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Abstract: With the international change in the medical device market owing to the development of innovative med-
ical engineering and the use of various raw materials, a systematic and rational medical device classification system
is needed to safely manage newly developed medical devices. This study aims to improve the domestic medical
device classification system by proposing product establishment and segmentation. It is based on medical device
products from the United States and Europe that are only available in foreign systems and are more subdivided than
domestic products. This study analyzes and compares the domestic and foreign medical device classification systems
by examining laws, guidelines, and analysis reports in Korea, the United States, and Europe. In accordance with prod-
uct establishment and segmentation criteria, products subject to improvement are presented. This study contributes
to safely managing medical devices that do not fit with the current classification system and to solving the confusion
caused by the lack of international harmony in product classification systems.
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Table 1. The number of domestic medical device products

The number of The number of

High-level of product category Mid-Level categories Low-level categories Total
A Medical Instruments 88 1,718
Med@cal B Medical supplies 9 257 9915
device C Dental Materials 26 150 '
E Software as a Medical Device 11 90
I Devices for Sample Preparation 5 15
dJ Devices for Clinical Chemistry 15 90
K Devices for Clinical Immunology 7 41
In-vitro L Devices for Blood Transfusion 3 17
medical 229
device M Devices for Clinical Microbiology 3 13
N Devices for Molecular Diagnostics 6 28
(6] Devices for Immuno Cyto/Histo Chemistry 5 14
P IVD Software 5 11
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Table 2. The number of FDA medical device products

MDR)Z} HjJxete]&27]7] 4 In Vitro Medical Devices
Regulation, 0|5} IVDR)o] A=A 5 2]27]7] HlolH
H|o]2 A]AE](The European Database for Medical Devices,
0]} EUDAMED)o] =¢l%|¢lon o]z 7]7]E EUDAMED
of 52 ] EMDNZE=E ARE31t}H9,10]. EMDNZ ==
2o 13742]9] @ A FxolH YRIVI7IE AS EY B
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u|=& Part, Subpart, Section, Device name?] 47] &=

SXERE

. 53L& Category, Group, Type?] 37] 4=

Part High-level of product category Spelz/iﬁti;%o de Th;gﬁﬁ?& r of

21 CRF 862 Clinical Chemistry and Clinical Toxicology Devices CH, TX 785
21 CRF 864 Hematology and Pathology Devices HE, PA 492
21 CRF 866 Immunology and Microbiology Devices M, MI 760
21 CRF 868 Anesthesiology Devices AN 219
21 CRF 870 Cardiovascular Devices CV 313
21 CRF 872 Dental Devices DE 322
21 CRF 874 EAR, Nose, and Throat Devices EN 222
21 CRF 876 Gastroenterology-Urology Devices GU 543
21 CRF 878 General and Plastic Surgery Devices SU 525
21 CRF 880 General Hospital and Personal Use Devices HO 294
21 CRF 882 Neurological Devices NE 204
21 CRF 884 Obstetrical and Gynecological Devices OB 250
21 CRF 886 Ophthalmic Devices opP 295
21 CRF 888 Orthopedic Devices OR 255
21 CRF 890 Physical Medicine Devices PM 216
21 CRF 892 Radiology Devices RA 184

(Non-regulation number product) 890

Total 6,739
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Table 3. The number of EMDN medical device products
High-level of product category Th;&%ﬁstesr of
A Devices for administration, withdrawal and collection 357
B Haematology and haemotransfusion devices 82
C  Cardiocirculatory system devices 291
D  Disinfectanats, andtiseptics, sterilising agents and detergents for medical devices 63
F  Dialysis devices 92
G Gastrointestinal devices 168
H  Suture devices 268
J  Active-implantable devices 153
K  Endotherapy and electrosurgical devices 209
L Reusable surgical instruments 702
M  Devices for general and specialist dressings 254
N  Nervous and medullary systems devices 84
P Implantable prosthetic and osteosynthesis devices 655
Q  Dental, ophthalmological and ent devices 253
R Respiratory and anaesthesia devices 228
S Sterilisation devices (excluding cat. d-z) 39
T  Patient protectiv equipment and incontinence aids (excluding personal protective equipment—ppe) 89
U  Devices for urogenital system 216
V  Various medical devices 186
W  In vitro diagnostic medical devices 2,207
Y  Devices for persons with disabilities not included in other categories 248
Z Medical equipment and related accessories, software and consumables 1,499
Total 8,343
[ MFDS ] [High—level category] [ Middle-level category ] [ Low-level category ]
[ FDA ] [ Part ] [ Subpart ] [ Section ] [ Device name ]
[ EMDN J { Category ] [ Group ] [Type 1 ] ‘ Type 2 ‘ Type 3 l Type 4 . Type 5
\ v J
As needed

