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

Donald Tan, MD,on NeuroVision', a TR
Non-optical Approach to Correcting BFETEHES
the Effects of Refractive Error e s

EXPERT OPINION for the Refractive
Surgery Practice

NeuroVision,a technology designed to reduce the  ized training sessions that are de-  ERVHD T REETI IR
effects of refractive error through a neural train-  signed to improve the way the brain Keep Staffin the
ing process referred to as “perceptual learning,”  processes vision, The process starts Practice
has been developed in Singapore andisin thevery  with a baseline visual assessment per- -
early stages of commercialization in Asia, Europe, s to EXPERT OPINION an page 31 Patientand Surgeon
and North America. Based on sound neurophysi- —— Experience with a

ologic investigation and clinical studies in . ,“",',"jf,]'r,',‘:, New Multifocal 10L
amblyopic eyes, for patients with low refractive

errors, the technology promises good vision with- DEPARTMENTS
out glasses, contact lenses, or surgery. Donald Tan, i REFRACTIVE DECISIONS
MDD, is professor of ophthalmology and director DRY EVE
of the Singapore Eye Research Institute, Singapare.
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.

FIGURET Contrast sensi-
tivity results in amblyepic
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Dr.Tan, can you describe the NeuroVision process Bpatisd Fruquancy E:ﬂ:";‘;-ﬂr:‘::::n':ﬁ‘tﬂ;
asa I}E'Iiﬂl!'l\ll'ﬂl.lld ﬂpﬂliim‘ it? . ﬂﬂﬂf?ﬂ?@ . E:'miﬂm' ter the NeuroWision treat-
The NeuroVision treatment i5 a series of computer- = Brben Tiiomal ] ment ended,
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EXPERT EICIN comtinued o poge 1

fornned ot cewe of tlue B\ islon-certified eye centers. The
iy abective of this exanieston & deemine whether
the patiert i a sitable candiclate for Mearob lskon, Unee s
ahility Is vonfirrned, the jia-

tientwill urshergoa shoator-
entatiorsession s beeomi G-
miliar withi the Meurn Vision

I mctive visual sksthe pa-
tient will undergo in the
conise ol the reatment,

Can you describe the
MeunoVishon treatment
process?

The patient is seabed i
front of o compater. & feet

FIGLIRE?  Costris senaltiviy pesuiis
el Nete ihe Epeonemsil was mol
lost 12 monih: after treaiment.

T emimmims  [7oim thescreen, where he or
Al s expooed §0 0 serics of
imuges based on various
cambinations of Lisbar
paiches { The Gabor patch i

a sine wive graling hat has
|'|[u,||. cufirrest by the cemer bt livw comiris) o s ﬂ.lg.u.
[Bdiads none: lusrratonsand coesiderable inforation an
Giarbror paclies can b fonrd By imeing o s Google ssarch |}
Thepatient s reuained (o indicabe whithar he fshe sees o tar-
getarrngement wsng e smspuler mouse, Audio feedbad:
lets theviewer know if o mistake has e madie

Jiamxl o the patients nesponse, the system adjosis
The tadts level of dil‘ﬁcl.i:r o match the patienl’s yvimal
a.hlll[h:a.'l'h.ﬂmmmnriu.prﬂicdinr.l.l:n:u:ivej-ﬂ-mhmu
seasiogs, adminisered 2-1 times & weede, for o total of
appratimately W sessio s, The treatiment sessins cin
T comabcied eitfier i ar eye center v i home an o per-
sonal domputer, Bvery (v sessbons, the sabjects visnal
acuityamd conlrg sensicivity ane tested i order 1o con-
tinueiush: monitor progess.

Whatis the session like for the patient?

