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The nost common cause is a |longer than normal eye. WD
2004/ 0433 Myguix issapefomitive gye disorder that affects a large segment of the

10 population (30% in Australia, up to 90% in Asia). "In particular it is
characterised by a normal ability to see nearby objects but a reduced ability
to see objects at a far distance. Thus the colloquial term for this condition is
nearsightedness or shortsightednesé.

This condition can have an onset either during childhood, especially
15 from the ages of 6 to 14 years, or young adulthood (15 to 25 years) and
typically worsens, particularly as a person grows through adulthood. The
person’s vision becomes increasingly blurry when focusing on distant
objects, requiring increasingly stronger optical correction over time.

There are various anatomical e*planations for the presence of
20 myopia. These include the eyeball developing with a greater than normal
length, possibly due to developing an enlarged vitreous chamber, alternately
the cornea or the lens may be too strongly powered. The most common

cause is a longer than normal eye.
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cornea usi ng
haye shown that myopia can be induced by subjecting kittens to low
frequency strobing lights (~2Hz) for more than 4 hours per day. This
suggests that test subject animals can be prepared for myopia studies by
exposing young animals to low frequency strobic illumination while they are
15 developing their vision.

A popular way to compensate for myopia is to use concave lenses, for
example in eyeglasses or contact lenses. The concave lens shifts the image
plane to be coincident with the retina and thus brings the distant objects into
clearer focus. A problem with these lenses is that they do not stop the

20 myopia from deQeloping and as the eye continues to elongate, stronger and
stronger lenses are required and vision gradually worsens.

Another form of correcting myopia is to operate on the cornea using

refractive laser surgery techniques. This remedy is expensive and the long
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INVENTION It is an object of the invention to overcone
or al Oace ageimttes longtemeetiéctstai thasereaasliemharenmknowneand itis a
provide the consumer with a useful comercial 20
1Fhoi @@sthPsSidtioRYBENSproblem MiNIhgDontinual prescriptions and health
risks. Further, the eye drops may include side effects of dilating the pupil
and reducing the focusing ability of the patient.
There is a need for a low cost, non-invasive treatment that assists in
the retardation or inhibition of the development of myopia, especially one that

15 is safe for use on children during the onset of myopia.

OBJECT OF THE INVENTION
It is an object of the invention to overcome or alleviate one or more of
the above problems or to provide the consumer with a useful commercial

20 choice.

DISCLOSURE OF THE INVENTION

In one form, although it need not be the only or indeed the broadest
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10 By ‘inhibiting’ it is meant that the treatment reduces the advance of
existing myopia and may prevent development of myopia if treated before
onset.

In another form, the invention resides in a method of inhibiting myopia
development in human subjects including the step of:

15 exposing the eyes of a subject to light flashing at a frequency in the
range of 1 to 60 Hz for at [east ten minutes per treatment.

Preferably the treatment occurs each day or each alternate day.
Preferably, the method includes a feedback loop for adjusting the
treatment in response to the effectiveness of the treatment in terms of

20 measured progress of the subject.

Preferably, the treatment is applied during daylight hours.

The treatment will preferably involve visible light (excluding ultraviolet

and infrared) and may exclude short wavelengths (blue Iighi).



Preferably, the treatnment is applied during daylight
hours. The treatnent will preferably involve visible
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PCT/ AU2003/ 001527 5 In another form the invention
resides in an apparatus for inhi%iting nyopia
devel oprrents i n human subj ects conprising: a strobable
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the apparatus operates at a frequency in the range 1
50 60 Hz.aMeahspof afljestihy s petibe of timeumec whichettieilight strobes; and
the range 5 to 20 Hz. Generally the frequency used
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background lighting. "Suitably, the time period wl]l

| ast {) at least five mnutes each day, or
pref era Id ten or twenty m nutes each day. Most
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myopia and making an adjustment to the period of time and the frequency
10 the light strobes in response to the measured myopia.
Suitably, the apparatus operates at a frequency in the range 1 to 60
Hz.
Most preferably, the frequency used is in the range 5 to 20 Hz.
Generally the frequency used will compensate for the frequency of the
15 background lighting.
Suitably, the time period will last for at least five minutes each day, or
preferably ten or iwenty minutes each day.
Most preferably the treatment will be applied for 5 or 10 minute
periods every hour over a 2 to 10 hour period.
20 Generally the intensity of the light used will compensate for the
intensity of the background lighting.
Most preferably, the wavelength of the light will be about 550 nm.