I3 1. Fas] 8 BeAA 1 v

Fig. 1. Comparison of the medical device classification system of major countries
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Table 4. Criteria of product segmentation

Criteria

Example

Intended use

- Effect (therapeutic, surgical, diagnostic, etc.)

- Medical fields (otolaryngology, ophthalmology, orthopedics, etc.)
- Usage locations (personal, home, hospital, etc.)

- Specific application areas (anatomical body parts, etc.)

- Specific Indication Target, Detection of specific substances, etc.

Indication for use

-Power transmission (electric, passive, pneumatic, hydraulic, etc.
- Mobility (fixed, stationary, mobile, portable, etc.)
- How the device works/principles (scientific and technical principles, implementation methods

Shape

- Hardness, ductility, etc.
-Shape variations according to product design (expansion type, etc.)

Material

- Properties of materials used (absorbability, non-absorbability, etc.)
- Biomaterials

Invasive or non-invasive

- Permanent, temporary, implantable, etc.

Reusability

- Disposable, reusable

Does the foreign
product meet the criteria
for product
establishment?

Subject to
product establishment

START. Comparison of domestic
and foreign medical device
product classification sytem

Are the products
NO matched with YES
each other?

Are the products
One-on-one
matching?

YES

NO

Does the foreign
product meet the criteria
for product
segmentation?

Mot subject to
product improvement

YES YES

Subject to
product segmentation

TR 2. B% A4 A0 A BROAE
Fig. 2. Flowchart of product establishment and segmentation
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Table 5. Mid-level category estabhshment of ‘A. Medical Instruments’
Mid-level category
. Reference
Existing Proposal
. . . . . . . 21 CFR 892 Radiology devices
Radiologic device Radiologic diagnostic device ~Subpart B ‘Diagnostic Devices’
. . . 21 CFR 892 Radiology devices
) Radiologic therapy device - Subpart F ‘Therapeutic Devices'
6. A A7 AR FEE Al WhE 2 A B
Table 6. Re-categorized products by establishment of Mid-level category ‘Radiologic therapy device’
) Re-categorized product
Mid-level category ;
Code Device name Class
A13020.01 Accelerator system collimator electron applicator 3
A13030.01 Radionuclide source, therapeutic, neutron activation 3
A13070.01 Beam block material, therapeutic radiation collimator 2
Radiologic device A13080.01 Radiation interstitial therapy, manually-operated 3
- Radiologic A13090.01 Radiation interstitial therapy, teletherapy 3
therapy device A13100.01 Radiation therapy, teletherapy 3
A13180.01 Radiation therapy 3
A13190.01 Radiation therapy simulator system 3
A13200.01 Radiation, blood 3
devices - Subpart B Diagnostic devices'?} ‘Part 892. o] &8 AL Z4 T2 AATORZN FZ &4 A
Radiology devices - Subpart F Therapeutic devices’S 4] A &3t o]o] Qlo] A iAoz A3 TH
Heg BE3ic) YAMA AR E AMEEA He B88l7] §  [14]. 2) BHAAeSAES FDAQ] ‘Shunt, Portosystemic,
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‘Bronchial Thermoplasty System” Z-of 3|5}, Class
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Table 7. Examples of product establishment of ‘A. Medical Instruments’

System™Z5=0] sigds, Class II 9527|712 EREc} =
=45} do]

B2 Hglels #50] glong A4 o R AAstglct

2R B, om@EoA o] ERe} 110 E2

Establishment-proposed product

Reference product

No. Device name Class  Code Device name Class
1 Bronchial thermoplasty system 3 OOY Bronchial Thermoplasty System 11T
2 Shunt, portosystemic, endoprosthesis 3 MIR  Shunt, Portosystemic, Endoprosthesis 111
3 Brain temperature measurement system 2 QSL  Brain Temperature Measurement System 1T
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Table 8. Mid-level category estabhshment of ‘B. Medical supplies’