Thes trestmnent & niob siressful, but neither is it reladang,
Linlike vstng henses ar refractive surgery to comrect vision,
suocas wll Be poVision trestment depenils heavily o he
pation# perfarmanee. Covcentration during the session
anid muking o conceried sifart b adae e best perfio-
miamce throghot the evsire treat ment sesion, are bey sic-
cess factors. Ko doube, thehighbymativaled patientsare ihe
mastikely oachieve the [Spges visual impomenenil. Pl
naitee that MewsoWision trestment bears ro rehmioesizg nfini-
e 1 wrwebstunginted snd unn.'imtiﬁn:'ql: relaxaiion”
cxercisss tht appenr o relax sccommndation and redoce
Pl oenyapia, MeuroVislon warke af the keved af the brain
veirt the cilinry nmscle,

The emprowerment in vt 13 pracel; potlins sim notic-
igzam nrgporenment atterapprossnaichy 10 isabmo g sesscar.

The NowroWision litorature states that the
procedure is based on 20 yearsof research,
Can you descrites that research® Are thare
peer-reviewed dinical studies of tha currant
MeuroVision processT

The HenrmVision technology has been develiged
thoousgh resarch ocused sy oo opiniiog pedformno
oof the peumal ar“back end” af the vismi svstem arxd is hased
i v ol eosches o wissual nearascience research in renenemed
msritvie, incuding the Weinmann nstitaie in l=ae and
Semith-Kettlewed] By Research [nstitege in San Francisoo.

This rescarch has led 10 beaakahsoogh discoveries in the
liddol visual neumscierse that hese bead puobbsbed b pres-
Iit;'h'ul.'l.u.'hl.iftmagﬂ.iln

inciuding, publicatians in
Irtiine, Vision Ressenty, ard
me[fr.ﬂj |H"|'k¢ MNatinuf

Acruderivy of Sidenoes!
The techndegy has been
dinically prove in the treal-

ment af adult amblyopia,

u.tl:hmﬂ. recemly has been

consilered untreatable, with

avarywelconchicted el e

ki rarddomized divical
triil that bl e FT3 5100k)

ol The adul smblyo-

e cliviend brials wene gils-
i Aok of Scienes

FIGUME 3 Contrast sansdiviey res
wules smang commarclal patiente
waho pald for fheir treabmeed, Fote

I 200 (Fodm LLMa-Baimi T, g covidnuesd Impressssant.
Hiflin M. el T8 Imprending

ik 1 adult amblyopsa by g
prercepul leariding, Fioe Moy o ““,‘,I!

Acmel ot LSA 2004 Apr

001 T 66907} el i e 1
The Neum¥ision tech- 3 i -

nokgywasoriginallyswlinl - * -4 - ;

in winbiyopia (Fgure (0,10 § - wo N,

03 the Singapore Bye Ree 1 ol o Mot

sesech Instituie, incollabor- & o

tiva with the Singapare  § |

A Fores, ntched apl- F R Y (R R
latstuchy of Beura Vigian for e A
thez trent el of Lom dignoes. s e o st e
afmyapia Withiheremalsal  pigime 4 Contrase sansinlvity -

ihits studky il clinical expe-
rience with severa| lundred — Ptierts

sulls impnp Pos-LASIK commertial

commercially frested pa-

thetnis i Singegrore, @ cemainkyagpears that KeuYision treal-
ivwened etith o hoah visud scuiy aid cantrast sersaivity in
the mspirrity of nciviclialk. Tn flbme-up esaminalices, we
hunee fomne] char the visunl impeovsinent & maingained foe
manethan | yeiralier the ed of the tremment (Hgumes 24
Wi are nowin the advanced s of s biged ouble-masked,



placebo-mntmlled randomized dinical sl n Segpoeethat
will provide comfirmatory iemtilic ditaabont theeffioney of
Betimiising Myopio ireafinent.

‘Whatkind of work has been done to support the
theory and to understand the mechanism behind
the irproveament in vision?

