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SPECTACLES, CONTACT LENSES, AND CORNEAL AND LENTICULAR REFRACTIVE SURGERY FOR PRACTICE GROWTH

Donald Tan, MD, on NeuroVision', a

Non-optical App

roach to Correcting

the Effects of Refractive Error

EXPERT OPINION

NeuroVision, a technology designed to reduce the
effects of refractive error through a neural train-
ing process referred to as “perceptual learning,”
has been developed in Singapore and is in the very
early stages of commercialization in Asia, Europe,
and North America. Based on sound neurophysi-
ologic investigation and clinical studies in
amblyopic eyes, for patients with low refractive
errors, the technology promises good vision with-
out glasses, contact lenses, or surgery. Donald Tan,
M, is professor of ophthalmology and director
of the Singapore Eye Research Institute, Singapore.
He is a scientific advisor to NeuroVision and is a
principal investigator for the company's clinical tri-
als in Singapore. He has no other personal or finan-
cial connection to the company.

Dr.Tan, can you deseribe the NeuroVision process
as a patient would experience it?
The NeuroVision treatment is a series of computer-

ized training sessions that are de-
sjgncd to impm-w the way the brain
processes vision, The process starts
with a baseline visual assessment per-
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forrraed st oo o The BVl on-certified eye centers. The
primarsabjective of this exanieation s i deemine whether
the pafient is a suitable condiclate for MeamWikon, Uince soi-
ahility s confirmed, the pa-

tientwill uschergoa shoetor-
emtabionsssion s become G-
miliar with the MNeurn Vision

|I"! Lo B pop¢

e ractive visual nskethe pa-
peenit will undrrH,n im the
coissof the tresdment,

Can you describe the
HeuroViskon treatment

process?

The patient s seabed in
front of o compuier, & feet
frn the screen, where he or
ahi s estposed i 0 series af
imagees based an varisis
combinations of Lisboi
paiches { The Gabor patch =

a sine wve grating hat has
lilgh contrsest s the cenier b low contris o its eodges
[Bdmais nose s ratonsand coowiderable informationan
Cratbvor pasclues caun b i d by ineans of o Google search ]
The patient i regaired to indicate whether he fshe sees a far-
getarrapemen usmyg the omgpiter nouse, Ao fedback
lets the viewer know if o mistake has boen madie

liasedl o the patierds response, the system adjudis
the tadk’s level of diﬂin:l.i:f o rmatch the patienl’s visuad
abilities. The treatrnent isapplied in successive J0-minsie
sewsins, adminiscred 3- times & weds, for a total of
appracimarely 3 sesshos, The treatment sessins cin
e combucted eitfier in & eye center o m home an o per-
sonal dcmgaer Bvory five sesshons, the safjects visual
acuityand contrast semsiciviey ane tested in order o con-
tinueush momibor progress.

Whatis the session like for the patient?

Thet tresfment k& ook stressful, but neither s it neladng,
Linlike using lenses or refrachve surgery to correct vision,
st el e oM isbon tretmend depends heaily o the
pabim s perkormanee. Caovcentstion during, the session
anid rraking o conceried sl b adviee e best perfoe-
iz thioghot theendire treatment sessson, are ey sc-
cess factars. Wo doube, thehighly mathated padienisare the
minstlehy o achieve the Hppest visual imgemenent. Pl
narfe that MewsoVision trestment bears ro redmiogstEe ndmi-
ever b wrsulstundinied end unscientific 'i.-lfr relaxation”
everciss thot appenr ioorelax accommndation ard reduce
Pl oenypia, MirnroYislon warks at the bevel of the brain
wal the cllinry msde,

T smiprovement - vesii 18 el patlings st notic-
ingan irproomentatberapproematdy 10 incalmeni sessons.

