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t"'-- (57) Abstract: The invention relates to an apparatus for melting and expressing material from blocked glands in a mammalian 
t"'-- eyelid comprising a massager and a deformable eyelid interface having a heater and arranged so that, in use, a massaging nodule 
~ causes the eyelid interface to massage the eyelid. The apparatus additionally comprises a scrubbing element and further comprises 
\0 a reservoir in fluid connection with the eyelid interface for the storage and subsequent application to the eyelid of fluid and or gel 
Q which may be for lubrication or may contain pharmaceutical ingredients. Also disclosed is a method for unblocking blocked glands. 
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APPARATUS AND METHOD OF MASSAGE 

Field of the Invention 

5 The present invention relates to an apparatus and methods 

10 

for therapeutic or prophylactic massage. Particularly, 

although not exclusively, the present invention relates to a 

device and methods for using such a device for therapeutic 

or prophylactic massage of mammalian eyelids. 

Background 

The tear film consists of 3 main components: Mucin from 

goblet cells, water and an oily compound secreted from 

15 modified sebaceous glands in the eyelid. 

The secretions from the modified sebaceous glands have 

various functions including: 

1) Prevention of tear overflow; 

20 2) Formation of a watertight seal on the closure of 

25 

the eyelids; 

3) Prevention of maceration of the lid-margin skin by 

tears; 

4) 

5) 

Retardation of evaporation of the tear film; 

Prevention of contamination of the tear film by 

the secretions of unmodified skin sebaceous glands; 

6) Lowering the surface tension of tears resulting in 

thickening of the aqueous phase; and 

7) Providing a smooth surface for the refraction of 

30 light. 
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-There are two distinct conditions involving inflammation of 

the eyelids that may occur concurrently. There is the 

inflammation of the base of the eyelashes (anterior 

blepharitis) and there is the inflammation of the modified 

5 sebaceous glands of the eyelids (posterior blepharitis). 

With inflammation of the base of the eyelashes a bacterial 

infection usually results in the release of toxins that can 

cause a characteristic row of punctuate epithelial erosions 

10 along the lower half of the cornea. As the body fights the 

bacteria, proteins are released. This results in antigen­

antibody complexes. These can deposit onto the cornea and 

are called marginal infiltrates. A hypersensitivity 

reaction may develop called Phlyctenular Keratitis and is 

15 characterised with limbal nodules. Inflammation of the base 

of the lashes may also lead to the formation of a corneal 

ulcer. In people who wear contact lenses the inflammation 

of the base of the lashes can result in deposits on the 

contact lens resulting ultimately in contact lens 

20 intolerance and cessation of contact lens wear. 

Inflammation of the base of the lashes also leads to the 

permanent loss of lashes or abnormal positioning of the 

lashes. 

25 Known methods for scrubbing the lashes are either the use of 

cotton wool or a woven cloth like material. Patients are 

often asked to make their own concentrate mixture of an un­

medicated soap solution. 

30 Inflammation of the modified sebaceous glands results from a 

change in their lipid content or hyperkeratinisation of the 

gland's central duct. Both of these underlying pathologies 
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result in the obstruction of the outflow from the duct. If 

the gland is blocked it may swell up and cause a painless 

lump on the eyelid, or this swollen gland may become 

infected resulting in a painful red pustular mass in the 

5 eyelid. Eventually the gland becomes fibrosed and is 

permanently destroyed. Fibrosed glands often result in a 

loss of the normal anatomy of the eyelids resulting in 

increased tear film instability and eyelashes may become 

misdirected resulting in them growing towards the cornea 

10 causing a great deal of irritation to the patient. Loss of 

function and eventual loss in the number of glands results 

in a reduction in the oil component of the tear film. This 

is a leading cause of dry eye syndrome. 

15 Known methods for treating the inflammation of the modified 

sebaceous glands include the application of hot compresses 

and subsequent manipulation of the eyelid. The hot compress 

"melts" or substantially decreases the viscosity of the 

modified sebum build up within the gland and subsequent 

20 massage may be effective in expressing the less viscous 

modified sebum from the gland. There are obvious drawbacks 

associated with this method, such as: 

a) contamination by unsterilised items touching the 

eye and potentially worsening any infection already present, 

25 b) potentially overheating the eye causing damage and 

discomfort, 

c) not applying sufficient heat to treat the disease 

resulting in high recurrence and poor compliance, and 

d) not massaging the lids for a sufficient amount of 

30 time or using an ineffective massage action. 
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Prior art devices designed for use on the eyelids include 

devices that either apply heat or massaging or a combination 

of heat and massaging to the lids. These limited steps 

effectively only deal with one element of Blepharitis. 

