"OPHTHALM C GLASSES  Field The present invention relates to ophthal mc
gl asses, particularly though not solely to 5 glasses for the prevention of

nyopia or the retardati on of nyopia progression in children. Background
Myopi a (Nearsi ghtedness) is a condition where the eyeball is too.long,

the cornea is

or

10 too steep and the light comng into the eye is focused

i nside the eye rather than on e back o shown
in Figure 1. As a result thoseb\?\nﬁ{rﬁgﬁfng%%%esgshnear by o I‘H F“ mlim y but
di stant objects appear blurred. The preval ence of nyopi

significantly higher than in the western world. 15 Nyopla |s”?ﬁe nDst
common eyefFi@bl em anong children in the Asian progressive societies
as Si ngapore, Hong Kong, Taiwan and Japan. The condition is on the ri
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significantly fromage 6 20 to 15. In Asia, nyopia progression in pri
school chi Ictifdeen.i s t he highest in the world. In 7-8 years old children
Myopi a progresses at the rate of nore than 1 D (100 degrees) per year.
Myopi a affects 25% of seven year olds, 66% of 12 year olds, and 80% of

year 25 olds. By the tine these chil dren reach adul t hood, their nyopia

coul d be - &Bckgroppde! Chil dren need stronger gl asses as often as once a

year and even once every 6 nonths.
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1
Myopia (Nearsightedness) is a condition where the eyeball is too long, or the cornea is
too steep and the light coming into the eye is focused inside the eye rather than on the
retina — at the back of the eye, as shown in Figure 1. As a result those with myopia see

nearby objects clearly but distant objects appear blurred.

The prevalence of myopia in the Asia is significantly higher than in the western world.
Myopia is the most common eye problem among children in the Asian progressive
societies such as Singapore, Hong Kong, Taiwan and Japan. The condition is on the
rise in China, as education systems become more demanding. The prevalence and
severity of myopia have increased significantly over the past two decades worldwide.
Statistics and medical evidence show that myopia progresses significantiy from age 6

to 15.

In Asia, myopia progression in primary school children is the highest in the world. In 7-8
years old children Myopia progresses at the rate of more than 1D (100 degrees) per
year. Myopia affects 25% of seven year olds, 66% of 12 year olds, and 80% of 18 year
olds. By the time these children reach adulthood, their myopia could be -8D or more!

Children need stronger glasses as often as once a year and even once every 6 months.
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"Myopi a becane a problem of public health concern in Asia. High |level of
myopia is not only an esthetical issue but it is a health issue as it
increases significantly the risk of irreversible blindness at ol der ages.
Vari ous eye pathol ogi es such as Macul ar Degeneration, d aucona, Retinal
Det achnment and retinal problens follow ng cataract 5 surgery are at nuch

hi gher pr ?Wogiﬁ%%carﬁgﬁtpﬁdygﬁgat Abfc Eéﬂﬂicbi]&l?ﬁln ﬁﬁ?ﬁéﬁlgvél af mp%(;f?&)is%oi:hi I dren

is prescribi'ng themw air of eyeglasses wth concave' ['enses that are

shi fting tRgyiegmeliof tsudanhmen dsaluards i iﬁaﬁagegtsirgtﬁﬁiﬁ%ﬁtfzzﬁé {@}['(29 in clear

vi sion. Eyeglasses are not preventing the devel opne

progr essi ofyrd¥ers®BinanesENR ¥Ider SydsUBhricus e9@b£tﬁalb?i69§lﬁ&%im};uta¢ the eye
optical dysfunction that allows children see clearly despite their optical

dysf unct i omeg¥hetatiBhoBladctay, Rebns] FEisbhitnm SirefindlyRBlethsTbRANIRFSHI&actbe
stopped? Wiile scientifically, the causes of nyopia devel opnent are not

t ot al | y sdetsargatyned at mkéh lsighetdipes/aghosy t hat nyopi a progression is caused by a
conbi nati on of genetic and environnental factors. Myopia is much nore
common where one parent is nyopic, and nore conmmon still with two nyopic
parents. However environnmental factors are equally crucial. The key

envi r onnentTak chmoworand Yadiienahpiagicerferaryarie chiidrendsapreseiblag tistradites pgaliow  t hat
i ncreased hours spent focusing close up, reading and sitting in front of a
conput er 20f sxaolasreswith epncanegbRses dhat @reashiftinanine imageoiptus hackwards tiwands Myopi ¢
children are usually prescribed with eyegl asses that correct their nyopia -
the di st afRereinairesyltagin @easrvision. iyealageesas 0dl PssYeRingrthe Bpvalapmedtich as
reading a bogk, the 1light enters the eye and focuses beyond the retina. In

order t'§ sHNF{NGMEITPELYMLOMIORE- B2 H/St 8N PRilcalGATRAlioN 19 Hie 9YE9819ah the eye
must Chang%ygfnr?gi%n tthoat gl o(?stc?nﬁ rg}l Qge E’I(t:a):\:{\rﬁayrdetsgitet tﬂgir ggtﬁ:'al dysfunction.

Why myopia develops and how could myopia progression be stopped?
While scientifically, the causes of myopia development are not totally determined,

15 studies show that myopia progression is caused by a combination of genetic and
environmental factors. Myopia is much more common where one parent is myopic, and
more common still with two myopic parents. However environmental factors are equally
crucial. The key environmental factor is extensive reading and near work. Studies show
that increased hours spent focusing close up, reading and sitting in front of a computer

20  screen are strongly correlated with myopia progression.

