LI QUI D DI SPENSI NG W TH BLI NK DETECTI ON RELATED APPLI CATI ONS Thi s
application clains priority of U S. Patent Application Serial 5No.

12/ 902, 5Asof2nl1ededdet ober 12, 2010 and U.S. Provisional PafrastoidppdiBzati on
Serial No. 61/253,613 filed Cctober 21, 2009. FIELD OF USE Thi s
i nvention describes a device for dispensing liquids or msts into the eye,
and, nore specifically, in sone enbodi nents, a device that dispenses a
spray or m st 10into the eye based upon detection of a blink. BACKGROUND
It has been known to diLE@EHIPISPENSIN G VOHTHBEINK DEYRCEONye using many
di fferent devices. However, although many devices result with a liquid
entering the eye, the experience of getting the liquid into the eye is
generally |l ess than satisfact orRELABIRAMPEEKATONSe! f di spensing |iquids

typically require er.-hold th Ve bl ht the blink
reflex. This contgﬁp%%%ﬁ?ﬁﬁ}%?P%pgggy%ggjfkggﬁﬂﬁﬁﬁcykﬁSeh esired fluids.
Some aut orrat exb. d2WOZED filed Octdbam] 202010mred Uisd Prayisicealcdzapst ApplecatibreSeipe area t o

stop the lids fr L.n Thi st h is damagi ng to makeup, and can | ead
to contaninaﬁ$%89§$£%ﬂiﬁ%@99@§ﬂ2%dﬂpﬁe liquid entering the eye. 20The dose
fromthe system should consistently, w thout great user effort, dispense
into the user's eye, not upon the ef@LDIOBUSEt her part of the users face,

and optimally should not touch the face in a nmanner that damages nakeup or
cont am nat es the déwiimention describes a Spne foli @mn@'hm@mmms mioth¢ etee a ' gun’

and shoot a flu in_at 2or ul at to heat the blink
refl ex, howeZad r?%re spsemﬁc%ﬁ] ollenr%%né)tod f‘hedefv ce?h t 8 enses a sBFay or Mise

10  into the eye based upon detect10n of a blink.

BACKGROUND

It has been known to dispense a liquid or a mist into an eye using many
different devices. However, although many devices result with a liquid entering the
eye, the experience of getting the liquid into the eye is generally less than satisfactory.

15 Devices for self dispensing liquids typically require that a user hold the eyelids
open to fight the blink reflex. This contention inhibits easy application of the desired
fluids. Some automated devices pull down on one lid, or encapsulate the eye area to
stop the lids from closing. This touch is damaging to makeup, and can lead to
contamination of the device and the liquid entering the eye.

20 The dose from the system should consistently, without great user effort,
dispense into the user’s eye, not upon the eyelid or other part of the users face, and
optimally should not touch the face in a manner that damages makeup or contaminates
the device.

Some dispensing devices simulate a ‘gun’ and shoot a fluid in at the eye at a

25  rate calculated to beat the blink reflex, however the speed and impact of the fluid seem
to induce discomfort in the patient.

Other devices force the lids open in different manners through touching the
cheek below the lid, and the eyebrow range above the upper lid, then spray the fluid
into the eye. This forcing open of the lids is uncomfortable, and the unit itself becomes

30 large and unwicldy. Any makeup worn by the consumer is smudged during the

process and sometimes contaminates the dispenser and/or the dispensed liquid.
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to induce disconfort in the patient. O her devices force the lids
open in different manners through touching the cheek below the lid, and the
eyebr ow rwogetialagme t he upper lid, then spray the flui dpcmtus2daioesage. This
forcing open of the lids is unconfortable, and the unit itself becomes 30

| arge and unw el dy. Any nmakeup worn by the consuner is snmudged during the
process and sonetinmes contam nates the di spenser and/or the di spensed

l'i quid. Msting of fluid over the entire eye or even the facial area
is al so feasibl e, Misingwéflyidyyer thaprfire ey asgecn thefacighatesis plap feasiblgrices such

as the eyeli 1 I LU elidis
declared to gT%%&ﬁ§?9t éwgggnEgﬁgfgﬁﬁﬁgﬁgﬁ%%ﬁgﬁgkggggyEﬁ?kgéggf?f%Tron1this
met hod are miswdicatmndf tidrad wethe eyetjd of detlaesdité dsa weighd eyiedytilppiingahtoythe

