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(71) We, OPTREX LIMITED, a 
British Company, of Wadsworth Road, 
Perivale, Middlesex, England, do hereby 
declare the invention for which we pray that 

5 a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the 
following statement:— 

The present invention relates to packages 
10 comprising eye baths and eye lotions. 

Hereinafter the term "eye lotion" will be 
used to denote any liquid solution used for 
the treatment of eyes in quantities larger 
than individual drops, and to include for 

15 example eye washes which need have little 
or no therapeutic properties but which may 
be used for washing out dirt and foreign 
bodies and also preparations which may 
have general or specif ic the rapeu t i c 

20 properties e.g. treatments as currently sold 
under the trade mark "OPTREX". Eye 
lotions of various kinds are well known. 
They normally consist of dilute aqueous 
solutions which are rendered isotonic with 

25 lachrymal secretions and are normally 
buffered e.g. by the addition of borate or 
phosphate buffers to a specified range of 
pH, generally from 5 to 8. Sodium chloride 
is most commonly added for isotonicity. 

30 Suitable preparations are listed for example 
in the British and United States Phar-
macopaea. 

Eye lotions are conventionally sold in 
multi-dose bottles and can be applied by 

35 means of eye baths. Although the lotions are 
sterile when prepared and sold, they can 
lose their sterility when the bottles are 
opened and the eye baths themselves 
require careful cleaning and are never 

40 wholly sterile. 
Eye wash preparations have been used in 

single dose sterile flexible containers fitted 
with jet nozzles designed to allow a jet of 
liquid to be squirted into the eye. Although 

45 these are useful for emergency applications 
in cases of accident, where it is necessary to 
wash out foreign bodies or liquids, the 

treatment is unpleasant and generally 
irritant and requires to be performed by a 
skilled second party. Such units are not 50 
normally sold for home use or for self-
treatment. 

According to the invention there is 
provided a packaged assembly comprising 
at least one eye bath, and at least one 55 
discrete aliquot of eye lotion sufficient to fill 
the eye bath to an appropriate level for 
bathing an eye, the interior of the eye bath 
and the eye lotion being sterile and being 
sealed against contamination. An individual 60 
package may contain separately usable eye 
baths and solutions for treating individually 
both eyes or respective eye baths and sterile 
lotions for any number of individual 
treatments. 65 

The package may comprise an eye bath 
together with a separate sachet of ther-
moplastics material or other container 
containing a predetermined amount of eye 
lotion, the sachet and bath being 70 
surrounded by a sealed container such as a 
flexible plastics envelope. 

The preferred form of the invention 
provides for an eye bath filled to a level 
suitable for bathing an eye with an eye 75 
lotion and sealed by a removable cap or 
membrane so that in use the cap or mem-
brane can be removed, the eye treated and 
then the eye bath thrown away or destroyed. 

It can be convenient to mould two eye 80 
baths together bottom-to-bottom as a single 
unit to provide a package for individual 
treatment of two eyes. 

The sealed eye bath unit may be further 
surrounded by a sealed container such as a 85 
plastics envelope. 

Preferably the sealed packages are 
sterilised after their assembly. This can 
conveniently be done by irradiation with 
gamma or beta particles from a radioactive 90 
source. Methods of radioactive sterilisation 
are now becoming increasingly well known 
and are described in the British and United 
States Pharmacopaea. 
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Preferably, the membrane is sealed to the 
eye bath at a position spaced from the rim of 
the eye bath. This avoids any irregularities 
in the rim which might lead to discomfort or 

5 abrasion in use. 
In a preferred embodiment, the eye bath 

has been formed and filled by a blow 
moulding process. This allows a good 
quality sterile product to be produced 

10 economically. 
In another embodiment, a plurality of eye 

baths are arranged so as to nest together 
each being formed by dishing an inverted 
cup shaped structure. This avoids any sharp 

15 edges coming into contact with the skin near 
the eye. 

In yet another embodiment, the eye bath 
is formed at the rim with a flange portion 
which is smoothly bent outwardly and 

20 downwardly, and is sealed by a membrane 
which extends over the flange portion and is 
sealed to it at or adjacent to the edge of the 
flange portion. In this embodiment, the part 
of the eye bath contacting the eye and the 

25 lotion remains sterile until use and no 
further sterile enclosure is needed. 