Myopic children are usually prescribed with eyeglasses that correct their myopia — the
distance vision deficiency. When we focus on near objects such as reading a book, the
light enters the eye and focuses beyond the retina. In order to shift the light focus back

25  to the retina, the lens in the eye must change shape to add focusing power to the eye.
This process is called “accommodation”. Studies show high correlation between

extensive accommodation and myopia progression.
2



This' process is called "accommodation”. Studies show high correlation

bet ween extensive accommodati on and nyopia progression. 2 There are two
mai n theories explaining the correl ati on between accomodati on and nyopia
progression: a. Excessive accommpbdati on associated with near work places a
| oad on the eye during devel opnent. This |oad could be reduced by

i ncreased ghaWde Bfo MBR tRedP¥s exgiSRiHG tHtDrieRtid Oftveen RABRMRHEHEshd hat
nmeasured the eyeball length have shown that the eyeball elongates during

accommmodat inglapRPEfessidh: | nsuf ficient accommodation when children are
engaged in near-work activities ("Accommodative lag") is evident in many

children (ian sonmexsdakivélbeddnimidRtion Sstdcialed Witheles) workprRed@ihatiovend @@ results
in hyperopic retinal defocus, 10 excessive hyperopi c defocus may trigger

the visual regul abrdrgrdeveiopasntsThi®foad esult Be reewd by nb@asddgtowinef tifee eye
Bei ng aware of the strong correl ati on between accommodati on and nyopi a

pr ogr essi on, reseys, céuiting romgepid. Sbret aihiesthptr rogassiratghe aydaball engidyave o
mnimze the 15 anobunt of acconmobdation in children's daily life, and by
this neans to reduwe thiidpée ayqhabglosgaiesduringrescemmodadion gracassat i ng
accomodati on reduci ng nyopia progression is wusing bi-focal glasses or
progr essi vé. | ens isutiisiertrasapminadtiogiwhen Zhildrereangrengadeg ie nearwaili activilies i dea i s
that reading is perforned using the | ower segnent of the _lgl asses. Upper
segment provi des (‘BReOMBeARtYR @I dF e\idant inenanyrdhiidren (in seme eRildresyMefét t i ng

di stant inmages 20 focused on the retina while the | ower segnment is designed
to focus on cl osf3gi) eEes). Acgarpmodativg g resifisdf BYPSFRPIC rethdl ngPFlem) . In this

case no accomodati on 0 the,egg is , , , )
10 excessive hyperopic defocus may trigger the visual regulation mechanism of

ocular growth and elongate the eye

Being aware of the strong correlation between accommodation and myopia
progression, researchers conducted studies proposing various ways to minimize the

15 amount of accommodation in children’s daily life, and by this means to reduce myopia
progression. One way for eliminating accommodation reducing myopia progression is
using bi-focal glasses or progressive lenses as shown in Figure 2. The principle behind
this idea is that reading is performed using the iower segment of the glasses. Upper
segment provides the required refractive error correction for getting distant images

20 focused on the retina while the lower segment is designed to focus on close objects.
(+2D - +3D from distance correction). In this case no accommodation of the eye is

required while reading or doing near activities.

Bi-focal or Multi focal lenses are effective in providing refractive correction for both
25 distance and near vision for adults who suffer from decrease in accommodation range.

In this case the person is enforced to use the lower segment for reading, because at



‘required while reading or doing near activities. Bi-focal or Milti focal

| enses are effective in providing refractive correction for both 25

di stance and near vision for adults who suffer from decrease in
accommodation range. In this case the person is enforced to use the | ower
segnent for reading, because at 3 the absence of accommodati on capability,

readi ng t hjougRf NG YRR mEen gﬁa{%ailogﬁeﬁeléhﬁw .tt}r?@ etgfelak) (266 WiTGgey However

as children have strong accomm capabi ere 1s no assurance 5
that the Chﬁ%ﬁb brbl ih&l |y use the lower part of the lens for near
activities. Ile using the standard Bi-focal or Miulti-focal |enses, there
is no nean to enforce the child to refrane from acconmodati on and nove his
| ook using the | ower segnent of the lens while reading. 1o There are

several st wdiveFerias\cARdrégBdvendrohd Bcdssfnddfatith Epabifitdsy thelesiB o adsutandel cent er,
random zed, controlled trial in the United States, Correction of Mopia

Progr essi ofhal tHeahild (IEBARY Jusé Ehevibvérpaprod giedsrss feendae ASRAIeWEN Rl the epor t S
smal | but statistically significant effect of the progressive lenses in

sl owi ng ny efindardBiépcakeiMuiti-fodal leresadi there maho maadeni@ce therhildtolrefthrbe i al i n
Japan using progressive lenses in children 15 shows a simlar positive
effect of [oogeesvinedationraedsnava hisllow usinartpe joiver peamantsithefens wHisvever , t he
reported effect in those studies in retarding nyopia progression is not
practical | yeasingst antial. Only about 25% reduction is shown. The nmin reason
for the limted effect may be that children using progressive |enses tend
not to swtch and use 20 the dedi cated zones on their | enses for reading
(the |l ower _zones). Since their _acconmodatij on cagabi lity may be strong,

childréf c gﬁerleeaé@s%\ﬁ(pé|s1li§iie§,ér}vpstwt|regsihﬁglsg Riprogressive lens. A'multicenter,

randomized, controlled trial in the United States, Correction of Myopia Progression Trial
(COMET) in which progressive lenses were used, reports small but statistically
significant effect of the progressive lenses in slowing myopia progression. An
additional randomized controlied trial in Japan using progressive lenses in children

15  shows a similar positive effect of progressive lenses in slowing myopic progression.

