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KEY Notes ...



Key Achievements

> Patents x 2
> Trademarks x 2
> Publications x ...

*US 8,002,409 B2, Vision Treatment Procedures And Devices

*U.S. application No. 12/886,357, Systems And Methods For Binocular
Vision Diagnosis And Treatment

-v-Trainer: Hong Kong Trademark Office, Certificate no 301450809; China
Trademark Office, Certificate no 7778258

«b-Trainer: China Trademark Office, Certificate no 7778260
-Dual-channel Portable Amblyopia Treatment System With Perceptual

Template Model, The 4th International Conference on BioMedical
Engineering and Informatics 2011

ASTRI Proprietary AET'RI?'\



Newspaper Clippings (1)

Ta Kung Pao (2009-08-09 )
5 BR

e Sing Tao (2009-09-28)

WEERE . ARG

] & m EEERT W S5 PAEA SR - TG TSR
[a 7 wE EMUMM Elﬂ STk BRI 7 - D
ﬂ' + REWE - o] LR WRA - il - RAEEGLY o ﬁ!lﬂl*i
ﬁ. K - ETWR ﬁlﬂim T § b TR R
L MEET GG BRI URRE RGN

o EEAFER AN  —WFRA SR 2 TRRE WE
e R R oMot

SEHBT

TERSR RGN - FARLRES TR - B
UAERR - SHBAORS AT R T SRR
_1‘ ﬂmimﬂ!ﬂ {v=Trinee) * EFHE
l, A - T A AR I EIoeg
ggﬂ:m:’iﬂ% A mwrmy  AMIALIE Toie ARAMIL IS RUMAT LS
BESZN  IEESREET 7T [ =i o LT g L
: - usnsk T
PERTEITS e 8 v-Troiner RARRARR WBETFE _ OsneEaas
W i ey v-Trainer FLA B RERBE (20RE) |Gl | mEmES RS
AREf N etieekial e L L SRS TERE bl UL
VAARBRE SR I A s st CEICTTI L L e
HANBIN SR « pRAE) R B - SRR

Fo (L BRGR R TRAGN - B

R MR ARERR LR AMRINTF  v—Taioe

SEPHHEA RTINS - RENSUREHIE B IR Tuec AHSREL - B4 - CREESGS

Fl o EREERERNADR  v-Tuna RN Ry  STEATHRGE -

HREALENRET - RS0 18T 00 - 0EE MR v~ Tome: MOTMERTN T S RERY

E}}ZT‘+— R W A - dl—-SRREREN - ARAESRBRRA @
aaF

8RR A R S R B Ererern ol
ASTRI

3 I AR Ifl mﬂ?mmwimeam
o e T B R Kindle BHIE —F 1t

WENEA+ARR - iamwmnm
PIEL - (et )

(2]
AR N R (S R M o R T (BERANERIRRR]
SRR - R sk

SRIERAES T 0 B ST 805+ G BT bl b
L8 - it Eo
B < AT RA L

LRI LA L «
mmmhmm uum*rm LB é-r‘tunsml'!umﬁ I AT - AR |

. . Y : FAFEH] () 1 l(!wﬂw B ¢ S SRR S SR TR N
rlen a al - - VRGO AT ] nialﬂr*ﬁﬁ!'!uimﬂ + BB
TUR T - 658 i mhlv
G779 PR (R UEAR I 4T - T LI 0 A 04 IR

B R -
BHERRY
Ll HWE«‘WL‘H%T FOTMEHE
T e R - B
IE(EJ&#HEHLJ:HIE!&

ASTRI Proprietary Wt

AT B




Newspaper Clippings (2)

Apple Dally (2011-09-09 )

i“ —— J—
!