The NeuroVision literature stabes that the
procadura is based on 20 yearsof research,
Can you deseriba that research? Are thare
peer-reviewed dinical studies of tha currant
HeuroWision processT

The HewrnVision technology has been develigel
thomsgh research focumed salely ooopimiiog perforn
of the pevral ar*back end” af the vism system sl = hewser
o v deciches of vissuad nearascence resesrch in rencvmed
insrinmes, including the Weimmann nstiie in lsaed, and
Senith-Kettlewd] By Resesrch Instimse in San Franciseo,

This research has led 1o beeabahinogh discoveries in the
fiddal visual neumscierse that hene been pobdsbed in pres-
fifgines sciemiific magazrines,

inclucling, publicatians in
Iy, Vision Researoh, ard
r-'mmm.g: @’n’u Matianf

Acideniy of Srienoes!
The sechnodegy has been
dingcally prover in the trsil-

mient af adult amblyopia,
which unid recently hmsbeen
cowesicdered untreaiuble, with
vy el conchictod deable-

sk rarchemized dimcal
tril that bl o FT34 510k)
ol The adiil smblyo- =

e cliviend trials wen pul-
lished in the Procovdiegs of fie
Sdativad Acecemny of Scinees

i 200 (Poloy LLMa-Raimi T, gy e desd |mpresssant.
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FIGLIE 3 Contrast sansdieiry e
wuiles amang commoarclal patiente
who pakl for their treatmeea, Note

Hidlin . Sagi [® Impronvng
wisis [ adul amblpopia by
el s rig, P ol
Aerd Scf SA 2004:Apr

IT 01T E6692-T 0
The MeurnVision tech-

nokrgy s ceiginally stidind

in JmH:.-npi.:l 1Fi|;urr 1. Im :
i the !-_Iirl.Hmrr E:,!- | PO
serch Institie,in collabsa-
tion with the Singapore

Armed Fores, fifhged apl- R T S S
latstuchy of Meura Vi fin Syt Ry
the treotmierd of o disgnoes et b s it o i
nfmyapia With lhe m=absol  payie 4 Contmse sansinivity -
thits stucly anid clmical expe- sults imong pest-LASIK commercial

rience with several homibed

pattarts.
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vt i Sngpwnes, i cerminky appenrs that NeunaVision treal-
ivwadd enbetise both visusl souiy anl contrast serssivity in
the majority of ndivilualk In flkseup examinalicos, we
henae Bt chat tee visunl mpessament b malnsined foe
mre than 1 pearafer theed of Che tesmmen (Hgumes -4
W are nowin the advanced stapes of s s double-masked,



placebo-contmolled ramdomized dinicaltiral i Segipove thal
will provide confirmatory siemtibic ditaabeont the efficncy of
Revamiy'ising Mynpio treasined.

Whatkind of work has been done to support the
thaory and to enderstand the mechanism behind
thea improvament in vision?

Thie mesennichy kookosd imi the vl wespoises o the
perinvany vismaal cortes (VT o dilfererat vsual stimulatioms,
oannectionslaterl interactions} brtween reunaal adla i,
W', kenrnmny patterns o ingprove the laleral interactions, ared
prmialabewsrmnl conrectms asa mesl of ditterert vision
velibedd conditione

It s by et raed il nemomal responses in e

prelimary viisl cortestcan b o ulated Ly stinslazion af

renile dieyye parts, aid nearal plisdciry i ibe pimary
il sortex has been evidenoed,

These ohservations have been macde oiing simglie- -
rom recordings in cats v mondeys; visml evokad poten-
sial remninp.:- in humang; and powchoshysical tests inho-
s Thise stuchies wene well doommented and reparted
i scitife publicatiors.

Whist s the masiminm schievable correction? Whart
are the median and avsrage comrections? What Is
the diopout rate? Wiy do patients diop out?

The averapeimprovernent for the low mypi treimen
isclese i 5 Loghd AR lines (2.7 [nes} oo ETDRS chart.

The maxirmum in‘:n:mlmnl achieved 0 B is 7 Hnes
ETIIRS, i o patient wie werm frm 2120 o 20725, Hus
ihiks i ety the excepiion —nwist ieatmend oufdomes e
bz ve ke than this.