5undesi r abl e. ok di : r I aventi 1.nGl devi ce
and net hods feg‘%%% 5%[ Fg@go&yﬁlgr#? ﬂ%@énﬁ% © iaggg{r%é?'éﬁ%gad}ﬁeg& 'd ngrlsqgﬁgatl@i nto an
eye. The pPresed¢sirabloenti on 10 automatically senses a blink and di spenses
the liquid in atinmely fashion following the blink to allowthe liquid to
enter the eye before the eye may blink again. By using the w ndow just

after the blink, %Eﬁmﬁkﬁﬁent i nvention consistently provides enough tine to
di spense in to the eye and al so di spense at a rate which is adequately sl ow

application of fluyid int he eye.to nmai.ntajn the inertial Lnpact of the
FToid on the eye Accytie b Bl telr bl Draw nes 71
1 il l ustrat escardelspedhslcady digwingeg s 8qsd ngmat mkoseyeeYhe @eeor dveangob 0 sonme
enbodi nents of . th resent jnventi.on. ZOEIG.. 111 ust €S di spensi ng
devi ce saNei My aR ePlRTET e GPRIRE S Lo e Cimsor e LSS i eR e ent
i nvention. Flbhnk & dllolvuié i@lie€® cater i¢eybdfbrealic Gk inGf HEAL g abyabsiisy. the

window just after the blink, the present invention consistently provides enough time to

dispense in to the eye and also dispense at a rate which is adequately slow application

of fluid into the eye to maintain the inertial impact of the fluid on the eye ata

15  comfortable level.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a dispensing device sensing a closed eye according to some

embodiments of the present invention.

20  FIG. 2 illustrates a dispensing device sensing an open eye according to some

embodiments of the present invention.
FIG. 3 illustrates an eye with an alignment apparatus.
FIG. 4 illustrates an exemplary apparatus for sensing a state of an open or closed eye.

Fig. 5 illustrates a controller that may be used to implement some embodiments of the

25  present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes a device for dispensing a liquid or a mist into an
eye. The device for dispensing a liquid or a mist into an eye includes a detection

method to determine when a blink has been completed. Dispensing is timed to an
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FIG 4 illustrates an exenplary apparatus for sensing a state of an open or
cl osed eye. Fig. 5illustrates a controller that my be used to

i mpl enentweana/@adiodi ments of the 25present invention. PETAISREDRESCRI PTI ON
OF THE | NVENTI ON The present invention includes a device for dispensing a
liquid or a mst into an eye. The device for dispensing a liquid or a m st
into an eye includes a detection nmethod to determ ne when a blink has been
conpl eted. Dispensing is tined to an interval based upon a determ nation
of when an ey®leivatkgsehipen adpiermingfion of wihen atpyedite picb e lisphsilldnd cl oses,
such as, for S ral eye
D1 ke The bi e e Ry P g P ok G el B G ikl Maia ek 2

open wher eby aanptyal @lyedehmkb@hfdblgqbemtelde%@fd@reentnhefhp@@n @Weéﬁl@gestqlbﬁe eye.
SIn some enboy tur. ze the need for
facial cont ac(lg Elgﬁﬂ%r%d; *Pﬁ“q“%eéé?%% d? p&kg@ﬁ&éﬁ%ﬁ Elfg%ﬁfo esrﬁln‘%;éc?%1 ments incl ude

al i gnnent 5f eat ur edn mmJsvdenqntsomedevszle|1rghr¢lenfeatmfestd“|mlmimza(dentwi fohe eye. For
exanple, in i sp deV| i.ncl rQt r usi ons
that rest on ?“HEC%‘WDQ% “ng “adarP;Q Ca%gn %gﬂ“o ! Sibvdpeits P%ngegl "HE™user to