ASTRI Proprietary

Ming Pao (2011-09-22)

AR
PEHEA NS
Erd -1k )
1t T 1
i e e R
IR R R
| B LR
e L F LS
il o

REWF

R LR
SR [RMERETREER
MM TR AR AR
T A L B O 0 AR
o FE SRR R N
R RN N T o
W MM ERBREEE B
R REEE RN T
WALAR TE =t A N kL
BB T G AL IR LR
R R R R o |

EMEEERHERE

B ECE 180T {77 ik i i
TR LA -
I ECERIBAAT B
1A A — h s S AT
P[] — 5 0 0 R R -
FHETHAFERRL TR A
B = ik 5+ ECE h 3 R (e & A
AR MMBEE - 8 #5200
TAEWET MERE [ ER
A A1 A e I
Ko RESMTEFEETIRLEG
BB - mH (MR ET
AR RN - IR
Bl Wi Archoid Bk
W phith M e MW Ane i W
Fw o 3RO S RET RS IR -

MSTIUTE
M ERARaR

ﬁgg&ﬁE;F‘(ECE:)iﬁﬂil ¥E*&Et¢lﬂﬂﬂ-ﬁﬂﬁtﬁiﬁli‘ﬁﬁéﬂﬁiiliv
AP RO

A

R B i A BRSO L A 0 SRR T

T ERRE LRS- Hh

EMARCPU R 5
B TS = E WA e = el
L v ERAR R A O = I bl = G W AR TF 2000 T 4 B RN
e o A T R S A B B - b B R T AR SRR
EHE SO - | £ MEMSE | [HWHEUEY - AR M
3 ﬂ‘_"ﬁ“}& ' ltiiﬂ &MFI’.L bt

RE WA R R Sl arn e e :

dt st 1 ECE B3 IR SRS 9T 4 ) i
AT T T A i R B v AT 0 B T O SR R AR
s Er e R, iiigif;ig‘:iﬁﬁ BAE SEW RS :ﬂﬁﬁh‘i’i!-.ﬁlﬂi!_lmxﬂﬁ
I RN : RS AR . F T = . L - 3 i ¥ o] 5
R A B R ¢ it AT ! i : kARG DERE EEE SRR R LU R - T
B TR Y H AR i | BERMMSG SHERETSSINRT 0N BB -

UR T [ i O A S o BME ERR T - WERETR - A

BRAE L TE - ERETRER  nmantn s R SR AT 0 AR SAN B s S - AR

A FERERMARD B mErTRREE AN E i i +
NS EREREER FH G BR f;‘;‘,‘:‘;‘,ﬁ.ﬁﬁfﬁﬁ”&ﬁ Jm'i*mﬂ'”
M N E R ¢ 1. 5 2 40 B B )5S T RS I A o
[5— % REa | BEITA AMEERARESL  BNAEAN
L Ll v rmR AR SRR

EErTI e ; MEGESTE  MERRHR -

LR E IR E E - 3 CHE A,
LB EE e i L P RS L B — AR
B R 2 - s | Wi M O b L]
ER- | il S TR RS - R

DR B » 35 BT F R RN T £
R TP AAR L RRE E  fE
MU WEHE - $E R R
RS ReEETHE SR N8
EREEE ¢ kA BT T
EEREE LR R - HEFR

ECE &4 0 ¥ 5§ 10 . — ¢ NEERRRRBENEGS - o x;"’
BHERFREAT - HEANBRNEEERRE &*a.ﬂﬁ?mhkﬁﬂ‘

| LS 3 =5 LS e 200 U -4 0 B o AR
W TR TSR LS BTN - O NSRRI ES

TERFE Y BME S
REENGRTHEERER
W AT T R A e
fEIR R o e 5 A
W BT
i W TR E T AR F
; . ; :
1R @ U EER T s e
CETTT RS e e R R E AT
WEREME S BB TERY H RO AT - DR
KRR T AR P - ABEMUREEIFERRT HFEREN - DERE TR
LA LR AL | ER . OREE- N WA




V'Trainer® Your Vision Trainer

User-Driven Technology

A child amblyopia patient using our 15t version
program in Beijing Tongren Hospital

Why Portable \ 'fl
Medical Device?

ASTRI Proprietary

What he needs?