5 Additional treatment is required to clean the lashes and the 

patient also needs to remember to take any other medication 

used to manage this disease. This complex regime often 

results in poor patient compliance. 

10 By only treating one element of the disease there is a much 

higher recurrence rate and therefore greater potential for 

the long-term loss of the limited number of glands in the 

eye. The currently known and used method of cleaning the 

eyelids requires a complex mixing of cleaning agents and a 

15 level of dexterity. 

Manually instilling topical pharmacological treatment to the 

eyes is generally considered difficult by patients and is 

associated with poor compliance and contamination of the 

20 containers housing the pharmacological agents. This again 

increases the drop out rate of treatment and increases the 

risk of spreading any infection and corneal ulceration. 

Many patients do not persist with the treatment as it is too 

25 complicated to remember to perform all of the required 

functions. It takes time and is relatively technically 

difficult to perform each function correctly. Treatment 

also involves the use of a number of different instruments 

and mixing of cleaning agents or pharmacological agents. 

30 Topical pharmacological agents need to kept clean and often 

become contaminated leading in the best scenario to wastage, 

and in the worst, to further medical complications. 
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Inflammation of the base of the eyelashes (anterior 

blepharitis) and inflammation of the modified sebaceous 

glands of the eyelids (posterior blepharitis) are generally 

5 treated as separate conditions. However, the inventors have 

surprisingly found that treating anterior blepharitis at the 

same time as posterior blepharitis leads to a reduction in 

the return of the posterior blepharitis symptoms. 

10 It would be useful if there were a device available to 

carefully control heat applied to the eyelid and 

additionally reduce the likelihood of contamination of the 

eye by foreign bacteria. Indeed it would be useful if a 

device were available that could address some of the 

15 shortcomings of the art known treatment methods. 

It is an object of the present invention to provide a device 

for heating and massaging the eyelid with concomitant 

scrubbing of the lash bases or to at least provide the 

20 public or medical community with a useful alternative to 

prior art devices. 

It would be useful if there was a device that could be used 

in the comfort of a patients own home and especially if this 

25 were a hand held device that the person could operate with 

the minimum of effort. 

Statement of Invention 

30 In a first aspect, the present invention provides an 

apparatus for melting and expressing material from blocked 

glands in a mammalian eyelid having: a massager and a 
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deformable eyelid interface having a heater and arranged so 

that, in use, the massager causes the eyelid interface to 

massage the eyelid wherein the apparatus additionally 

comprises a scrubbing element and further comprising a 

5 reservoir in fluid connection with the eyelid interface for 

the storage and subsequent application to the eyelid of 

fluid and or gel. 

The massager may preferably be powered by any motor that 

10 converts an electrical current into mechanical energy such 

as a DC motor or AC motor or any other motor known in the 

art. A vibrational massaging mechanism carries the risk of 

transferring excessive amounts of energy to the eye. This 

may potentially damage the corneal epithelium or the 

15 connective tissue of the eyelid. 

In preferred embodiments, the electric motor is a standard 

DC motor. 

20 The massager may be any device adapted to convert electrical 

energy into mechanical energy. In preferred embodiments the 

massager may comprise one or more massaging nodules which 

may be any protuberance which, in use, is able to push 

through the deformable eyelid interface and exert a force on 

25 that portion of the eyelid that the massaging nodule is 

passing over. 

In preferred embodiments, the massaging nodule(s) comprises 

an approximately hemispherical protuberance protruding from 

30 a substantially circular disc. In other embodiments the 

massaging nodules may form a series of differing sizes 

and/or shapes. 
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In one particularly preferred embodiment the massager 

comprises a substantially circular disc mounted to the axle 

of an electric motor. In use the one or more massaging 

5 nodules describe a circular path by being positioned in a 

manner offset with respect to the axis of rotation of the 

electric motor. 

Preferably, the substantially circular disc may be 

10 substantially semi spherical and concave so that the radius 

of the semi sphere corresponds to that of the subject 

eyeball. In one preferred embodiment the circular disc is 

substantially flat and a plurality of nodules are present, 

sized such that those nearer the periphery of the disc are 

15 larger than those nearer the centre such that the shape of 

the deformation of the eyelid interface in contact with the 

nodules approximates the curvature of the subject eyeball. 

