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Abstract: Medical laser equipment using optical energy is used to surgery and treat diseases by destroying and
removing tissue. Domestic laser equipment has been used steadily in the skin and cosmetics sectors and has been
changed to radiate high-power energy in a wide range to shorten patient treatment time. However, side effects such
as burns and damage of normal tissues occurred. To solve this problem, techniques for detecting lesions using an
imaging device and selectively radiating the laser have been developed. In this study, we proposed an evaluation
method to evaluate the safety and performance of target detection accuracy, laser irradiation accuracy and motion
protection device technology derived from product analysis and investigation. Finally, the validity of the evaluation
method was evaluated by evaluating the imaging device based laser equipment as the proposed evaluation method.
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Table 1. Medical laser equipment classification table
Class Explanation Output (mW)
1 Even if the laser beam source is irradiated to the human body, it is not dangerous.
M Viewing or irradiating a laser beam with an optical instrument is dangerous to humans. -
However, the product whose accessible emission limits is class 1.
When the laser beam is irradiated to the eye, it can be protected by 0.25 second eye blink.
2 However, the product with a pulse width of 0.25 seconds or less whose accessible emission
limits is class 1. <1
oM Viewing or irradiating a laser beam with an optical instrument is dangerous to humans.
However, the product whose accessible emission limits is class 2.
3R It is dangerous if the laser light is irradiated directly on the eye 1~5
3B It is dangerous if the laser light is directly on the human body 5~500
4 It is dangerous if the laser light is directly or reflected on the human body > 500
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Table 2. Safety/performance evaluation items of medical laser equipment

- Safety Performance

1 Marking of exterior Output energy

2 beam radiation Laser output accuracy

3 Power supply interruption Output stability

4 Output data accuracy Output wavelength

5 Protection against dangerous output Output mode

6 Emergency laser stop device Irradiation light size

7 Exterior and cover Output of indicator beam

) Key switch
8 Hand controller and foot switch )
) Power switch
Safety device )

9 Stand by/ready Foot switch
10 Target pointing device Stand by/ready
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Table 3. Safety/performance additional evaluation items of medical laser equipment

Test method for accuracy of target diagnosis

Mea}surmg Image Analysis Tool
equipment

1. Use the product to check whether the lesion is correctly detected and save the image.

A Measuring 9 The target region is determined by deleting the detected region from the corresponding
method * image and comparing the original image.

3. Use an analysis program to check if the point is detected correctly.

Observance  The accuracy of the diagnosis should be verified by the manufacturer's own analysis method by
check comparing the displayed image with the original image from the stored image.
Laser irradiated accuracy test method

Measuring  Equipment that can measure the error between lesion area and actual irradiation area such as
equipment non-contact coordinate measuring machine, magnifier, stereo microscope.

1. Prepare a simulated material (burn paper, animal skin, etc.) that can be diagnosed by the device.

B Measuring 2.

The actual laser irradiation is performed using the product on the simulated material.

thod . - - - -
metho 3 The error between the site of the irradiated laser and the position of the target in the
" simulated material is calculated using a measuring instrument.

Observance When considering the accuracy of the irradiation, the size of the lesion and irradiation diameter

check (one time) should be considered together. If the size of one simulated lesion is smaller than the

diameter of the irradiation, it is recommended to calculate the error relative to the center point.
Test method of protection device against movement such as tremor

ﬁ?ﬁ;ﬁ;ﬁ% Software evaluation of the product itself

1. Prepare the lesion simulated material with the same target and laser irradiation accuracy.

C Measuring 2.

Check the frame rate of the video equipment and check if the target is detected equally.

h - . - -
method 3 The accuracy of the diagnosis is measured when any hand shake or any lesion simulated
* material movement occurs.
Observance  Tracking frame rate xx flames / sec or more (must be a frame rate that can sufficiently reduce
check the probability of error due to shaking)
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Treatment area : 50 x 50 mm
Recognition size : 0.02~0.12 mm

Recognition rate : > 80%

Recognition speed : < 1s Sanvolang

Optical pilot power : < 1 mW

Optical pilot Wavelength : 808 nm

Optical pilot laser spot size : 0.2 mm
T2 1. A 8 Fl Aol A2 P4 w Al
Fig. 1. Laser system configuration and specifications under
development
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Fig. 2. Experimental result of accuracy evaluation of target
diagnosis. (a) Target diagnostic image through image algorithm
(b) Image registration of skin and target diagnostics
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. Actual lesion area