| ook t hrough. fedﬁheﬂotab@lrmepserlahgrmhﬂneoﬂtbe w&el@thlerewgﬂ’brtemmaluesonm oper

| t h | | d
e e S e Shbiing dovise TERe PR ESK B8t PR LR R Sy i ned by

a sensor. A diaS@ﬁﬂﬁdlfl@arﬁ@ﬁﬁfo@dbethbIﬂsdrﬁgloﬁla{hrﬁigmmﬂieﬁﬂidtﬁﬁ inwalbtotsbe sensor
i's progr dto di s ense a idor mst into the eye according to the
tim ng o?' n BoRsh @93?8’%?1’653115‘3%1“1?@ haTH‘éena?lchlﬁYﬁ‘}ent process coupl ed 15with
the blink det ect i @ncelht atnad ieprophidy zﬂ%ﬂé’d WaK ahgledbgeginkRfd Libég ORBAeyet ouchi ng
the face, or .contam nation associated with regular facial touch. In

addi tion, by drEpRisrihgdeaeed fysnenar o%éﬁpwenwna&ﬁuSdﬁ logicabyel i d, a

di spenser aC(‘c@ﬁ&hu'ﬂ&aﬁ&l Jvﬁfl?th@%é%%@rrl& pﬂogﬁéﬁfﬂ{e'd%dmﬁéﬂﬁb% ﬁc&ﬁl&éﬂ MmWﬁio%héé}% eye

wi thout wetting t ﬁ surroundi ng face. | ow n? sections
detail ed descarc(fq@s@lnews eflmexgwédn araptcyclopf ¢ hlank ﬁ\héﬁklgrmﬁnt process coupled

15  with the blink detection eliminates the need for holding the lids open, touching the

face, or contamination associated with regular facial touch. In addition, by dispensing
based upon an opening motion of an eyelid, a dispenser according to the present
invention, consistently wets the eye without wetting the eyelid or surrounding face.
In the following sections detailed descriptions of embodiments of the invention
20  will be given. The description of both preferred and alternative embodiments are
exemplary embodiments only, and it is understood that to those skilled in the art that
variations, modifications and alterations may be apparent. It is therefore to be
understood that said exemplary embodiments do not limit the scope of the underlying
invention.
25 Referring now to Fig. 1, a liquid dispensing device 100 includes one or more
electronic sensors 101 capable of sensing an open state or a closed state of an eye 105.
In some embodiments, the one or more sensors 101 include an emitter 102 and a
detector 103. The emitter 102 emits a beam 106 which reflects off of a reflecting point
104 and back to the detector 103. As illustrated in Fig. 1, the reflecting point 104 is on
30  the eyelid 107 of the eye. The beam 106 may include, for example one or more of:
infra red light, visible light, ultrasonic wavelengths, or other wavelengths.
A processor, 109 may receive input from one or both of the emitter and the
emitter 102 and the detector 103. Executable software may cause the processor to be
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20w || be given. The description of both preferred and alternative

enbodi nents are exenplary enbodi nents only, and it is understood that to

t hose skiwbediiviaogime art that variations, nodificationspramdsaéiesast ons nay
be apparent. It is therefore to be understood that said exenplary

enbodi nents do not limt the scope of the underlying invention. 25Referring
now to Fig. 1, a liquid dispensing device 100 includes one or nore

