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A Study on Safety, Performance and Clinical effectiveness Test
Guideline of Versatile Ophthalmic Laser System
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Abstract: Ophthalmic Laser System is widely used in Selective Laser Trabeculoplasty of Open Angle Glaucoma and
Ocular Hypertension. Versatile ophthalmic laser system is a medical device with technology that checks the condition
of the treatment area by irradiating a continuous laser pulse on the treatment area, and monitoring the microbubble
reaction caused by the temperature increase of the melanosome through the ultrasonic signal and the optical signal
sensor. It performs selective laser treatment without damaging the photoreceptor by controlling the wavelength of
the laser when microbubbles are detected. This study aims to suggest a guideline for evaluating safety, performance
and clinical effectiveness of Versatile Ophthalmic Laser System in accordance with the growing technology. Inter-
national Standards, Regulations, and Clinical Trial Protocols were investigated and analyzed for this study. As a result
of this study, the safety, performance and clinical effectiveness test guideline for Versatile Ophthalmic Laser System
were proposed. This guideline will ensure the safety and efficacy of Medical device, and furthermore it is expected
to be able to promote the development of technology development by supporting a clinical trial plan.

Key words: Ophthalmic laser, Safety and performance, Clinical effectiveness, Evaluation
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Fig. 1. Versatile Ophthalmic Laser System
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Table 1. Classification of Ophthalmic Laser surgical units in domestic country

Mid-Level of Product Category Low-Level of Product Category Product group title Class

A37030.01 Laser, ophthalmic, argon 3

A37030.02 Laser, ophthalmic, Nd:YAG 3

A37000 A37030.03 Laser, ophthalmic, krypton 3

Laser apparatus for o

medical use A37030.04 Laser, ophthalmic, diode 3
A37030.05 Laser, ophthalmic, holmium:YAG 3

A37030.06 Laser surgical unit, ophthalmic, others 3
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(Medical Instruments), 85 ‘@o]#] Xg7]o| &3t}
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kg o)A A|AEI} T E Parti= Part 886 Ophthalmic
devices'= ‘Subpart E-Surgical Devices/8886.4390 Ophthalmic
laser®|| 43}, class Il 53 Q87|7|2 E5=cH10]. &

Ho A= ZA o777 E -,ETﬁ.Oﬂ u}2} ‘Ophthalmic solid-
state laser system, photocoagulation/photostimulation’=
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Table 2. Classification of Ophthalmic Laser surgical units in foreign country

o] efof kg FlolA 7] F

Product code Device classification name Class
USA (FDA) 21 CFR 886.4390 (HQF) Ophthalmic laser class 11
62197 Ophtha_lmic sqlid-state laser system, photocoagulation/ class IIa
EUROPE (GMDN) photostimulation class ITb
16947 Ophthalmic solid-state laser system, photodisruption class IIT
70634000 Ophthalmic laser photocoagulation system class III
JAPAN (JMDN) ) )
70635000 Ophthalmic pulsed laser surgical system class IIT
E 3. lapgaolied] B Az 49 o7} 7%
Table 3. Number of manufacture/import approvals for each Ophthalmic Laser Surgical units
Device classification name Manufacture/Import Business Approvals
) ) ) manufacture 1 1
Laser surgical unit, ophthalmic, others )
import 8 12
manufacture 0 0
Laser, ophthalmic, Nd:YAG
import 10 25
) manufacture 0 0
Laser, ophthalmic, argon )
import 3 5
manufacture 1 1
Laser, ophthalmic, diode )
import 10 23
manufacture 0

Laser surgical unit, ophthalmic )
import
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Number of Standard/Public
Notification

Standard/Public Notification

MFDS Public Notification Common Standards and Specifications on Electromechanical Safety

Electro-mechanical No. 2015-115

of Medical Devices

KS CIEC60601-1
TEC 60601-1(2012)

Safety

Medical electrical equipment — Part 1 : General requirements for
basic safety and essential performance

MFDS Public Notification
No. 2017-45

Common Standards and Specifications on Electromagnetic Safety of
Medical Devices

Electro-magnetic

Safety KS CIEC60601-1-2 Medical electrical equipment — Part 1-2:General requirements for
basic safety and essential performance — Collateral standard :
IEC 60601-1-2(2007) electromagnetic disturbances — Requirements and tests
MEFDS Public Notification Common Standards and Specifications on Biological Safety of
. . No. 2019-4 Medical Devices
Biological
Safety KS P 1S010993-1 Biological evaluation of medical devices — Part1 : Evaluation and