O Lesion detection area

O Laser irradiation area
T3 3. oA A AT H7F AY At (a) 7H|2t 944-S B3t
7 2 @het AA| oA 2ARE B 92 ($), (b) B 912
H] glo]A] 2ALe] et 4
Fig. 3. Experimental result of accuracy evaluation of laser
irradiation accuracy. (a) The target position (left) through
the camera image and the actual laser irradiated target
position (right) (b) Accuracy analysis of laser irradiation to
target position

EEsPIoll= il ql7]el Slwg- dlolA] Avle]
Ao} grafet Holx S8 SA71ete] AAE Feste]
a9 3(]0)3} 71—0] x%p_:]-g E/}jo] I3} 74 og AH7L541:} kel
a2 I 309 HHHEAg o] A dlolA A
o] e Ayt idEdg e A5 1.5 o
d Al AR 7551 ﬂl*&éfm HlolA 2Ate] B &
Ae] At 4 1098 A g Rejet A
Ak e e iikg FAT AS AR

FE
OII
o
_9,
rsl
£

4
M2 7Ies 78] Hgt A2
A AlRbetget. Al 21yt 2]

R FlolA AR Aot BrF e AlEe] dse gkl
5H7] 91t Al 7t FmoR ARt} exleg AXT

912 Hoz wobgch ohyh, AP Bohe] ALSS G
719 A A58 ol 7l 37140 A 5
WY 5 SAol e HEAA AP AF Yol uet

=]
=2 )= iy
48 /1y cive et # %—;— Ao ueloy AR

Fo] thgsA Aol

uje} g ABS AFeke Y oA EEIP} 1B
NG AT, ML 71% AT R AR % 7t
5o Aol wat 7)gol e e 9% o AL
Ao oyett.

AARR 429 l27)7) F1ge e gl A @
A Aze B /16T e A At Ak
Aokst w7 e B AES weA % AR A
e ARHTHLL. S 2717 719150 A A 429
Az 714 S 918 Thret A Amska A,
Aze 71l Hast A A7} ] ke vjnjg w
oft}. olefat AgF &ollA] ) AlEolorEebAA ol

4 9=717] AAEe] AT Q= ol d4sl] 919 %
o IS Fal Aze 714l AR A, A B A
e A Ustid welsta Qek12]. FORE He 7)<
dhat cheRt Bt 7145e] F7hA0R AErkE S i s
Hedom mEske A B7h WS A, Aokt 4 9l
Aoz 7|thet.

Fslar

References

[1] The International Electrotechnical Commission, IEC 60601-
2-22 : Medical electrical equipment - Part 2-22: Particular
requirements for basic safety and essential performance of surgi-
cal, cosmetic, therapeutic and diagnostic laser equipment. 2012.

[2] Ministry of Food and Drug Safety, Regulations on medical
device items and classification. 2018.

[3] Choi SH, Shin YM. Medical laser market trends and fore-
casts. Daejeon:ITFIND. 2013:7-15.

[4] Kim SY, Song HJ. Market analysis of laser surgery devices
item. Cheongju:Korea Health Industry Development Insti-
tute. 2015:3-12.

[5] Lee KK. Shooting Distance Adaptive Pore Extraction for
Skin Condition Estimation. Journal of the Institute of Elec-
tronics and Information Engineers. 2015;52(8):106-14.

[6] Jeon JH, et al. Analysis of 69 cases of adverse events asso-
ciated with laser treatments. Korean Journal of Dermatology.
2016;54(5):362-7.

[7] Ko KK, Jeong SH, Lee JY, Lee SJ. Development of a Pores
Detection Algorithm for an Automatic Laser Epilator. The
Korean Institute of Electrical Engineers. 2016:53-5.

[8] Pan Wei. Skin Image Processing and Skin Characterizations.
Diss. London South Bank University. 2017:103-29.

[9] Park KH, Noh HS. Effective Acne Detection using Compo-
nent Image a* of CIE L* a* b* Color Space. Journal of Dig-
ital Contents Society. 2018;19(7):1397-403.

[10] The International Electrotechnical Commission, IEC 60825-
1 : Safety of laser products - Part 1: Equipment classification
and requirements. 2014.

[11] Heo'Y, Jeong HG, Kim DY. Medical Device R & D Investment
Strategy in accordance with Global Technology Regulations.
Korea Evaluation Institute of Industrial Technology. 2018.

[12] Ministry of Food and Drug Safety, Guidelines for Writing
Technical Documents for Laser Surgery. 2018:22-45.



