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The Current State of Intended Equipment for Heating in Medical
Use Based on Domestic Licensed Medical Devices
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Objectives : This study aimed to determine the status of thermal stimulation devices approved in Korea for medical applications
over the past 10 years, and based on this, to obtain insight for future thermal treatment in Korean medical institutions. Methods :
We searched the item classification list entitled "Regulations on Medical Device Items and Rating by Item” from the Ministry of
Food and Drug Safety Notice No. 2021-24, 2021 (Enforced March 19, 2021; www.mfds.go.kr) for individually licensed heaters using
the terms "heat" and "heating'. Results : We identified 17 items of thermal stimulation product group, of which 1,308 devices were
licensed by February 4, 2022, and 53.2% of them (n=696) were devices with valid permits for distribution in Korea. Among the
licensed devices, heating pad systems under/overlay (electric, home use) were approved the most, but combinational stimulator
(for medical use, home use; Grade 2) accounted for the highest percentage among the current valid permission. Moxibustion
apparatuses were licensed separately for electrical use and non-electrical use, and occupied a low percentage of the total devices.
We analyzed 307 devices that were accompanied by technical documents and found that the heat sources were wires in 145
(47.2%), infrared rays in 44 (14.3%) and ultrasonic waves in 42 (13.7%) devices. Most (83.1%) devices were used for pain relief, while
other applications included beauty, cancer treatment, maintenance of infant body temperature, and healing fractures.
Conclusions : Thermal stimulation devices accounted for about 0.9% of all medical devices, and among them, combinational
stimulators and heating pad systems under/overlay had the most valid permits. Thermal stimulation devices using heating wires
and infrared rays were the most prevalent, and most were used to relieve pain. In order to develop a range of thermal stimulation
devices that can be utilized in Korean medical institutions, it is imperative that they have potential applications beyond pain
management, addressing various medical purposes. To achieve this, foundational research is necessary to effectively apply diverse
heat sources based on medical objectives.
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Acquisition of all items by the ministry of food and drug safety
2,234 items (product group)

|

Search for keywords 'heat’,
'heating’
Additional screening in items

non-equivalent removed
2,169 items

|

65 items

Identification and Screening

Heat 53 items
Heating 10 items
Additional screening 2 items

Duplication removed 7 items

|

Analysis 58 items

Eligibility

41 items excluded based on
exclusion criteria

Purpose of cautery
or hemostasis: 1
Tissue necrosis: 1
Use to expand
organization: 2
Use of coronary
angioplasty area: 1
Heart rate
monitoring: 2
Tracheal and eye
dilatation: 2
Material Injection: 3
Inhaler: 2

Disinfection and
sterilization: 5
Cardiopulmonary
temperature control
unit: 3

Dental: 12
Electrical shock: 1
Biometrics: 3

In vitro heating of
tissue fluid: 2
Medical device
heating: 1

!

Qualitative analysis
17 items (n=1,308)

-

Exclusion of technical documents
from non-disclosure
17 items (n=1,001)

|

Heater, infant (n=3)
Bath, steam (n=0)

Heater system (n=16)

Included

Radiofrequency, heater (n=15)
Focused ultrasound stimulator system (n=28)

Hototherapy unit, infrared, home use (n=13)

Heating pad system under/overlay, electric, home use (n=96)
Heating pad system under/overlay, air, home use (n=0)

Heating pad, water, home use (n=0)

Diathermy treatment system, short wave, home use (n=3)
Combinational stimulator for medical use, home use (Grade 2) (n=56)
Combinational stimulator for medical use, home use (Grade 3) (n=14)
Diathermy treatment system, ultrasonic, home-use (n=10)
Moxibustion apparatus (n=21)
Moxibustion apparatus, electrical (n=8)

Studies included in qualitative analysis based on technical documents
14 items (n=307)

Hototherapy unit, infrared (n=15)

Hydrotherapy massage bath (n=9)

2001955 201097FA19] 517} AlE-2 & 42871(32.8%) 1L,
ARANEEAF7] 258(0=197), 7NAE-2L71(n=85), ALz
AZ1(0=25)7F A3, HA 717K1989~2022. 02. 047kX))T} B]a
Sto 517F fu] Fagol 14370(33.5%= AP =9kt
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Domestic Thermal Stimulation Device Status

Fig. 1. Flow chart of the process of
selecting thermal stimulation de-
vices items.