A light-shielded goggle for fixing the
optical settings & making patients
more concentrated during the

treatment (Vs using desktop LCD
monitor)

A stand-alone device for flexibility in use

(Vs traveling to hospital & sticking to
computer)

An easy-to-use response input device for
young children (Vs using the mouse)




V'Trainer® Your Vision Trainer

Multi-Technology Integration

4 MAKE IT INTO A PROMISING PORTABLE
MEDICAL TREATMENT DEVICE!

|. Software Il. Electronics
| Z 1

IV. Clinical | .~ "7 m.opto-
evaluation L,_ mechanical

N\ — oA
~ I %

Ere

[— ]
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v-Trai ner® Your Vision Trainer

Patented Treatment Method
US Patent Granted: US8,002,409 B2 @

Visual acuity test

A 4

Cut-off frequency test

'

Training at cut-off
frequency

Contrast Sensitivity

Yes

eImages consisting of line patterns with different contrast sensitivity and spatial
frequency are presented to patient’s weak eye

*An equal visibility contour line is obtained

*The training procedure is based on measurement of cut-off spatial frequency
of the contrast sensitivity function of each individual

*Training is focused at detecting gratings at the cut-off spatial frequency (based
on PTM analysis, training at cutoff frequency is most effective)

Improvement
?

Spatial Frequency

Yes

threshold
reduction?

ASTRI Proprietary



Multiple Function Brain Training Device (BTD) for

Amblyopia treatment and binocular vision training

ITF full project completed on 31 Dec 2011

> User friendly Amblyopia treatment software with enhanced training algorithm
and analysis

>  Portable, stand-alone brain-vision training head-mount device with patient
specific backlight control

>  Nearly 100 patients at two Beijing hospitals evaluated and HK patient study
has been initiated at two local sites. Data supported effectiveness of
improvement beyond 10 years of age

Funding source: Hong Kong Innovation and Technology Commission \t
S Propriotay (Project reference code: ART/092 CP) Asmq,_{
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» Medical Treatment Software
» Portable Electronic System
» Wearable Optomechanical Platform
Clinical Findings of ASTRI Amblyopia Treatment System

Future Development

o e

L 2B 4

ASTRI Proprietary ASTRI®



Brain Training Device (BTD)

BRAIN / NEURAL TRAINING

—trochlaa

superior oblique
superior rectus

annulus of
Zinn

lateral rectus
medial rectus

inferior rectus

inferior oblique

WE | WE
E3Im | ESM
WEM3 | wemn

mmmmmmm

Amblyopia is a developmental disorder of spatial vision in the absence of any
detectable structural or pathologic abnormalities that cannot be corrected by

refractive means

> It is a problem in the neuro-pathway in visual cortex of our brain
> It is a brain deficit (LAZY BRAIN), not an eye deficit

Eye/Vison training - Brain Training J

ASTRI Proprietary

ASTRI A



Brain Training Device (BTD)

O More than half of amblyopia patients and also strabismus patients have
Binocular Vision Disorder. That means they cannot fuse the two
images from the two eyes into one coherent image (binocular
combination) to get 3-dimensional view with depth perception
(stereoacuity).

O Binocular vision disorder leads to many problems in daily lives.

Daily-life activities

*Depth perception => Stepping on the moving
escalator

*Motion perception & Eye-hand coordination =>
Sports like hiking, ball-games

eEntertainment like dancing, playing computer games,
watching 3D-movies

ASTRI Proprietary ASTRI®



Patient statistics

Worldwide statistics

'
= . .

Vision Problem occu?r\é?lfe” rate Country Data source
Amblyopia 3% - 5% China and worldwide (HREIZEZ4E) 2008; Weber JL & Wood Joanne (2005)
Strabismus 1% China (HRBIFEZGE) 2008
WORLDWIDE DISTRIBUTION OF VISUAL REFRACTIVE
ERRORSAND WHAT TO EXPECT AT A PARTICULAR
Myopia 33% China and worldwide LOCATION: August 31,2006
Presbyopia 9% China and worldwide US Census Bureau, International Data Base, 2004
Vision Problem Affected population in CHINA Affected population in Hong Kong
Amblyopia 30M Adults & 15M Children
Strabismus 15M
Myopia 495M 1.76M
Presbyopia 135M 0.62M old ™