However, the reported effect in those studies in retarding myopia progression is not
practically substantial. Only about 25% reduction is shown. The main reason for the
limited effect may be that children using progressive lenses tend not to switch and use

20 the dedicated zones on their lenses for reading (the lower zones). Since their
accommeodation capability may be strong, children can read equally well by using the
upper (distance) segment of the lens and performing accommodating. It is much more
comfortable and intuitive to use the upper part in the lens all the time and apply
accommodation when reading, rather then tilting the head and looking down.

25  (While at the beginning children may collaborate and try using the reading zone in the
lens, as time passes, they learn that using the upper part of the lens is not really

necessary as it would not induce blur during near work, unlike in adults who are
4



‘upper (distance) segnent of the |ens and perforning accormodating. It is
much nore confortable and intuitive to use the upper part in the lens all
the tine and apply accomodati on when reading, rather then tilting the
head and | ooki ng down. 25 (While at the beginning children nmay col | aborate
and try using the reading zone in the lens, as tinme passes, they learn

that using p[ﬁlﬁﬁbﬁcﬁ%ﬁd BRG it iQfdiﬂrié?JE té &t Shildreh td f%fée'tbfeméb@\%%%ﬁﬁrnﬁ dwni t woul d

not induce ring near work, unlike 1n adults who are 4 presbyopic,

and thus, iitis ésuntrirdtiifvd dndliRcoPyeriét. PrtrdiofeqRe)t rﬁa{r%s@sih@mw@zdr@pki ng
down, it is counter intuitive and inconvenient. Therefore they may stop

using the AN FRMNBe upptind distdiek Yortsand dRtiviPRcommdbisingince zone and
continue accommodating). Wile bi-focal or nulti-focal glasses can reduce

si gni fi cantwWiileafReame daili-balyeRess cntedizetsignffichntiyeactdrempadtientneads dra sl ow
down nyopi a progression, the way these glasses are practically used by

chi | dr es | itmdstravé e poidntigiac gloarddwasnyapiagsogresdicas tHeavayl theseglassés eet on

nmyopi a progression. Additional Bi-focal or Miulti-focal clinical studies
with myopi eracticdilgueed yasréldsehdimits tribCeftidacy hied ag a rasult Hasimaidly mop ettt bent ef f ect
for this reason. Sunmary In general terns the invention proposes that

gl asses pr éxyopialpsepressiay eat nyopia (rather than correct it) are configured
to encourage children to use the upper |lens for distance 15 viewing and the
| ower I ens for near view ng (rather than accombdat e using the upper

| ens). This may have the advantage that the treatnment of nyopia in children
is nore efAdditigea! Bijtocal or Multi-focal clinical studies with myopic children have shown

10 similar limited and inconsistent effect for this reason.

Summary

In general terms the invention proposes that glasses prescribed to treat myopia (rather

than correct it) are configured to encourage children to use the upper lens for distance
15  viewing and the lower lens for near viewing (rather than accommodate using the upper

iens).

This may have the advantage that the treatment of myopia in children is more
efficacious.

20
in specific expressions of the invention there is provided a pair of glasses according to
claim 1 and/or methods according to claims 22, 23 and 25. Embodiments may be

implemented according to any of claims 2 to 21 and 24.

25  Brief Description of the Drawings
One or more example embodiments of the invention will now be described, with

reference to the following figures, in which:
5



20 I'n specific expressions of the invention there is provided a pair of

gl asses according to claim1l and/or methods according to clains 22, 23 and
25. Enbodi ments nay be inplenented according to any of clains 2 to 21 and
24. 25 Brief Description of the Drawi ngs One or nore exanpl e enbodi nents of
the invention wll now be described, wth reference to the follow ng

figures, I mgy ?Eﬁl%hﬁa?‘éﬁaf%ra% bfa 8yd \jvigm¥6ﬁ’él di agram of a eye with nyopi a;

Figure 2 is a front view of prior art bifocal |enses; Figure 3a is front

view of theiRphd Rad fark vdlas pas AQsRESlidided 0 the exanpl e embodiment in a
di stance view ng configuration; 5 Figure 3b is front view of the ophthal mc

gl asses acEqjued Sgisti@nt iew exiAEBpRh@MROFadERE hccordingtoR&ExamybmBodiment
configuration; Figure 4 is a perspective view of a further exanple

enbodi ment jin a His@ine€vibaing somfigaediienat i ¢ di agram of the LC shutter in Figure
4; Figure 5b is an exploded view of the LC shutter and the |l enses in Figure
4; 10 Bi guriguréd3b s fantvidve obthe oplthalglicagasses atmrgingol the exyangeasmbodimerti gur e 4;
Figure 7 in a wiring diagramof the glasses in Figure 4; Figure 8 is a
bl ock di agrraamedr vidwengetambguretidnc conponents in Figure 4; Figure 9 is a flow
di agram of a nethod of manufacturing of the ophthal mc glasses according
to the exarhue &roREreRastivel Bewphafusther xample embkadieenti ew of a prior art |ens
and frame prior to installation;

Figure 5a is a schematic diagram of the LC shutter in Figure 4;

Figure 5b is an exploded view of the LC shutter and the lenses in Figure 4;

10 Figure 6 is a schematic diagram of the proximity sensor in Figure 4;

Figure 7 in a wiring diagram of the glasses in Figure 4;

Figure 8 is a block diagram of the electronic components in Figure 4;

Figure 9 is a flow diagram of a method of manufacturing of the ophthalmic glasses

according to the example embodiment

15  Figure 10a is a side view of a prior art lens and frame prior to installation;

Figure 10b is a side view of a prior art lens and frame prior after installation;

Figure 11 is a side view of the two part lens;

Figure 12 is a close up of the edge of the lenses;

Figure 13 is a close up of the groove in the frame;

20  Figure 14 is a side view of the front lens being inserted; and

Figure 15 is a side view of the back lens being inserted.