Thedropout rate Equ te lovws approsimately 124, Abou
7-H% dropoutafier 1 5 sessiors hecouse they sbow ather o
irmpamwement ar o litthe improvement s justity contiom-
il'nﬁ.'T'lrm:h:-l':llu |ln'1.l|r|.l||.'-:|.'uriur differen! reasons, ot
the chiel reusun seems tn he the time conimitment— for
wafie rn'qlklnu.'lm.l..n.h.-inn -3 piames aweek oo much.

Whatis known about the duration of effact of
MeurVishon's affect reatment?

Thaometically the leaming process that hagpens i the
Primnary Visuml Corbes issirnilor to a skill accquisition glike
leasning bovwall, serom, oo ride bicydes), Thiskind of learn-
my, once achieved is never quih: forguiten; thenefooe, the
effec shiukd he sustpine.

The clinical data gagherad so i sippoits s assunmption,
T Moo tskomarnitshegea sty shimvethan the eflectismain-
sl beseat | s iy e sl il g o Sl re-
sl v Bt chomesistratiee] fia ilie Saopgagns By Bisasiich
Institnie Mg Piiot Stod g s wellas ol the iy Mol
Epe Centre, wihvich bas promiched NeumYisom mstmenls cani-
e By since rmid 2000, Ukimatehy, mone work will have iobe
dane i1 this area 40 sstablish long-term efficacy; g reailts are
oJuite encrmiraging a this stage,

nt alter the anatomy of
the eyes therelore, @ does
mal alter the refraction
Benrohi=an impeoves the
sl processing, in the vi-
rial o, By dodingg theat it
i able 1o compensate Gor
same bevel ol Bhir on the
refina caused by a reloivecky
miid aptical defect.

I prescription might be
abde i e reduced powes
after Wenrosian treatment. i fhe finds this beoeficial How-
cver his vision wlll alweays be the bast with =500 [F gpec-
tnclies, beciuse then oot oody woah] the veus processing
T optimieed hut alss the optics of the ey
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15 your personal vision in the NeuroVision
corraction range? If 5o, havae you tried it}

Uinhietureitey | Fave b ooy ipogds e MeursYision,

il Dds b signiticant astymrmntisndsch has nolpet b
investigated fully by the echonalogy. | hive ined a few ses
sitnes 10 gt o hetter Secfing lor the tratmesd ngimen, but,
unfsrtunricly. | doatexpect it o be beneficial forme.

Does MeuroYision have
any effact on the oye —lr_..,_.
insndl? I"—:lm—

e e Y —
= 1 i

Mo, NearoWVision does

FUGLERE & Cowitrass sensiivily repslns

5a, e -5.00
e i v mrend predapople brisle

Can other refractive errors be helped by NeuraVisionT

As | mentianed before, Mewm ¥isin isffective in sharp-

aning vision and compensaing focmciatively by levels of
el pctive erions, [0 worka best ot low mygpes with -1.50 10
o liess, onad probabily also astigoathan of 075 1 or less &
recenl stucly by MesnoWison shiwsibal o also appeass i
b etfective in early stages al preshyopia—ie, patienis with
pesaar andiclition neecls of up o 1500 will e able o pu il
renifing ghisees avy o several vears {Figure 5),

Theoretically & shoald wark an lw degrees of hype-

i aswedl; horever, we have vt tesied this yet Mist of aor
chinical nesech & done In Sinpapore, amd we siply dea
Jeave: sy yypriropisl

I thiens any potertial for harm with NeuroVision?

S faer, alter reating e than 100 prad kents in Singapone

and other Asian countriss, in both cdimiml trisks arsd com-
mercial ermeirmymsents, we can coriem that there sre no
b risks oo side effects sssociatec will this techmology.