Embodiments of the invention are herein-
after described with reference to the 
accompanying drawings in which:— 

30 Figure 1 is a perspective view of a 
packaged dual eye bath and eye lotion 
assembly in accordance with the invention, 

Figure 2 is a schematic perspective view 
of a particular form of dual eye bath in 

35 accordance with the invention illustrating its 
method of construction, 

Figure 3 is a perspective view of a single 
packaged eye bath and eye lotion assembly 
of another form, in accordance with the 

40 invention, 
Figure 4 is a perspective view of yet 

another dual eye bath eye lotion assembly, 
Figure 5 is a vertical longitudinal cross-

sectional view of a dual eye bath and eye 
45 lotion assembly manufactured by a blow 

moulding and injection filling process, 
Figure 6 is a section along the line VI—VI 

of Figure 5, 
Figure 7 is a vertical cross-sectional view 

50 of a stack of packaged individual filled eye 
baths, and 

Figure 8 is a vertical section per-
pendicular to the section of Figure 7, of one 
of the eye baths of Figure 7, 

55 Figures 9a and 9b show stages in the 
manufacture of another embodiment, in 
side elevation, 

Figure 10 shows diagrammatically in side 
elevation a modification of the embodiment 

60 of Figures 9a and 96, and 
Figure 11 shows in perspective a detail of 

a further modification. 
The packaged assembly of Figure 1 

comprises an eye bath unit 1 consisting of a 
65 single moulding formed with two baths 2, 2' 

having a common base or bottom 3. Both 
the baths 2 and 2' are filled with eye lotion 
as indicated and sealed by membranes 4 , 4 ' * 
at a level below the rims 5, 5 ' . 

Although the rims 5, 5' are shown of 70 
planar configuration, they may be of a 
concave or boat shaped configuration (i.e. 
dished in one or both dimensions) more 
suitable for application to the skin area 
around the eye. Such a configuration is 75 
shown in Figure 2. 

The membranes 4, 4' are provided below 
or internally of the rims in order that their 
removal will not cause discomfort when the 
bath is applied to the eye. The membranes 80 
may, if desired, be attached at the position 
of the rims 5 , 5 ' . But this is less desirable for 
the reason stated. 

The eye bath unit is preferably moulded 
from a mouldable synthetic plastics material 95 
e. g. PVC, polystyrene, polycarbonate, or 
acrylic resin. The membrane 4 is preferably 
of the same material as the rest of the bath. 
It may be adhered in place with a suitable 
adhesive or line-welded e.g. by a high- 90 
frequency welding process. For this purpose 
the membranes may be formed with flanges 
which abut the interior surfaces of the eye 
baths to which they are welded. The eye 
bath may be filled prior to welding the 95 
membranes in place or afterwards through 
tubes as shown at 9, 9' which are afterwards 
heat sealed. The material used in the eye 
bath should obviously be a material which 
does not shatter e.g. upon removal of the lid 100 
or membrane so as to deposit solid matter 
in the exposed lotion. The material should 
again be compatible with the lotion and non-
toxic. 

The package may be prepared and sold 105 
without any outer envelope, but the rim area 
of the two eye baths will then not remain 
wholly sterile. Therefore the sealed eye 
bath unit is preferably surrounded by a 
sealed envelope 6 so that the whole of the 110 
unit inside remains sterile after terminal 
sterilisation until the envelope 6 is broken. 

The envelope 6 should be impervious to 
microbial infection and may be of flexible 
plastics sheeting e.g. polyethylene. The 115 
envelope is conveniently formed from a 
tube of such sheet sealed along the lines 
indicated at 7, 7 ' . 

The membranes 4 ,4 ' may be formed with 
lines of weakness and with projecting tabs 120 
or rings e.g. as shown at 8, 8' so that they 
can be removed by tearing. 

Figure 2 illustrates the manner in which 
for example a dual eye bath unit may be 
constructed. The unit is formed from four 125 
individual components, a base unit 10, two 
individual cylindrical body units 11, IV and 
two rim units only one, 12 of which is shown. 