Detailed Description

Figure 3 shows a pair of ophthalmic glasses 300 using progressive or bi-focal lenses 10
25  treat or retard the progression of myopia in children according to the example

embodiment. The lenses utilize a mechanism that forces the child to use the lower

segment 302 of the lenses while reading. This will ensure that no prolonged
6



Figure 1 Ob is a side view of a prior art lens and frane prior after
installation; Figure 11 is a side view of the two part lens; Figure 12 is
a close up of the edge of the lenses; Figure 13 is a close up of the
groove in the frame; 20 Figure 14 is a side view of the front |ens being
inserted; and Figure 15 is a side view of the back | ens being inserted.

Det ai | ed Dggcdmmdd=Aon Eﬂr%ﬁﬁ\u% a%H@MﬁwéatFéﬂ) s aPblicRRBYRM UL Gosd! fezR%and00 Usi ng
progressive or bi-focal |enses to treat or retard the progression of

nmyopia in %lblshéifﬁ.nemférdwre&deglgnh@amwmk@enmmtémmyoplzlﬁmgk@@@as utilize

a mechanismthat forces the child to use the |lower segnent 302 of the

| enses whi liecHiig®di ng. This will ensure that no prol onged 6 acconmopdati on
(or m nimum acconmodation) is applied to view up-close objects and as such
wi |l expectedly reduce significantly or prevent conpletely nyopia
progression in children. 5 The gl asses optical lens (bi- focal or

pr ogr essi va@hkglesjed optical pamsdbiefoaalsp erigadssiva tegmasipesrporate adGpeciabl | ed Li qui d
Crystal film (TCLC) 304. The film 304 can change states from being

conpl et el y Trarmpgeacye@entrotiechlituiil Crysta filhr GELEN 304 Jhe dibn 804can clithge TCLC 304
transparency is controlled electronically. Wile the child is reading, the
10 upper sétpteafronbgngeompietelydizgsraieiido aumdiratioslgr) gpagpisiate: This forces
the child to utilize only the | ower segnment of the |ens, which has opti cal
power prescribed for reading, avoiding the need to apply accomodat i on.

e oK i b b vyl AT ST Sl e

10 upper segment 306 of the lens turns automatically opaque. This forces the child to
utilize only the lower segment of the lens, which has optical power prescribed for
reading, avoiding the need to apply accommodation. When looking at distant objects
the TCLC 304 becomes completely transparent and the eye naturally uses the distance
refraction segment of the lens (upper part) 306.

15 |
As shown in Figure 4 the electronics are embedded in the glasses frame. The
electronics include a CPU programmed with software 400, TCLC film voltage drivers,
proximity sensors 402. The circuit power is provided by low profile multiple polymer
lithium rechargeable batteries 404. The batteries 404 are charged using wall adapter

20  with industry standard micro USB connector 406.

Smart activation

The glasses are activated automatically upon wearing the glasses. This is done via a
touch or body sense sensor 408 located at the nose pad 410 of the glasses. There
25 may be a sleep function for ultra low power consumption which activates if the glasses

are not worn for an extended period.



‘refraction segment of the |lens (upper part) 306. 15 As shown in Figure 4
the electronics are enbedded in the glasses frane. The electronics include
a CPU progranmed with software 400, TCLC film voltage drivers, proximty
sensors 402. The circuit power is provided by low profile nmultiple polyner
l'ithiumrechargeable batteries 404. The batteries 404 are charged using
wal | adapt gﬁqmgo with industry standard m cro USB connector 406. Smart
activation gl asses are activated automatically upon wearing the

gl asses. T"Thégla%s&Q%é’r‘nQy@eGFu%Hﬁd‘TﬁéOLb@HXteﬁQrb?@unﬁlﬁﬂ%ﬂé NGSSpAPenrf ed at the
nose pad 410 of the glasses. There 25 may be a sleep function for ultra | ow

power Cons%!H?tde%nﬁﬁﬂtlﬁ@s@ébh'ﬂfébﬁ@aﬂﬁle toh €ki8 kol R Efhe TRINHISY oW D of &y an
extended period. 7 Frame The glasses frane may be Gil amd TROOLX materi al

or simlar majhe dasticiradngich BByorhsatidmitydoicskineueH dridc@iuskibdigompat i bl e for
skin touch. The Tenpl es edge 412 at ear may be soft silicon |ong touch
bi oconpat i kilitert at theonosekiridgé antCiempies / @dj plsdeabmay dvpid théglabsesislipptn at t he
nose bridge and tenples / ear pieces nay avoid the glasses slipping down
t he chil d' sowo#e child's nosd die textea extraavaidit obthe plasses. ks agns Mmebaiixed may be
fixed and not foldable. TCLC 10 The TCLC may be 0.2-0.3 mmthick and
driven by anggodpidablave 20-28VW. There are 2 active cells operated

i ndependently for each eye. Alternatively 3 active cells per each

ICLC

10 The TCLC may be 0.2-0.3 mm thick and driven by a square wave 20-28VV. There are
2 active cells operated independently for each eye. Alternatively 3 active cells per each
eye would be considered, dividing the lens into 3 different zones. Each cell is a LC film
is located between the 2 optical lenses with a conductive tab 4 having conductive lines
for cell activation inserted into a slot in the frame as shown in Figure 5. The tab is thus

15 a .Ouick Assembly Mechanism (QAM) to enable "Field " Assembly ( by Optician) of the
LC shutter and electrical connectivity to the electrical board. Disassembly for lens

exchange is performed by the Optician easily in as well

The TCLC may be opaque without power and clear when energised, or the other way
20 round. The level of opagueness may be chosen as only partially opaque as a safety

feature.