L
ASTRI Proprietary I-\STI&%?'\



General concept of amblyopia treatment

Article Talk Read Edit View history |Search
WIKIPEDIA Our updated Terms of Use will become effective on May 25, 2012, Find out more.
The Free Encyclopedia
Amblyopia
lMain page . .
Contene Treatment and prognosis [edit]
Featured content
. Treatments [dit]
Random article Treatment of strabismic or anisometropic amblyopia consists of correcting the optical deficit (wearing the necessary spectacle prescription) and often forcing use of the amblvopic eve. either by patching the good
Donate to Wikipedia sye, or by instilling topical atropine in the eye with better vision.['” Yet, there is a drawback as the drops can have a side-effect of creating nodules in the eye which a correctional ointment can counteract. One
— (EEThT should also be wary of over-patching or over-penalizing the good eye when treating for amblyopia, as this can create so-called “reverse amblyapia” in the other e‘ye.ml[1 4
Help Treatment of individuals age 9 through adult is possible through applied perceptual Iearning.[1 <lrel
AboutWikipedia Form deprivation amblyopia is treated by removing the opacity as soon as possible followed by patching or penalizing the good eye to encourage use of the amblyapic eye.[m] The earlier treatment is initiated, the
Community portal easier and faster the treatment is and the less psycholagically damaging 27" %2295l Thars is also a greater chance of achieving 20/20 vision if treatment is initiated as early as possible 7
Recent changes . . . _
Contact Wikipedia Clinical trials and experiments [edit]
} Toalbox Although the best outcome is achieved if treatment 15 started hefore age 8. research has shown that children older than age 12 and some adults can show improvement in the affected eye. Children from 9 ta 11
who wore an eye patch and performed near point activities (vision therapy) were four times as likely to show a two line improvement on & standard 11 line gye chart than amblyapic children who did not receive
¥ Printlexport treatment. Adolescents aged 13 to 17 showed improvement as well, albeit in smaller amaunts than younger children. It is uncertain whether such improvernents are only temporary. however, particularly if treatment
N is discontinued [11E]
KNRCH
ZS VDK
DNCKH
HZCDN -
5 ZHNVS »
(N RS ZCK L '
: i Y ASTRI
ASTRI Proprietary i g El = I P




General concept of amblyopia treatment

Zhou, Y., etal. (2006). Vision Research | 1998: Kiorpes & McKee, 1999). In clinical practice. only
infant and young child amblyopes are treated, while older
children (=8 years) and adults are mostly left untreated
because it 1s widely believed that the various therapies
are no longer effective for them (Campos, 1995; Flynn,

Levi, D.M., Li, R.W., (2009). Vision Research

Because amblyopia only occurs when there is abnormal binoc-
ular visual input during the “sensitive period” early in life, it is of-
ten assumed that it can only be treated effectively in infants and
young children. The studies listed in Table 1 span a broad range

531% B HMRIGR? 4 BRPE 5 9.2011-03-07

% . FAERBIE S, £EILESY. SV 1R 198749 H il & I S5 LG IT 7 34

) %3& BREUNBL . ARENRE—ATH;
(2) #B: AEHE—AT K =ATUA EE

(3) HEAZE: WHKEER=>0.9"%;

(4) ER: ad3FpY, RIRFIEREE.

* Improvement: when Visual Acuity is improved with 2 lines or above
**“0.9” is in decimal scale, which is equivalent to around 0.05 in LogMAR scale -

ASTRI Proprietary AET'RIW'\_
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Case of Amblyopia Treatment Study in Hong Kong ‘

B RIG RIS 8RR Bl
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5iE T EBER, ) &R KHEMBE (FEEEHE - REARE ) > Hi TEER ) E{i=0—E55 -
BroiRIRET % BEIEEH 20K
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B ENARBEE AT  (EARRNIE S AETGE T E - [FEE2002 BEETRE GBI - MR EE2762
3041253 - JQ

ASTRI Proprietary ASTE ll?f.\




Current Products in Market (1)
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Current Products in Market (2)

EyeRelax from Energie Singapore

HOME CORPORATE EYECARE PRODUCTS  WNEWS & MEDIA | EYENMTS | OUR EYES | CUSTOMER ' HAPPY USERS

“—Er

:3.*%.. EyeRelax & EyeRelax Amblyopia

= Join us nowy —

M7 DISTRIBUTOR

EveRelax is an award winning visual-spectrum medical

device clinically programmed to improve shortsightedness
- k. or myopia commonly cause by tired eves.
¢— (2