In use, the disc is able to rotate in one direction or to 

20 rotate in the opposite direction or is able also to 

alternate between rotating in both directions during a 

single treatment. In one preferred embodiment the apparatus 

may perform all of these motions and the setting is 

adjustable via a switch or other means built into the case 

25 of the device. 

Where there are more than one massage nodules, they are 

preferably arranged in a curved relation to the radius of 

the disc so that when the disc turns in use, those massaging 

30 nodules closer to the periphery of the disc reach a point on 

the eyelid at the lash line prior to those nearer the centre 

of the disc. In a particularly preferred embodiment a 
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single nodule is present which is curved in relation to the 

radius of the disc such that, in use, points on the nodule 

closer to the periphery of the disc reach a point on the 

eyelid at the lash line prior to those nearer the centre of 

the disc. 

In one particularly preferred embodiment the substantially 

circular disc is semi spherical with a radius greater than 

that of the radius of the subject eyeball and the one or 

10 more massaging nodule(s) extends from the surface of the 

semi sphere a distance around the difference between the 

radius of the semi sphere and the radius of the subject 

eyeball. In such an arrangement nodules closer to the 

centre of the disc are relatively smaller than those at the 

15 periphery. 

The offset with respect to the axis of rotation of the 

electric motor is preferably from about 5 to about 20mm, 

corresponding roughly to the radius of the eyeball or 

20 orbital foramen. Where there is more than one nodule or 

where there is a single curved nodule, the maximum height of 

the nodule(s) occurs preferably between about 5 to about 

20mm from the axis of rotation of the disc. 

25 In preferred embodiments, the offset is from about 10 to 

about 12.5mm. 

The deformable eyelid interface may be made of any material 

that is deformable enough to allow a force to be applied by 

30 the massager in use. The eyelid interface may be made from 

rubber, synthetic rubber, silicone rubber and like 

materials. 
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In preferred embodiments, the eyelid interface is of 

silicone rubber. 

5 In preferred embodiments the deformable eyelid interface is 

made from a heat absorbent material. More preferably, the 

heat absorbent material is thermally conductive rubber or a 

closed container made from such a material and containing a 

liquid or gel. 

10 

In preferred embodiments the deformable eyelid interface has 

protrusions extending from the side distal to the eye in use 

(the inside), which engage the nodule(s) of the disc and are 

positioned relative to the scrubbing elements on the side 

15 proximal to the eye in use (the outside) such that they 

enhance the scrubbing action of the scrubbing elements. In 

particularly preferred embodiments the protrusions are sized 

and positioned beneath the scrubbing elements so that as the 

nodule(s) pass(es) beneath them the scrubbing elements move 

20 further in an angular fashion from their rest position than 

they would if the protrusions were not present. 

The heater may be any device capable of applying heat to the 

deformable eyelid interface such as an electric resistive 

25 element or any similar device. 

In preferred embodiments, the heater is an electric 

resistive heater. 

30 In particularly preferred embodiments, the heater is an 

electric resistive heater with a positive temperature 

coefficient. This gives the additional advantage that a 
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thermostat is not required, thus reducing the cost of the 

apparatus. It may also be set at a predetermined temperature 

and is therefore much safer, preventing accidental over 

heating of the device and therefore the eye. It may be 

5 conceived that during the use of the device the settings can 

be altered. However, the above heating mechanism negates 

the requirements for elaborate adjustments and complicated 

control systems. This means that there is no need for a 

third party such as an ophthalmic professional to be present 

10 during the treatment. 

In preferred embodiments the device also includes a power 

supply, which may supply alternating current (AC) or direct 

current (DC). The device apparatus according to the present 

15 invention may be powered by a rechargeable battery or may 

indeed be mains powered. Where the power supply is a 

battery, it may be disposable or rechargeable. 

In yet another preferred embodiment, the device includes a 

20 time-dependent switch configured to switch off the power 

supply after a set period. In particularly preferred 

embodiments this set period is from 2 to 5 minutes, most 

preferably about 3 minutes. 

25 The scrubbing element may be separate or integral with the 

eyelid interface and is positioned so as to displace debris 

from the base of the eyelashes in use. The scrubbing action 

may be provided by user movement, or by mechanical means, 

either in conjunction with the massager or by a separate 

30 mechanism. 
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The scrubbing element generally has a number of fingers or 

bristles that engage with the eyelashes in use to dislodge 

detritus clinging thereto. 