The rissennicly ookood imis the vl resporses in the
perimsary visnal cortes § Vo dilfert visual stimulations,
canmections {laterl interactions} brtween reunmal cells ing
V1, by patterns o inqrnve the lalerl inferactions,ared
mormalabossrmal conrectsinsas o resl of ditterert vision
pedabed conditine

I s by alensnnst rasedd thid nemonal respionses in fhe

predimary visisl cortes can be moddated by stinsilation af

retisale ey paris, i pearal plassiciry i the prmary
vl sortex his been evitlenead,

Those ohservatians have been mace ading simgle- -
o reorEngs in cats e mondeys; vismal evoked poben-
tial rm;lni'np.:-in humans and psychophysical tests in hu-
s Thise stuchies wene well doommented and reported
1 scatifi puiblicatiors."

Whisths the masbmimm schievalile correction? What
are the median and average corrections? What s
the diopout rate? Winedo patients drop out?

The average improvernent for the low myopi tretnien
isclos 10 5 Logh AR lines (2.7 lines} on ETORS chart.

The maximum in?mlnml achieved so & is 7 Enes
ETIIRS, i 0 patient whe werm drms 206120 o 20725, Hus
hiks i erly the exception — st ineatmend oufcames e
beses vtk thar this.

Thedropout rate =mqu te love approsimately 1 2%, About
7-B% dropout afier 15 sessiovs becouse they show ather o
imprrvement ar e litke improvement o justify congivm-
il“.mrﬂc‘lll! |l1.'1:l|||.l| wecur for differen! reasons, b
the chiel reusun seems a0 he the time monumitment — for
Biafie |1n'q.|h h.rll.'llH,LJ sersion 2-3 thmes o vk s too much.,

Whatis known about the duration of effact of
MeuraVishon's affect treatment?

Theorctically the leaming process that happens i the
Primmery Wisusl Cortex issimilar ton akill aoquisition (ke
leasning to wallk, s, on ride bicydes ). Thiskind o licarn-
i, oe achieved! is newer quihe forgntten; thenefowe, the
effect dhikd be sistiinec.

The clinical data gherod so i supports thes assunmption
T Meo tshonamitshpnpea sty shinestha the effsct smain
suttiwdal bexes 1 v vt o sl egiesdon. Sl re-
sl Fve been clornainstrated i the S Eye Hisasich
Institne Mipcgria Pilct Stod g s el las ot the Singpces Mool
Epe Cenire, wihvich bas prandicled ReumVisom rsiments cani-
e By sinece rmid 2000, Ulkimatehy, morne work will hase o be
chane i1 this area $0 establish long- term effieacy bog reailis are
Cpite Encoanagging o tis st
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Is your personal vision in the NeuroWision

oo raction rango? If so, hawve you tried it?
Uinhowturstiety | Fuave toe ey impcsda o Meurey o,

sl T dsobave signiticart astgomntismodwch has notyet b

inwest gl fully by the rechoalogy | hiree fred a few ses-

sinees o gt o better Secling for the tratmend negimen, bul,

unfrtunatedy. | do't expect it o be benefical forme.

Doos NeuroVision have
any affact an the oya
isedf?

Mo, MearoVasion dacs
ned alter the anatomy o
the eyes therelore, @ does
mol alter the relraction.
BleuroWi=an imperoves the
sl processing (o the vi-
sl o e, [y dodngg that, i
i able o compensate for
some Jevel ol Bhir an the
relina caused h}' il I'd!l‘ﬂ'l‘.":f Ktk e e ey
miid opiical defect.

S, 2 mypnpe g -5.00 FIGLUGE § Coamviract sensitivity resslts
I3 prrsrripr}an might b S S v .
abde 1 e rechiced poswer
alder MeoroWikon trertment e finds thisbeneficial How-
ever his vision will alwesys be thie best weith =500 [F gpec-
tnclies, beciuse then not oody woohd the veus procosing
T gtz buk alsas the optics of the ey

T e

Can other refractive errors be helped by NeuraVisionT

As | mentianed hefore, MewmnY isin is effective in sharp-
aniiiig wision and compensating, forrefatively ke levels of
el ractive erions, [0 works best ot low mypopes with -1.50 0
o lizss, mned probulily also astigimatian of 075 Doar less &
recem| stuchy by WemaWiswon shwesnbat i alsa appeasa
b etfective in carly stages af preshyopin—ie, patients with
nesar el clition neecls of up o 150 D ill be able o put beir
renilling ghisses away For several vears (Figure 5),

