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Mode-locked Fiber Laser Using Liquid DNA as
a Saturable Absorber at the Retina-safe Wavelengths

1 2
Mijin Kim' - Wonsuk Lee
lDept, of Optometry, Seoul National University of Science and Technology

2Nanophotonics Research Center, Korea Institute of Science and Technology

Introduction

Recently, DNA-based optical devices have been actively studied due to the optical nonlinear property of
DNA. We developed a passive mode-locked fiber laser using liquid DNA as a saturable absorber (SA) and

obtained stable soliton pulses at the wavelengths safe to the retina.

Methods

The cladding of an optical fiber was etched via hydrofluoric acid until when its diameter became 15 pm. The
etched fiber was sealed with a capillary tube containing DNA aqueous solution, where DNA was utilized as a
saturable absorber. The fiber laser cavity including the DNA SA was comprised of a laser diode of 980 nm
wavelength (light pumping source), 4.5 m of erbium-doped fiber (gain medium), and a polarization controller.
The characteristics of output pulses obtained by adjusting polarization state were measured by an optical

spectrum analyzer, an oscilloscope, an autocorrelator, and a RF spectrum analyzer.

Results

The output pulses were generated with the central wavelength at 1563 nm and the 3-dB bandwidth of 3.9 nm.
The repetition rate of the pulse train was 14.11 MHz, which corresponded to its cavity length, 14.5 m. The pulse

width estimated with the autocorrelator was approximately 822 femtoseconds.

Conclusions

Lasers of 1400~1700 nm wavelength range are broadly used in situations where there is possibility of
exposure to the laser due to relatively high retinal safety. In this work, we also obtained the pulse lasers at the
retina-safe wavelength by utilizing the optical nonlinearity of DNA. The proposed cavity is easy to fabricate and
cost-effective by using etched fiber and liquid-DNA. Tt is expected that the scheme will be contributable to the

development of a light source with the eye-safe spectrum.

gt T Xt : 201&l, itsmee@seoultech.ac.kr
AKX : O1&4AM, wonslee @kist.re.kr
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Modulation of Lens shapes by reflow process in
nanoimprint lithography

Seonggil Heo * Yoonji Seo - Jaekyoung Kim -
Yongho Bae ‘- Hyunsik yoon

Department of Chemical and Biomolecular Engineering,

Seoul National University of Science & Technology

Purpose

We combine the nanoimprint lithography and thermal reflow process to fabricate microlens arrays and control

the curvature of the lens shape.

Method

Nanoimprint lithography can enable construct microstructures with low cost and high resolution. After
preparing a master mold by mechanical machining, we can repeat to fabricate polymeric microstructures by

nanoimprint. In this presentation.

Results

We assume that since there is no residual layer, the patterns would be pinned at the region between the
polymer patterns and the substrate during reflow process, so that the independent hemispherical lens patterns are
formed. Therefore, because of its high heat resistance, it is advantageous to fabricate large area fabrications. we
found that the height of the lens tends to be proportional to the initial thickness and that the height of the lens can
be adjusted by adjusting the initial thickness.

Conclusions

It is possible to modulate lens shapes according to initial polymer thickness through various concentrations by
T-NIL and reflow process. This technique would find many uses in many applications such as optical

communication and optoelectronics as the important optical elements.

gt T Kl SlAZ, 309sungkil@naver.com
WAIEAL - 281A1 hsyoon @seoultech.ac.kr
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A Comparative Study on Industrial Standards for
Spectacle Frames and Lenses between Korea and China

Seul-Gi Kim : Dal-Young Kim

Dept. of Optometry, Seoul National University of Science and Technology

Purpose

The aim of this study is to compare standard specifications of China and Korea for spectacle frames and
spectacle lenses. We analyzed the similarities and differences between current KS (Korea standard) and GB
(Chinese standard) specifications for spectacle frames and spectacle lenses. It also suggested the complementary

points of the KS standard by seeking the difference between the Chinese standard and the Korean standard.

Methods

The spectacle frames was compared with the requirements and test methods for spectacle frames of the
Korean standard(KS G ISO 12870: 2011) and the spectacle frame standard of China(GB/T 14214: 2003). The
spectacle lens was compared with the spectacle lens standard of Korea(KS P ISO 8980-1: 2009) and the
spectacle lens standard of China(GB 10810.1: 2005), and the differences were searched and analyzed.

Results

The standard in Korea and China are mostly common in accordance with ISO(International standard
organization), but there are also differences due to conformity. In the spectacle standard, Korea had more
physiological compatibility (nickel release), dimensional tolerance on nominal size, and resistance to optical
radiation than the China. In China, the content of appearance quality, tensile properties, and plating adhesion
performance was added more than Korea. In the spectacle lens part, China has added more requirement about

material and surface quality of spectacle lenses than Korea.

Conclusions

It is necessary to list the requirements for appearance quality (material and surface quality) for both frames
and lenses of KS. In addition, it is necessary to consider the addition of the plating attachments in the GB only to
the corrosion resistance item of the KS. Requirement for tensile properties only in Chinese specifications are

encouraged to be added to ‘the mechanical stability’ of KS standard for frame.

¥ This work was supported by Halla Group.
Presenter : Seul-Gi Kim, seulgikim@seoultech.com
Corresponding author : Dal-Young Kim, dykim@seoultech.com
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Effective Vision Therapy to Aniseikonia Patient

1,2 1 1
In Sun Park””® - Hyun—sung Leem - Jung Un Jang
lDept_ of Optometry, Graduate School of Public Health Eulji University

’Master Science in Clinical Optometry, Marshall B, Ketchum University

Purpose

For those with large degrees of anisometropia, The usual recommendation for those is to wear contact lenses.
But, there are some patient's who can't wear contact lenses wether products can not cover their refractive error,
or just can't wear them because of their conditions. The aim of this study is to show that vision therapy can

improve binocular function in anisometropia, who can not wear contact lenses.