5 In one particularly preferred embodiment the scrubbing 

element is integral with the eyelid interface and is in the 

form of a number of deformable 'fingers' extending from the 

eyelid interface. These 'fingers' are preferably sized so 

as to be long enough to engage the base of the eyelashes in 

10 use but not so long as to penetrate the eyelids potentially 

causing damage to the cornea. In use, in the preferred 

embodiment, the massaging nodule(s) move underneath the 

eyelid interface and thereby manipulate the 'fingers' to 

give the desired scrubbing action. As mentioned above, this 

15 action is preferably enhanced by positioning one or more 

protrusions on the opposite side of the eyelid interface 

from the 'fingers'. 

In some preferred embodiments the fingers may be angled with 

20 respect to the plane of the disc so that, in use, sets of 

opposing fingers scrub in opposite directions against the 

eyelash base enhancing the scrubbing action. 

In preferred embodiments, the eyelid interface and/or the 

25 scrubbing attachment may be disposable. This allows the 

device of the invention to be used repeatedly without the 

need for harsh sterilising chemicals or procedures. This 

disposability also allows the device to be used by multiple 

users without the danger of cross infection. 

30 

The apparatus according to the invention may preferably 

comprise a reservoir in fluid connection with the eyelid 
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interface for the storage and subsequent application to the 

eyelid of a fluid, liquid or lotion. These fluids may be 

lubricants or pharmacological preparations such as, for 

example, those containing anti-inflammatories, analgesics, 

5 anti-infectives and any other pharmaceutically active 

compounds which, when applied to the eyelid, may assist in 

the reduction of symptoms. 

In one preferred embodiment the reservoir may be positioned 

10 at the edge of the eyelid interface, integral with same, and 

the disc may be adapted so that one or more lobes on the 

periphery thereof engage with the eyelid interface so as to 

express the contents of the reservoir onto the eyelid 

interface. 

15 

In a further embodiment the eyelid interface may comprise a 

plurality of microreservoirs to facilitate the application 

of lotion. These microreservoirs may take the form of very 

small indentations in the surface of the deformable eyelid 

20 interface which engages the eyelid in use. 

The liquid or lotion in the reservoir of the apparatus 

according to the invention may be unmedicated and present 

simply to provide lubrication and/or hydration during use. 

25 If heating of the eyelid is being carefully monitored, any 

fluctuation due to frictional heating of the skin surface 

should be kept to a minimum. Preferably the device 

according to the invention is adapted so that the reservoir 

for the liquid contains 1 or more times the volume required 

30 to limit frictional heating of the eyelid in use. 
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In preferred embodiments, the lotion for application to the 

eyelid may contain one or more ingredients selected from 

topical anti-inflammatories, for example, sulfacetamide, 

topical steroids, antibiotics, surfactants, antihistamines, 

5 lipase inhibitors, antioxidants such as flavanoids and other 

plant derived antioxidants, and any other pharmaceutically 

active ingredients or any excipients. Surfactants for use 

in the reservoir liquid may be of a type similar to baby 

shampoo, that is, a surfactant which causes little or no 

10 irritation to the eye. Ideally, all of the ingredients for 

use in the reservoir liquid will have little or no 

irritation to the eye. The incorporation of ingredients 

giving mild irritation when applied to the eye may be co­

applied with agents to mitigate such irritation. 

15 

In particularly preferred embodiments the lotion for 

application to the eyelid may contain derivatized celluloses 

such as hydroxypropylmethylcellulose (hypermellose) or other 

thickeners known in the art. The lotion may also contain 

20 preservatives and osmolytes. In preferred embodiments, the 

lotion contains sufficient osmolyte so that the lotion is 

substantially isotonic with the tear film or other bodily 

fluids. 

25 In a second aspect, the present invention also provides a 

method for treating inflammation of eyelid glands in a 

patient and need thereof comprising using the apparatus 

according to the present invention. 

30 In preferred embodiments, the method of the invention is 

carried out by treatment of the eyelid twice per day for two 
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weeks then to use a daily maintenance treatment on a 

permanent basis. 

In preferred embodiments, the method of the invention is 

5 carried out from about 1 to about 5 minutes per eye per day. 

More preferably the method of the invention is carried out 

around 3 minutes a day. 

Preferably the method is carried out using one or more of 

10 the preferred lotions or liquids which applied to the eyelid 

prior to, or during, treatment using the apparatus of the 

invention. 