The body units 11,11" may be of circular 
or oval cross-section, as indeed may be the 130 
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eye baths of Figure 1. They can con-
veniently be cut from sections of tubing. 
The base unit 10 is a moulding consisting of 
a bottom or base sheet 13 which will be 

5 common to both eye baths and a flange 14, 
14' which projects respectively on both 
sides of the bottom 13. The interior 
dimensions of the flanges 14, 14' are such 
that they are a tight-fit around the body 

10 units 11,11'. The body units may be fitted in 
place against the respective sides of the 
bottom 13 and thereafter the flanges 14, 14' 
welded to the body portions 11, 11' as in-
dicated by the arrows 15, 15'. 

15 The eye piece 12 is a moulding containing 
a membrane 16 providing the cap or seal, 
and a wall 17 which terminates in a dished or 
boat-shaped rim 18, preferably beaded as 
illustrated to form a comfortable seat 

20 against the skin around the eye. The 
dimensions of the wall adjacent the 
membrane 16 are such that the unit can be 
fitted into the end of the body portion 11 
opposite to the base 10. It may then be 

25 welded in place as indicated by the arrow 
19. 

It will be apparent that the eye bath unit 
of Figure 1 may be formed in this way if 
desired. Naturally the membrane 16 may 

30 also be formed with a line of weakness and 
tearing tab if desired. 

The package of Figure 3 comprises a 
single cup-shaped eye bath 20 which may be 
of any desired shape e.g. with a dished and 

35 beaded rim. No cap or sealing membrane is 
provided. Instead the eye lotion is sealed 
within an envelope 21 which is of similar 
shape to the eye bath 20 and fits within it. 
The eye bath and filled envelope 21 are then 

40 surrounded by a sealed envelope 22 which 
may be similar to the envelope 6 described 
in relation to Figure 1. In use the envelope 
22 will be broken and the sachet or envelope 
21 removed pierced and squeezed into the 

45 eye bath 20 for use. 
The package of Figure 4 comprises a dual 

eye bath unit 30 which is illustrated 
diagrammatically and may be of the shape 
shown in Figure 1 or Figure 2 or any other 

50 suitable shape, having an intermediate 
common floor 31. Two individual sealed 
sachets 32, 32' are provided, filled with eye 
lotion, and an exterior flexible envelope 33 
which may consist of a length of flexible 

55 tubing as described in relation to Figure 1, 
surrounds the eye bath unit and both 
sachets and is welded at the ends 34, 34'. 
If desired, as illustrated, the exterior 
envelope 33 may be welded to the material 

. 60 of the sachets 32, 32', so that these can be 
filled and thereafter welded together with 
the envelope 33 to seal both the outer and 
interior envelopes. Alternatively, however, 
the sachets may be individually sealed. 

65 It will be apparent that when the outer 

envelope 33 is broken, the eye bath unit 30 
can be removed and each eye treated in-
dependently with sterile reagent from the 
individual sachets 32, 32'. However, by 
comparison with the embodiment of Figure 70 
1, both eyes should preferably be treated as 
part of the same treatment and the eye bath 
then discarded since the eye bath itself will 
not remain sterile after the outer envelope is 
broken. The liquid in the individual sachets 75 
will of course remain sterile and the eye 
bath could be sterilised so that in this case 
the second sachet could be used for a 
subsequent treatment. 

The eye bath assembly of Figures 5 and 6 80 
generally resembles that of Figure 1 but is 
designed for manufacture by a process of 
blow moulding with injection filling. 
Although a dual bath unit is described, 
naturally the baths can be made separately 85 
and individually. This type of blow moulding 
process is now well known for the 
manufacture of sealed filled bottles, am-
poules and other containers and has the 
particular advantage of allowing such 90 
containers to be formed in a sterile con-
dition and filled with sterile liquid under 
aseptic conditions. It may therefore not be 
necessary to further subject the package 
after filling to a sterilisation procedure such 95 
as radiation although of course this can be 
done if necessary or desired. For details of a 
typical blow moulding and filling process 
attention is directed to British Patents 
1,054,597 and 1,059,454 and the literature 100 
and brochures of Rommelag SA of Swit-
zerland, e.g. brochures for machines sold 
under the trade names TYP 301 and TYP 
302. Reference may also be made to "Blow 
Moulding of Plastics" by E. G. Fisher and E. 105 
D. Clark (Butterworth & Co., London, 
1971), especially pages 136 — 138. 

