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Abstract: : Macular degeneration is a disease in which the macula, the central part of the retina, is damaged and is one
of the three major eye diseases along with glaucoma and diabetic retinopathy. Most of the optic cells and optic nerves are
located here, and it is the most important place for vision as it is where images of objects are formed. The main symptom
of macular degeneration is the inability to clearly distinguish the shape of objects or the ability to distinguish colors and
light and dark. It is also a serious eye disease that causes black spots in the center of the field of vision. However, because
it is difficult to distinguish from the form of vision loss caused by presbyopia, early diagnosis is often missed. The most
commonly used treatment for macular degeneration is antibody injection therapy. This treatment requires regular injections
once every 1 to 2 months. During antibody injection treatment, the fear of having to inject directly into the eye and the
cost of repeated procedures over a long period of time are a great burden to patients. To overcome these problems,
sustained-release preparations are being developed in special dosage forms using drug delivery systems. The drug release
rate and release time can be adjusted, dramatically reducing the number of drug administrations. However, micro-implants
(20.46x6.0mm), which are sustained-release preparations, are highly brittle because biodegradable resin (PLGA) and
therapeutic agent are mixed in a 4:6 ratio. Therefore, there is a high risk of it being damaged during handling. When
physical force is applied to the micro-implant to cut it to a certain size, the cutting surface is rough and the length is not
accurate. Therefore, in this study, laser cutting equipment was used to cut the micro-implant. In addition, the cutting
surface properties according to the laser type were analyzed, and in particular, the content of flexible substances
(Dexamethasone Acid, Dexamethasone Ketone, Dexamethasone Aldehyde) according to heat exposure was analyzed.
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Fig. 2 Micro implant inserfion method and device
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Fig. 4 Micro implant cut surface by mechanical
method (rough and uneven)
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Fig. 5 Tray design for fixing and cutting micro implants
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Table 1 Comparison of plastic material mechanical
properties(PC vs PEEK)

Mechanical i

propetties Condition PC PEEK

Tensile strength S50mm/min 69MPa 100MPa
Flexural strength | 2mm/min, 10N 97MPa 171MPa
Compressive Smm/min, 10N | 64MPa 95MPa

strength

Thermal 23~100C, 8x10-5K | Sx10-5/K
expansion

Moisture o

absorption rate 96 hour(23C) 0.06% 0.03%
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Fig. 7 Micro implant cutting experiment using Nano UV
loser

Table 2 Laser Specificatfion

Classification Test Condition Remark
Laser type Nano UV
Pulse
Wavelength 355nm number/sec
Pulse repetition rate range 30kHz
Pulse width(ns) @ 30kHz | 20ns @ 50kHz
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Laser power 30%
Scanning speed 200mmy/sec Cutting time
Distance between sample 234mm
and lens
Loop count 7 cycle nur(rill)]::/?)%int
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Fig. 8 Comparison of micro implant cut surface
properties (cutter cut vs laser cut)_Measure equipment
: Mixel Aptina CMOS sensor camera (magnification
x50)

Table 3 Comparison of impurity content for laser vs
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Table 4 Processing condifion table for pico laser and
; ; Dexamethasone nano laser
Sample information aldehyde
Laser cutting SI 0.62 Division Spec Units | Pico Laser | Nano Laser
Laser cutting S2 0.61 Wavelength nm 355 355
Laser cutting S3 0.61 W(@500
Ave P 5 5
ve.Power KHz)
i . Pulse Repetiti
Hand cutting S1 0.16 se Repetition KHz 300~1000 <00
. Test Rate Range
Hand cutting S2 0.13 module
Hand cutting S3 0.17 spec 15
. ns(@50KHz),
Hand cutting S4 0.13 Pulse Duration 12 ( Ps) C”SZO
Hand cutting S5 0.13 ns(@100KHz)
Hand cutting S6 0.12 Maximum Pulse | ul(@500 50 100
Criterion 1.0 Energy Kiz)




FOV mm 90x90 90x90
WD mm 195 195
Working Power W 45 45
Worki t
Test orking Cut | 25 25
Paramete Line
r Worl'q'ng number 6 10
Repetitions
Working Time sec 2 5

dolA 7k & 4 ==l o8l TP e
Dexamethasone  Aldehyde, Dexamethasone ketone,
Dexamethasone Acidoll gt =4 s &
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Table 5 Comparison of impurities contents by laser
type(Acid, Ketone, Aldehyde)

L . ; Nano Nano
Division | Crlleri | P05 Pleord | pya0 | uv-20
W) W@)
Dexameth 0.2% No- No-
asone under detecti | detecti | 0.03% 0.03%
Acid on on
Dexameth 1.0%
asone un de:" 041% | 0.40% 0.44% 0.41%
Ketone
Dexameth 1.0%
asone un de:" 0.54% | 0.52% 0.54% 0.53%
Aldehyde
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