15 

Brief description of the drawings 

The invention is now described by way 9f example with 

respect to the accompanying drawings in which: 

Figure 1 shows an exploded view of the device according 

20 to a preferred aspect of the invention; 

Figure 2 shows an oblique view of a preferred apparatus 

according to the invention; 

Figure 3 shows another oblique view of the device 

according to the invention; 

25 Figure 4 shows a cross section through the device 

according to a preferred aspect of the present invention; 

Figure 5 shows a cross section through the device 

according to a preferred aspect of the present invention 

similar to that of figure 4 wherein the section passes 

30 through a massaging nodule; 
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Figure 6 shows a cross section through the device 

according to a preferred aspect of the present invention 

showing a preferred arrangement of the heater; 

Figure 7 shows a cross section through the deformable 

5 eyelid interface of the device according to the invention; 

Figure 8 also shows a cross section through the 

deformable eyelid interface of the device according to the 

invention; 

Figure 9 shows a close up of a partial cross section 

10 through the deformable eyelid interface of the device 

according to the invention; 

Figure 10 shows a cross section through the circular 

disc of the device according to the invention showing a 

preferred massaging nodule profile; 

15 Figure 11 shows a 'patient's eye view' elevation of the 

20 

deformable eyelid interface of a device according to the 

invention; and 

Figure 12 shows a cross section through part of the 

device according to the invention. 

The present invention will now be described with respect to 

preferred embodiments depicted in the drawings. The 

description is by way of exemplification only and is not 

intended to limit the scope of the invention as claimed in 

2 5 the appended claims. 

Description 

Figure 1 shows an apparatus according to a preferred aspect 

30 of the present invention. The apparatus comprises a handle 

having a two part casing (1) with a grip portion, a panel 

for indicator lights (2) and having a switch incorporated 
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into the handle for turning the device on and/or off (3). 

The handle portion encloses a battery (4) which is connected 

to an electric motor (5) in the form of a direct current 

(DC) motor. The motor has an axle (6) representing the axis 

5 of rotation about which the massaging nodule (7) rotates in 

use. The massaging nodule is connected to the motor via a 

circular disc (8) which, in use, provides support to the 

portion of the deformable eyelid interface (9). The heater 

(not shown) resides within the eyelid interface and is 

10 comprised of a positive temperature coefficient resistive 

heater. The optional disposable eyelid interface cover (10) 

may be removed for sterilisation or replacement. 

In some embodiments (not shown) the switch may automatically 

15 turn off after a predetermined time, for example 3 or 5 

minutes. In some embodiments there may be other indicator 

instruments, for example to indicate remaining battery 

charge. The apparatus may also comprise an integral 

electronic controller unit if there are other electronic 

20 functions or indicators, for example if there was to be a 

set time delay between the start of the heating and the 

massaging action. 

Figure 2 shows a view of the back of th~ apparatus according 

25 to a preferred aspect of the present invention having an 

access hole (11) adapted to receive a reservoir (12) 

containing a liquid preparation in the form of a lotion for 

application to the eyelid during use. The liquid 

preparation may be simply present as a lubricant or may be 

30 medicated. The medicated liquid may be in single use 

portions or the reservoir may contain enough of the 

preparation for many days or weeks of use. 
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Figure 3 shows a device according to a preferred aspect of 

the present invention mounted upon a base (13) which is, in 

turn, connected to mains electricity supply via a cable 

5 (14). In this embodiment the device according to the 

invention comprises a rechargeable battery and connections 

in the base portion allowing said battery to be recharged 

from the mains. A light (15) shows when recharging is 

completed. 

10 

Figure 4 shows an apparatus according to a particularly 

preferred embodiment of the invention having an integral 

scrubber (16) attached thereto. The scrubber comprises a 

number of deformable fingers (17) which, in use, touch the 

15 base of the eyelash and dislodge any detritus allowing for 

subsequent removal. 

Figure 5 shows the apparatus according to a preferred 

embodiment similar to that shown in figure 4 except that the 

20 massaging nodule (7) is now in the plane of the sectional 

view shown. The massaging nodule presses upon the inside 

edge of the of the eyelid interface causing the deformable 

fingers (17) to move both radially (in the plane of the 

section) and perpendicular to the section shown in figure 5 

25 so that they move against the base of the eyelash in use and 

dislodge any built up debris which has accumulated. 

This embodiment is particularly advantageous as treatment 

involving scrubbing the lashes before, during or after 

30 heating the eyelid and massaging will prevent the symptoms 

associated with inflammation of the eye lash bases. As lash 

base inflammation and the modified sebaceous gland 
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inflammation often appear concurrently it is advantageous to 

treat both during the same treatment session. As already 

mentioned in this discussion, this results in a much lower 

chance of repeat infection of the modified seburn ducts. 