Theoreimally & should work on 1w degrees of hyperc-
p'ﬁ aswell; however, we ime nat tesiad thisyet. Mos ol our
clinlesl resennch B dine In Sinpapore, and we simply doe't
lenvie sy Iyl

I thers any potertial for harm with NeuroWision?
Sofar, alter treating rmoeethan | 000 pai ks i Singapaeie
and other Asian countries, in both chniol ik ard com-
mercial ervirmymsents, we can conirm that there are no
lenowen risks o side e fecks associatec wilh this echnology.
T |||I:.I mmill..l:inl vt P fran scmie pﬂlilt:'u thal
thisy Bl thveir epesare ned immedin dy afier the insatment.
Tt thds sy lisapysears quicklyss they ke the dinic.

Are thers any new studles curently eontemplated?
We are mow starting an exciting controlbed spady o
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evaburte whether we canalow the progression of myopia
in chillmen by using Men oVision, The study—d collabo-
rative elfoct of the Scngmpare e Hesearch Institute, the
Singapore Health Promacticn Boand, The Sanggipore Min-
istry o Euention, and Meum Vision —will be conducied
i severnl schools in Singapone, The study addresses oo
al the major concer e In Asian socieies,

Soing lorward, what dio you know of the company’s
plans for commaercialialing MewroVision]

MeiroVision is based in Singapore. Therefore, the
Sanpapore market is the first to be exposed tn Neumisions
producs. Chber courdriesswith com mercial treatment avail -
abde mchide Malaysia,ane most recenitly, Japan.

The tretrnz s are prowsded io the patients thamph spoane
prodestamaks ophehalmelogisis, ey oote s oprinmetrists, and
ool sioves with trasmnid sall. Patiers can chocse 1o da the

tremtment in the climicteye oomer o o4 heir owi schedule
T ey Shse coen personanl ol En broth coses, the reai-
ment s monlivsed by cpecan proksioals, as the paters
wrta the clinie every 5 sessians far visil exminackn

The prresbeenpia treatment bas jist besn ignoducad n
g and the compamypepects i intmcucs s e prod-
uet for wrpupic chilidren, with a game rtegraed in e soft-
wame, very shoethe The game |8 intended o act as mativator
o keep the children imetested, conoestrated, and alert.

What do you want American aphthalmalogists to
know about NeuraWiionT

The Neuro¥ision technology teles & distincily aberna-
tive approach, compared i treating eye discnse by drsgs,
laser. ar surgery in onder to restan: visjon, Trsbead, thi
Meum Vision iechralpy sohances endeting vision through
a logical trestment derlvad (i ety discowered b

Bringing NeuroVision to the Market

NeuraVisian wus recently an exhibiior ot Visiom Expoin
e Yok, where Bofracti o Evedane was able bo sprak with
Alsin Lenevai, CECL anid Mir Ellenbopen, OO0 and CTO,
of the :empaisy The folleswing report was taken from an
Interv ew with Levenew and Fllenbagen, wi were inthe
UsA ty imtrocdece their echnskygy aml w0 speak with
potential strategic partmens.

Taking Mew Technology to Market

Wiorkingg frour e base Dy Slogagons, Meurmo\sion is
hringing its rechnolopy 1o patents trough the Singapore
Matinnal Bye Catntér aisd i opitical chiaim in that country as
well rseve corstirs in Moleysinand fapan. A sl company,
Mewrroyision i kioking to partner with an established ma-
Jor ey company far commercialzation (i the lirge
Marth American market, Levene and Elenboper forese
the: wyrilshility of MeursVision mrestment fior selrcive er-
mur i e LA within appmoaimcly 1-2 years,

The moulel for delivers iof MeuroV shon trestments has
vt arms: patlenss can e thensebwsat home or wark
Lising thelr ohwn compritssor they can come o a center
for treat mn . Ellenbogen fkens Meuro Vision treatment
b otk ing 0wl you can buy a maching opd exerclse of
bvenie or yow eam g 1o o gy, where there e trainer 1o
pve you o band, Both e effective, but i atructuee anxd
motivation are issues, then paing o the geim ey belp.