Its patented light-spectrum technology stimules the retina PURCHASE
cells and vision nerves to improve the photosensitivity of s

; : z ONLINE
~ the eyes. It is also enhanced with visual nearfar .

e stimulation to  effectively prevent and control myopia
Se— caused by tired ciliary muscle,
Price: $580 USD P =N EYECARE
EveRelax iz the most effective, safe, non-invasive, non- H INFORMATION
HKD 4,524 medicinal device for the control of myopia. — -

E— Enauire p—

Mational University of Malaysia (UKM) and SIM University
Singapore, have just successfully concluded a study on the EYERELAX
effectiveness of EyeRelax therapy. _ ENQUIRY




Current Products in Market (3)

RevitalVision neural training

Three type of training patterns :

Single Image Task Triple Image Task Darker Image Task

(black & white strip (black & white strip (black & white strip

with different size, with different size, with different size,

contrast and contrast and contrast and

orientation) orientation) orientation)
Method to feedback :

Two flashes are displayed
in random order

without single image with single image
Two flashes in each task,

left-click to indicate that the first flash with single image OR
right-click to indicate that the second flash with single image

ASTRI Proprietary
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Project Objective

&
e

| o A
T
| -To IMPROVE LIFE of visual-problem patients J

af

s *To promote PORTABLE eye care device J

*To promote BRAIN TRAINING device. J

ASTRI Proprietary



Core Technology ‘

 Vision treatment technology
which is a patient-specific computerized treatment to
facilitate neural connection

« Licensable technologies and IPs for industry
1. Amblyopia treatment software

2. Binocular vision training software
3. Optical adjustment technology for medical goggle

ASTRI Proprietary = W.\



Project Scheme

( D)\ 4 R
: Neuro-Science: '

Fundamental principle / Conceptual design &
Mechanism study / i Feasibility study

Theoretical modeling

Engineering design &
Prototyping

\ _J \ _J
 University i ASTRI ASTRI
4 )
C h Technology
» Clinical pre-trial & # license-out
rototvpe fine-tunin (Manufacturer to apply
P YP g \_ SFDA) )
\ _J
ASTRI Commercialization partner

ASTRI Proprietary ASTRI:



Amblyopia treatment model:
nlate model (PTM

Basic idea - perceptual system of observer
functions as noisy amplifier

Superposition of three images:

1. Signal grating with increasing contrast in vertical direction

2. An external noise image with increasing variance in
horizontal direction

3. A simulated internal noise image with a constant variance
- An equal visibility contour of signal grating

-> Contour is flat in low-external-noise conditions - R
rises with external noise in high-external-noise Signal ERSEESEREE
conditions B
External
Noise

svisibility of grating - greatly affected by amount of external noise

signal amplitudes required for grating to be visible increase
with amount of external noise

=> Amplitude of external noise at elbow of contour provides
an estimate of variance of internal noise in our perceptual

system

P. Xu, Z. Lu et al. Vision Research 46 (2006) 3748-3760

ASTRI Proprietary




Amblyopia treatment model:

nlate model (PTM

LAM: linear amplifier model; N,: Gaussian internal noise; N,: additive internal noise

LM ﬂi _’D—l

Input | |) @ @_., -
Stimulus . /I > - hl

Multipliticative Additive
Template Nonlinearity Noise Noise Decision

Consists of five components: > - . zL
(1) a perceptual template | (1 + Nmul)Nc;(t -+ Nadd

1

N : c, =
(2) a non-linear transducer function 18 (1/d’2 o Nz )

(3) a Gaussian internal noise whose mul
standard deviation is proportional (with

a factor of N,;) to the total energy in the c, - contrast threshold at performance critetion 7 (e.g., 75% correct)
stimulus after the non-linear ) _ _ ,
transformation N<.,; - variance of (experimenter-controlled) external noise
(4) an additive internal noise whose d’ -signal to noise ratio
amplitude (N,4y) is independent of the
stimulus strength P. Xu, Z. Lu et al. Vision Research 46 (2006) 3748-3760 ‘
(5) a decision process -

ASTRI Proprietary AETRIW'\_



Amblyopia treatment model:

nlate model (PTM

Evaluation of the mechanisms for amblyopic deficits:

Increase Internal Additive Noise  Deficient Perceptual Template Increased Multiplicative Noise
g £ 2
@ 7 7]
£ g £
[= = c
=] =] =]
s = =
e c e
= =) o
0 0 0 /
External Noise Contrast (%) External Noise Contrast (%) External Noise Contrast (%)

With noise functions, we can understand the cause of amblyopic deficits and be able to design
more effective training procedures for each individual, including training in both clear and
noisy displays.