CPU
As shown in Figure 8 the CPU is located on a main PCB board with the proximity
25  sensors welded to the circuitry. The Battery is connected to a small PCB. TCLC pads

are provided on the Main PCB and Small PCB. Interconnection wiring from the left arm

to the right arm and nose pad is provided through the frame as shown in Figure 7.
8



eye woul d be considered, dividing the lens into 3 different zones. Each
cell is alLCfilm is |ocated between the 2 optical lenses with a
conductive tab 4 having conductive lines for cell activation inserted into
a slot inthe frame as shown in Figure 5. The tab is thus 15 a Quick
Assenbly Mechanism (QAM to enable "Field " Assenbly ( by Optician) of the
LC shutter and electrical connectivity to the electrical board. Di sassenbly
for lens exchange is perforned by the Optician easily in as well The TCLC

nmay be opagHe cwiutis Rt pdNRWEImaAAREbt BHAIWHISTCRD RitB fig@tmeRbrytdng wirelees way 20
round. The | evel of opaqueness nmay be chosen as only partially opaque as a

safety fegérmanichdH opfin. stiaeaniodtpot @iage & drive LCFAd-28y dqpartwdieon a mai n PCB
board with the proximty 25 sensors welded to the circuitry. The Battery is

connect ed {amgitwenl | PCB. TCLC pads are provided on the Main PCB and Snal
PCB. Interconnection wiring fromthe left arm to the right armand nose
pad is provided through the frane as shown in Figure 7. 8 The CPU is | ow
power, small foot print, low cost CPUwth flash nenory and wirel ess
communi cat Managgnwéndgoftwarehas an out put voltage to drive LC 20-28V square
wave (anplitude). 5 Managenent software A renote conputer nay be

wi r el ess| y Agempigrasauphites may degvielssslp 6F hreush raticred B perheonnested inlei ncl ude
managenent software. This may allow reporting of data such as "War time",
"Readi ng t IGRd) andinp@luderapnaasmant sq#wafefraﬁlﬁmﬁw PW EFRORING O dAASHCER] | ect i on.

"Wear time", "Reading time " and additional information for clinical data collection.

10  Parameters such as smart activation may be configurable.

Reading state detection

This detector identifies when the child is reading or doing other near work, and turning
automatically the upper lens (the distance zone) to be opaque. While looking at
15  distance again, the detector identifies the new position and clears the upper part of the

lens.

As shown in Figure 6 the detector may be an ultrasonic piezo sensor, transmitter and

receiver driven by a square wave (amplitude). There may be a transmitter on one side,
20 and a receiver on the other side, although a central combined Tx/Rx transducer is also

possible. The sensor should be small, not larger than 9mm in diameter and 5mm in

length in a fully closed metal case.

An example sensor is a closed case sensor 8 mm in diameter and 5mm in length
25  produced by
Prowave, Taiwan. This sensor operates at 5-10 V at frequency of 40Khz and has a

resolution of 1cm



10 Paraneters such as smart activation may be configurable. Reading state
detection This detector identifies when the child is reading or doing other
near work, and turning automatically the upper lens (the distance zone) to
be opaque. Wi le |ooking at 15 di stance again, the detector identifies the
new position and clears the upper part of the lens. As shown in Figure 6
the detector may be an ultrasonic piezo sensor, transmtter and receiver
driven by a square wave (anplitude). There nay be a transmitter on one
side, 20 aRddaictBFRAYE ImPREAR LIM@t reEbgitionalidoitiAdihaBmagidued fakenbi ned

Tx/ Rx transducer is also possible. The sensor should be small, not |arger
than 9mm i RiafdsaieatRns arné switsh toveading state ik Rotadohylidsyanty beegithreediight deage. An
exanpl e sensor is a closed case sensor 8 mmin dianmeter and 5mMmmin | ength
25 pr oducedhby byt glsaves mdwbsEiteredidlt ans enig stablepesditigesituatiors-(Wber¥ at frequency
of 40Khz and has a resolution of 1 cm9 The detector reader inplenents a
smart r ecogmldriged aatagonodation tsipetformed) pettvatedhé aprse shgteat d® prdosaistons. The
switch to reading state is not done instantly but with a slight delay.

Thus bri ef mgkaitpeactioalyo the child, med elimipate “talse¢ agtivajior’t MiAdditioe §@énakjessintuat i ons
(where 5 prol onged accommodation is performed) activate the upper shutter.
The pur posé&hidpragice makeal pecomraedatieal to the child, and elininate "fal se
activation". In addition it enables the <child practice normal

accomodati on. Battery

Battery

10 The battery may be a rechargeable polymer Lithium battery 3.7V ~80-110mAh

Micro USB Connector

The battery may be charged via a charging module in the CPU. The charging module
activates when an external AC- DC switching power supply , 5V is connected to the
15 USB micro charger port. The port is IP55 water and dust protected. Alternatively a solar

charger may be provided either externally or as part of the frame.

Frame assembly method

As seen in Figure 9 the glasses (except optical lens and LC film) are assembled at a
20  production facility. The Lens (according prescription) and LC film are assembled by

licensed central lab or qualified optician. All internal parts electronic board, battery and

other parts are not replaceable. Due electrical induction shutter wiring should be apart

from nose pad wiring.