el ectronic sensors 101 capable of sensing an open state or a closed state
of an eye 105unqgtigna healeaaow areantof reflpstioel the Dagpy Wos dhe trfsvatomay b | ude an
oot or Mo i R T 60 Ly R R R DR M )
i | lustrated iambpilignents, the kleragefuebe inhereporitita m@rocpriraiar @oluding theyel i d 107 of
o 1 USRI R R AnLOG! Rl S SoPUErle TRyt v e
prpce,ssor 2 1®&tWW¢§cmquunmﬁreﬂm0m mabecqyreldm)whhmfonehey@mtbter ahd t he
rocessor to be  PUHGEIGRAr P SHPES GG I ROt i BETER PO of ¢ he
beam 106. Thelegobt, wad mayrdy pddétioatdsuet thana sefldtted beam miyoscaged fondie 1 s in
Ry be i nher ARTUPE HA B EPEBCARIBNT R AP te A e e ORI R £ ot o
range of an awound a frfac€khedck ill@nuimay oot 6yl @se With a cl osed eye 5state,
and a secqnd amount of reflection may correlate with an open eye state. In
anot her & pect, a proximty sensor 108 may al so include an emtter and a
detector, and may RRfrm@Siok 0Fad 25uCdpeh BaL 108 pr&fidcs Gdradeimeans pay e oused for
the processor 109 to determine a relative distance between the |iquid
di spensi ng dediope" AW o4 ey e 4% a5 aperrdds therraclid i adae etfenapﬁrt@y@f 105. 10
5{82 erring nowhd @eapgca&%g& @&t%ﬁa&m@ rét%gté&{ SNIOES sdIGh og?otﬁe?hloﬁ%h'ol?&gpibgt
on an open portion of e eye as posed to the eyeli
The open por tyenlngpme gabedimenty 3 Wﬁ%nﬁbpﬁwmlft@fb@wmréelawdewﬂéct| on of off
the scl erg or 8§1&?Eha?&liérfsf?& Phhet rQ&cﬁﬁ(&pml‘lﬂoﬁoﬁgﬂ&ﬂ'&%’f B AhRer Bea¥E0B! €ngt h

of an emtte eamis correl ated
off of the eyelid will reflect back w1th a first set of reflection characteristics and

A

reflection off of the open portion of the eye 203 with a second set of reflection
characteristics. The reflection characteristics will be sensed by the detector 103.
In another aspect, of the present invention, alignment of the eye 105 with the
20  liquid dispensing device 100 may be facilitated by a focal point of the emitter 102
being aligned with a predetermined portion of the eye, such as, for example: the sclera,
iris, and pupil of the eye. Alignment can be accomplished, for example, via a line of
sight 201. In some embodiments, when a pupil 202 is aligned with the line of sight
201, the sensor 101 is also properly aligned to sense an open state and a closed state of
25 the eye 105. For example, in some embodiments, a device body includes the sensor
101 and dispenser such that when a patient aligns to a tubular cutout in the body which
forms the line of sight 201in the dispensing device, a position of the liquid dispensing
device 100 creates a coaxial alignment between the line of sight and the center of the
tube. The alignment establishes an angular and X-Y location of the pupil relative to
30  the dispensing device 100.
In some embodiments, a line of sight can be combined with a positioning
device which includes one or more alignment legs which press against the face and/or
forehead.



15physi cal characteristics of the reflecting point 104. Reflection of the
emtter beam 106 off of the eyelid will reflect back with a first set of
refl ecti omochareedieri stics and reflection off of the openTmseeiosiel the
eye 203 with a second set of reflection characteristics. The reflection
characteristics will be sensed by the detector 103. In another aspect, of
the present invention, alignnent of the eye 105 with the 20liquid

di spensing device 100 may be facilitated by a focal point of the emtter
102 being al i gned Iwiddiion. preaerebodineds. ybridibla signalingdedgemaybeicladed f or

exanpl e: the \%ﬁﬁr‘?ﬁ ?ensdr olr ?ele@lﬁgal Q&anlmlg)a{tloh Q\gth%éasené%‘r' %@Fﬂfe s&R0r be

acconpl i shed, for exanple, via a line of sight . I'n sonme enbodi nents,
when a pupi | m@gurpsa dbthrpeed theidetvice fiem therpye die asdlghtmgz@llng demise gepsignal 101 i s
al so properly i . I t . 25 the
cye 105 " For (e YN0 RENIED: AREN.E b SUA FBFR A Btk 2
sensor 10D anengdifepeths eye Suahorttingd dushelt ivexpettedthat thib rggs wﬁlbbearetatjmjy ar
cutout in the ich for the line of sight. 201in the ensi ng
Govi ce, o postit o et e RS A uBRsRiog e o FEaE 8 S oasi
al i gnnment betbhakoodldhelsd badedfo dteghd diatambetfim thenyeto tiof digpesitgdreice To@

