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OPHTHALMIC DRUG DISPENSING TIP 

BACKGROUND OF THE INVENTION 

[0001] According to clinical studies a staggering 37.6% of 
all self-administered eye drops miss the eye. One Way to 
improve delivery of eye drops is by providing a visual 
feedback means so that a person dispensing drops can 
position an eye drop dispenser at an optimal distance and 
orientation above the eye. To accomplish visual feedback, 
the eyedropper needs to incorporate features used in other 
visual range and orientation devices. One such device is a 
common range ?nder used by golfers to gauge their distance 
from the ball to the hole. In golf range ?nders, the golfer 
stands near their ball and looks through a lens directly at the 
?ag on its pole. The ?ags are uniform at a ?xed height above 
the ground. The closer a golfer is to the ?ag, the larger it 
appears in the range ?nder. The range ?nder has calibrated 
hash marks Within that correspond to a given distance. The 
golfer by aligning the appropriate hash mark With the image 
of the ?agpole gets distance feedback. It Will be appreciated 
that if the ?agpole Were replaced by a circular target, 
feedback of both distance and horizontal/vertical orientation 
can be visualiZed. With some optics engineering this mecha 
nism can be used to gauge distance and orientation betWeen 
a dispensing tip and the eye. 
[0002] For years, the primary method of medically treat 
ing disorders of the eye has been via topical administration 
of various medications and other chemical compounds use 
ful in combating a host of ophthalmic ailments. In fact, 
studies shoW that When measuring concentrations of these 
compounds at the desired target site (Whether it be in the tear 
?lm, intracorneal, or intraocular), topical delivery equals or 
exceeds those concentrations obtained by systemic routes 
(oral or intravenous), and has far feWer systemic untoWard 
signs and symptoms (side effects). Thus, it is no Wonder that 
most remedies and medications are delivered via the topical 
route. Historically, this has been achieved via ointments, 
suspensions, solutions, contact lenses, collagen shields, and 
palpebral inserts. Far and aWay, the most common mode of 
delivery has been via topical suspensions and solutions. 
Typically, dispensers have fairly standard siZes and shapes 
(although there is some slight variation), and there is a 
reproducible standard drop siZe that is governed by the 
dropper (dispenser) tip. As simple as topical delivery may 
seem to achieve, there are various di?iculties and shortcom 
ings With current topical dispensing units (vials and bottles), 
many of Which have not been previously or adequately 
addressed and solved. 

[0003] The most common problem that the typical patient 
experiences When attempting to use an eye drop is the 
inability to introduce a drop into the eye, or simply missing 
the eye. There are several reasons for this. First, the normal 
bottle tip is not clearly visible as it approaches a normal 
emmetropic, hyperopic, or even myopic eye. This immedi 
ately leads to the probability that the ?rst drop Will become 
the “test drop”, landing on the cheek, forehead, or eyelashes, 
leading to Waste and frustration. Second, there is a natural 
aversion to closely approaching objects, causing the eye to 
Wander or drift, and look everyWhere but at the dispenser tip. 
Again, this leads to the possibility that a drop Will miss. 
Finally, most users are not taught hoW to use eye drops. They 
are simply given the bottle and instructed to “place one drop 
in the eye”. 
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[0004] The next important issue is one of Waste. When a 
typical eye drop is introduced into the eye, the average 
inferior cul-de-sac only holds one-quarter to one-half of a 
standard drop. The remainder is either Washed out doWn the 
cheek, or drained by the lachrymal system. Large strides in 
preventing Waste Were made When a dispenser tip Was 
developed that delivered smaller drop siZes, thus eliminating 
a portion of Waste. HoWever, this advantage is negated if it 
takes several drops to gain access to the ocular surface. This 
issue is critical When evaluating cost to the patient and the 
healthcare system. The cost problem for the patient is 
obvious: the more drops they use, the greater the amount of 
money spent. With respect to the healthcare system as a 
Whole, cutting costs are of paramount importance. In fact, 
many Health Maintenance Organizations (HMO’s) Will not 
let their members get re?lls on their ophthalmic medications 
more than once a month. The rationale behind this is simple. 
If the bottle has “x” number of drops in it, it should last “y” 
number of days. If the patient is not pro?cient With a high 
success ratio, then the drops Will run out before the speci?ed 
time alloWed. This, in turn, leads to the patient either being 
Without their valuable medications, or having to pay for the 
medications themselves. 
[0005] Finally, there is the problem of contamination of 
the dispenser tip, and cross-contamination betWeen patients. 
Since the tip is not clearly visible upon the approach to the 
ocular surface, it oftentimes Will inadvertently come in 
contact With the eye or lid structures. This Will lead to an 
inoculation of the tip With ocular ?ora, and be a potential 
source for spreading infection. Although sharing medica 
tions in general, especially eye drops, is alWays discouraged, 
many different people, Whether friends or family members, 
often ?nd the ease and convenience of sharing overWhelm 
ingly tempting. Again, this can lead to cross-contamination 
and, in turn, the spread of infection. 
[0006] Most of the current problems of e?iciently dispens 
ing ophthalmic drugs stem from user error. Therefore, it is 
the goal of this device to create a “user friendly” ophthalmic 
drug dispenser. 