P. Xu, Z. Lu et al. Vision Research 46 (2006) 3748—-3760 ‘ -

ASTRI Proprietary AET'RIW'\_




Project Scheme

-

Neuro-Science:
Fundamental principle /
Mechanism study /
Theoretical modeling

\

University

ASTRI Proprietary

Conceptual design &
Feasibility study

-

Engineering design &
Prototyping

_/

____________________________________

-

Clinical pre-trial &
prototype fine-tuning

_/

ASTRI

|

ASTRI

Technology

license-out

(Manufacturer to apply
SFDA)

U )

Commercialization partner



Vision Treatment Program

Design of Perceptual Learning Task & Treatment Protocol

N

Contrast Sensitivity

N\

Spatial Frequency

eImages consist of line patterns with different contrast sensitivity and spatial
frequency are shown in different orientations

*An equal visibility contour line is obtained

*The training procedure is based on measurement of cut-off spatial frequency
of the contrast sensitivity function of each individual

*Training is focused at detecting gratings at the cut-off spatial frequency
(based on PTM analysis, training at cutoff frequency is most effective)

ASTRI Proprietary




Initial Validation of Treatment Algorithm ‘

Clinical Evaluation on Grating Detection

7 (18.312.9y)

SF:cut-off
- MS:T0

A PFre-training
* Post-training

Contrast Sensitivity

10 (20.513.7y)

9 diff SF
- MS 95

6 (18.7+4.6y)

Control
—a—MSE8

M5 145 Y T
Spatial Frequency _JE] -0.54 S120 Mi:ﬂ'l
=1.04 -
1,54 .
B D
2.0- - -
T T T T T T L] L] L L] L] L] i L] ] ] I I
0.5 1 2 4 8 16

O Three groups of ADULT amblyopes
O Total training period: 1 month, 45 minutes per day

O Group 1: Training at the cut-off spatial frequency
. CS increased by 76% on average
. CS at other spatial frequencies also increased!

Spatial Frequency

A, C, E: Amblyopia eye
B, D, F: Normal eye

. CS improvement brings to the fellow relative normal eye!
O Group 2: Training at 9 spatial frequencies

. CS increased by 66% on average

. No CS improvement on fellow untrained eye
O Group 3: Control group without training

. No CS improvement

SF: Spatial frequency

MS: The maximum contrast sensitivity

CS: Visual contrast sensitivity

ASTRI A
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Understand User’s Needs ...

Patient screening in Mainland China (Tangyin, Henan, Dec 2009)

8

~Test step 1: Refractive error test

ASTRI Proprietary ASTRI:



Understand User’s Needs ...

O ASTRI brain-vision training device pre-trial
at Beijing Tongren Hospital (Dec 2009)

SEED 2 Prototype
Electronic Goggle

SEED 1 Prototype
Computer Monitor

ASTRI Proprietary ASTRIY



Understand User’s Needs ...

 ASTRI brain-vision training device pre-trial
by children patients at Beijing Radiant Hospital (Jan 2010)

ASTRI Proprietary ASTRIY



Goggle Prototypes /,

ASTRI Proprietary

Optical settings Goggle barrel length
ASTRI goggle for 2 meter, 17”screen Version 1: 90mm <—
medical treatment Version 2: 60mm

N

Market product for 4 meter, 60” — 80”screen  55mm
video watching




System Integration

ASTRI BME

Image displayed in Goggle
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Medical Background of Amblyopia

State-of-the-art “Technology” for Amblyopia Treatment
& Other Vision Care

€ ASTRI’s v-Trainer® Technology
» Medical Treatment Software
» Portable Electronic System
» Wearable Optomechanical Platform
Clinical Findings of ASTRI Amblyopia Treatment System