ISO 10993-1(2009)

testing within a risk management process

MFDS Public Notification

Basic Safety and No. 2019-61

Medical Device Standards and Specifications

Essential
performance of
Laser System

KS C IEC 60601-2-22
IEC 60601-2-22(2012)

Medical electrical equipment — Part 2-22 : Particular requirements
for basic safety and essential performance of surgical, cosmetic,
therapeutic and diagnostic laser equipment

Laser KS CIEC60825-1 Safety of laser products — Part 1 : Equipment classification and
classification TEC 60825-1(2014) requirements
KS CIEC62471 Photobiological safety of lamps and lamp systems
IEC 62471(2006) Photobiological safety of lamps and lamp systems
Optical energy KS P I1S015004-1 Ophthalmic instruments — Fundamental requirements and test methods —
safety ISO 15004-1(2006) Part 1 : General requirements applicable to all ophthalmic instruments

KS P ISO15004-2
ISO 15004-2(2007)

Ophthalmic instruments — Fundamental requirements and test methods —
Part 2 : Light hazard protection
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Table 5. Safety and Performance Test Contents

No. Test Contents

Test Method

1  Electromechanical Safety

Apply Common Standards and Specifications on Electromechanical Safety
of Medical Devices

2  Electromagnetic Safety

Apply Common Standards and Specifications on Electromagnetic Safety of
Medical Devices

3  Biological Safety

Apply Common Standards and Specifications on Biological Safety of
Medical Devices

4  Laser Wavelength

Operate the instrument normally and measure it using a
spectrophotometer.

5 Aiming Beam Power

Measure the power of the Aiming Beam with a laser power meter

6 Pulse Duration and Repetition Rate

Measure the laser beam with a Photo detector and Calculate pulse duration
and repetition rate using the oscilloscope.

7  Spot Size

Irradiate the laser beam to the laser beam profiler and Analyze the
diameter of the Spot Size using the software.

8 Laser Pulse Energy

Measure the Laser Pulse Energy using the laser power meter.

9 Pattern

Irradiate the laser beam to the laser beam profiler and Analyze the Pattern
of the laser beam using the software.

10 Cable Separation Strength

Measure the separation strength by using a push pull gauge or a tensile
strength tester

11 Real time monitoring Sensor

Irradiate the laser to the artificial eye and check the sensor is working
properly.

12 Safety Devices Operation

If there are safety devices such as emergency switch, remote interlock, key
switch, etc. check that they work properly in the intended environment.
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Table 6. Comparison of Performance Test contents of Conventional Ophthalmic Laser System

No. Test contents Conventional ophthalmic laser units Versatile ophthalmic laser system
1 Laser Wavelength Apply Apply
2 Aiming Beam Power Apply Apply
3 Pulse Duration and Repetition Rate Apply Apply
4 Spot Size Apply Apply
5 Laser Pulse Energy Apply Apply
6 Pattern Apply Apply
7 Cable Separation Strength Apply Apply
8 Real Time Monitoring Sensor Performance Not apply Apply
9 Safety Devices Operation Apply Apply
E 7. 2 A 24 D AFE 47 A
Table 7. Display of Monitoring Sensor Detection and Auto Stop
No. Auto stop Arrow icon
Auto stop at 1st to 3rd shot !
2 Auto stop at 4th to 15th shot (In case the bubble is sensed in the 15th shot) PN
3 Auto stop at the 15th shot (In case the bubble is not sensed in the 15th shot) 1
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Fig. 2. Real time Monitoring Sensor Performance Test (a) Artificial eye installation, (b) Monitoring Sensor installation, (c)
Laser irradiation
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Table 8. Result of Monitoring sensor Performance Test
No. Energy Result No. Energy Result

1 30 pJ 1 6 45 ud !

