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Purpose: This study aimed to evaluate the efficacy and safety of OTUS-P, an automated vision therapy device, in
improving presbyopia. Methods: This clinical trial was approved by Dongguk University Ilsan Hospital and was conducted
in patients with presbyopia (age: 45.62 (£3.70) years, men: 19, women: 41). After measuring the patient’s accommodative
reaction speed using APP and OTUS-P, training on OTUS-P usage was conducted. OTUS-P was used for 30 minutes daily
until the next hospital visit (4 weeks later). The training protocol involved wearing the OTUS-P at home and focusing on an
object at a distance of 40 cm + 10 cm. The participants were afforded the freedom to select fixation objects from a range of
options including cell phones, books, and similar items. Results: After 4 weeks of OTUS-P use, the addition values
decreased by 0.1 (£0.32) D in the right eye and 0.1 (£0.39) D in the left eye, the near vision acuity improved by 0.1
(£0.20), the accommodative power improved by 0.42 (+0.69) D, and the contrast sensitivity comparison values improved by
0.07 (£0.15) at 25% and by 0.06 (+0.13) at 10%. The intraocular pressure values increased by 0.58 (£2.81) mmHG in the
right eye and 0.58 (£2.56) mmHG in the left eye. No safety issues arose as the observed changes fell within the normal
range. No clinically significant changes were observed in the safety evaluation results, incidence of adverse reactions, or
vital signs. Conclusions: Based on the analysis of addition, near vision acuity, accommodative power, and contrast
sensitivity, OTUS-P is considered an effective device for improving presbyopia. However, a longer clinical trial is necessary
to ensure the higher reliability of the OTUS-P training device based on clinical data.
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Table 1. Demographic characteristics of all clinical frial partici-
pants

Number of subjects: 60

N=60 Mean (+xSD) Min, Median, Max

Age 45.62 (£3.7) 40, 45, 50
Demographic ~ Height 1663 (8.1) 153, 165, 186
Characteristics  Weight 65.1 (£12.6) 47, 62.5, 107
N=60, n (%)
Male 19 (31.7)
Sex
Female 41 (68.3)
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Z} A= screaning(HH/dAF 2179)0] % baseline(7]714
& A2, 4575(+-79) 33] WS FE R WUE A
ket a4 H7HSE baselineth®] J8717] AR
4 3 7= 29 Wsker, Sy A A A Al
go] wmslE, A2 2dE Wske, gns Ak, oF
& F$-2] wisio|nt.

A} A7 (sereaning) ©1% A E gAte] HoEIE &
3 Hol =das S4EE
OTUS-P7|7]9)] AZE 2r& A|Z5191 2.1, baseline™d
Al OTUS-PE SAtol|A| 288t At -8 o &2
o|d-& &3l ZH-8-°]4(accommodation facillity)S 57
st 39 HolE7} ofFe] ¢arglEs Sal Akt
A gl =7t 240 OTUS-P71712 AEHL 717131
< A HEHES #A ¢ O 21 oES Tl 7
712 AR Hlolg7} AFs o2 AEE o] FHo] g
=, didats JolA 19 18], 133 F 3087 FHS
Pt HE 2-gAke] 79 d-8ehnl =
&5t TS WP, AFEA FAEAE st oF

40cm®] 7g]ollA FA8tAT

-
o

2. e
YA, B QgAgos A
A

ot 7
o,
o
o
=
o
i
o
ofo
of
o
M R

o5

et

—}

1 oX
rO
ol
tio

1) REMEIHT MY

M= Arle AFs=E 73471 7]1(Speedy-1, Nicon, Japen)
] Add function 715~ AR8-8t] 93k, FHtellA 22} 13]
A 7HIEE AL ATHEFig. 1).

ZAYAIE A5 EFE(TS-310, NIDEK, Japen)S ©]-&
sto] AT A FEolA 40emE A AEE
ARl 2548 (DECI-MAL)S. 2 712 3141 THFig. 2).
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Table 2. Clinical trial criteria approved by the Institutional Review Board (study period, study participants, and inclusion and
exclusion criteria)

Study period

2021.06.09 ~ 2021.12.22

Study Subject

presbyopia patients requiring addition of +0.75 D or higher due to accommodative insufficiency

Selection Criteria

1) Presbyopia patients requiring addition of +0.75 D or higher due to accommodative insufficiency

2) A person who complains of difficulties in near-work within an arm's length of about 40 cm

3) Patients who fully understand the nature of the test and the risks of participation in the test, have good
communication with the tester, and follow the test compliance requirements