al i gnnent establi S. an an Iar and X-.Y | oc f. the relative to
30t he di spensi ng 3@&? &ﬂﬁngﬁ%@”%ﬁﬁ8g“ﬁ@ ?@ﬁm%£f$ﬂiv%f si ght can

be conbi ned wpiaks a)msmﬁtl(ﬁmmmgtrﬁiedolvmnm sefisok D@1 ALS tHanfe @Y 103ri€indni gnment

| egs which press a t he face and/ f or ehea In additi in some
enbodi men {5 RAD S8 EF%O@P@%I ?jera%mdgﬂé ﬂmﬁ%wd the pe B OrERT B Pesensor or
| electrical &%Wmﬁqtréf@r@ed/\énﬁﬂbdtnlf&tss@lmﬁeaNéf?ﬁd"sp&i}%@%ﬂ@@ﬁm&ﬂﬁﬁaiﬁrges a

di stance of the device fromthe eye the audib nal i ng device may signal

(perhaps by cdhatindicates Hist ths sysld, 106118 Py Pregeip %Olyent%a‘vclpt Drsgewntgﬁpw%m
acceptable Z %QQhﬁﬂ%pelﬁﬁgejﬁﬁe (fffaﬁré}ré e b%légcofn%'ilsl%ﬁ sQttharale Hasg. It is

expected that this range will be relatively wide (in the 2-5 nmmrange) so
any of the seasustshysisalbyblikdy elogasthe pyedefase thedigeid it figpepsednfhe suivsdmay so be

used to detegf, ,3; kﬁ%@ﬂﬁgrg&%p1the eye to the dispensing device 100.
Referring nOM/tqu 3, di spensing nozzle 301 will dispense a liquid via

In another aspect a liquid spray 302 may be dispensed based upon a range of
distance of the proximity sensor from the eye 105.
Referring now to Fig. 4, an example of a sensing device used to detect an open
state and a closed state of an eyelid is illustrated. During laboratory tests, the
20  exemplary sensor 301 was connected to an oscilloscope (not shown) and positioned
proximate to the eye. In some experiments, the sensor was positioned approximately 6
millimeters from the eye. The oscilloscope recorded that that the sensor 301
successfully provided a logic signal indicating that the sensor 301 accurately detected
an open state versus a closed state of an eye. The detector 401 included an emitter 402
25 and a detector 403. The sensor accurately detected transition from a first state of an
eye, such as an open eyelid state to a second state of an eye, such as a closed eyelid
state.
According to the present invention, the detector 401 is placed in logical
communication with an automated dispensing unit capable of dispensing a
30  predetermined amount of a liquid into the eye. Dispensing units are currently known
and available which can receive an electrical signal based upon the logic of a sensing
device 101 and activates the dispensing of a dose of liquid into an eye positioned
proximate to the dispensing unit. For example, an automated dispenser may include an
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sprays 302 or mist (not illustrated) when the sensor 101 senses that the
eye 105 is in an 10open state. The open state is determ ned by the nature
of the besomtO@4samsed by the detector 103. Preferred erbodisoenisii3di spense
a liquid spray 302 based upon timng that indicates that the eyelid 107 is
i nvolved in an opening cycle. Dispensing sprays 302 during an opening cycle
of an eye can be acconplished such that the patient cannot physically blink
to close the eye before the liquid is dispensed. The spray may 15be a

li quid strearplastricallypaytered pump whigh dippsnges g pakspde tiquid dpse@iip encdispagnt302 may be
di spensed ba r I M fromthe
eye 105. qgg&ﬁ?ﬁ?{?ﬁgﬁﬁggfﬁiyﬁgégg%%?ﬁgﬁhé%@ﬁ%ILaﬁﬁng%ggﬁ§?§g®§evice used
to detect an rypetlc dostte caiprdhacysl befuaths eut eanafspeinl te yled dntfy oSthe liud intat ed.