These publications describe a blow 
moulding machine in which the plastic is 
first extruded into a semi-molten tube which 110 
is fed between the two blow moulds with the 
interposition of a mandrel for moulding the 
interior of the neck and allowing filling. 
After closure of the jaws around the 
mandrel compressed air is injected through 115 
the hollow mandrel or through a separate 
filling mandrel after severing of the tube, 
after which separate mould halves are 
closed to form a knub which seals the top of 
the vessel. 120 

The dual eye bath unit of Figures 5 and 6 
is an integral moulded unit 40 formed with 
two baths 41, 41' having a common bottom 
42. The eye bath 41' is formed identically 
with the bath 41 which is shown in full. 125 
This comprises a beaded rim 43 having 
a boat-shaped configuration as illustrated 
for convenient fitment around the eye 
and is generally oval in plan view with 
straight wall sections 44 and a tapered 130 
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bowl section 45. The bath is sealed with a 
membrane 46 which is connected to the 
interior of the wall 44 at a line of weakness 
47, the membrane 46 being integral with a 

5 longitudinal reinforcing rib 48 which ex-
tends as shown along the centre line of the 
membrane 46 to the longitudinal extremities 
of the membrane 46 and is formed with a 
pair of ring structures 49 which allow 

10 convenient gripping by the thumb and 
forefinger in order to tear off the membrane 
when it is desired to use the bath. 

To produce the embodiment of Figures 5 
and 6 the main moulding jaws of the blow 

15 moulding machine are closed in the 
direction of the arrows in Figure 6, the 
position of the filling mandrel being in-
dicated by the bore 50 at the centre of the 
rib 46, which is formed between the jaws. 

20 The bore 50 is sealed at the top of the knub 
51 by sealing jaws in a later operation. The 
dual eye bath unit may be formed through 
the use of two separate blow heads in op-
position or by using an inversion step after 

25 forming and filling the upright bath. It may 
be convenient or desirable to extend the 
central portion of the mould in the vicinity 
of the bottom wall 42 to provide a narrow 
neck region allowing more convenient 

30 sealing of the unblown tube in this vicinity. 
This may provide a further advantage in that 
the two eye baths may be twisted apart into 
separate units so that one can be thrown 
away after use and the other retained 

35 temporarily. Naturally single eye bath units 
could be so formed instead of dual units, the 
single units having the appearance of the unii 
40. 

The blow moulding and injection process 
40 is suitable for a variety of thermoplastics 

including soft and hard polyethylene, 
polypropylene, polystyrene, polycarbonate, 
polyvinylacetate among others. 

In Figure 7 there is shown a stack of in-
45 dividually injection moulded eye baths 60 

one of which is shown in Figure 8. The eye 
baths are oval in plan view and have a rim 
surface 61 which is arcuate in longitudinal 
section as shown in Figure 8 and horizontal 

50 in the opposite vertical cross-section as 
shown in Figure 7 to allow convenient 
sealing by a separate membrane 62 which 
may be formed with tabs 63 facilitating its 
removal. 

55 Each eye bath is formed with a bath 
portion 64 which extends inwardly and 
downwardly from the rim section 61. The 
exterior of the rim section terminates in a 
vertical surrounding wall section 64' which 

60 is open at the bottom 65. Each unsealed 
bath unit can therefore be formed between 
two closing dies which are brought together 
vertically, forming a flashpoint conveniently 
at the bottom of the wall portion 64'. This 

65 allows a slight chamfer at the exterior edge 

66 of the rim section 61, so that a sharp 
surface is not presented to the skin around 
the eye. 5 

The bottom edge 67 of the wall section 
64 conforms to the shape of the rim section 70 
61 so that the edge 67 of an upper bath ? 
firmly abuts against the membrane 62 of the 
underneath bath. This allows a series of 
sealed and filled baths shown in Figure 7 to 
be packaged firmly in a single package 75 
without fear of rupture of the membrane. If 
desired a separator sheet may be inserted 
between each pair of baths. 