'|'Iu~u||l:.l-n|||:i||..|iul vt lin fnan somie rﬂl'lm:h i thal

they fal thidr eyesare thred immedindy afier the reatment
it thds s iirgpticarna lisen prscars et |y they e theclinie.

Are thers any new studles currently contemplated?

Ve are now starting an exciting controlbed stady o
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evalurie whether we canslow [ progresion al myopin
in chilmen by using Men oVision. The study —d collabo
ratve effort of the Stngopare Eve Research Institure, the
Singgapore Health Promction Baard, The Sangapore 3l
isrry of Echuscatiom, snc MeunaVision —will be condiacned
i severnl schools in Singapone, The stucly addiesses oo
af theemsgar concerns in Asian sociatles,

Gaoing Borward, what dio you know of the company’s
plansfor commend alizing MewroVision?
MeraVision o5 basezd in Singapore. Therefore, the
San pag oee market is the first (o be exposed 0 Neuro¥isions
praducts. Ciher courtrneswith compoercial treatment avail-
abie mchde Malaysis,and most recendly, bipain,
Thetreatrnatsare prsded i the patbems thaeh epoane
prodesinnaks ophrhamelcptstsepeonie s opioomet rists, and
oipr il wbres wilh R stall Patients-can choose o do the

tremenent in theclinicheye oeeer or o4 their own scuedule o
hamenmither conmpeesonslosmpruie bn both coses, the treai-
ment is moniivsesd by cpeeane prodesinmils, as the pates
wiska e clinie every 5 sessions for visul examinat i,

Tt prestwopia Ereatment bas jist heen ienoduond o
Sitggapone; ancd the company expectsio inbrchics o new prod-
et o npupic chilidren, with @ ganne insegraed in the sofl-
wame, very shoethe The ganee I8 intended 10wt a8 niotivator
to keep the children imtovested conoestrated, and alert,

What do you want American ophthalmalogists to
know about NeureVision?

The HeuroWision techinedogy tadees i clistinctly abierna-
bive apprcach, companed i freating eye diense by digs,
laser, or surgery in order o restone widon, Trebsd, the
e Visin technalapy enhancceelsting vision throagh
a logical treatroestt devlwed T naently disoowered bt

Bringing NeuroVision to the Market

MeuraVision was recently an exhibitor at Vsion Expoin
e Yok, where Hofimcti o Byt was able bo sprak with
Alein Lene, CECLand Bir Bllenbopen, Q00 and CT0,
of the zempaisy The follewring report was taken Fram an
Intere ew with Levenew and Ellenbayen, wi were in the
USA iy introdiece: their technokygy amd o speak with
potentinl sirtegic pariners.

Taking New Technology to Markat

Wik o e base Dy Siogagone, MeimoVision is
hringing fs fechnabagy to patierits lough the Singopore
hlatinnal By Ciénier uiwl e cyrtical cbidin in that counbry as
well iy coris: i Malaysinand fapan A smaloom pary,
Beumowsion = kisking to partner with an established ms-
for epicne compamy Bar commercialzation | the lape
Marth American market, Levenen and [henbopen foreses
the aveilahility of Meuro\ision tratment for relrctive er-
mur i e U5 within appoiniorey 1-2 years,

The rmeule] for delivers of Meuroylshon treatments has
tuwk armis: patlenss can st thenssdves 2t home ocwark
usiny thelr own computers or they can come to a center
fior trest et Elleitbwegem lkens MeuroWision trentment
Lo wonk fng el you can buy o machine apd serclse o
Fsam e s can go b o gy where there are trainers in
pive yie o hand, Bosh are effective, but i srructure asd
motivition are issues, then paing o the gym may belp.