25  Standard optical lens are held in glasses by various means. As shown in Figure 10 the
most popular is by having a triangle groove in the glasses frame (standard dimensions

of approx 2.2mm base 0.6 mm height). The Lens shape is hedged by a special
10



io The battery may be a rechargeabl e polynmer Lithiumbattery 3.7V

-80-110mAh M cro USB Connector The battery may be charged via a charging
nodul e in the CPU The chargi ng nodul e activates when an external AC DC
swi tching power supply , 5V is connected to the 15 USB m cro charger port.
The port is I P55 water and dust protected. Alternatively a solar charger

may be provig&ely avida8th ¥hE itAbhY ol triésfraﬁi%féhaﬁé ahdRaldsd BrotrfdigH® assenbly
met hod As seen 1n Figure 9 the gl asses (except optical lens and LC film

ar e assenblapflindtheicircdPidpérRd W tHedéhs gl thd Plastith? gle@8 fent #Shetdnag
prescription) and LC filmare assenbled by |I|icensed central |ab or

qual i fied @pidiseiyalhe IBhd isiimdcpted fio P flamealithétbyaodsening &etraniaby Iegaingnd ot her
parts are not repl aceable. Due electrical induction shutter wiring should
be apart fiheasaeigtasiattanes)ionthos@ingSthamdarebyapehiagbmbessews thahigjhten n

gl asses by various neans. As shown in Figure 10 the nost popular is by
havi ng a t thepares gjifracedogathdérhe gl asses franme (standard di nensi ons of
approx 2.2mm base 0.6 mm height). The Lens shape is hedged by a special 10
hedgi ng devices that cuts the lens to fit the frane shape and | eaves a
protrusion around the circunference of the lens fitting the plastic or

gl ass | ens Asehpwe inffrigyre 11 pralenssagoprdingdo thenexamply efalqdireent jsraplit intee? f r ame
either by | oosening the frame by heating (in case of plastic frames) or

| coseni ng teNses TAROPHIAl BpHeTiifgHramatian %8?%%95{ herrexamgigitiagfrons lengds p4parts of
frame together. As shown in Fi ﬂ_gjre 11 the | ens accordi ng ig he exanpl e
enbodi ment 38 NEJLERLIens i Ginus 4.3 g Set opiigal GReLiy)! -%‘ﬁ%&rre-?' ° M 8n of 2

| enses. 10F0rve%)iﬁimét%u¥ 5‘3 rr];nrw?muslhggﬁo lm?lué'-nc% on the image quality.

As shown in Figures 12 to 15 the front lens is smaller than the back lens and has a
tapered edge that allows it to be inserted from the rear. Then the TCLC is inserted.
Then the angle of the groove in the frame allows the back lens to slide into place from

15  the back.

Lens prescription

The front lens may be a fixed prescription. It may be either bi-focal or multi focal with a
near addition of +2.0D - +2.5D The front lens may be fixed without reference to the

20  personal prescription of the user. The back lens may be personalised to the
prescription for the child. prescribed to correct the individual child’s myopia and

astigmatism.

The advantage may be cost. Bi-focal or multifocal lenses may be more expensive. By
25  ordering large batches of the same lens cost may be reduced. Because the back lens

is a single focal lens, it may be cheaper to personalise to the prescription.

11



"and 'the rear lens is mnus 2.5 thus net optical power is 1.5 dioptre. The
TCLC filmis 1o very thin (about 0.2 mm) thus has no influence on the
imge quality. As shown in Figures 12 to 15 the front lens is smaller than
the back lens and has a tapered edge that allows it to be inserted from
the rear. Then the TCLC is inserted. Then the angle of the groove in the

frame al | oygkRgahae iém'bl%’ﬁﬁe'h@ &*H.Beqﬁvein?érphﬂe%gn HeQMbed i dhi, MagK. Lens

Prescription The front lens may be a fixed prescription. It may be either
bi -focal oKafatibhd afeQeadiviémitRinane stBB6 ofdidvieRibnds ctadmBdPas witibeRaf fea f r ont

|l ens may be fixed without reference to the 20 personal prescription of the
user. The Brifdd degtiss. may be personalised to the prescription for the child.
prescribed to correct the individual child s nyopia and astignmatism The
advantage may be cost. Bi-focal or nmultifocal |enses may be nore expensive.
By 25 ordering |large batches of the same | ens cost may be reduced. Because
the back lens is a single focal lens, it may be cheaper to personalise to
the prescription. 11 Wil e exanpl e enbodi nents of the invention have been
described in detail, many variations are possible within the scope of the
invention as clainmed as wll be clear to a skilled reader. 12 Cains 1 1.
A pair of ophthal mc glasses configured to retard myopia progression or 2
substantially prevent myopia in a child conpri sing:

12



'3 aprescribed distance viewing lens portion, 4 a prescribed nyopia
treatnent lens portion, 5 a variable transparency el enent configured with a
near view ng node by the 6 child with at | east a portion of the prescribed
di stance viewing lens portion substantially 7 opaque or non transparent
and at least a portion of the prescribed nyopia treatnment 8 | ens portion
substantially clear or transparent, and configured with a distance vi ew ng
9 node by the child with at |least a portion of the distance view ng |ens
portion 108%53§tantially clear or transparent. 1 2. The glasses in claim1l
wherein th ariable transparency elenent is 2 sandw ched between an inner
|l ens and an outer lens. 1 3. The glasses in claim2 wherein the inner |ens
is a prescribed lens for the 2 specific child and the outer lens is a

fixed optigal pRYWAI of Eﬂﬁhalr%ic‘biasggﬁi‘ccgﬁiééﬁg% lefhrd kb rddfesdionaer ei n the