The “item (product group)” refers to
a set of medical devices consisting
of products with similar raw mate-
rials, manufacturing processes, and
quality management systems; The
number in parentheses, "(n)", refers
to the number of individual approved
medical devices within the same
product group.

SHH 20119%€] 202097H419] 5171 AlE-2 & 81570(62.3%)
2 20109th= 2%97] 5171 AlFo] 7 Bk Al7o] s,
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Fig. 2. Current approval status of 17 items of thermal stimulation product group.
Gray : Indication of domestic distribution of approved product quantity of 17 items of thermal stimulation devices, Blue : Number of
allowed products of 17 items of thermal stimulation devices that can be distributed overseas but cannot be distributed in Korea.
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Table 2. Approval status of 17 items of thermal stimulation product group from 1989 to 2021

1989~ 2000 2001~2010 2011~2020 ~2021 Total (1989~2021)
Items/Period
N % N % N % N % N
Heater, infant 5 14.3 8 1.9 7 0.9 0 0.0 20
Phototherapy unit, infrared 2 5.7 25 5.8 34 4.2 3 10.0 64
Bath, steam 0 0.0 2 0.5 0 0.0 0 0.0 2
Hydrotherapy massage bath 0 0.0 17 4.0 17 2.1 1 3.3 35
Heater system 4 1.4 10 2.3 27 3.3 2 6.7 43
Radiofrequency, heater 0 0.0 2 0.5 16 2.0 3 10.0 21
Focused ultrasound stimulator system 0 0.0 1 0.2 66 8.1 9 30.0 76
Phototherapy unit, infrared, home use 7 20.0 24 5.6 39 4.8 0 0.0 70
Heating pad system under/overlay, 3 8.6 85 19.9 343 421 6 20.0 437
electric, home use
Diathermy treatment system, short 0 0.0 1 0.2 4 0.5 0 0.0 5
wave, home use
Heating pad system under/overlay, air, 0 0.0 0 0.0 0 0.0 0 0.0 0
home use
Heating pad, water, home use 1 2.9 0 0.0 3 0.4 0 0.0 4
Combinational stimulator for medical 11 314 197 46.0 150 18.4 2 6.7 360
use, home use (grade 2)
Combinational stimulator for medical 0 0.0 11 2.6 19 2.3 4 13.3 34
use, home use (grade 3)
Diathermy treatment system, 0 0.0 12 2.8 26 3.2 0 0.0 38
ultrasonic, home-use
Moxibustion apparatus 1 2.9 20 4.7 51 6.3 0 0.0 72
Moxibustion apparatus, electrical 1 2.9 13 3.0 13 1.6 0 0.0 27
Total (n) 35 100 428 100 815 100 30 100 1,308
Produce (n) 28 396 776 26 1,226
Income (n) 7 32 39 4 82
Cancellation and withdrawal after 10 143 191 0 344

permission (n)

Table 3. The type of heat source used in the approved thermal
stimulation device described in the technical documents

Types of thermal stimulation N %
Heating wire 145 47.2
Infrared ray 44 14.3
Ultrasonic wave 42 13.7
Firer 21 6.8
Heater 17 5.5
High frequency 13 4.2
Water 9 2.9
Surface heating element 4 1.3
Microwave 3 1.0
High frequency+heater 2 0.7
Carbon fiber heating element 1 0.3
Infrared+carbon heating element 1 0.3
Heat+infrared 1 0.3
Heating film 1 0.3
Coil heating element 1 0.3
Heater LED 1 0.3
Polycarbonate, UV cured Cyanoacrylate 1 0.3

o, 3|ElE 0|83t 2¥7|(n=17)= A7|ALF7(n=8), 7NA-&
2971(=4), FoPFAA(n=2), A5-8-2E7(n=2) 183 7i3
BEFA=F71258) (0=1) F50] ZHA6I3iH. Sm-gaFued
7=13)e TS o83 29 WAlojglon, £5 o852
A2 E2 QA (n=9) FERF At 2= & 249 o]
Qo] 2719F &4 59 7lso] F7IE AUSITh

2) 297] AL BF: 2] 297](@3.1%= AME B4R
B WIE 7Ieok itk 11 9] 1R nlg-S 93t 2lny] 4
o] 7l&H 297|= BF FEFZITASAIAH(n=28, 9.1%)°]
Fom, o A7 F49] 2G7|= BT o8-8 1Fu2d7(n=15,
490E ZAFEQITE 1 2ol fot Al {4 HH o= fopkert
A(n=3, 1.0%), 24 AHFNE, 25 8 A9 HHo= 7l
B2ATA=7(n=3, 1.0%), vlelEA 7sAsk= Qg iR
Zo| distod 9=-8L97|(n=2, 0.7%), 43, 55, I3l sl
H18A QA ZA(n=1, 0.3%Z FAEACHTable 4).