4) A patient who has signed a written consent form after hearing an explanation of the purpose, method,
effectiveness, etc. of the clinical trial

Exclusion Criteria

1) A person with a history of ophthalmic surgery (LASIK, LASEK surgery are not applicable)
2) A person who has undergone presbyopia-related surgery
3) A person with organic eye trouble

D a person with an obvious condition on the surface of the eyeball

(@ Maximum Corrective vision of 20/30 or less

@ 2D or higher anisopia

@ intraocular pressure 21 mmHg or higher

® exotropia of more than 6 A at 40 cm

® esotropia of more than 6 A at 40 cm
4) Glaucoma patients (those who are in the process of glaucoma or who have a history of surgery within 3 months

of consent form)
5) Cataracts ( Aperson with NOS 3 or higher, C3 or higher, P3 or higher according to the LOCS III classification)
6) A person who has lost control of the ciliary muscle at the judgment of the researcher
7) A person who has a history of surgery within three months of the written consent form
8) A person with an abnormality in the eyelid
9) A person with an abnormality in the lacrimal gland
10) Patients who are or are participating in other clinical trials after being enrolled in this trial
11) A person deemed difficult to carry out this clinical trial as determined by the tester

* The ADD function enable a patient’s near point power to be measured objectively by applying

>
)\ or not by color indication.
~
o /

accommodative stimulation. And auto AMF can detects if the power gives the patient eye strain

* The ADD function is particularly helpful when examining the eyes of hearing impaired patients,
especially for those who prescribe Progressive Lens for the first time.

¢ ADD = 1/near distance (m) -2/3 accommodation power.

* Checks 11steps with 0.5D stimulation per one step.

 Both Line Graph and FK Map (HFC) will be indicated.

 Near point power measured in 63 seconds/one eye. The AMF check takes another 10 seconds.

Far point 2/3 Near point

-  After both eye measurement, the inset amount will also indicated.

Fig. 1. Autorefractometer (Speedy-l, Nikon, Japan) used to measure addition (add function).

®=2 FAsRoH, 3719 duiFtE Hlagte] mE AlE
Hs}o] ZlolE vlu #4355

A2+ Z2-AEESAH-L Push-up, (-)FAZ F7PH Minus
lens to blur testy’} .01 324 OTUS-P= ANZE wds}
= W29 7)71017] wiEel (-)Rl= RrPHoR S35
ot A5 EHE(TS-310, NIDEK, Japen)E ©]-8-5t A
2] b wA gl A S8t AhFig. 2).

SRIEAS Eul-= QFHAl Icare Rebound Tonometer
(Tiolat Oy, Helsinki, Finland) AF5 <A 1S A3l
SR T A= A

2) ZHE&H7|7|(Vision Training Device, OTUS-P)
OTUS-P= Al7]%s F®(=Vision training=Vision theraphy)

Vol. 29, No. 1, March 2024

71712 E7EH, 29 Bele] Fhs Ve s 248
o] ¥} HHS AIAZ T U= 71710l OTUS-PY
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Fig. 2. Automatic phoropter (TS-310, NIDEK, Japan) used  ~D°Ith

to measure near visual acuity and accommodation.
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Fig. 3. lllustration showing the internal structure of the vision training device OTUS-P and the structure of the revolver-type lens
wheel.
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Table 3. Types of lenses applied to the lens wheel of the vision training device OTUS-P

Name Lens 1 Lens 2

Lens 3 Lens 4

Diopter Addition power +0.50 D

+2.00D (Fixed)

Addition power Addition power —0.50 D

(a) (b)

z
=
v

Otus-P

EDENLUX Corp.

BRI o |
1
™1 866 527
u2 398 758
Lens2 Lens3 s 378 599
02:90 we 403 8.40
us 315 X
7 ¢

1<} 164 353
u2 408 422

w3 457 624

©a 540 781
us 808 9.30

e 353 X

() (d)

Fig. 4. Stages upon activation of the OTUS-P application. (a) Presentation of the status of the Power input stage, (b)
appearance of the device when the power button is pressed for 3 seconds, (c) display of the accommodative
reaction speed measurement data by Lens2 and Lens3, and (d) appearance of the training data records.
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Table 4. Changes in the addition parameter within 4 weeks following the application of OTUS-P

Addition (unit : Diopter)