Suitably the wavelength of light will be selected to compensate for the



periods every hour over a 2 to 10 hour period. 20
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l'ighting. Most preferably, the wavelength of the |ight

will be about 550 nm Suitably the wavel ength of
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BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will now be described with reference to
10 the accompanying drawings in which:
FIG. 1 shows a flow diagram of the steps involved in the invention;
FIG. 2 shows a diagram of the invention mounted {o a eyeglass base;

FIG. 3 shows a diagram of the invention mounted to a lamp stand

base.
15
DETAILED DESCRIPTION OF THE DRAWINGS
The first step in treating myopia is to assess the subject for their
current condition. There are various means for testing myopia including
using an opthalmoscope, refractometer, infrared retinoscopy, A-scan
20 ultrasound, or flicker ERG, to test the reflection from the retina, with myopia

being diagnosed when the subject’s refraction is measured o be negative
(typically in the range of 0D to —10D), with more negative values representing

more severe myopia. Once the subject is identified as myopic, the extent of
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fluorescent |ighting may have 100Hz 15 flicker and
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strobe light for the best results. For example, if background lighting is .
incandescent it has little 50Hz flicker and provides light with a wavelength in
the yellow range around 600 nm, while fluorescent lighting may have 100Hz
15 flicker and much higher colour temperatures, in the blue region of the
spectrum.

White light stimulates the maximum number of cone photoreceptors in
the eye, as it activates the long, mid and short wavelengths. Hence the
method or apparatus will be most effective for stimulating improved vision

20 when the subject is exposed to white light. Thus when the background
lighting is blue, as in halogen lighting, the applied lighting must compensate

for the lack of red and green wavelengths. Aliernatively, when the

background lighting is yellow, as in incandescent lighting, the compensating
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possible to use frequencies between 1 to 60Hz to the same effect. The

impact. of strobe lighting on subjects would need to be considered before

prescribing the treatment, as it is understood epilepsy can be triggered by

15 certain frequencies and thus the treatment may be of lesser use for a subject
with epileptic tendencies.

After characterising the myopia and calculating the treatment
parameters, the next step is to prescribe a device for the subject to use for
treatment. For example a light emitting diode (LED) could be positioned on a

20 base worn on the subject’s head during reading. The diode would emit light
at a particular wavelength, with a programmed frequency, programmed
illumination/dimness and programmed duration determined specifically for

the subject.
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mavelength intensity, pulse frequency and pul se
dur atdUsRtioTanot her enbodi ment woul'd be to use a strobe

light on a base to emt 10 the light for treatnent.
Once agai nAnqthelsembﬁﬂlm@ﬂIVtD%bé te yse aEtiohe lighirenadase to emit
for adjusting the frequency, illum nation and duration

1®f t hie liglytfor reatbeents €hce again, this lamp would need to include ameans
for adjusting the frequency, illumination and duration of the light to be used
for treating subjects.
The base as illustrated in FIG, 2 and FIG. 3 could comprise a portable
structure such as spectacle frames (20) or other head attachments to allow
15 the light, such as a LED (21), to be positioned closé to the eye and controlled
by a microprocessor (22). Additionally the base could be a more solid
structure, such as a lamp base (30), formed to rest on a desk or table during
use. In this form the light source wduld be a strobe lamp (31) supported on
the base (30) and having a control to adjust the frequency (33), on/off toggle
20 switch (34) and an adjustable timer (35).
The optimal delivery of the strobe treatment would be for 10 minutes
per hour throughout the day. In practical application, it may also be provided

in a single duration once per day. For children at school, an effective
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This delivery method may be nore suitable for ol der

chi | Qe RytRRR% GeiciBY Wircafl frafPiHalvieling area. The treatment
may be delivered from a small section of the screen while other programs are
running or may be part of a separate treatment program that runs at
predetermined times.