SUMMARY OF THE INVENTION 

[0007] This invention seeks to create an integrated dis 
pensing tip and optical gauging means for administering 
topical ophthalmic drug preparations, Which enables the 
patient to direct an eye drop into the eye With the ease and 
accuracy, previously only attained by a pro?cient feW. In 
addition, this particular device may serve to prevent cross 
contamination, and ultimately save both the patient and the 
healthcare system money typically lost to Waste. 
[0008] More speci?cally, this invention relates to a drop 
per tip With an integrated lens and target system Which, When 
coupled With or integral to any standard topical ophthalmic 
drug dispensing bottle, enables the user to vieW the target, 
align the dispenser tip, and administer an eye drop With 
precision not attained before. To achieve this precision, the 
target and lens system is calibrated to align the dispensing 
tip With the optical axis of the eye at a speci?ed distance 
from the eye. The resulting geometric relationship betWeen 
the dispensing tip and the eye insures that a dispensed drop 
Will enter the eye. Prior art such as US. Pat. No. 5,558,653 
“Targeted eye drop dispenser” Which uses visual feedback to 
align an ophthalmic drug dispenser simply helps place the 
noZZle along the axis of the eye at an arbitrary distance 
selected at random by the user. This is only effective if the 
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axis of the eye and the path a dispensed drop falls are the 
same. The axis and path are only identical When the eye is 
rotated 90 degrees With respect to the horizon, Which can 
only be easily achieved lying doWn. Most users dispense eye 
drops While standing or sitting With the eye rotated about 50 
degrees back and Will miss often With those types of 
implementations. 
[0009] A similar mechanism is described in US. Pat. No. 
5,932,206 “Ophthalmic Drug Dispensing System” issued 
Aug. 3, 1999. The devices disclosed in US. Pat. No. 
5,932,206 couple a discreet optical gauging mechanism to 
an eye drop dispenser. By combining the dispensing tip and 
optical gauging features into a single compact tip the device 
becomes more compact, portable, cheaper, and easier to 
manufacture. 
[0010] To dispense drugs ef?ciently With this invention, 
the user Would use a dropper bottle out?tted With the neW 
calibrated tip or Would press ?t the calibrated tip over the 
existing tip, tilt his/her head back, position the lens proximal 
to the eye Where drug dispense is desired, align a target With 
his/her eye until a speci?ed image appears thereby gauging 
distance, orientation and concentricity With the axis of the 
eye, then dispense a drop directly into the eye. Since the 
success rate of delivering a single drop in the desired 
location, i.e. the eye, Will exceed 99%, the amount of Waste 
can be reduced dramatically. At the same time, a visual 
mechanism by Which the dispenser tip is prevented from 
gaining too close proximity and contacting the eye is pro 
vided, thus preventing contamination of the medication and 
its dispenser. 
[0011] It is therefore one aspect of the present invention to 
provide visual feedback from a calibrated optical gauging 
system embedded in a dropper tip to properly align an 
ophthalmic drug dispenser to dispense drugs into an eye 
With a high rate of accuracy. 
[0012] It is another aspect of the present invention to 
provide visual feedback from a calibrated optical gauging 
system embedded in a dropper tip When the ophthalmic drug 
dispenser becomes too close to the users eye to prevent eye 
contact and subsequent contamination. 
[0013] It is another aspect of the present invention to 
provide a calibrated tip for an eye drop bottle that can be 
integrated With a bottle of eye drops and is compatible With 
existing pharmaceutical ?lling and packaging equipment. 
[0014] It is another aspect of the present invention to 
provide a calibrated optical gauging system embedded in a 
dropper tip as an accessory for aftermarket attachment to 
any bottle of eye drops. 
[0015] It is another aspect of the present invention to 
provide materials compatible With sterilization techniques 
employed in the pharmaceutical industry. 
[0016] It is another aspect of this invention to provide 
promotional advertising to users each time they dispense an 
eye drop. 
[0017] It is another aspect of the present invention to 
provide a means to regulate drop How and volume. 
[0018] It is another aspect of the present invention to 
provide a means to prevent bottles With larger volumes of 
eye drops from dispensing a drop prior to actuation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The present invention Will become more fully 