Price und Publicity

The NewraVision carcutives note that mariketing
MeuroiEsivn his b nelotively easy in Singapore, where
1% of the: children are myopic, ::lilngrrrppunmn}pr
pubilic health fsaue ond a very serious cancern of

Singaporean parents, Hence, pablicaty lor MeunoWesion
in Simgapore typically brings an sitpearng of inseress,
fram whach approgriate patients can be selecled, These:
patients rhen form o micleus for spreading mformation
HJth:um'u'hhnh}'wuranmmﬂLmjmmnﬂu
effort o the company'’s part, 3% af the Singsparean
populsion it aware of the

Asaworking model, NewnaVisicn ‘h‘il'tl‘ﬂiﬁlﬂ.lbﬂ'l
priced ot 30-40%: of the price of LASIK, past ag LASIK
varies in oost from several hundred dolfars in coumtries
Like Irulia to wn sverapy over $1.500n the LSA, Levenew
arnd Bllepbopen cxpect that MeuroVzion will be affered
at different price points in differenl countries.

B Praven Technalogy

Leveneu and Ellenbogen note thar the efficacy of
Meum¥ison's technolugy has bevn pepaatedly denon-
stratesd, startangwith proof of theconorpt in adultamblyopic
erpes, which bave been siccessfully tedned #o achieve en-
hansced sty and cootrasr smstivity foncd spme b oo
rusdly jgabned] etervoncuity], What th indicates i that the
husrriar binim retning vonsidenable o sticty with respect i
infiagge quality improvement even ino adult years,

Beciuss MeuroVisian lechnalogy inmpeoees sculty ard
contrust secsitivity, its valwe Bn't Telied s lsdivdiduals
prith Jow refrective ernors. Bmmnet e whio wang o (-
ther sharpen thelr viskan can pasentially benefiL, it back-
ers claine Althougl firther studies ane pevded, it seems
raascinabile that Meuroyison may se helpdal far piliats,
athleses, artksiz, and oihers for whon optimam visian &
criical, I sy evernofler n nonsergizal means af enhanc-
ing refracinve surpery outcomes. @

= g = 1
e ——
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cleary souml m&inhimﬂ NEL:
osience, The Nearo¥ision technol-
OOy IEprsEn T A e sttany that can
complerment i conveertiomal medical
and surgical therapies to enhanie
wison.

MeuraVisiors lechoslogy conses
froem & consicderable backgroand of
sclentific and cinical research in the
fleld of visud nenrophysiobagy
WanroV a0t ke hicbogy s il Bingely
unfamibar b diniclang because ilsese
artiches are nat iyet) found inthe so-
ertilic jourmals of grestest infencsl (o
practicing cphilalmologists.

What meeds ta be stressed is that
WeuroWislon techinalogy appears o
bt v iy Foo powslilation of
“neural adaption” of the human
visual system, which las bean lgitl-
ey and scientifically aasessed aisl
is undergping r gonos clinicl irials
T wonilel emphastee strangly that this
fiorim o vesual cerfex adaptation is
il prwe calien] *percepival learning ™
by wigsait seaca dits and is vastly dif-
gl from the curren unscientific
Uyisiom exerciss” hat can be found
ot Farious seunces ooy,

The major advantage of b ed-
nelogy ks the i that it is completely
nowilrvas e and, thenefore, carries vir-
ieally no sk to the patiend. T dafe,
thvere & oo other pon-invasive, noa-
pharmacelagical, and non-surgical
tremkment for conchit e like myopa
i presbivopie.

Meunn Vissonseems i beaneal the
sl promising fechnologies evahi-
wiexd by the Singapore Bye Research bn-
stitsiie Iy pecery years. [ beliowe it bas
the potenikl t make o tremendous
et in the epecare indusary in Asi
and veord dwicks,
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