15 Similarly, the treatment may be delivered from a television screen
while watching television programs. In this embodiment a small set-top box
delivers a television frequency signal in-line with the received television
signal. The set-top box is programmed to provide a ‘test pattern’ type signal
in one corner of the screen. As with the strobing light embodiment the ‘test

20 pattern’ flickers at a pre-determined frequency for a pre-determined period of
time.

The final step in the iterative process is a feedback loop, where

myopia is remeasured and treatment is recalculated. The success of the
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A feedback mechanism for automatically adjusting the treatment
would measure the electrical signals from the retinal output and calculate the
new required parameters, or a subjective psychophysical equivalent could be
used.

15 Treatment of subjects is measured as a reduction in the rate of growth
of myopia with an expected reduction of 50%. This freatment is an iterative
process with the measurements providing a feedback mechanism so the
treatment can be controlled as required. At a predetermined point of
measured myopia progression, such as -0.25 D, tfreatment may no longer be

20 needed and the subject should be monitored for future regression in vision.

Recent scientific experiments on animals have suggested that
exposing the eyes of test subjects to flashing lights at a certain frequencies

can cause myopia to develop. This has been useful in providing animal



included with the device, which automatically adjusts

the treatnent. Once the reduced nyopia is neasured, a
woew4psBwy am of treatnent will be 10 cal cul at BCI/AU2003/001527

consi dering new frequency and new duration required. A

f eedback nmechani sm for automatically adjusting the

treatnment would neasure the el ggtrical signals from

the retinal output and cal cul ate the new required

par ag,@%gc‘fs mg_@@agisaqaamrmqemw & b@?é&té@bﬁghem. This

coul use reatment of subjects Is nmeasure

as a re I in the : : T

an olpeetteh el Bl Rt heieit B o faBning lghts
iterative, process with the nmeasur erﬂsntﬁ Er ovi di,ng a

f eedHeERSRE HSRT tadreat exigting mygpirdather dRancatspity ol | ed

as required. At a predeterm ned point of neasured

myopi a pr s dewiestic lighting isscomnsciplly evadahienn spagifiapackaged
| onger be 20 needed and the subject should be

Honi tfofrag, §gacific/cumpenegtits fights ¢am ke JreparedRier arsle with lighting
scientific experinents on animals have suggested that

exposhgablae irfWAe Aark&St PaPER&IpId O thashad@rddhtight is an

f
at a certain frequencies can cause nyopia to devel op.

Thi s . e [ r.oyi di Lol
2004/ BEner ek RPb sichsh 169 FOrpBraRHHE fretflency, wavelenath and
so that ,varjous renedjes can be tested on them This
r esedHBVNGSILY; GaNLR PISASISIRINEDt he i nvention herein
described, as flashing lights are being used to treat .
exi sting nysipeuld bgrappreciaied thainsious other digness apd modifications
lighting is comrercially available in specific

1packagag bembde tosthe grelvodime ntsodgeenibat iwitholut départiog frobethe spirit
prepared for use with lighting

or scope of the invention.



avai lable in the market. For exanple if the background
light is an incandescent 100W gl obe, the conpensati ng

wo e@guoesey, wavel ength and |uminosity can be PCT/AU2003/001527
predeterm ned. It should be appreciated that various
ot her changes and nodifications 10 may be made to the
enbodi nents described w thout departing fromthe
spirit or scope of the invention. W 2004/ 043314
PCT/ @Lﬂﬁq&@ 001527 13 CLAIMS 1. A nethod of
I nhi nyopi a devel opnent in a human subj ect

i ncl yding ,t he ps of rescribing a frequenc nd .
expolsdure tEPg f’?ﬂg“&\f pf”l’l‘%é’&k?%gn%'q %ﬁym@p subject
pattern to reduce the rate of myopia devel opnent for