PPS
(per-protocol set) n  OD Mean (#SD)  OS Mean (#SD)  OD Min, Median, Max OS Min, Median, Max
Baseline 58 1.94 (+0.38) 1.93 (+0.35) 0.75, 2.0, 2.25 1.0, 2.0, 2.25
Week 4 58 1.84 (£0.51) 1.82 (£0.46) 0.25, 2.0, 2.25 0.75, 2.0, 2.5
Change from Baseline 58 —0.1 (£0.32) —0.1 (£0.39) -1, 0, 0.5 -1.25, 0, 0.75
Week 4 p-valuet oD 0s
(Baseline vs Week 4) 0.022 0.041
OD oS

Confidence Interval

95% [-0.19181, —0.01574]

[-0.22180, —0.00462]

1: paired t-test

ZF Aol 1.84(20.51) DEA] W3S —0.1(£0.32) D2
AL FHte| A= wlo]2~gfoA] 1.93(x0.35) D, 4
Z Aol A 1.8(£0.46) DO, M3} EFL-0.1(+0.39) DE
I AT Table 4).

2) Baselinelit| 2|&7|7| AR 4F & 27{2] Al =X
Mol Hal2

PP(per-protocol) 43+ AFHE AH R, wo]~g}Ql
o] 45 Ao A o] ZAE AlE FX] Wkl sl &

QA BAIAORE o3-S SRIBIATHp<0.001). &<t
A Wjo] gl = 0.64(20.26), 45 A1ZoNA 0.74(x0.26)
o2 WIS (.1(+0.20)2 1= ATH Table 5).

A

n

3) BaselineCit| 2|8717| AR 4% 5 X|ZIX
zgo| Wiz

PP A AR, Hlo|2ee] thu] 47 Ao
of A2pa =AY S209) WEgel sl kol SA%
o= folghe BA5ATHp<0.001). BtolA Hlo) ekl

Table 5. Changes in the near visual acuity within 4 weeks following the application of OTUS-P

Near Vision Acuity

PPS (per-protocol set)

n OU Mean (£SD) OU Min, Median, Max
Baseline 58 0.64 (£0.26) 0.2, 0.5, 1.25
Week 4 58 0.74 (£0.26) 0.25, 0.8, 1.25
Change from Baseline 58 0.1 (£0.20) -0.37, 0, 0.48
Week 4 . . ou
p-value* (Baseline vs Week 4)
<0.001
ou

Confidence Interval 95%

[0.04265, 0.15169]

i paired t-test

Table 6. Changes in the accommodation parameter (by minus_lens to blur test) within 4 weeks following the application

of OTUS-P

Accommodation (unit : Diopter)

PPS (per-protocol set)

OU Min, Median, Max

n OU Mean (£SD)
Baseline 58 —1.94 (£0.55) -3.5, -1.75, —-1.25
Week 4 58 —2.36 (£0.76) —4.75, =2.25, -1
Change from Baseline 58 —0.42 (£0.69) -2.25,-05,1.5
Week 4 . . ou
p-value* (Baseline vs Week 4)
<0.001
ouU

Confidence Interval 95%

[-0.60426, —0.22592]

1: paired t-test
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ol X= —1.94(x0.55) D, 47 Al A —2.36(+0.76) DO.Z,
M} S —0.42(£0.69) DE <15 A TH(Table 6). wHe}A]
2L 042(0.69) D T /A ATk B 4 k.

AR oz fofshs 1T 4= ISt ftellA= wo| 2
2eloll A 13.85(x2.45) mmHG, 45 A ZllA 14.43(£2.19)
mmHG2. 2 e} el 0.58(22.81) mmHGE <l

AL FHeto| A wlo]2=gkloll A 13.76(x2.57) mmHG,
47 AF oA 14.34(2.12) mmHGC 2 e} Hs}ake
0.58(+2.56) mmHGZ 1= ItH(Table 8).

4) Baselinelit| 2|27|7| Al 4F F CjH|HE X
HFo| HalY

PP ZA7E AuE, wo]Aekel thH] 45 A| - A
o] tinIFE ] Wskkol] tial contrast 100% A3E(p=
031X = SAHCRE Fo3hs T + Aoy

2. otdYd "ot 25

1) O|&HHS

contrast 25% A13(p=0.003), 10% A3 (p<0.001)°x =5 PPS 5878 & = 7]7] A& o|Fel g o] e o]
SAACE Fogs FR1 4 AATh. 100% Al A kS-S AFE A 1Mo R FEY e, o)E
£ wo]z=elol A 0.81(20.29), 45 A1 A 0.86(+0.26) AN7Ts FhF T3] BT = e T =T
S =X HEFES 0.050.17)2 SJAF AL 25% Al3klA Sollor tgE Xgglo] &I FHFol gl