inner lens 1s a negative dioptre |ens an 2 the outer lens is a positive

di opt r e, | eQgpstantiaty grb®en® hg6Si8H 4 thiklcampligngtherein the outer lens has a
bevel | ed edge substantially 2 coterm nous with an edge of the variable

transpagency el gpRittribeitdstidte viewiey lehepsrtitras 3 a bevel | ed edge
substantially spaced fromthe edge of the variable transparency 4 el enent.
13 1 6. 4aThe gl aspescrivedohydpia ttedtroenthets podivpr i si ng a frane including a notch
to 2 accommpdate the inner |ens bevelled edge and the edge outer bevelled
edge, the 3 notchriddesirargparesompélementconfigundewiting searrviesmingonods bysthele conpar ed
to a larger 4 circunference on an inner side, the |arger circunference on
t he i nner shitbwithoaifiéagtia eartion of the prescribed distance viewing lens portion substantially

7 opaque or non transparent and at least a portion of the prescribed myopia treatment

8 lens portion substantially clear or transparent, and configured with a distance viewing

9  mode by the child with at least a portion of the distance viewing lens portion

10  substantially clear or transparent.

1 2. The glasses in claim 1 wherein the variable transparency element is

2 sandwiched between an inner lens and an outer lens.

1 3 The glasses in claim 2 wherein the inner lens is a prescribed lens for the

2 specific child and the outer lens is a fixed optical power lens.

1 4. The glasses in claim 2 or 3 wherein the inner lens is a negative dioptre lens and

2 the outer lens is a positive dioptre lens.

1 5. The glasses in claim 4 wherein the outer lens has a bevelled edge substantially
2  coterminous with an edge of the variable transparency element, and the inner lens has
3 abevelled edge substantially spaced from the edge of the variable transparency

4 element.
13



'5to allowthe outer lens, the variable transparency el enent and the inner
lens to be 6 installed fromthe inner side. 1 7. The gl asses in any one of
the preceding clainms further conprising a frame 2 including a silicon nose
bridge and silicon ear pieces. 1 8. The glasses in any one of the preceding
clainms further conprising a controller 2 to determ ne whether the child is
near view ng or distance viewing and to energise the 3 variable
transparency elenment to the near view ng node or the distance view ng node

4 accor ?' ngl Y- ‘iLh %sggtrﬁélgi§15§ﬁmbgr c%lrr%rlgh%a%ﬁ{eef@oﬁs'r&g ﬁ&@ﬁ fo oller is

configured'to act|9 di'stance 'vie antially
| mredl apel Yo C%Hn%da?eeénsnmepfengb&@g?&gadedaadﬁhggéi & bevollbhB4bdgnand to
activate thé near Vi redet nlne perio

det er mi pi ngotkﬁﬂa\ﬁvgt? %gm'aﬁer'&ﬁafmﬂél‘e‘ﬁ% BYan éutép&de-r&ﬁnéﬁr@@t%%slal‘ Br Cl a' m8 or 9

wherein the contr er conprises a distance sensor 2 to determne the

di stancg b@ﬁé’ﬁﬁ&eﬁé\@or@é@ﬁﬁ@ﬁslé@%éIQ@ef@l%hm?ér&fﬂefdn(%ﬁé"hn@kﬁld%céonhéhr&ﬂ ont 3 of
the glasses. 1 . The glasses in claim 10 wherein the distance sensor

conprises @ &I[oa/ﬁﬁéfb&tbﬁléné), fihe varidblkitiafbpaseérit§ eRimdnhgnding sfer RASItobe ecei ver on
an opposite side of the glasses. 14 1 12. The glasses in claim10 or 11

wher ei net hehsthlled fRoMehesIAANG®Idd. S an ul trasonic piezo 2 electric transducer.
1 13. The gl asses in any one of the preceding clains wherein the portion of
the 2 distance viewing lens portion is only partially opaque in the near

view ng state. 1 14. The glasses in any one of the preceding clains wherein
t he varitabl’e The glasses in any one of the preceding claims further comprising a frame

2 including a silicon nose bridge and silicon ear pieces.

1 8. The glasses in any one of the preceding claims further comprising a controller
2  to determine whether the child is near viewing or distance viewing and to energise the
3 variable transparency element to the near viewing mode or the distance viewing mode

4 accordingly.

1 9. The glasses in claim 8 wherein the controller is configured to activate the
2  distance viewing mode substantially immediately after determining the child is distance
3  viewing and to activate the near viewing mode after a predetermined period of

4  determining the child is near viewing.

1 10.  The glasses in claim 8 or 9 wherein the controlier comprises a distance sensor
2 to determine the distance between the glasses and the most significant object in front

3  of the glasses.

111, The glasses in claim 10 wherein the distance sensor comprises a transmitter on

2 afirst side of the gasses and a receiver on an opposite side of the glasses.
14