Mid-level category

— Reference
Existing Proposal
21 CFR 880 General hospital and personal use devices - Subpart G ‘General Hospital
) Protective  and Personal Use Miscellaneous Devices’
equipment  (ategory T - Patient protective equipment and incontinence aids (excluding personal

protective equipment - PPE)

9. 9ag Hog ST A e F5 A B

Table 9. Re-categorized products by establishment of Mid-level category ‘Protective equipment’

Re-categorized product

Mid-level category

Code Device name Class
B07010.01 Glove, surgical 2
B07010.02 Glove, patient examination 1
B07020.01 Cot, finger 1
Surgical supplies > B07050.01 Drape, surgical, general purpose, non-contact type, reusable 1
Protective equipment B07050.02 Drape, surgical, general purpose, contact type, single-use 2
B07050.03 Surgical drape, laser-resistant 1
B07050.04 Drape, surgical, general purpose, non-contact type, single-use 2
B07050.05 Heating, drape 2

@EF)S A ddem Adstdon S&7 A8 wet
8719 7|12 255 A 57519t FDAS] Part 880 General
hospital and personal use devices, Subpart G - General
Hospital and Personal Use Miscellaneous Devices'?}
EMDNZ9] ‘Category T - Patient protective equipment
and incontinence aids (excluding personal protective
equipment - PPEYE 2113l £HE Olg-8& HSAH)E
Al ez AAsHt@ER 8). ool wet 7]& ‘B07000

AT £ER T ARE UAT FEF A 2
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HDE)2 &FH s 717l & flo] #7|E5s A=
T Q= FaEFA Ao AT 5 e 7R, S #
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MEZH M7= FDAQ] ‘Occluder, Patent Ductus,
Arteriosus’ &59of 35} Class III Q&27|7|2 B=

t}. o REZ} 7ljdkst ‘Amplatzer Piccolo occluder’”} w]=+
FDAZEE Al A %9l(Premarket Approval, PMA)&
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3) E. ~AZEgo](Software as a Medical Device)
HR B ALEYol A 4 BEAEER)S A o
der AAsielen XS i 110 Heskqict. 1) FDAY]
‘Coronary Artery Disease Risk Indicator From Acoustic
Heart Signals’ £E-2 #1ste] S3FAAATE B A5
AP BYEB ATy SIS ANSH ATEYol2)
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Table 10. Examples of product establishment of ‘B. Medical supplies’

Establishment-proposed product

Reference product

No.
Device name class Code Device name class
1 Valve, one-way, endobronchial 4 OAZ One-Way Air-Leak Valve F
2 Occluder, patent ductus arteriosus 4 MAE Occluder, Patent Ductus, Arteriosus  III

*Class F : Humanitarian Device Exemption
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Table 11. Examples of product establishment of ‘E. Software as a Medical Device’

Establishment-proposed product

Reference product

No.
Device name Class  Code Device name Class
. . . Coronary Artery Disease Risk Indicator
1 Acoustic heart signals, analysis software 2 QMW From Acoustic Heart Signals 1I
Pediatric autism spectrum disorder 9 QPF Pediatric Autism Spectrum Disorder I

diagnosis software

Diagnosis Aid

AHAHEY Zof Ak B A2]¢ ‘Pediatric Autism
Spectrum Disorder Diagnosis Aid'E ¥Hr: =20z
257 glo] “olgAiu| AT E A NTkE 24 BEY
At e s AAskar.

(4) I~P. AJAte]27]7|(In-vitro diagnostic medical
devices)
=i . gAEkE GaIzrel K.l HAR 7)ol A
Z1zE TN, ‘M. = HAZIZPolA 17, N AR
AAZI7TOA 57l E5E ARkl 3 20709 AlLxiTe]
=2717] F5& AE e Ao dAIE & 129
deskdet. 1) B A s 2= RIEAGA = FDAY]
‘Abnormal Hemoglobin Quantitation’ &%2-2 %3135}%
on S F5EF A J03030.01 AL HARE-SAI R E A
A’, *J03100.01 Ags| 22 2HSHG2) 52 /29 38l
HIRHS SAHE A= SASHAINE IR 6|l 2a