Future Development

L 2B 2

LR 4
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Project Scheme

4 ) e )
Neuro-Science:

Fundamental principle / Conceptual design &
Mechanism study / Feasibility study

Theoretical modeling
\ J \ J

Engineering design &
Prototyping

University ASTRI ASTRI

‘ Clinical pre-trial &
' | prototype fine-tuning

____________________________________

Technology
license-out

ASTRI Proprietary ASTRI®



Subject Recruitment Status

Beijing Tongren Radiant Children PolyU Optometry

Data till Apr, 2012

Family Eye Care Overall

Hospital Hospital Clinic
) ) Feb, 2010 — Jan, 2010 — Oct, 2011 — Oct, 2011 — Feb, 2010 —
Trial Period
Dec, 2011 Jul, 2010 Apr, 2012 Dec, 2011 Apr, 2012
bject
Subjects 66 27 13+ 6 112
Recruited
Excluded
7 6 4 -- 17
Subjects
Total Data Points 59 21 9 6 95
Average age 18£6.5 11£1.9 39192 31£10.3
Current Status Completed Completed Users continue Users continue

*There were 64 subjects in Tongren Hospital, but 2 of the subjects had done the training for
both eyes, as both eyes were regarded as amblyopic eyes by doctors.

*PolyU has made calls to 60 HK patients

Exclusion Criteria
*Having vision-related disease other than amblyopia, e.g. Cataract
*Having eye-related operation before training

*Patient not shown up before completing the whole training /G
ASTRI Proprietary AETRI?,'\



Assessment on visual acuity (VA)

. LogMAR scale
Data till Oct, 2011
1 *
+  Beijing - 20/200 1.00
Tongren
Hospital *
= o
S o8 —» . . .
g
= ¥ Radiant id ¢ % . 20/100 0.70
3 Children
< 06 Hospital » PN .
§ .t 24
g . e e . H Z P 20/70
2 0.55
£
£ 0.4 oo A
TXUD =m0 o
& ¢ o ® e x )
. ZADNH 2010 0.30
0.2 " A
o X PNTUHX 2030 0.20
» . UAZNFDT 20/25 0.10
0 N =N _ NPHTAFXU 20/20 0
0 02 04 06 0.8 1 12 XDFHPTZAN 20/15 -0.10
20/10 0.20
Pre-training Visual Acuity (LogMAR)
71 subject data in total
9: no VA improvement
14: VA improved 1 line olfs

ASTRI Proprietary 48: VA improved 2 lines or more (68%) m'?f.\.



Assessment on other visual functions

Contrast Sensitivity
Tongren data:
— 54/54: improvement
— 46/54: improvement at high s.f. (85%

ining

Contrast Sensitivity

Binocular vision function

Tongren data: Spatial Frequency (c/deg)
— 27/41: improvement
(660/0) Left Eye Image  Right Eye Image Fused Image

ASTRI Proprietary




Suspected critical factor: Training complian

Wk1

Tongren

Wk2

%

Wk2

Wk3

Wk1

Wk2

Wk3

Wk1

Wk2

Wk3
Wk4
Wk5
Wk6
Wk7
Wk8

Wk1




B

Questionnaire

- Subjects to fill in a questionnaire after BTD training

« 31 questionnaires
received

T L}
ASTRI Proprietary ASTRI
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1. Is the device
convenient to use?

—
(=]

,_\
I

=
M

—
o]

No. of people
[w.e]

) o] I on
| | | |

ASTRI Proprietary

2. Are the instructions
clear enough?

—
(=]

,_\
I

=
M

—
o]

No. of people
[w.e]

an] ] =Y o7
| | | |

T T T
% > > ) > >
Q>\Q’(\ (900 (900 &%0\ %’b c\q,’b
& & VD("'QIQ 3¢
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No. of people

16

14 -

12

10

3. Do you think this device is helpful for the
following aspects?

Visual Acuity

Contrast

16

14

No. of people

Alot

Alittle  Not Sure

ASTRI Proprietary

No

12

10

|

Alot

A little Not Sure

No. of people

16

14

12

10

Stereopsis

]h

Alot

Alittle  Not Sure

AETRI%_
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4. How long have you 5. How long will you

spent on daily- spend on training if
training? time is no longer a
concern?