The membrane 62 may comprise a sheet 
of plastics material which is heat scalable to 80 
the rim 61 or, conveniently aluminium foil 
which may be coated with a scalable plastics 
material. This form of sealing is con-
ventional in the packaging of small con-
tainers of cream and other foodstuffs. The 85 
coating is normally softened by heat to allow 
it to be sealed over the rim effectively to 
prevent any leakage inward or outward but 
at the same time allowing the membrane to 
be pealed off when it is desired to expose the 90 
contents. 

The eye baths may be filled in the con-
ventional manner as for foodstuffs and 
subsequently the filled package sterilised 
e.g. by radiation. 95 

If desired the upper and lower rims of 
each unit can be planar. This would allow 
the eye bath to be supported more con-
veniently on a shelf. On the other hand the 
configuration shown is preferred as being 100 
adaptable to the surface of the eye and also 
to discourage the user from re-using the eye 
bath after it has lost its sterility. 

The shape of the eye bath of Figures 7 and 
8 and its method of manufacture are cheap 105 
and convenient. Useful features include the 
formation of the bath section by dishing the 
bottom of an inverted cup-shaped structure, 
which allows a smooth rim to be formed 
without flash regions or sharp edges; the 110 
conformation of the bottom edge to the 
upper rim to allow stacking; the boat-shaped 
rim, preferably with conforming boat-
shaped bottom edge, preferably with 
curvature in one plane and not the other. 115 

The eye baths of Figures 7 and 8 can be 
cheaply manufactured from thin walled 
PVC, polystyrene or other suitable ther-
moplastics material capable of being formed 
by injection moulding or vacuum forming. 120 

Figures 9a and 9b show another em-
bodiment of packaged eye lotion which has 
the advantage of great simplicity and 
maintenance of sterility without the need for 
a surrounding envelope or other sealed 125 -
impervious enclosure. Figure 9b shows a 
single completed eye bath unit which may 
be sold separately or with others, e.g. nested 
together in a column. The bath 70 is shown 
as a single cup-shaped bath with straight 130 
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sides and preferably an oval cross-section 
although other shapes may be used. The rim 
71 is formed as a flange which is smoothly 
bent over and downwardly. A lid or sealing 

5 membrane 73 extends over the flange and is 
sealed thereto at the edge or close to the 
edge. The bath may be opened by cutting 
around the edge of the flange e.g. with 
scissors at the position of the double arrows 

10 to separate the lid. 
If desired, a line of weakness (75 Figure 

11) can be formed immediately inside the 
seal (e.g. as shown by the broken line arrows 
in Figure 9a) to allow the sealed rim of the 

15 flange to be torn off. This may be assisted by 
providing a tab and a radial line of weakness 
76 around one side of the tab between the 
circumferential line of weakness and the 
edge. 

20 The opened eye bath then terminates with 
a smooth rim at the position 72 which in use 
contacts the skin near the eye. This portion 
remains sterile until immediately before use 
and the point of contact of the scissors is at a 

25 position removed from the part of the bath 
touching the eye or the eye lotion. 
Therefore no further sterile enclosure is 
necessary. 

Figure 9a shows how the lid can con-
30 veniently be sealed by high frequency 

welding along a line in a plane as indicated 
by the arrows. The curve of the flange and 
lid can be made in a subsequent forming 
operation. If desired the lid and flange in 

35 Figure 9a can be dished or boat-shaped, 
preferably in a single plane in the lengthwise 
direction as in Figure 5. The sealing and 
forming can be performed immediately 
successively in a single operation. 

40 Figure 10 shows a modification of Figures 
9a and 9b in which the floor 74 of one bath 
A forms the sealing membrane or lid of 
another bath B of an assembly of integrated 
baths, A, B, C. (A and B are shown 

45 separated for clarity). 
The baths can be sealed as already 

described with reference to Figures 9a and 
9 b. 

In Figures 9b and 10 the curved flanges 
50 may be formed before sealing if desired. The 

baths may be injection moulded or 
preferably vacuum formed f rom any 
suitable thermoplastics material such as 
PVC. 