SIS APESHE X EASH ot AdtgoR 4

‘Anti-neoplastic tdm(therapeutic drug monitoring) &
B2 Fustgon T ERER A N02030.01 FFn
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ALHAT L FYL LAste] 02U YR U F2

AZE317] Yot AA ZAFARZ FDAS] ‘Fluorescence

12, YAt 7)7] - ART(ER) A4 ofjA]

In Situ Hybridization, Anaplastic Lymphoma Kinase,
Gene Rearrangement’ =522 Z135lo] A1 tjato = A
eIt 4) W aA A LA E A7 w2 E 2
2 A Hlsh A A T Alx B A HAHDNA
F= RNAYS ZZ310] AARR= A2 FDA2] Fluorescence
In Situ Hybridization, Anaplastic Lymphoma Kinase,
Gene Rearrangement’ &% Z135lo] A4 tjato = A
st
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(1) A8 =4
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130 Aejslc). 7]1& #5 657 5 2y Fgold
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o1l W7 M, ¥7o] gl H52 457l0|t}. 1) FDAo[|A
AHEARE AMEH Bo] nfe} 448 (Mediastinoscope
surgical’), XH-&(‘Mediastinoscope, diagnostic)o.=2 -
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882.4560 - Stereotaxic instrumentolA] A A L7]7E
ARTpER FEel 9o} 2 Aol el eI
77 FES ARG RA I AYA G LI 7), olH| 1S

Table 12. Examples of product establishment of In-vitro diagnostic medical devices

Establishment-proposed product

Reference product

No.
Device name Class Code Device name Class
1 Abnormal hemoglobin analyzer 2 GKA  Abnormal Hemoglobin Quantitation 11
2 IVD reagents for anti-neoplastic TDM test 3 W01020805Antl.'ne(.)plasuc tdm (therapeutic drug
monitoring)
3 Fluorescence detecting UV lamp 2 GMB  Light, Wood's, Fluorescence I
Fluorescence in situ hybridization, anaplastic Fluorescgnce In Situ Hybridization,
’ 3 OWE  Anaplastic Lymphoma Kinase, Gene 111

lymphoma kinase, gene rearrangement

Rearrangement
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Table 13. Examples of product segmentation by Intended use

Existing product

Segmented product

Device name Class Device name Class
Mediastinoscope, flexible, fibreoptic, general-purpose 2
Mediastinoscope, flexible, fibreoptic 2  Mediastinoscope, flexible, fibreoptic, surgical 2
Mediastinoscope, flexible, fibreoptic, diagnostic 2
Stereotaxic unit, navigation 2
) ) o Stereotaxic unit, neurological 2
Stereotaxic unit, navigation 2 . .
Stereotaxic unit, ear, nose, and throat 2
Stereotaxic unit, orthopedic 2
) ) Monitor, apnea, facility use 2
Monitor (apnea detector), ventilatory effort 2 )
Monitor, apnea, home use 2
o o o Clip, implantable, mini-vascular ligating 3
Clip, implantable, mini-vascular ligating 3 o ) )
Clip, implantable, microvascular anastomotic 3
Transcutaneous electrical modulation system, scrambling 2
Transcutaneous_electmcal modulation 2 Stimulator, transcutaneous, electrical, for Arthritis 2
system, scrambling
Stimulator, transcutaneous, electrical, for sinus pain 2

HHA A DA 17T, A F U A A JA A 7T =
AlEststglon 71&E S5 WA glo] A5 FDA| A
Class IIZ #2]%+= Neurological Stereotaxic Instrument’,
‘Ear, Nose, And Throat Stereotaxic Instrument’, ‘Orthopedic
Stereotaxic Instrument’ #2232 Z113519ith 3) FDA= &
TESH7IE AHE Aol weh 3 -8-(Monitor, Apnea,
Facility Use), 7F§-&(Monitor, Apnea, Home Use)2o 2
LRk o] I TEFEYI S WASTREFEY o
N EREFEHI R ARsksiet.

4) FDA= vA@aol #83h= o4 F 2 (Device,
Anastomotic, Microvascular)S B E20g J1H3L31
olof = ‘wBRGoIAYIY ERE fA8kT WA EY
BolAF &= F52 ARttt 5) FDA= Ao
W AZEQo]E AR HAlo wt AlEslstal glo] =
AL FTHALZEoPE ‘HlolH PRz ES 0P, ‘7|
TAMVISA LT E o), QAGHHFHAZE PE Al
Skol4ct. FDAQ] Data Acquisition Software’, ‘Software,
Similarity Score Algorithm, Tissue of Origin for Malignant
Tumor Types’, ‘Blood Establishment Computer Software

And Accessories’ =22 2F1135}9ic).