Duri ng Iaborq%@%% tests, the 20exenplary sensor 301 was connected to an
osci |l oscope (not” shown) and positioned proximate to the eye. In sone
experinmentss, the i<t 0%] 1 e fromthe
eye. The %scillos?%%@%%%%gﬁ E§§€h§§H? gﬁaghgﬁggﬁégi%ggaggﬁﬁ%gﬁésﬁﬁfy

provi ded a | cgibodisicgtsal thicpdisc tnviegtidnh dihe corarodlens0rind@its apowesatrédl), det ect ed
an open state \versus. | osed st a f_an . Th r 401.1ncluded an
oni ter 202 SRR BRES rRlBetos Pl SRR ERPnuditich
transition frdenicacid. ristomt ahledihenay) a ey@rollsieii cas bamed pemrcayed ogdicelt ate to a

d st at e .of. h. | d lid te. . di t
Thenresent Cifiedibn Bien RE Tl dif s 3T s T bt Phimiresy LBRRESI 02t | on

W th an a0t oradpesheditapensdpp@ptift to digRak! digid dinsipansithkgya, bakedaped aicer m ned
anount of a |iqui.d }nto t he eye. Di gfensing units are currently known and
avai | abl e whiPHSEYhTeB A stalefo APEORY Y1281 si gnal based upon the logic of a
sensing device 101 and activates the dispensing of a dose of liquid into an
eye positioned praxt oaitelléaat helude spestshdrg prodéskors, cotiplek@rpommualtatait omat ed
di spenser may, include an 5 electricalgy Fomered unghﬁpich f#spenses a

pul satile Ii di§ge GOLEUST LCOMIHEEIFETETS 136 R aipEeaisheagiclc (S cal 1y power ed
punp wi || respantnibiickdeyice Ay ebuicd tatlk@wniapuémabl, ke cdassie toac 6niefe t he eye

before t eye can respond to the entry of the liquid into the eye.
5Referri 93 el HiEmE PG %S@Bﬁflg;&rua@f)u@@ghﬂ@d ispassd gvréaowfétdl%?ﬁv% used

in sone motion, tracking a number of dispensing actions, tracking chronological dispensing

patterns or other actions related to the dispensing.

The processor 410 is also in communication with a storage device 630. The
storage device 430 may comprise any appropriate information storage device,
20  including combinations of magnetic storage devices (e.g., magnetic tape and hard disk
drives), optical storage devices, and/or semiconductor memory devices such as

Random Access Memory (RAM) devices and Read Only Memory (ROM) devices.

The storage device 430 can store a program 440 for controlling the processor
410. The processor 410 performs instructions of the program 440, and thereby
25  operates in accordance with the present invention. For example, the processor 410
may receive information descriptive of liquid to be dispensed, dispensing amounts,

dispensing patterns, and the like.

Conclusion



enbodi nents of the present invention. The controller 600 includes a
processor 610, which may include one or nore processor conponents coupl ed
to a commuoi2ertd4emidevi ce 620. I n sonme enbodi nents, a ceatrruskéensaABL can be
used to receive a logical indication that an eye is in a first state or a
second state and transmt energy to liquid 10di spenser at a tine
appropriate to dispense a liquid or mst into the eye, based upon the
transition froma first state to a second state. The controller can

i ncl ude one or ﬂbepmawégggﬁ@n=@@@wﬁé@1#@V%@&bﬁﬁﬂﬁﬁbéﬂh@%bﬂﬁwﬁ&@ns
configured t%elé) Qld%@ﬁl@th%edfg)/ov‘{dl@g é‘lu@ﬂ Q&%ﬁl%hﬁﬂ?%%% The
communi cation device may be used to electronically contro ?or exanpl e,

one or nore IBwhanismsyi ng of |iquid di spensing; an anount of liquid

di spensed; duration of a dispensing notion, tracking a nunber of dispensing
actions, tracking chronol ogi cal dispensing patterns or other actions
related to the di spensing. The processor 410 is also in comunication
with a storage device 630. The storage device 430 nay conprise any
appropriate information storage device, 20including conbi nati ons of