understood from the detailed description given herein beloW 
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and the accompanying draWings Which are given by Way of 
illustration only, and thus are not limitive of the present 
invention, and Wherein: 
[0020] FIG. 1 is perspective vieW of the preferred embodi 
ment of an optical gauging dispensing tip assembly accord 
ing to the present invention. 
[0021] FIG. 2 is a top vieW of a target that is embedded 
Within the optical gauging dispensing tip assembly accord 
ing to the invention. 
[0022] FIG. 3A is a side vieW and FIG. 3B is a cross 
sectional vieW of a dispensing tip Without the optical gaug 
ing dispensing tip assembly according to the present inven 
tion. 
[0023] FIG. 4 is a cross-sectional vieW of the lens for 
optical gauging dispensing tip assembly With integrated 
housing according to the present invention. 
[0024] FIG. 5 is a cross-sectional vieW of the optical 
gauging dispensing tip assembly, according to the present 
invention. 
[0025] FIGS. 6A, 6B, 6C and 6D illustrate the relationship 
betWeen the orientation of the optical gauging dispensing tip 
assembly and a vieWer, according to the present invention. 
[0026] FIG. 7A is a side vieW of a typical ophthalmic 
solution bottle. 
[0027] FIG. 7B is side vieW of the optical gauging dis 
pensing tip assembly attached to the ophthalmic solution 
bottle according to the present invention. 
[0028] FIG. 8A is a side vieW of a typical ophthalmic 
solution bottle With typical dispensing tip attached. 
[0029] FIG. 8B is side vieW of the optical gauging dis 
pensing tip assembly attached to the tip of the ophthalmic 
solution bottle according to the present invention. 
[0030] FIGS. 9A and 9B are side vieWs of the optical 
gauging dispensing tip assembly attached to the ophthalmic 
solution bottle With caps according to the present invention. 
[0031] FIGS. 10A, 10B, 10C and 10D are top vieWs of 
optical targets for the optical gauging assembly, according to 
the present invention. 
[0032] FIG. 11A is side vieW of another embodiment of 
the optical gauging dispensing tip assembly, according to the 
present invention. 
[0033] FIG. 11B is a cross-sectional vieW of the other 
embodiment of the optical gauging dispensing tip assembly, 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] Referring to FIG. 1 an optical gauging dispensing 
tip assembly 1 in accordance With the present invention is 
illustrated. The optical gauging dispensing tip assembly 1 is 
comprised of three main components, a dispensing tip 2 for 
dispensing an ophthalmic solution, an integrated lens assem 
bly 3 having an integrated housing as Will be described 
beloW, and an optical target 4 calibrated for use as Will be 
described beloW. The optical gauging dispensing tip assem 
bly 1 is designed to give visual feedback to dispense an eye 
drop properly. The eye drop can be any ophthalmic solution 
comprising either an OTC medication or a prescription 
medication to treat various eye conditions. To effectively 
deliver an eye drop, the user needs feedback When the 
dispensing tip 2 is positioned at the center of the eye and 
suf?ciently close to the eye to guarantee the drop is delivered 
to the eye. Another requirement is that the dispensing tip 2 
does not contact the eye and contaminate the tip With ocular 
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?ora, so additional feedback is required as the dispensing tip 
2 is brought too close to the eye. The optical target 4 by 
design gives visual feedback to place the dispensing tip 2 at 
the center of the eye at a distance from the eye empirically 
determined to be 0.5 inches (12.7 mm) above the eye. When 
the dispensing tip is further or closer then 0.5 inches (12.7 
mm) from the eye, or off axis, then additional feedback 
indicates that condition so the user can adjust the position of 
the dispenser. See FIG. 6 for complete details. 
[0035] The lens assembly 3 of optical gauging dispensing 
tip assembly 1 focuses the optical target 4 and has an 
aperture With a circular ?eld of vieW. Using the optical target 
4 With tWo concentric rings, inner ring green and outer ring 
red, the user gets tWo distinct graphical feedbacks. As the 
lens assembly 3 approaches the eye, the green ring becomes 
visible When the eye’s axis is vertical and the lens assembly 
is the optimal distance above the eye to dispense. As the 
optical gauging dispensing tip assembly 1 becomes too 
close, the red ring becomes visible, instructing the patient to 
move the lens assembly further aWay to avoid contact With 
the eye. 

