario writing) education
4th » Software Validation theory and practical education
5th e Cases of nonconformity with domestic GMP examination and countermeasures
(Electrical/Electronic Medical device, medical instrument by sector)

HES 45.9%, 4313 SHES 656%, B o= 53]Ab= 48.6%9] SHES Kol A HoE UEL ALY SHE

o H
oF 62.2%= Huto] U+ w 740 $HE 3ISitKTable 6>.
g

7} 3)xpE WS Zd= v (Education content satisfaction)@ 2% o]8 =(Education comprehension), A%
HFAl w1 (Satisfaction with hands—on class), 7373 W= (Educational environment satisfaction)®l gk
ZALE sl on 7} dE MRS M4 (Table 603 2t 7|4 Z} W% 5o 7|9 WEE d4e
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- WEEI RbE gho] 3HE uvpehd Alolth 13]ake] - o] Bugow JPH QAT A tigh =
ZAF o] glom wgE wEEe] 9 33 AlEA Y FHE E8ek s ls
AReE7] 913l F7EskS 716l 15]ake) 23|Abo| A= WS 2AF Al o] gttt o] F S ZHl

33]2ke} 53]27F - wEE o] ‘M H T B & A5 BHYlow 7 sy v vk

A9 wlg- WEo] 42.2%, WHEo| 31.1%, 53] Afol A= g WESo] 62.9%, WSOl 25.7%% LiER%: E‘r<Table 6>.

Table 6. Satisfaction Survey Results

Education Education Satlsf.actlon Edgcatlonal Number of Number of
content . with environment .
. . comprehension . . trainees respondents
satisfaction hands—on class| satisfaction

st 78.6% 46.4% - - 33 28
2nd 75.0% 75.0% 58.3% - 54 36
3rd 73.3% 68.9% 62.2% 46.6% 98 45
4th 68.3% 63.4% 41.5% 61.0% 63 41
5th 87.7% 88.6% 77.1% 68.6% 72 35

% The % value written in the satisfaction column is the sum of the values 'Very Good' and 'Good'.

o] HUth= wwo] Wokrh ZF 3P WS Fdl= ¥ (Education content

SHE(Educatlon comprehension), A< WA W (Satisfaction with hands—on class)+&

Aubd o7 & nErs Yei o w43k ”P#E(Educatwnal environment satisfaction)= E} 3F&-of 1]3|

= Bt COVID-19= <18 vt o= X3yl ws 379 ko2 tiHo e A7t gj=mlef H]

HeithE As m 7o E"}% W As w50 FAH ] AMS Aow AZHE o] 9ol e 2}
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