"2 transparency el enment is non transparent when unenergi sed, and transparent
when 3 energised. 1 15. The glasses in any one of claim8 to 12 further
conprising a rechargeable 2 battery to power the controller. 1 16. The
glasses in claim15 further conprising a water sealed USB mcro port 2
configured to connect an external power supply to the rechargeable battery.
1 17. The glasses in any one of the preceding clains further conprising a 2
comuni cati on nodul e configured to send gl asses operation data and
conpl i ance ,dat a nd [eceiv , S i .S fr a
renote Uni t12' 1 Igg’ggﬁsee/sgrf gg'g]egd ?rﬁ 1%?%ﬁgmo$§t%¢?gg%P %%ésdgig%OEEC%%
configuEedekgvﬂ%%ﬁ&ﬂjQ@.2 whet her the child is wearing the glasses and
enter a | ow power fode i f the gl asses are 3 not worn. 1 19. The glasses in
any one of the preceding clains configured to enter an ultra low 2 power
node if the glasses are not worn for an extended period. 15 1 20. The
gl asses i n 1g| ai Mhd Glavdgriehry éricof Gbre@ddirRy cldids WheRiredle bbgibaef the arm and t he
2 battery is located inside another arm 1 21. The glasses in any one of
t he preeedidisganct gieWigwérer pirtiontidienlp pasiaiyl dpadudlinsheanee vieRing stave.ng | ens
portion and the prescribed nyopia treatnment | ens portion are part of a 3
Bi focal | ens(es) or a progressive lens(es). 1 22. The glasses in any one of
the preceding clains wherein the prescribed nyopia 2 treatnent |ens
portiontcorfri siThgglgssesdn awy edl aidhe rraceditgr dldima waRWInthe veabiedi at e 3 vi ewi ng
| ens portion, and the variable transparency el enment configured with an

2  transparency element is non transparent when unenergised, and transparent when

3 energised.

1 15 The glasses in any one of claim 8 to 12 further comprising a rechargeable

2  battery to power the controller.

1 16. The giasses in claim 15 further comprising a water sealed USB micro port

2 configured to connect an external power supply to the rechargeable battery.

117, The glasses in any one of the preceding claims further comprising a
2 communication module configured to send glasses operation data and compliance data

3 and/or receive updated settings or software from a remote unit.

1 18. The glasses in any one of the preceding claims configured to determine
2 whether the child is wearing the glasses and enter a low power mode if the glasses are

3 not worn.

119 The glasses in any one of the preceding claims configured to enter an ultra low

2 power mode if the glasses are not worn for an extended period.

15



4 intermediate viewing node by the child with at least a portion of the
prescribed 5 distance viewing |l ens portion substantially opagque or non
transparent and at least a 6 portion of the internediate view ng | ens
portion and the near viewing |lens portion 7 substantially clear or
transparent, and in the near view ng node at |east a portion of the 8
internediate viewing Il ens portion and the prescribed di stance view ng | ens

portion 9 substantially opaque or non transparent and at |east a portion of
t he near vi

i I or § : iall l.ear . : .
A et hod oPOr ani e bRRThL o QbR iofrCiaeBh o A BATEC o 27
progresgi oggﬁé'%%qggatt%hgigé £r¥otlﬁ) r?%rﬁm myopia in a child conprising: 3

installing ut er ns"ina ne, 4 installing a variable transparency
el enent adj acent the outer lens, 5 installing an inner |ens adjacent the

vari abl e transparency elenment, and 6 electrically connecting the variable

transpagengy. el ¢aePhsdeR iMamOiHe & iebrecedingZdaiméwiBleltOfle BRI IdRGENCE6 2
nmeasuring a degree of nyopia and astigmatismin a child; 3 providing a

di stance VivRWingJehssthtiddnditedprlagstived nyopiapeb®@int paypsribnsepaanf the 4
degree of nyopia and astigmatism 5 providing a near view ng |ens portion
havi ng an @&ifbcat &nsfeeyeara ptegregpivedensies)et ard 6 nmyopi a progressi on or
substantially prevent nmyopia in the child based on the degree of 7 nyopia,
and 8 providing a variable transparency el enent adjacent the distance

viewing lens 9 Rorti on and/or the near viewing |ens portion. .
1 22 The glasses in any one of the preceding claims wherein the prescribed myopia

2  treatment lens portion comprising a near viewing lens portion and a intermediate

3 viewing lens portion, and the variable transparency element configured with an

4 intermediate viewing mode by the child with at least a portion of the prescribed

5 distance viewing lens portion substantially opaque or non transparent and at least a

6  portion of the intermediate viewing lens portion and the near viewing lens portion

7  substantially clear or transparent, and in the near viewing mode at least a'portion of the
8 intermediate viewing lens portion and the prescribed distance viewing lens portion

9  substantially opague or non transparent and at least a portion of the near viewing lens

10  portion substantially clear or transparent.

1 23. A method of fabricating ophthalmic glasses configured to retard myopia

2  progression or substantially prevent myopia in a child comprising:

3 installing an outer lens in a frame,

4 installing a variable transparency element adjacent the outer lens,

5 installing an inner lens adjacent the variable transparency element, and
6 electrically connecting the variable transparency element to a controller.

1 24, A method comprising:
16



1 25. The nmethod of claim24 further conprising determning if the child
has nyopia. 1 26. A nethod conprising: 2 providing eyeglasses with a
prescri bed di stance viewing lens portion and a 3 prescribed child nyopia
treatment | ens portion, 4 view ng a distant object using the distance
viewing |l ens portion, and 5 occluding the distance view ng | ens portion
when viewi ng a near object using 6 the prescribed child nyopia treatnent
| ens portion. 17

2 measuring a degree of myopia and astigmatism in a child,

3 providing a distance viewing lens portion having an optical power based on the
4  degree of myopia and astigmatism,

5 providing a near viewing lens portion having an optical power designed to retard
6 myopia progression or substantially prevent myopia in the child based on the degree of
7  myopia, and

8 providing a variable transparency element adjacent the distance viewing lens

.9 portion and/or the near viewing lens portion.

1 25. The method of claim 24 further comprising determining if the child has myopia.

1 26. A method comprising:

2 providing eyeglasses with a prescribed distance viewing lens portion and a

3 prescribed child myopia treatment lens portibn,

4 viewing a distant object using the distance viewing lens portion, and

5 occluding the distance viewing lens portion when viewing a near object using

6 the prescribed child myopia treatment lens portion.
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