(2) A8

1871¢] oj=mr]7] F50 Uhe] ALido=r)7] 5
ARG ol whet AlZestinh. 1 A3t Q=7)7] 497 &
=, AL 27]7] 2l F5E =Esien dAIE i 149

< &5 VN § S5 d=-Fo1H vt
o

5 2 AlEsIsiict. FDAS] Light, surgical, ceiling mounted’,
‘Light, surgical, carrierZ%3} EMDN9] ‘Fixed scialytic
lamps’, ‘Mobile scialytic lamps’ &E-& #1353t 2)
FDAoJ A= A7]4](‘Urodynamic measurement system,
cystometer, electrical’), 7}2~4](‘Urodynamic measurement
system, cystometer, gas On Hydraulic Device’), 3-94]
(Urodynamic measurement system, cystometer, hydraulic’)
WAUHAAS Eem st olo] = WEUIA 5=
ARSI AA, THAERHA AN, AR A =
Alglstar Z1of wet 7|E F52] 2o A 3)
FDA= He|RHIS 4425 Sl wet Holx#(Diazo
Colorimetry, Bilirubin), 4~ (Enzymatic Method, Bilirubin’)
o7 FHEskal glo] s WHFRSALAE Holxrde
FRISHEA L} BaAGUFHSHLA R AlEststal e

v 7% E2L W o] fA3

L

¢

(3) =
6le) olm7)7] B2 woyo] wie) AlRslsioict. 1 A7 o
27)7] 147) BES 2Es9lon A ® 150 Hs)
Atk 712 F2 67 & BB dF-dogelrt mE
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Table 14. Examples of product segmentation by Indications for use

Existing product Segmented product
Device name Class Device name Class
. ) Light system, surgical, mobile 1
Light system, surgical 1 ) )
Light system, surgical, fixed 1
Urodynamic measurement system, cystometer 2
) Urodynamic measurement system, cystometer, electrical 2
Urodynamic measurement system 2 ) ) )
Urodynamic measurement system, cystometer, gas On Hydraulic Device 2
Urodynamic measurement system, cystometer, hydraulic 2
Analyzer, Bilirubinometry 1
Analyzer, Bilirubinometry 1  Analyzer, Bilirubinometry, Diazo colorimetry 2
Analyzer, Bilirubinometry, Enzymatic method 2
B 15, 2op] 2 85 ESR) A28t o
Table 15. Examples of product segmentation by Shape
Existing product Segmented product
Device name Class Device name Class
) Annuloplasty ring, Rigid or Semi-rigid 4
Annuloplasty ring 4

Annuloplasty ring, flexible or unsupported

Tracheal prosthesis

NN IS

Tracheal prosthesis 4 )
Tracheal prosthesis, expandable

AE 52 37H0]5L W7ol §l= #5 ES otk 1) YmI)7] 2T EF5S E=Esilen dAE & 160 A7

aeE Aol wek A4 (Rigid or  SklEh 7] #5110 %{‘ R = R Sl b
semi-rigid heart valve rings with support)d} A HAE ZZL 3Jjjola stF-FojAHor7} HAE & 17,
(‘Flexible or unsupported heart valve rings)Co & FE  WZo] gl Z2o 7ot} 1) FDAoJA] ¢ Q& &
skal Qlol AU SR S HAANAdB 8L 54 (Prosthesis, ligament, resorbable)} B g4~/d(Prosthesis,
2o} ‘ARG e R MB35 2) FDAoJA 8 ligament, non-absorbable’) 0.2 JLE3}1 Qlo] =) 9l

A3 015 7] & (‘Prosthesis, Tracheal, Expandable)S ¥ o) 22 B|EHAF, ‘Sl zE AlEst
L8 RS Qlo] I RIF7I F=ol tisl TRl Skt 2) FDAoJA oA m o] 48 (Bone, Heterograft)2}
37| Fua AlRsstal 7€ F52 FAsH =M 20]4-8# (Bone graft, animal source’)E B +
503 ok 9] S R4S £ o