The scrubbing component comes into contact with the base of 

the lashes of both the upper and lower eyelids. It may 

treat first the upper and lower lids independently or may 

treat both the upper and the lower lids at the same time. 

10 The part of the scrubbing component corning into contact with 

the lashes may be pre-treated with a pharmacologically 

active compound, preferably the compound in the lotion 

reservoir of the preferred apparatus. 

15 The new arrangement shown in Figure 6, a thermal insulator 

(23) in the form of a plastic socket is positioned along the 

axle protruding from the electric motor. The heating 

element (20) in the form of a torus positioned about the 

shaft extending from the electric motor to the massaging 

20 nodule support with wires (24) extending therefrom toward 

the power source. An optionally thermally conductive metal 

insert (21) is positioned between the positive temperature 

coefficient heating element and the base of the massaging 

nodule disc to effect heat transfer from the element to the 

25 massaging nodule, and thereafter through the eyelid 

interface and onto the patients eyelid in use. In the 

particular embodiment shown in Figure 6, the casing (1) 

surrounding the internal components of the device according 

to the invention has two protrusions (22) in the form of 

30 lobes opposed diametrically so that a disposable eyelid 

interface, having holes or indentations therein positioned 
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so as to index with the protrusions (22) to aid in fitting 

and replacing the eyelid interface. 

The thermal insulator prevents heat generated by the heating 

5 element from having an effect on the components on the 

distal side of said thermal insulator from the massaging 

head of the device according to the invention. This 

arrangement leads to longer battery and motor life as well 

as lessening thermal degradation of the casing (1). 

10 

15 

The method of the invention involves using the apparatus 

according to the present invention. The apparatus can be 

used regularly, for example every day, or relatively 

irregularly, for example when symptoms begin to develop. 

In one particularly preferred method of the invention the 

apparatus of the invention is used twice daily for two weeks 

after the initial symptoms develop and then once daily, each 

treatment episode lasting for a period of around 3 minutes 

20 per eye. 

Daily treatment will ensure that the glands remain unblocked 

and will prevent the premature onset of damage by 

hyperkeratosis caused by aging and will prevent or at least 

25 delay the onset of dry eyes in a subject. 

The treatment method takes into consideration that the 

therapeutic approach comprises 2 phases: an acute phase 

lasting 2 to 8 weeks, and a maintenance phase lasting 

30 indefinitely. During the acute phase, warm compress and 

expression of the glands needs to be performed twice a day. 
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Lid scrubbing can be performed numerous times during the 

day. 

The preferred method of treating a subject involves using 

5 the preferred apparatus of the invention having a scrubber 

and an antiseptic liquid preparation in the reservoir. This 

method results in the treatment of both forms of the eyelid 

inflammation. It will also offer the least likelihood of 

recurrence of symptoms. Where this method is used and 

10 symptoms do recur, there is a narrower spectrum of symptoms 

and they tend to recur significantly later than they do with 

treatment using the apparatus without the scrubber. This 

combined treatment regimen also prevents the development of 

complications including Keratitis. 

15 

Treating posterior blepharitis without addressing the, 

perhaps undiagnosed, build-up of detritus at the base of the 

lashes often leads to recurrent posterior blepharitis but 

scrubbing of the eyelash bases alone does not treat 

20 posterior blepharitis. However, the device according to 

preferred embodiments of the invention outlined herein 

25 

treats the two conditions in a synergistic way which results 

in significantly lower rates of relapse and/or longer 

blepharitis-free periods between relapses. 

As seen in Figure 7, in one preferred embodiment the 

deformable eyelid interface (9) has protrusions (25) 

extending from the side distal to the eye in use (the inside 

of the device and the bottom as shown in the Figure), which 

30 when the interface is attached to the device of the 

invention (not shown) engage the nodule(s) of the disc 

beneath and are positioned relative to the scrubbing 
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elements (17) on the side proximal to the eye in use (the 

outside or the top as shown in the Figure) such that they 

enhance the scrubbing action of the scrubbing elements. 