[0036] In FIG. 2, the top vieW of optical target 4 is 
illustrated. In one embodiment of the present invention, 
optical target 4 comprises a circular glossy label approxi 
mately 0.625 inches (15.8 mm) in diameter. In the center of 
the label, is a 0.140-inch (3.6 mm) diameter hole 21 that 
alloWs the label to maintain an axial and concentric rela 
tionship With the noZZle of the tip. The label has an adhesive 
on its back and is mounted directly on to the surface of the 
dispensing tip Where the base of the noZZle protrudes from 
the top surface of the tip’s base. The label has graphic 
markings representing important relationships betWeen the 
distance and location of the dispensing tip and the center of 
the user’s eye. In this embodiment of the present invention 
there are three rings on the label, a White ring 20, a green 
ring 22, and a red ring 23. The diameters and thickness of 
each color ring is calibrated to a range of distances to the 
user’s eye, giving visual feedback to the user that the eye 
drop dispenser is too far, too close, or in an optimal range to 
dispense a drop. The rings may be any combination of 
colors, red and green generally mean stop and go so they 
Were used in this embodiment to provide similar feedback. 
It Will be appreciated that the target can be printed directly 
on to the tip surface With a printing process such as tampo 
printing Which eliminates the label and its placement. 
[0037] In FIG. 3A, the side vieW, and in FIG. 3B, a 
cross-sectional vieW, of dispensing tip 2 is illustrated. A 
majority of eye drop bottles and their corresponding tips are 
molded from plastic resins that are medical grade and 
capable of being steriliZed by e-beam or gamma irradiation, 
usually a doped polyethylene. The dispensing tip 2 needs to 
be molded from identical materials and serve the equivalent 
purpose for all ophthalmic dispensing tips Well knoWn in the 
art that deliver ophthalmic solutions. The dispensing tip 2 
conveys the ophthalmic solution from a reservoir in the form 
of a squeeze bottle through a tube 34 to an ori?ce 32 
designed to dispense a single drop of solution into the eye. 
The conical section 33 formed Within the tube serves tWo 
functions. The ?uid enters from the inlet side of the conic 
section through a small resistive ori?ce and the speed of the 
?uid decreases as the cross section groWs, thereby proving 
a ?uid ?oW regulating mechanism. This deceleration pre 
vents the ?uid from freely streaming out of the ori?ce 32. 
The surface area of the Walls of the conic section, de?nes the 
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drop volume by controlling the surface tension With the 
?uid. Dispensing tips are generally fastened to bottles or 
reservoirs using an annular ring snap ?t, Which provides an 
attachment mechanism for attaching the dispensing tip to the 
reservoir. The annular ring is embedded in the neck of the 
bottle and makes a compression ?t With an annular groove 
31 embedded in the dispensing tip 2. Unfortunately there is 
no standardization among manufacturers of eye drop bottles 
for neck siZe and therefore to make the dispensing tip 2 ?t 
a Wide variety of dispensers on the market, an alternative 
method of attachment includes compression sleeve 37 and 
compression sleeve 36. Compression sleeve 36 and com 
pression sleeve 37 are designed to press ?t over an existing 
tip instead of replacing it. With different size cross sections, 
compression sleeve 36 and compression sleeve 37 press ?t 
on to a majority of tips provided on the market. When larger 
volumes, 1 OZ. (30 cc) or greater, of solutions in bottles are 
inverted to dispense, the solution is held Within the con?nes 
of the dispenser by a vacuum formed Within the bottle. The 
vacuum needs to exert a force equal to the mass of the 
solution to prevent leakage. With larger volumes of solu 
tions, the mass of the solution causes some displacement 
toWards the tip before reaching steady state With the 
vacuum. In dispensers knoWn in the art, the tip does not have 
a sufficient bulfer volume and therefore upon inversion of 
the bottle, the tip Will dispense a drop or tWo of ?uid Without 
activation by squeeZing the bottle. The volume of compres 
sion sleeve 36 and compression sleeve 37 acts as a buffer for 
this displacement and prevents the leakage described. Annu 
lar ring 35 is molded into the tip to hold the lens assembly 
on the standard bottle tip and maintain an axial concentric 
relationship betWeen the lens, target, and tip. 
[0038] In FIG. 4, a lens assembly 3 is illustrated. The lens 
assembly 3 includes a lens 40, Which in this embodiment is 
a biconvex lens. The lens 40 can be spherical or aspherical. 
The back focal length of the lens 40 is designed to maintain 
focus of the calibrated optical target as a vieWer looks 
through the lens 40. The equation 1/f:(n—1)*(1/R1—1/R2), 
Where f:focal length, n:index of refraction, R1:radius of 
curvature for ?rst side of the lens, and R2:radius of curva 
ture for second side of the lens, establishes the relationship 
betWeen the shape of the lens and its focal length. The 
housing Wall 43 establishes the distance betWeen the target 
and lens and seals the target aWay from any ?uid. The 
diameter of the lens and its diopter, de?ne the ?eld of vieW 
as the lens is moved closer or further from the eye. This 
relationship establishes a means to provide distance feed 
back betWeen the eye and dispenser tip. The lens 40 has a 
hole 41 that is concentric With the lens, thereby providing a 
mechanism for centering the lens 40 and the dispensing tip. 
The hole 41 alloWs the tip to pass through the lens 40 and 
makes the path the solution takes from the reservoir to the 
eye isolated from contact With the optical gauging portion of 
the tip assembly. The tip When nested properly protrudes 
through the hole about 0.040 inches (1 mm). The lens 40 
includes an annular ring 42 to make a hermetic seal With the 
tip to keep all ?uids aWay from the target label. The lens 40 
and its housing 43 are made from optical materials, typically 
a plastic resin such as doped acrylic that can be steriliZed 
using methods such as e-beam or gamma irradiation or ETO 
gas. 