Methods

Refractive errors were determined using an auto refractor, and subjective refraction was determined using a
phoropter and auto chart projector.

The accommodative and binocular visual systems were examined to assess the quality of the general binocular
vision system include positive and negative fusional vergences, accommodative convergence /accommodation
(AC/A ratio), positive and negative relative accommodation, monocular and binocular accommodative facility.
Also von graefe, technique was used to determine the distance and near horizontal heterophoria. The NPC was
evaluated using the standard push up technique, which determined abnormalities bigger than 10 cm.

Training with Lens flipper, prism flipper, Brock string, barrel card, and anaglyph for 6 weeks.

Results

A 25-year-old male with aniseikonia with no suppression, and stereopsis was normal. After six weeks of
training, the eye movements became very smooth with improved convergence ability. Near convergence reserve
increase 6/8/0 to 10/12/6, and patient’s can feel he’s eye is Most importantly, following the 6-week training
period, the patient’s appreciation of wearing glasses has improved, and also patient’s can focus on sensation of

convergence. subjective symptoms has been decreasing at near work.

Conclusions

The current research emphasizes the efficacy of VT, especially with the participants’ motivation to take part in
the study. An intensive VT program appears to be the treatment of choice for reducing anisometropia. Also
showed a tendency to help and assist in near-field work. If patients wear a size lens and do vision therapy, It can

help with daily activities such as near work.

gt F Kl : In Sun Park, ihhhn@naver.com
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After VT Visual Training

Item Before Visual Training
OD:+3.00 -1.75 x 170 OD:+3.00 -1.75 X170
Lensometry
08S:+3.50 -2.00 x 20 0S:+3.50 -2.00 X20
N.P.C 8cm/12cm 6cm/10cm
Cover Test (Far/Near) Exo / Exo Exo / Exo
0D:0.8X +3.00 -1.75 X170

Subjective Refraction

0D:0.8X +3.00 -1.75 X170
08:0.6X +3.50 -2.00 X20

08:0.6X +3.50 -2.00 X20

Lateral Phoria(Far/Near)

6ABI/9ABI

3ABI/4ABI

BI Vergence(Far/Near)

X/12/4 7/ 16/28/12

X/12/3 //13/32/10

16/22/12 /1 21/25/16

BO Vergence(Far/Near) 16/18/16 // 17/22/13
+1.00 Grdient Phoria 6/ Bl 1A BI
Gradient AC/A Ratio 3:1 3:1

Fusional Facility 12cpm 20cpm
NRA /PRA +2.50/-2.25 +2.50/-2.50

Fused Cross Cylinder -0.75D -0.75D

Amp(push-up) OD: 12D/ 0OS: 12D OD: 12.5D/ 0OS: 12.5D

OU: 25¢cpm OU: 25¢cpm

Binocular Acc. Facility
Monocular Acc. Facility

OD: 25cpm / OS: 20cpm

OD: 25cpm / OS: 20cpm

ZXI=, 68049991 @naver.com
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Accommodative Functions with Functional Spectacle
Lenses and Multifocal Contact Lenses in Accommodative
Insufficiency Young Individuals

1,2 2
Hyo—-Seung Jang’” - Koon—Ja Lee
"Master of Science in Clinical Optometry, Ketchum University (SSCO)
ZDept, of Optometry, Graduate school of Public Health Science, Eulji University

Purpose

There are many studies in which multifocal contact lenses were useful for the accommodative function, and
many functional spectacle lenses that can help the accommodation are widely used. There was few study that
proved the effect for the accommodative deficiency individuals wearing them. We investigate the effect of
functional spectacle lenses and multifocal contact lenses for the treatment of accommodative insufficiency in
healthy young individuals.

Methods

The six young subjects (spherical equivalent; 0.00 to -6.00 diopter, cylindrical power; less than -0.75 diopter, 25
+ 3.68 years) participated and they were fitted with single vision contact lens (SVCL), center near type aspheric
multifocal soft contact lenses (MFCL) (Proclear multifocal, low add), single vision spectacle (SVS) and functional
spectacle lens (FSL) (Eyezen plus 0.6 Prevencia, Essilor Korea). Participants had been wearing MFCLs and FSLs
for more than 7 days for adaptation before measuring accommodative functions. The amplitude of accommodation
(Push-up test), near point of convergence, lag of accommodation, negative relative accommodation, positive

relative accommodation were measured after wearing SVCL, MFCL, SVS, and FSL.

Results

The amplitude of accommodation and lag of accommodation were significantly decreased with MFCL wear
respectively from 8.00 D to 6.45 D (p=0.00), and from 0.96 D to 1.17 D (p=0.04) compared with SVCL and near
point of accommodation was also significantly shortened. The amplitude of accommodation with FSL were
significantly decreased from 7.23 D to 8.11 D (p=0.00), however there was no difference in lag of accommodation
compared with wearing SVS.

Conclusions

The lag of accommodation was reduced and the accommodation point was also shortened significantly with
FSL and MFCL wear in the accommodative insufficiency young individuals that the FSL and MFCL could be
helpful for the accommodative function. However in the FSL accommodation point depends on the retinal focus

that it is necessary to fit the lenses exactly into the frame and explain how to use spectacle for the patient.

T Xl : &FZ, glasses4014@naver.com
ML : OIZ2KL, kil@eulji.ac.kr
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