t he éabjdisg thestepstafeati ng the subject with a strobing

or flickering light or, pattern at the prescribed

f r equency passtribiypa lﬁxrevequenoyeand expbeunedine of afstobingorflickering
wherein the step of treating occurs each day or each

gl t eﬂtgﬁi&r gitern iPretiucdliee rRé Bﬂﬁy@&nacdwemprﬂ;eﬁmt thersubject; and

|ncIU|ngthe step of measunngt rryopla of the

o horan oo BHARR i B AEIrAT RISl o e
eyes of a.person to ht flash at a frequency in
t he p{gsqrgipﬁ etsgﬂ“efcﬁ/@ng’@wsf’fﬁ Csel ect ed peri od.

2. The method of claim 1 wherein the step of treating occurs each day or
each alternate day.
10 3. The method of claim 1 further including the step of measuring the
myopia of the subject.
4, A method of inhibiting myopia development in human subjects
including the step of:
exposing the eyes of a person to light flashing at a frequency in the
15 range of 1 to 60 Hz for a selected period.
5. The method of claim 4 wherein the step of exposing occurs each day
or each alternate day.
6. The method of claim 4 further including the step of selecting the
wavelength of the light, the intensity of the light, the frequency of flashing and
20 the duration of flashing.
7. The method of claim 4 further including the step of recording feedback
and using a feedback loop to adjust the freatment response to the

effectiveness of the treatment in terms of measured progress of the subject.



5. The method of claim4 wherein the step of exposing

occurs each day or each alternate day. 6. The nethod
w@booglo#dsam 4 further including the step of sel ertT/Ay2a00B001527

wavel ength of the light, the intensity of the |ight,

the frequency of flashing and 20 the duration of

flashing. 7. The nethod of claim4 further including

the step of recording feedback and using a feedback

| oop BO adfrHétm§ﬂﬂt6ﬁtdf%PéiW%héF‘éR%§ﬁ%@‘ﬂ)agﬂ%gga frequency in the

ef fecti veness o e treatnent 1 n ter

progr ' WO 2004/ 043314

PCT/ A%%%%%E%ghgﬁgﬂzrhe met hod of claim4 wherein
the | jght ashe t a frequency in the range between

5 and®20 Hﬂ‘e S'i’.’et%ﬁa W%@d"? Wf"e&y'aiﬂh@ &T%@fr@m%singeisap@ﬁed for at
of exposing is applied for at least 5 mnute periods

ever yleastip neingie periodsoeviedy hour oper a @do 1 Héur geridd.

met hod of claim4 wherein the step of exposing is

Sppl i ¢@. f oTha Phethbd of elaard WHSreRY fHe/stBP YT cRMBEINE iLabl
10 hour period. 11. The nethod of cli aipm4 V\Berlg ﬁg?‘hﬁe‘ledfo”o

per | oo oy BeOAS Ve el Sr o 150 OB RRAGE. 1. “rhe
appl | £ duf 1A B gE LRI 4 WisiE e sieB HEaBtingds apvtied for at
T et o o i
con‘pr'izsll ng1:'he method of claim 4 wherein the step of exposing is applied during
10 daylight hours.
13. The method of claim 4 wherein the light is visible light.
14.  An apparatus for inhibiting myopia development in humans
comprising:
a strobable light;
15 a means of adjgsting a frequency at which the light strobes;
a means of adjusting a period of time over which the light strobes:
wherein said light strobes at a desired frequency for a desired time
period.
15.  The apparatus of claim 14 further comprisiﬁg:
20 a feedback means of measuring myopia and making an adjustment to
the period of time and the frequency the light strobes in response to the

measured myopia.