[0039] FIG. 5 is a cross-sectional vieW of the assembled 
optical gauging dispensing tip assembly 1. Once assembled, 
inner chamber 50 containing optical target 4 is hermetically 
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sealed With the annular ring seal at the base of the lens and 
the tip press ?t into the hole through the lens. The combi 
nation of the dispensing tip 2 press ?t through the hole 41 
and the annular ring 42 at the base mechanically maintains 
an axial concentric relationship betWeen the lens 40, optical 
target 4, and dispensing tip 2. 
[0040] FIGS. 6A, 6B, 6C, and 6D illustrate the effect on 
image 60 as eye drop dispensing assembly 10 is moved 
along the optical axis of the vieWer as illustrated. The 
resulting image gives the user feedback on Where to hold eye 
drop dispensing assembly 10 to properly dispense a drop 
into the eye. Image 60 is the image the user sees When 
looking into the optical gauging assembly that is integral to 
eye drop dispensing assembly 10. The assembly 10 is held 
in a near vertical orientation above the eye, With the dis 
pensing ori?ce proximal to the eye. The user looks into the 
lens to vieW a target. The vieWing target Within eye drop 
dispensing assembly 10 is the same as illustrated in FIG. 2 
containing three color regions, a White inner circle, folloWed 
by a concentric green ring, With an outer concentric red ring. 
In FIG. 11A there is a range of distances from the vieWer 
Where the optical gauging assembly yields pattern 61 on 
image 60 as illustrated. The pattern 61 of image 60 reveals 
pure White circle 20, Which indicates the eye drop dispensing 
assembly 10 is too far to dispense a drop properly. The 
pattern 61 Would provide feedback to move the eye drop 
dispensing assembly 10 closer to the eye. In FIG. 11B there 
is a range of distances from the vieWer Where the optical 
gauging assembly yields pattern 62 on image 60 as illus 
trated. The pattern 62 of image 60 reveals an outer red ring 
23, central green ring 22, and a White inner region 20, Which 
indicates the eye drop dispensing assembly 10 is too close to 
the user and they are in danger of making contact With their 
eye. The pattern 62 Would provide feedback to move the eye 
drop dispensing assembly 10 aWay from the eye. In FIG. 
11C the eye drop dispensing assembly 10 is not located on 
the optical axis of the vieWer Where the optical gauging 
assembly yields pattern 63 on image 60 as illustrated. The 
pattern 63 of image 60 reveals non-concentric patterns of 
rings, Which indicates the eye drop dispensing assembly 10 
is off of the optical axis of the eye. The pattern 63 Would 
provide feedback to rotate or offset the eye drop dispensing 
assembly 10 back on to the optical axis of the eye. In FIG. 
11D there is a range of distances from the vieWer Where the 
optical gauging assembly yields pattern 64 on image 60 as 
illustrated. The pattern 64 of image 60 reveals an outer green 
ring 22, and a White inner region 20, Which indicates the eye 
drop dispensing assembly 10, is in the perfect relation to the 
eye to dispense a drop. The pattern 64 Would provide 
feedback to dispense a drop. The range of distances dis 
cussed above and the resulting images 60 are repeatable 
independent of vieWer. The distance can be calibrated by 
varying the pattern, lens diameter, or optics and the combi 
nation of these three parameters can be determined empiri 
cally to achieve the feedback desired. Therefore eye drop 
dispensing assembly 10 can be calibrated to have a user 
position it directly along the center of the vieWer’s optical 
axis at a speci?c distance to dispense a drop. 