4) A= FEAEO|AEW FS AlEIekL 7|E F5Y T

17he] =717] S5 A=l wet AlEslelalnt. 11 23 o olE WAt

I 16. 2ol 2 2wF @) AES oA
Table 16. Examples of product segmentation by Material

Existing product Establishment product
Device name Class Device name Class
o Prosthesis, ligament, non-absorbable 3
Prosthesis, ligament 3

Prosthesis, ligament, resorbable

Bone graft, animal source or other living 4

3
Bone, Heterograft 4
things’ source Bone graft, animal source 4
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Table 17. Examples of product segmentation by Invasive/non-invasive

Existing product Segmented product
Device name Class Device name Class

Corneal prosthesis, Keratoprosthesis, Permanent Implant 4

Corneal prosthesis 4
Corneal prosthesis, Keratoprosthesis, Temporary Implant, Surgical Use 4
Endocadial pacemaker electrode, permanent, implantable 4

Pacemaker electrode cardiac, Endocadial pacemaker electrode, temporary, implantable 4

implantable 4 Epicardial pacemaker electrode, permanent, implantable 4
Epicardial pacemaker electrode, temporary, implantable 4

H 18. YALG ol Fofl T AFFEE) AlES} A4
Table 18. Examples of product segmentation by Reusability

Existing product Segmented product
Device name Class Device name Class
) Soft contact lens, daily-wear 2
Soft contact lens, daily-wear 2 )
Soft contact lens, disposable 2
] ) ) Spinal anaesthesia needle, single-use 3
Spinal anaesthesia needle, single-use 3 . )
Spinal anaesthesia needle, reprocessed 2
(5) A AFY] oI T HAE F52 dlolaL, WA o] gl #=2 2/lolth 1)

|

TR oJ2717] BB QA AR olio] wlek AlEslk  FDAo|M AZEZGEz] e A HEATE
dct. 2 A} o&7|7] 17T EES =&351900 A2 (Lens, Contact, (Disposable))S HE

= 170] Helsiin. 12 B2 ) 3 ERuy aE-go] T WUHGATEA=] the] ‘Us|2§
4oph 25 WA RO el B doldel WA Ul B4 ALSIeHct. 2) FDACA H-role el el 3
Aol ol 17, HAo] gl 52 2710|tt. 1) FDAo|  &(Needle, Spinal, Short Term’)i} ZjA}&-(Needle, Spinal,
A QlFZIarS o Lo Alg(‘Keratoprosthesis, Permanent  Short Term, Reprocessed’) &5 8 JLES}IL Qlo] =+
Implant)a} Y A|o]4]-§(Keratoprosthesis, Temporary — AupF & F55 UIGALuhHER, AHARE7Hs3
Implant, Surgical Use’) &2 &3kl Qlo] f 15z FupFg3’e s AlEslstqit.
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St 2) FDAojA AAHE 7] A2 g0 4]8-(Permanent v, D&t gl HE

Pacemaker Electrode’) JA]0]4)-&(‘Electrode, Pacemaker,
Temporary) 2 2 4-585}131, EMDNoj|A] 4] ejaba=H(Epicardial ols}-
permanent cardiac leads)¥} Alerd=(‘Endocardial <

pacemaker leads, single-lead’)©.= “Fistal Qlo] = a1 gl U, W F5 ERAAC A e Fet
O ABARAE LS GO AFANIAEA A, o} A o)m77)o] dhe) sirkE WA she )
‘Aol AU A, ol A o)Rm)Y] AxAY ofeigoel 4 Aom welth A

1A=, Aol g E T M= o8 RS RSt weh AR o)R Y715 bXEkAl wejskr] fls) Al
&gt AZo)ar el Fi BRAAC] npdo] Fasitt.

AlA &=2717] AellA e APFERES Hole vt

(6) AARE o7 o9 TB HEAS 2ARElD Ao TEHEZ} H|w

57H0) 02717] EHS ARG olfo] et ARsslelnh. stk R B8 ERAAL AAS 95 B2 44 A
1 AT o)) 107 BEE mESGon] dAS E 180 7123 AEE 712 vieisle] gERER A8 E2S A
el 712 2% ) % ER9T dFgoldopt = Aska AlRE V12 9w ARst Fue AXskt.
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