3) AH& B tE 29 A=2] FF: 55 U3 5H9] 297

9] A% GHE o3 2 AFol 1Y WkT(n=149), 1 TR
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Table 4. Medical purposes in approved thermal stimulation
devices described in technical documents

Purpose of treatment N %
Pain relief (muscle pain) 255 83.1
Skin tightening and lifting (beauty) 28 9.1
Cancer 15 4.9
Maintain infant’s body temperature 3 10
Fracture healing (excluding skull and spinal fractures) 3 1.0
Dry eye syndrome 2 07
Stiffness, pain, inflammation 1 03
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Table 5. Types of heat source according to the purpose of use in approved thermal stimulation devices described in technical documents

Purpose of R ) Capillary
X . econstruction .
medical use ,_. ) L . Stiffness, . expansion,
Pain  Skin Maintain infant's Fracture Dry eye . ltching  of muscles,
Type of PR Cancer . pain, . . blood
relief lifting body temperature healing syndrome . . relief  restoration of . ;
thermal inflammation o . circulation
. . joint motion .
stimulation promotion
Heating wire 145 - - - - - 1 - -
(n=146)
Infrared ray (n=45) 42 - - 1 - 1 - - 1
Ultrasonic wave 1 28 - - - - - - -
(n=42)
Firer (n=21) A - - - - - -
Heater (n=17) 15 - - - - - -
High frequency - - 13 - - - - -
(n=13)
Water (n=12) 9 - - - - - - 3 -
Surface heating 4 - - - - - - - -
element (n=4)
Microwave (n=4) 3 - - - - - 1 - -
High frequency+ 0o - - - - - - -

heater (n=2)
Carbon fiber 1 - - -
heating element

(n=1)

Infrared+carbon 1 - - -
heating element

(n=1)

Heat+infrared 1 - - -
(n=1)

Heating film (n=1)
Coil heating
element (n=1)
Heater LED (n=1)
Polycarbonate, UV - - - -
cured

Cyanoacrylate

(n=1)

—
|
|
|

LED : light emitting diode, UV : ultraviolet.
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Table 6. Devices with additional functions other than thermal stimulation

_Item name N Types of thermal stimulation Stimuli other than heat
(n=total quantity)

Phototherapy unit, infrared 3 IR Visible rays

(n=15) 1 Light, vibration

Hydrotherapy massage bath 4 Water Hot water pressurization, vortex

(n=9) 2 Hot water pressurization, treadmill
1 Treadmill, resistance
1 Hot water pressurization, vortex, heater, UV-rays
1 Hot water vortex

Heater system (n=16) 1 Heating wire Visible rays
1 Heater LED Pressure
1 Polycarbonate, UV cured Cyanoacrylate Massage

Focused ultrasound stimulator 1 Ultrasonic wave High—frequency, general-purpose electrosurgical device

system (n=28) 1 General-purpose electrosurgical device
1 Low frequency
1 High frequency

Heating pad system 6 Thermic rays Electrical stimulation

under/overlay, electric, 4 High frequency

home use (n=96) 3 Massage
2 Infrasonic, light, ultrasonic
2 Electric stimulation, low frequency
1 Massage (medical vibrator, extremity pressure circulation

Heater
Thermic rays
Thermic rays

w

S A D AN O WO s s

Combinational stimulator for
medical use, home use
(grade 2) (n=56)

N

Combinational stimulator for 1
medical use, home use

(grade 3) (n=14)

Diathermy treatment system,
ultrasonic, home-use (n=10)

Moxibustion apparatus (n=21)

Moxibustion apparatus,
electrical (n=8)

Heat + IR
Ultrasonic wave
Pyrotechnics
Heater

device, electric traction device)
Low frequency, light
Massage, high frequency, electrical stimulation
Visible light, laser
Massage, electrical stimulation
Massage, low frequency
Electrical stimulation
Low frequency
Low frequency electrical stimulation
Massage, low frequency
Ultrasound, infrasound, electrical stimulation
Visible light
Red light, blue light
Visible light, low frequency
Electrical stimulation, light, low frequency, ultrasound
Low frequency
Cupping machine
Low frequency

IR : infrared ray, LED : light emitting diode, UV : ultraviolet.
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