[0041] In FIGS. 7A and 7B, a typical dispensing bottle for 
ophthalmic solutions is shoWn. Optical gauging dispensing 
tip assembly 1, is inserted into the neck of the dispensing 
bottle Where its annular groove feature 31, illustrated in 
FIGS. 3A and 3B, engage With annular ring features in the 
neck of the dispensing bottle. In a typical automated ?ling 
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line for eye drops, the line is con?gured to feed empty 
bottles doWn a conveyor to a ?ling tube. The tube dispenses 
solution into the bottle, and the ?lled bottle is conveyed to 
a tip insertion station. The tips are boWl fed to an actuator 
that press ?ts the tips into the bottle. The ?lled bottle With 
tips is conveyed to a capping station, Where caps are 
threaded over the tip on to the neck of the bottle. The 
integrated optical gauging dispensing tip assembly 1 in this 
embodiment alloWs ?ling ophthalmic solution bottles on the 
same production equipment in the same three steps. This eye 
drop dispensing assembly 10 is one embodiment for the 
present invention. 
[0042] In FIGS. 8A and 8B, a typical dispensing bottle 
With a typical dispensing tip for ophthalmic solutions is 
shoWn. Optical gauging dispensing tip assembly 1, is 
inserted on to tip 80 of the dispensing bottle Where com 
pression sleeve 36 and compression sleeve 37, illustrated in 
FIG. 3B, engage With a compression ?t around the surface 
of the tip 80. It Will be appreciated that such dispensing tips 
can have different pro?les, cross-sections, can be taller or 
shorter, and generally vary from one supplier to another. The 
soft nature of polyethylene alloWs compression sleeve 36 
and compression sleeve 37 to form and seal around a 
majority of these dispensing tips. 
[0043] In FIG. 9A, the assembly illustrated in FIG. 7B is 
capped to seal off the tip of the dispensing bottle. The cap 90 
provides a closure mechanism that needs to maintain a 
hermetic seal for the tip and in this embodiment of the 
present invention is internally threaded to screW on to the 
threads of the neck of bottle 70. The cap 90 is made from 
materials, typically a plastic resin such as polypropylene that 
can be steriliZed using methods such as e-beam or gamma 
irradiation or ETO gas. 