55 The baths can be filled before sealing. 
The filled and sealed baths are sterilised 
after being sealed preferably by a 
radioactive technique as already described. 

It will be apparent that the invention 
60 allows eye baths to be used in a sterile form. 

In general eye baths are more comfortable 
and convenient to use than either drops or 
jets of eye wash and bathing the eye 
provides a more prolonged treatment which 

65 is lacking in other forms of eye treatment 

which are otherwise tending to be preferred 
since they are more readily adaptable to 
modern sterility requirements. 

WHAT WE CLAIM IS:— 
1. A packaged assembly comprising at 70 

least one eye bath, and at least one discrete 
aliquot of eye lotion sufficient to fill the eye 
bath to an appropriate level for bathing an 
eye, the interior of the eye bath and the eye 
lotion being sterile and being sealed against 75 
contamination. 

2. An assembly as claimed in claim 1 
wherein the interior of the eye bath and the 
eye lotion have been subjected to 
sterilisation after being enclosed and sealed. 80 

3. An assembly as claimed in claim 2 
wherein the interior of the eye bath and the 
eye lotion have been subjected to 
radioactive sterilisation. 

4. An assembly as claimed in any 85 
preceding claim wherein the lotion and eye 
bath are enclosed by a common sealed 
envelope. 

5. An assembly as claimed in claim 2 
wherein the eye lotion is sealed within a 90 
sachet of thermoplastics material. 

6. An assembly as claimed in any of claims 
I to 4, comprising at least one eye bath filled 
to a level suitable for bathing an eye with an 
eye lotion and sealed by a removable cap or 95 
membrane. 

7. An assembly as claimed in claim 6 
wherein the sealed eye bath is enclosed by a 
sealed plastics envelope and subsequently 
sterilised. IQQ 

8. An assembly as claimed in claim 7 
wherein the envelope and its contents have 
been subjected to radioactive sterilisation. 

9. An assembly as claimed in any 
preceding claim comprising a single unit of 105 
two eye baths joined bottom to bottom, the 
assembly including aliquots of eye lotion for 
both eye baths. 

10. An assembly as claimed in any of 
claims 6 to 9 wherein the or each eye bath is 110 
sealed by a removable membrane at a 
position spaced from the skin-contacting 
rim portion of the eye bath. 

11. An assembly as claimed in claim 10 
wherein the membrane is provided with a 115 
peripheral line of weakness. 

12. An assembly as claimed in claim 10 or 
II wherein the membrane has attached 
thereto a projecting tab or ring. 

13. An assembly as claimed in any of 120 
claims 6 to 9 including a plurality of nested 
eye baths. 

14. An assembly as claimed in any 
preceding claim wherein each eye bath has a 
dished rim. 125 

15. An assembly as claimed in claim 14 
wherein the rim is dished in the longitudinal 
dimension only. 

16. An assembly as claimed in any of 
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claims 6 to 12 or 15 as dependent on any of 
claims 6 to 12 wherein each eye bath has 
been formed by a blow-moulding process 
and injection filled. 

5 17. An assembly as claimed in claim 16 
wherein the membrane has attached thereto 
a removal tab which is formed as a rib along 
the longitudinal centre line of the mem-
brane, to include the sealed injection-filling 

10 bore. 
18. An assembly according to claim 16 or 

17, wherein the eye bath has been formed in 
a sterile condition and aseptically filled with 
sterile lotion. 

15 19. An assembly according to any of 
claims 6 to 15, wherein the eye bath is 
formed at the rim with a flange portion 
which is smoothly bent outwardly and 
downwardly, and is sealed by a membrane 

20 which extends over the flange portion and is 
sealed to it at or adjacent the edge of the 
flange portion. 

20. An assembly according to claim 19 
(except as dependent upon claim 9 and 
claims dependent thereon) wherein the 25 * 
membrane forms the floor of another eye 
bath of the assembly. 

21. A packaged assembly as claimed in 
claim 1 substantially as described herein 
with reference respectively to Figure 1 or 30 
Figure 2 or Figure 3 or Figure 4 or Figures 5 
and 6 or Figures 7 and 8 or Figures 9a and 9b 
or Figure 10 or Figure 11 of the ac-
companying drawings. 
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