5 As shown, the protrusions are positioned directly beneath 

the scrubbing elements so that as the nodule(s) pass(es) 

beneath them the scrubbing elements move further in an 

angular fashion from their rest position than they would if 

the protrusions were not present. This allows the 'fingers' 

10 to cover more of an arc and to therefore do more 'work' when 

the device is used to dislodge any detritus from the base of 

the lashes. In the embodiment shown in Figure 7 the 

protrusions are in the form of ribs extending into the plane 

of the page whereas the scrubbing elements are in the form 

15 of small 'fingers' the fingers are positioned in rows 

corresponding to the ribs on the other side of the 

interface. 

As shown in a number of the figures the scrubbing elements 

20 are preferably in the form of 'fingers' and are generally 

sized so as to be long enough to engage the base of the 

eyelashes in use but not so long as to penetrate the eyelids 

potentially causing damage to the cornea. As shown the size 

is in the order of a few millimetres, preferably around 2-

25 4mm long and around lmm-1.5mm in diameter where the fingers 

have a circular cross section. Of course, other 

arrangements regarding size and shape of the fingers are 

possible to achieve the advantages of the invention and such 

arrangements are intended to be included within the scope of 

30 the invention. 
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Figure 8 shows a particular arrangement of scrubbing 

elements in the form of fingers (17) on an interface for use 

with the device according to the invention. In the 

embodiment shown the fingers (17) are angled with respect to 

5 the plane of the disc (not shown) and with respect to each 

other and to the general plane of the interface so that, in 

use, sets of opposing fingers scrub in opposite directions 

against the eyelash base enhancing the scrubbing action. 

Such an arrangement of angled sets of fingers may also be 

10 used in accordance with a set of protrusions similar to 

those shown in Figure 7. 

Figure 9 shows a magnified view of the eyelid interface (9) 

having a plurality of microreservoirs (26) to facilitate the 

15 application of lotion. These microreservoirs are shown in 

the form of very small pockets in the surface of the 

deformable eyelid interface which engages the eyelid in use. 

Where these microreservoirs are present all over the outer 

(eyelid engaging surface) of the interface, medicated or 

20 simply lubricating lotions can be applied to any part of the 

interface and the action of the nodule(s) passing beneath in 

use express the lotion out allowing it to flow across the 

face of the interface entirely covering the surface and 

ensuring complete coverage of the eyelid. This maximises 

25 the benefit of both therapeutic lotions and the lubricating 

effect of a lotion. 

Figure 10 shows a plan view and a cross section of the disc 

of a device according to the invention. There is a single 

30 nodule (7) that extends from one point on the circumference 

of the disc (8) to the other side. The nodule has 

rotational symmetry and has a curved shape such that points 
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on the nodule closer to the periphery of the disc reach a 

point on the eyelid at the lash line prior to those nearer 

the centre of the disc. In the figure shown this would be 

achieved by rotating the disc shown in plan in a clockwise 

5 direction. 

10 

The edges of the nodule (27) closer to the periphery of the 

disc (28) are raised and the shape in cross section 

approximates that required to cup the eyeball. 

As shown in Figure 11, the scrubbing members in the form of 

fingers (17) are positioned on the interface (9) at a 

position approximately one third of the way up from what 

would be the lower edge of the eyelid interface in use. 

15 This is a desired arrangement as it gives a greater 

engagement with the eyelashes leading to greater action of 

the 'fingers' (17) to remove detritus from the base of the 

lashes. 

20 Figure 12 shows a particularly preferred device of the 

invention having reservoirs (29) formed within side walls of 

the deformable eyelid interface. Each reservoir has a pore 

(30) to allow fluid within the reservoir to be exuded out 

onto the surface of the eyelid interface. This is 

25 facilitated in the example shown by a lobe (31) attached to 

the axle (6) holding the disc which, in use, moves against 

the inside of the eyelid interface to express fluid from the 

reservoir. The exact arrangement of this system can be 

altered but will still give the advantage that the user can 

30 avoid having separate containers for medicated lotions. It 

is envisaged that the patient would purchase sealed sterile 

caps which would have the lotion already in the reservoirs, 
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fit them to the device of the invention, and then discard 

them after use. This avoids cross contamination between 

eyes and between patients. 

5 The preferred embodiments of the apparatus and method of the 

invention may demonstrate a number of advantages over known 

devices and methods, such as: 

• More rapid reduction of symptoms; 

• The ability to treat two inflammatory conditions in one 

10 sitting leading to higher patient compliance due to 

ease of use; 

• More effective cleaning of eyelid and lash bases; 

• Less likelihood of over heating the eyelid; 

• Less likelihood of mechanical damage to the eyelid and 

15 eye by applying the correct method of massaging to 

express the contents of the glands; 

• Ensuring that the heat and the massaging are applied to 

the correct tissue preventing unnecessary heating of 

the skin of the face around. the eyes; 

20 • Simplifying the design and reducing the cost and 

complexity of the device leading to greater lifetime 

and easier repair should it be required. 