Price and Publicity

The MesroVislon extcutives note that macketing
MeuroaEsion his bieen neletively easy in Singapore, wless
1% ol she: chibhl fem are myopic, making mpapis omajar
public health fssue and a0 very serious concern of

Sigaperenn parents, Hence, patdicety i MennWeaion
in Simgapare typically brings an sitpearng af inseress,
fram which apgiospiiate pationts cin be selecied. These
patients thew form o maiclais for spreading imfarmation
bt Meusodishom by wiend of mosth. Wish st modest
effort an e company's pare, 30% af the Singaparean
popiilsion i sware of the technolgy,

As s working model, MeusaVisicn trestment has yen
priced ol 31-4%% of the price of LASIK, fost os LASIK
varies in cost from several Tundred dolfars in courtries
Like Irulia to s sverape over §1.500n the US4, Levenew
aral Elfenibopen expet thsal Mo Vision will be affered
at different price points in differenl countris.

A Praven Technology

Levensu and Ellenbogen nete thar the efficacy af
MNeum¥ison's technodugy has bevn sepsatedly desnon-
strated, starimpgwith proofof e comoeptin sdult amblyopic
iryes, which have been sicoesefully radined w achieve en
hanced sewity and comraet sensitivity {oncl some bave ac
sty gninedd steivoncisty ], What ths mdicates i that the
hwmtan brain refnivs considerable plosticey with respect w0
i quality improvement even info adult years,

Because HewroVision tlechnalogy impeeees aculny ard
contrust sersitivaty, it value B0 Tibied 1o lisdmdidaals
prith Jow refractive srnors. Eamet e whio wang i M-
ihver sharpen thelrvisan can posentially benedit, its back-
ers claine Althougl firther studicaane eeded, it seems
reasanable that MeuwroVision may e helpdul for pilats,
arhleses, artkig, anad ol for whan optimaum vision is
critscal, i nsay even ofler o nonsurgizal means of enhanc-
ing refracing surgery oakoomes. @

]
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dlearly soumd primogles af vissl new.
sgience, The Nenrm¥ision technnd-
Oy PpnesEnIE AW strateEy tht cam
camplemettaumoomertivonal medical
anid sirgical ferapies fio enbanie
iz,

MeuraVisiors lechology cons
froen & consicderable background of
sclentific and chnical research in the
field of visund newrophysbolagy
WarnroV w0t Rechiscbogy s il kangely
undamibiar o clinicln because ilese
artiches are nat iyet) found inthe sc-
artilic knemals of grestest infencsl (o
practicing ophilalmologists.

What newds o be siressed is that
Wil techinaligy appears bo
b v Pt focin oo iooslulagion of
“neural adapterio” of the human
wizual system, which las been bgl-
mvtcly and scientifically nasessed aisd
is undergoing r goros clinicl irinls
I wionlel emphaszee strangly that this
form of vesual cortex adaptation is
il prowy calend *percepivud learning”
by vissaii scacarists and is wastly dif-
ferel Tromm Chee cupre unscientific
“yisiom exerciss” thas can be found
ot Farious sources iy,

The major adtvantage of he ed-
nedegy bs the fazt tha it is compretely
el rvpsive and, thenefore, carrim vir-
fusalby ms vk o the patien, Tis date,
il & o0 othizr pe-invasive, noo-
pharmacelagical, wnd noi-suergical
presskvmertt e comchit e like myopn
i presfvopia.

Mo ison seems inbeaneal e
sl promising fechnologies evahi-
wieed by the Singapore Eye Researdh bn-
stitie Iy recere years. [ beliowe it bas
the prtenikl i make o remendous
mnpmet in thy epecaie ndustry in Asin
and veorl dwick, @

1. Palat U, Soggi 1% Sl inkscaciioens o f-
s e lrery e e faevia experis e
epmikent crsmles OF comneciiogs, Py
ekl il 5 DA VR 200G,

2 Pt LI, Siggi 0, Horcin AW Abnor mal loag-
rangeapatial ioeny o in pbd i Ve
iy M RONT AT 05 [T,

3, Pedai LL b oo &, Koasrmoisn T, Biaredhi b1
Cedbnear atimub regabils visidl bespon e
dhepeiibi g o CAPS comipas hieshindid, a-
FiiE 1R S