magneti c storage devices (e.g., magnetic tape and hard di sk drives),

optical storage devices, and/or sem conductor nenory devices such as Random
Access Menory (RAM devices and Read Only Menory (ROM devi ces. The
storage device 430 can store a program 440 for controlling the processor
410. The processor 410 perforns instructions of the program 440, and
thereby 25 operates in accordance with the present invention. For exanple,
the processor 410 may receive information descriptive of liquid to be

di spensed, dispensing anounts, dispensing patterns, and the |ike.

Concl usi on The present invention, as described above and as further
defined by the clains below, provides nethods of providing a liquid

di spenser with blink detecting nmechani sms. CLAIM



1. A method of dispensing a liquid in an eye, the nethod conpri sing:
positioning an autonmated punp proximate to an eye; positioning a
sensor i rwe:?2pugispdion to detect a first state of an eye aou/is2600631d2 St at e
of an eye; generating a signal indicating that the eye is in one of
said first state and said second state; and di spensing a liquid via
the automated punp with timng based upon the signal indicating that the
eye is in one of said first state and said second state. The nethod of
claiml1l wherein the sensor conprises an emtter emtting a signal in a
predet er mi ned wavel ength. The nethod pf o¢l;13i m 2 wherein the sensor
additionally conprises a detector capable of detecting a signal in the
pr edet er mi ned wavel ength. The net hod of claim 3 wherein the sensor
generates the sig i 'f- state or the
second stateq'Thegﬁhghgg&% e{ghéﬁl %%?% %}Iﬁﬁ%gﬁﬁgﬁgﬁn% the step of
aligning ®he eye with pheumm@@nan@dmmdppmppamamna%mgmment apparatus. The
met hod of claim5 wherein.the alli gnment (fagqf 18 anprlse a Iln% of

oo B3

sight. The method of cV”lmnggﬁﬁg?eful%Rg; |gn AP5O0E Sﬂﬁl%lonally
conprises an al i gaeoend stite vf air ge; The met hod of cIa|n16 addltlonally

conprising the step of |n tt|n 4%§ n unt .into a.c r ol
G ahensi ng the dos g EBTHES bagud A e Bieant S Sord ROy aaf ot a o
or second state ofsalah@o@a/ﬁate&ndvm 2011/ 049911PCT/ US2010/ 053132 9. The

method claim1 wherein the fir t at es an ye W { cIo
eyel id aﬂ@ the second LpREPENg AN ?léﬁgﬁﬁﬂn @fﬂ@nt

signal indicating that the eye is in one of sald ﬁrst state and said second state.

2. The method of claim 1 wherein the sensor comprises an emitter emitting a

signal in a predetermined wavelength.

15
3. The method of claim 2 wherein the sensor additionally comprises a detector
capable of detecting a signal in the predetermined wavelength.
4. The method of claim 3 wherein the sensor generates the signal indicating if the
20 eye is in the first state or the second state.
5. The method of claim 1 additionally comprising the step of aligning the eye with
the automated pump via an alignment apparatus.
25 6. The method of claim 5 wherein the alignment apparatus comprises a line of
sight.
7. The method of claim 6 wherein the alignment apparatus additionally comprises
an alignment fixture.
30

8. The method of claim 6 additionally comprising the step of inputting a dosing
amount into a controller and dispensing the dosing amount based upon the
indication of the first state or second state of the eye.
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10. The method of claim9 wherein the dispensing a liquid via the autonmated
punp 5with timng based upon the eye with an open eyelid. 11. An apparatus
for di speweizog/d4pqui d i nto an eye, the apparatus conpri Cmgis2an/ossmeter for
emtting a |light beamtowards an eye; a detector for
detecting light reflected off of an open eye while the 1 Odetector is
positioned proximate to the eye; an autonated di spenser for dispensing a
l'iquid towards the eye; and a processor in |ogical communication