2 30 pd 1 7 40 pd -

3 60 pd | 40 pd >

4 60 pJ l 40 pJ -

5 50 pJ ! 10 40 pJ -
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Table 9. Clinical Trials status of Selective Laser Trabeculoplasty in Open-angle Glaucoma Patients

No. Study Identifier

Study title

1 NCT03750201

A Study to Assess an Automated Laser Device for Direct Selective Laser Trabeculoplasty

2 NCT03529591 Degrees With SLT?

Is the Reduction in IOP After Treatment of 180 Degrees Equivalent to Treatment of 360

3 NCT02928289

Randomized Study of the Safety and Effectiveness of the Sight Sciences VISCO360
Viscosurgical System Versus SLT in Primary Open Angle Glaucoma (VISCO360 Study)

4 NCT02226094 " ' ular Hypertension

Safety and Efficacy of Deep Wave Trabeculoplasty (DWT) in Primary Open Angle Glaucoma

5 NCT01956942

Micropulse Laser Trabeculoplasty (MLT) Versus Selective Laser Trabeculoplasty (SLT) for
Treatment of Open Angle Glaucoma

6 NCT01767753

IOP Fluctuations in Patients With Primary Open-angle Glaucoma, Before and After
Selective Laser Trabeculoplasty

NCT01687465 A Trial to Compare the Laser Treatment (SLT vs. ALT) in Glaucoma Patients
NCT01384149 EXTERNAL SLT Treatment in Patients With Uncontrolled OPEN ANGLE GLAUCOMA
NCT01342406  Effects of Selective Laser Trabeculoplasty on Aqueous Humor Dynamics

10 NCT00986141

Effects of Selective Laser Trabeculoplasty
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Table 10. Clinical Trial Endpoints of Selective Laser Trabeculoplasty in Open-Angle Glaucoma Patients

No. Study Identifier Primary Endpoint Secondary Endpoint
- The difference between the two treatment - Mean percentage reduction in IOP after the
1 NCT03750201  Sroups between the mean baseline IOP treatment [3, 6, and 12 months]
and the mean IOP after the treatment [6 - Number of medications as compare to screening
months] visit [12 months]
2 NCT03529591 - Intraocular pressure response [6 months] - Adverse events/Complications in eyes [6 months]
3 NCT02928289 -Mean change in diurnal IOP *Proportion of subjects achieving a > 20%
reduction in mean diurnal IOP
- Percent decrease in IOP
4 NCT02226094 Char}ge .in dependence on IOP-lowering i
medications
- Adverse Events [Intra/post-procedural]
5 NCT01956942 - IOP reduction [within 6 weeks to 3 months] -Incidence of intraocular inflammation [within 6 weeks]
- Differences between the nycthemeral IOP - Assess IOP patterns of POAG patients during
6 NCT01767753  patterns during two 24-hour periods before office hours
and after SLT - Safety and tolerability in this patient population
- Compare the IOP lowering effect, Visual acuity,
7 NCTO01687465 -IOP difference between baseline and 12  Trabecular meshwork pigmentation, Adverse
month post-laser events between the groups [baseline, 1hour, 1week,
and 1/ 3/6/12 months], SLT repeatability
-IOP values as a measure for treatment
8 NCT01384149 success (success : decrease >/= 20%) Use of supplementary treatment for IOP [6 months]
-Changes in IOP after SLT
9  NCTO1342406 . Changes in outflow facility [3 years] )
To evaluate the effect of SLT on the
10 NCTO00986141  diurnal intraocular pressure variation in -

OAG patients [3 years]

11, 944
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Table 11. Key consideration contents of Clinical effectiveness Test

No. Clinical Trial contents Method
1 Purpose of Stud To evaluate the efficacy and safety of selective laser trabeculoplasty using Versatile
b y Ophthalmic Laser System in patients with open angle glaucoma
2 Condition Open Angle Glaucoma or Ocular Hypertension
3 Eligibility Criteria Establish the Inclusion Criteria and Exclusion Criteria to exclude patients with
g y factors that may affect Study result.
Subjects will be randomly assigned, test group will apply Versatile ophthalmic laser
4 Study Design system and control group uses conventional ophthalmic laser equipment. The study
is designed with single blind.
Essential information for determining the number of subjects includes research
5 Number of Subject hypotheses, significance levels, statistical power, statistical methods and expected
effect differences from previous studies or literature reviews
Since the medical device is used for the purpose of lowering IOP by performing
6 Study Endpoint selective laser trabeculectomy, intraocular pressure drop is the Primary Endpoint
and vital signs and adverse events are safety relevant endpoint
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