[0044] In FIG. 9B, the assembly illustrated in FIG. 8B is 
capped to seal off the tip of the dispensing bottle. The cap 91 
provides a closure mechanism that needs to maintain a 
hermetic seal for the tip and in this embodiment of the 
present invention is press ?t on to the lens of optical gauging 
dispensing tip assembly 1. The cap 91 is made from mate 
rials, typically a plastic resin such as polypropylene that can 
be steriliZed using methods such as e-beam or gamma 
irradiation or ETO gas. 

[0045] FIGS. 10A, 10B, 10C, 10D illustrates the various 
patterns that can be printed and used as optical targets for the 
purpose of positioning optical gauging dispensing tip assem 
bly 1 along the center of a vieWers optical axis at a speci?c 
distance. To calibrate a ?xed distance from a vieWer, optical 
target 71 Would specify Which ring of the concentric ring 
pattern to align With the outer diameter of the image ?eld of 
vieW. Optical target 71 further includes a text message, such 
as “Dispense noW” or “Try neW product A”. The text 
message could indicate the dispenser’s use, or could adver 
tise a product or company every time the user dispenses 
drops. To calibrate a ?xed distance from a vieWer, optical 
target 72 Would specify Which vertical and horiZontal hash 
mark to align With the outer diameter of the image ?eld of 
vieW. To calibrate a ?xed distance from a vieWer, optical 
target 73 Will align the ring With the outer diameter of the 
image ?eld of vieW and the arroW Will indicate a preferred 
orientation such as up. To calibrate a ?xed distance from a 
vieWer, optical target 74 Will align the ring With the outer 
diameter of the image ?eld of vieW and the graphic Would 
specify a preferred orientation such as up. It should be 
apparent that the optical target pattern can be graphically 
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calibrated, color calibrated, or use text instructions or adver 
tising printed Within the optical target pattern to accomplish 
the same purpose. 

[0046] In FIG. 11A, a side vieW, and in FIG. 11B, a 
cross-sectional vieW, of optical gauging dispensing tip 
assembly 1 is illustrated. This embodiment of the present 
invention incorporates annular groove 80 and annular 
groove 81. Having progressively larger annular grove diam 
eters alloWs the optical gauging dispensing tip assembly 1 to 
?t into multiple off the shelf dispensing bottles With different 
neck siZes. 
[0047] It Will thus be seen that the objects set forth above, 
and those made apparent from the preceding descriptions, 
are effectively attained and since certain changes may be 
made in the above construction Without departing from the 
spirit and scope of the invention, it is intended that all matter 
contained in the above description or shoWn in the accom 
panying draWings, shall be interpreted as illustrative and not 
in a limiting sense. 

[0048] It is also to be understood that the folloWing claims 
are intended to cover all generic and speci?c features of the 
invention herein described and all statements of scope of the 
invention, Which as a matter of language, might be said to 
fall therebetWeen. 

What is claimed is: 
1. An apparatus for dispensing ophthalmic solutions and 

drugs, the apparatus comprising: 
a passageway through a dispensing tip supplying the 

ophthalmic solutions and drugs to a dispensing ori?ce 
in droplet form; 

an optical gauging device integrated With said dispensing 
tip for creating axial alignment With a user’s eye and 
setting a distance betWeen said optical gauging device 
and the user’s eye to position said dispensing ori?ce for 
delivering ophthalmic solutions and drugs to the user’s 
eye; 

an attachment mechanism to secure said dispensing tip to 
said reservoir of ophthalmic solutions and drugs; and 

a closure mechanism to seal said dispensing ori?ce. 
2. The apparatus according to claim 1, Wherein said 

optical gauging device includes a vieWing target having a 
design marked thereon. 

3. The apparatus according to claim 2, Wherein said 
optical gauging device includes at least one lens disposed at 
a focal distance to clearly vieW said vieWing target. 

4. The apparatus according to claim 3, Wherein said at 
least one lens is a double convex magnifying lens having a 
given diameter, diopter, and ?eld of vieW. 