wi th the det &t or The ethpdodens bwheight theofial] stete cemoriHs matwe drigpesiiserly of t he
liquid towards the,g: . 1 i refil ected off of an
eye. 15 12. The ag%§¥g?ggéggx%?g@ﬁ??ﬁﬁgﬁﬁ%%?%ﬁg$}%fﬁﬁgfﬁ%@hg a digital
storage storing executable software operative with the processor to cause

t he processoryto i : r.qi di i i quid
towards the é&é bgggggﬁggﬁ9§%@%%g@%?@ﬁﬂ%gﬁ%ﬁaﬁ%E?@Q?ﬁ%ﬁ%ﬁLg%gﬁ%4b%ﬁJeye. 20
13. The appar at us vath ticdieg pasdPurmd diict dye mafhlay opongyelidi ng a proxinmty sensor in
| ogi cal comunication with the processor, said proximty sensor
comuni cating a | ogical signal based upon the sensors proximty to a
surface. 2514.1The Aappparauufor dispakiap hivdid ol di tyeothalapparaongonipsising a | i ne of
sight fixedly attached to.gtﬁleash.thgggﬁgo ted dis$enser. 15. The
apparatus of claim 14 Wh¥PEFHCt HEM e f?ﬂ%ﬂ?”@%ﬂ%3?ses a tubul ar cutout
in a body of the apparatdesctod@rlftectlie ligiapafl@tddsofdfof @haipan k3e addle tthonal |y
conprisiq% a dispensing nozzle in fluid communi cation with the autonmated

r

di spenser Yand f unCEFENAF PEFIPFE ORI PR Yvia a spray.

an automated dispenser for dispensing a liquid towards the eye; and
a processor in logical communication with the detector, the processor
functional to coordinate dispensing of the liquid towards the eye based upon a

detection of light reflected off of an eye.

15
12. The apparatus of claim 11 additionally including a digital storage storing
executable software operative with the processor to cause the processor to be
functional to coordinate dispensing of the liquid towards the eye based upon a
detection of light reflected off of an eye.
20

13. The apparatus of claim 12 additionally comprising a proximity sensor in logical
communication with the processor, said proximity sensor communicating a

logical signal based upon the sensors proximity to a surface.

25 14. The apparatus of claim 13 additionally comprising a line of sight fixedly

attached to at least the automated dispenser.

15. The apparatus of claim 14 wherein the line of sight comprises a tubular cutout
in a body of the apparatus.
30
16. The apparatus of claim 13 additionally comprising a dispensing nozzle in fluid
communication with the automated dispenser and functional to dispense liquid

via a spray.



WO 2011/ 049911PCT/ US2010/ 053132 17. The apparatus of claim 13 additionally
conprising a dispensing nozzle in fluid comrunication with the automated

di spenserwendiffuupati onal to dispense liquid via a m st. pe8wstde/osgpar at us
of claim 13 additionally conprising an audi ble signaling device in

el ectrical communication with the proximty sensor, said audible signaling
devi ce capable of emtting an audi bl e signal based upon a signal fromthe
proximty sensor. 19. The apparatus of claim 13, wherein the processor is
functional to receive a signal fromthe detector indicating an eye is in an

open stat e ang gengt gl #9161 Shaalal QohhRifl PRERISH: hasEdutRaD the

recei pt of the signa cating an eye | an open st at
appar atus of cl amcd®9muhiestwinnwithhibe ditepetnd dispaisgpeddestiond iqdispnizalspad! upon
the receipt of the.signal indicating an eye is in an open state.
5
18. The apparatus of claim 13 additionally comprising an audible signaling device
in electrical communication with the proximity sensor, said audible signaling
device capable of emitting an audible signal based upon a signal from the
proximity sensor.
10
19.  The apparatus of claim 13, wherein the processor is functional to receive a
signal from the detector indicating an eye is in an open state and generate a
logical signal to the dispenser based upon the receipt of the signal indicating an
eye is in an open state.
15
20.  The apparatus of clam 19 wherein the dispenser dispenses a liquid based upon

the receipt of the signal indicating an eye is in an open state.

20
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