Although the present invention has been described with 

25 respect to certain preferred embodiments this is intended in 

no way to limit the scope of the accompanying claims. 

The device described herein is a single unit that 

simultaneously correctly and safely performs all 4 of the 

30 required functions, that is a) heating, b) massaging, c) 

scrubbing the lashes and d) applying lotion, to completely 
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manage this condition. There are no devices that combine 

the ability to carry out all 4 of these steps in a single 

unit to manage the whole disease in just one sitting. 

5 Combining the 4 elements the device described herein has 

reduced the complexity and eliminates the risk that patients 

may forget a step. Reducing the time required for treatment 

improves the compliance. This will improve the survival and 

function of the bodies natural glands, and reduce the need 

10 for long-term use of eye drops to moisten the eye. 

Effective treatment in one sitting also reduces the relapse 

rate and protects the eye from the long-term complications 

of the disease. 

15 Eliminating the need to mix cleaning agents reduces the risk 

of accidental chemical injury to the eye. Simultaneously 

adding in the pharmacological agent does not require a great 

deal of patient dexterity. The disposable cap eliminates 

the risk of contamination and the design of the scrubbing 

20 fingers to exactly meet the base of the eyelashes and not to 

damage the cornea. 
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Claims 

1. An apparatus for melting and expressing material from 

blocked glands in a mammalian eyelid comprising a massager 

5 and a deformable eyelid interface having a heater and 

arranged so that, in use, a massaging nodule causes the 

eyelid interface to massage the eyelid wherein the apparatus 

additionally comprises a scrubbing element and further 

comprising a reservoir in fluid connection with the eyelid 

10 interface for the storage and subsequent application to the 

eyelid of fluid and or gel. 

2. The apparatus according to claim 1 wherein the massager 

comprises one or more massaging nodules adapted so as to 

15 push through the deformable eyelid interface and exert a 

force on that portion of the eyelid that the massaging 

nodule is passing over. 

3. The apparatus according to claim 1 or claim 2 wherein 

20 the massager comprises a substantially circular disc mounted 

to the axle of an electric motor. 

4. The apparatus according to claim 3 wherein in use the 

one or more massaging,nodules describe a circular path by 

25 being positioned in a manner offset with respect to the axis 

of rotation of the electric motor. 

5. The apparatus of.any preceding claim wherein the 

deformable eyelid interface is made from rubber, synthetic 

30 rubber, or silicone rubber. 
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6. The apparatus of claim 5, wherein the deformable eyelid 

interface is made of silicone rubber. 

7. The apparatus of any preceding claim wherein the 

5 deformable eyelid interface is made from a heat absorbent 

material. 

8. The apparatus of any preceding claim wherein the heater 

is an electric resistive element having a positive 

10 temperature coefficient. 

15 

9. The apparatus of any preceding claim, wherein the 

eyelid interface and/or the scrubbing element are detachable 

and disposable. 

10. The apparatus of any preceding claim wherein the fluid 

or gel comprises one or more of, anti-inflammatories, 

analgesics, anti-infectives, anti-oxidants, natural plant 

extracts and any other pharmaceutically active compounds 

20 which when applied to the eyelid may assist in the reduction 

of symptoms. 

11. The apparatus of any preceding claim, wherein the 

eyelid interface comprises one or more reservoirs and 

25 wherein the massaging nodule, in use, acts to express 

contents of the reservoir onto the eyelid interface. 

30 

12. The apparatus of any preceding claim, wherein the 

eyelid interface comprises a plurality of microreservoirs. 

13. The apparatus of any preceding claim, wherein the 

scrubbing element is in the form of a plurality of fingers. 
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14. The apparatus of claim 13, wherein the eyelid interface 

comprises one or more protrusions extending from a side 

distal to the eye in use which engage the massaging nodule. 

15. A method for treating inflammation of eyelid in a 

patient in need thereof comprising using the apparatus of 

any preceding claim. 

10 16. The method of claim 15, wherein the apparatus is used 

twice a day for the first two weeks followed by a once daily 

treatment 

17. The method of claim 15 or claim 16, wherein the 

15 inflammation is due to posterior and anterior blepharitis. 

18. An eyelid interface for use with the apparatus of any 

one of claims 1 to 14. 
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