5. The apparatus according to claim 4, further comprising 
a mechanism for centering said double convex magnifying 
lens, and said vieWing target, to maintain axial and concen 
tric alignment betWeen said double convex magnifying lens 
and said vieWing target. 

6. The apparatus according to claim 1, Wherein said 
passageWay additionally includes a mechanism to regulate 
solution How and dispense a given drop volume. 

7. The apparatus according to claim 2, Wherein said 
vieWing target design includes an inner circle of a ?rst color, 
a central ring of second color, and an outer ring of a third 
color all disposed concentrically With said inner circle. 

8. The apparatus according to claim 5, Wherein the 
diameter of said double convex magnifying lens and said 
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inner circle, and focal length of said double convex magni 
fying lens are selected to provide a given relation to the users 
eye. 

9. The apparatus according to claim 2, Wherein said 
vieWing target design includes at least one circle and textual 
information. 

10. The apparatus according to claim 1, Wherein said 
attachment mechanism includes at least one annular groove 
used to attach said dispensing tip to said reservoir, said 
reservoir including a mating annular ring. 

11. The apparatus according to claim 1, Wherein said 
attachment mechanism includes a recessed sleeve at the inlet 
of said dispensing tip that is used to press ?t said dispensing 
tip axially on to an existing dispensing tip of an ophthalmic 
solution reservoir. 

12. The apparatus according to claim 11, Wherein said 
recessed sleeve has multiple cross-section diameters to press 
?t on to a range of said existing dispensing tip shapes and 
siZes. 

13. The apparatus according to claim 6, Wherein said 
regulating mechanism includes a conical geometry Within 
said passageWay of said dispensing tip With a small inlet 
proximal to said reservoir and large outlet forming said 
dispensing ori?ce. 

14. The apparatus according to claim 1, Wherein said 
dispensing tip, optical gauging device, and closure mecha 
nism are fabricated using plastic resins, paper, and ink 
capable of Withstanding at least one means of microbial 
sterilization. 

15. The apparatus according to claim 5, Wherein said 
dispensing tip protrudes through a concentric hole in said 
double convex magnifying lens With minimal clearance to 
deliver ophthalmic solution Without incidental contact With 
any component of said optical gauging device. 

16. The apparatus according to claim 5, Wherein said 
closure mechanism includes at least one closure comprising 
a plastic cap press ?t on to said double convex magnifying 
lens or a threaded plastic cap that threads on to the neck of 
said reservoir. 

17. A method of dispensing ophthalmic solutions to an 
eye, comprising: 

providing a container having a dispensing tip at one end 
and a passageWay from the container through the tip to 
a dispensing ori?ce, in Which the container is adapted 
for dispensing at least one droplet from the ori?ce of 
the tip; 

attaching an optical gauging dispensing tip assembly 
providing a hermetic seal in axial alignment to the 
dispensing tip of the container to create a contiguous 
passageWay from the container through the dispensing 
tip, and through optical gauging dispensing tip to a 
dispensing ori?ce for dispensing at least one droplet 
from the ori?ce of the dispensing tip; 

aligning the container With the optical gauging dispensing 
tip vertically above the eye, the dispensing ori?ce 
proximal to the eye, and along the optical axis of the 
eye When the user looks into a lens integral With the 
optical gauging dispensing tip and observing a target 
indicator looking for a least one concentric graphical 
image indicating axial alignment betWeen the optical 
gauging dispensing tip and the eye; 

gauging distance from the eye by moving container With 
optical gauging dispensing tip up and doWn along eyes 
optical axis While looking through lens on optical 
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gauging dispensing tip and responding to graphical 
images indicating one of three conditions, too far from 
the eye to dispense a drop e?‘ectively, too close to the 
eyeiavoid contact With the eye to avoid tip contami 
nation, and perfect distance from the eye to deliver a 
drop; 

dispensing the liquid from the container into the eye of the 
user by actuating the container to dispense a drop from 
the ori?ce of the tip While holding container With 
optical gauging dispensing tip along the optical axis of 
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the eye at a distance su?iciently close to effectively 
dispense a drop into the eye Without making contact 
With the eye. 

18. The method according to claim 17, Wherein said 
graphical image includes an inner circle of a ?rst color, and 
a central ring of second color, and an outer ring of a third 
color all disposed concentrically With said inner circle. 