16.  The apparatus of claim 14 wherein the light is in the visible range.



a strobable light; 15 a nmeans of adjusting a frequency

at which the |ight strobes; a neans of adjusting a
w@esosoa3ef time over which the |ight strobes; P@ivap2i08/001527

said |ight strobes at a desired frequency for a

desired tinme period. 15. The apparatus of claim 14

further conprising: 20 a feedba¢k neans of neasuring

myopi a and naki ng an adjustnent to the period of tine

d f " oo .
?rgastl}l?g g fﬁggg@&ngkeqﬁh&&m 1§tf{n‘?ﬁ’&scdrﬁpl'ﬁ§ﬁ§1?ﬁ%é ridfusting a

ny e apparatus of claim 14 wherein
the light is in the visible range. WO 2004/ 043314
PCT/ N&be@ﬁ?'dfémbﬁﬁe “apparatus of claim 14

further conprising neans for_ adjusting a wavel th, ..

of sdic stTﬂwnaégNngﬁP!a"l‘Sﬁ Wh!%reé{b% \(%erggtﬁgf E\%r}ﬂgi‘tﬂs about
wherein the wavel ength of the light is about 550 nm
5 19.550hmmappar at us of claim 14 wherein the strobable
| ight operates at a frequency in the range 1 to 60

g2, 20, Thhaapgdaratussobilaieh adwHereinhitiecstroddinde light operates at a

strobable Iight operates at a frequency in the range

Stog J‘%CY%?'W@T% @ppg{@g PLI&gof claim 14 wherein the

frequency o e st |goba ht 10 conpensates for

t he fy.equenc ' 5
appagipﬁuse@ﬁ@?éﬁ“%zlg\?ﬁé%ﬁﬁ"?%%ﬁeﬁﬂ ottt Wi operates ata
t ble Iigh
Stro f?equeenclyg?n %he range 5 to 20 Hz.
21.  The apparatus of claim’ 14 wherein the frequency of the strobable light
10 compensates for the frequency of the background lighting.

22. The apparatus of claim 14 wherein the intensity of the strobable light

compensates for the intensity of the background lighting.

23. The apparatus of claim 14 wherein the wavelength of the strobable

light compensates for the wavelength of the background light.

15 24. The apparatus of claim 14 further comprising a base.

25.  The apparatus of claim 24 wherein the base is in the form of eyeglass

frames with the light located near the hinge.

26. The apparatus of claim 24 wherein the base is mountable to a table.

27. The apparatus of claim 24 wherein the base is in the form of a lamp

20 stand.

28. An apparatus for inhibitihng myopia development in humans

comprising:

a flickering pattern of low luminance and high luminance regions;



conpensates for the intensity of the background

lighting. 23. The apparatus of claim 14 wherein the
woawelogdsgt h of the strobable |ight conpensat eBCT/ap2a0B001527

wavel engt h of the background light. 15 24. The

apparatus of claim 14 further conprising a base. 25.

The apparatus of claim?24 whereil@ the base is in the

formof eyeglass franmes with the Iight |ocated near

the hinge., %@gg% Iog a@RBﬁﬁgb%ﬁer@jer@yaét'Wlﬂéh WEh Sitdhnitliékers; and

base i s nount etoat 277 The apparatus of

clai m 24 wherein . b .S i : ; .
tand. 262 ReanB S5 AGTRE 5o o5tFne, 8VE) hicf theMRefiPtickers;
devel opnent, i n, humans,. conpri sing:, a. flickerin . .
pattern ofWNIRIN $AHY RaKe® fﬂ&ﬁ?rﬁ ﬂﬁﬁ degired gﬁGHeP%gfoéﬁsqu“ed time
WO 2004/ 043314 PCT/ AU2003/ 001527 16 a nmeans of

adj ugteriog. a frequency at which the pattern flickers;

and a neans of adjusting a period of tinme over which

5 he .t ervhd hpphrats of vhipn @8ncamprksipg it levidion dleguency signal
at a desired frequency for a desired tinme period. 5

29. e?@t%ﬁfl?étl%li%rs%' BldNstéh FeARENE Signa df hEHCREGTY pattern.

]treq ency signal generator that ‘deli'vers a television
apparitoe PR st Sl AP BE esShutg e Bogrammed

ﬁ{)ﬁ?[t‘é‘ :Hi%ﬁa\oc %&Eﬁ%{inﬂgé@ee@gﬁpéﬁq%i&g dr as%}e%nnofo said computer.