= Hlo]2ekeloll A 0.68(20.21), 45 A1 A 0.74(£0.21)
O 2] WS 0.07(+0.15)F FIFA0H, 10% A3l

A Ho)2gklo) A 0.6(+0.18), 45 A1 A 0.66(+0.19) 2) 833s
©Z Yeh el 0.06(20.13)2 1= TH(Table 7). A AL VA SEAT= As TEeke
B2 Wi 2 ARS TSR A2 HIEFF
5) BaselinelHt| 2|2717| ALE 43 F QI MFo| W5l HH21 Wilcoxon’s signed rank tests AAIsk] 744

| T
PP A, Wlo] el thH] 457 Aol xo] qigke] W Ptk Y-S AL Y] A= BAIARL
glol] i3l $9H(p=0.137)7 HAt(Ep=0.107)14 BF & zo]= 31d 4= glglon] wWuly) e wo)A~gel o

Table 7. Changes in the near contrast sensitivity within 4 weeks following the application of OTUS-P

Near Contrast Sensitivity

PPS
(per-protocol Set) 100% Mean 25% Mean 10% Mean 100% Min, 25% Min, 10% Min,

(£SD) (#SD) (+£SD) Median, Max Median, Max Median, Max

Baseline 58 0.81 (£029) 0.68 (£021) 0.6 (x0.18) 0.32, 0.8, 1.25 0.25, 0.63, 1.25 0.25, 0.63, 1

Week 4 58 0.86 (£0.26) 0.74 (£021)  0.66 (£0.19) 0.32, 0.8, 1.25 0.25, 0.8, 1.25 0.25, 0.63, 1

Ch;‘;f:liggm 58 0.05 (£0.17)  0.07 @0.15)  0.06 (£0.13) —0.25,0, 048 -03, 0, 048 —-0.23, 0, 0.55
Week 4 pvalue! 100% 25% 10%
(Baseline vs Week 4) 0.30 0.003 <0.001
Confidence Interval 100% 25% 10%

95% [0.00518, 0.09972] [0.02346, 0.10673] [0.02770, 0.09947]

1: paired t-test

Table 8. Changes in the intraocular pressure within 4 weeks following the application of OTUS-P

Intraocular pressure (unit : mmHG)

PPS (per-protocol Set
(per-p ) OS Mean(£SD) OD Min, Median, Max OS Min, Median, Max

n OD Mean(+SD)

Baseline 58 13.85 (£2.45) 13.76 (£2.57) 10, 14, 19 9, 14, 19.6
Week 4 58 14.43 (£2.19) 14.34 (£2.12) 9, 14.5, 19.8 9, 14.5, 19
Change from Baseline 58 0.58 (+2.81) 0.58 (£2.56) -9, 0.6, 8.3 -6, 0.2, 7
Week 4 p_value:( OD OS
(Baseline vs Week 4) 0.137 0.107
Confidence Interval oD 0oS
95% [-1.3575, 0.1915] [-1.2829, 0.1281]

1 : Paired t-test
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Table 9. Changes in the vital signs within 4 weeks following the application of OTUS-P

Vital signs
n Mean (SD) Min, Median, Max
Systolic blood Baseline 60 117.57 (£12.28) 92, 115, 146
pressure Week 4 58 114.66 (£11.6) 86, 114.5, 136
(unit: mmHG) p-value’ (Baseline vs Week 4) 0.015
Diastolic blood Baseline 60 76.62 (i9.24) 48, 77, 93
pressure Week 4 58 75 (£10.57) 56, 73, 98
(unit: mmHG) p-value’ (Baseline vs Week 4) 0.09
Baseline 60 81 (x12.51) 57, 82, 114
Pulse
(unit: BPM) i Week 4 58 80.91 (£11.9) 55, 81.5, 107
p-value' (Baseline vs Week 4) 0.876
Baseline 60 36.33 (+0.26) 35.3, 36.3, 36.9
BOdzuL?TE‘ér;‘ture Week 4 58 3632 (:023) 35.4, 36.3, 36.8
p-value’ (Baseline vs Week 4) 0.931
T: paired t-test, #: Wilcoxon’s signed rank test
H] B2 AlRA BA1F 2folE 18 = {Ideh. 2t A] B TS e 3 AbEst 2 FEH Y AlVlE
A ¥ 7ESAEL 3] B2 F3ITH(Table 9). FH7]99) OTUS-PE ARS-3le] 31 308 83lom,

A7)s E™-ll= Push-up, Flipper, Loose lens rock, Hart
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Vision Training Device(OTUS-P) ZZ0]| U}Z =210] I S} EHAH0P
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