25

20 4 7

6

| 5

. 4

5 A 2

! 1

. - - W 0
=1

20-30mins 30 Admins 40 S0mins 50-60mins 50-30mins 30 40mins 40 S0mins 50 60mins

—
o

No. of people
No. of people

—
o]

[¥X]

65 % wanted to train for longer time ' -

ASTRI Proprietary ll



B

6. Where would you
like to do the
training ?

530

25

20

15

No. of people

10

o

Home Hospital

ASTRI Proprietary

Patients’ feedback

Home (80% preferred)
 More comfortable
 More convenient
« Save travelling time
« Save more time for work

Hospital / Clinic (20% preferred)
« (Can get help from doctors
« (Can have doctor’s advises



No. of people

B

7. Which platform do you 8. Will you try to use a

prefer to do the portable device so that you
training? can have the training at
home?
o Monitor Goggle o Yes Not sure No i

ASTRI Proprietary []



Patient comments ‘

Whole Training System

IR - RS - BB
BREIFARS » HRERTGHE
PREENZ - BFEHER R

R BN E
RIFRETT B X BB BGEST - [LBG R

Goggle
. H R E NG E » ALY BEATE
XKET » NAEFEH

Adaptable to people wearing glasses

Training
A AN FERLEIRRMEE - v LIRET— TR R SRR OERZ )
BRI
AR R
FEFSRAIBFE R/

Can have "not sure' button

ASTRI Proprietary ASTRI



Case study: Neuroscience study

Neuro-pathway Set-up Process

Functional MRI Study of Visual Cortex Area in Amblyopia Patients

15 days
* a 26-years-old eye patient from 5 min./day

BEFORE training AFTER training ,
Beijing Tongren Hospital " .

 fMRI result from Department of
Radiology, Beijing Hospital

Amblyopic
* based on Blood Oxygenation Level Eye
Dependent (BOLD) effect
Normal
Eye

ASTRI Proprietary



Case study: Retention rate

« Patient A
— Had done 2 rounds of BTD trainings
— With a resting period of10 months

1st training 2nd training
Pre-training VA (LogMAR) 0.3 0.2
Post-training VA (LogMAR) 0.1 0.1

« Patient B
— Had done 2 rounds of BTD trainings
— With a resting period of 5 months

1st training 2nd training
Pre-training VA (LogMar) 0.5 0.5
Post-training VA (LogMAR) 0.3 0.2

» L]
e
ASTRI Proprietary AETRIW\
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Medical Background of Amblyopia

State-of-the-art “Technology” for Amblyopia Treatment
& Other Vision Care

€ ASTRI’s v-Trainer® Technology
» Medical Treatment Software
» Portable Electronic System
» Wearable Optomechanical Platform
Clinical Findings of ASTRI Amblyopia Treatment System

Future Development

L 2B 2

L 4
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Design of Binocular Vision Training Protocol

Normal binocular vision requires:

«  Two normal monocular visual systems (by
Amblyopia treatment program)

Normal interactions between the two (by
Binocular vision training program)

Proposed training methodology:

Stage 1 — Binocular combination / fusion TTTTT TTTTT
training
*  Program training the patients to do binocular -
combination with two eyes SEEEER AEEEEE
Stage 2 — Stereo-acuity training

_ _ _ Left Eye Image Right Eye Image Fused Image
Program presenting two different images to each

eye in a way that the patient’s brain must

combine the two images in order to successfully
identify the whole picture

il
+

2
i SRt
L1 P

LAY

F
A
Ty

g

IS BRS04

L

i B

ASTRI Proprietary



Medical Goggle for Binocular Vision Training

U.S. patent application No. 12/886,357
Systems And Methods For Binocular Vision Diagnosis And Treatment

Micro LCD Unit

Conventional
Optometric Equipment:
Synoptophore

DISPLAY

VIRTUAL
IMAGE

Left-side display image Right-side display image Micro LCD Unit

e
Adjustable
Button

Normal people Patients

Adjustable optics
ASTRI Proprietary ASTRI®




End of Presentation
Thank you. Questions are welcome.

. ™~
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