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Carrier for carrying an ophthalmic lens during its treatment in a bath

FIELD OF THE INVENTION

The present invention relates to a carrier for carrying an ophthalmic lens during its
treatment in a bath. The invention, in other aspects, also relates to a carrier array for
forming a plurality of such carriers, to a carrier tray comprising a frame and one or
more carrier arrays attached to the frame, and to a carrier stack system comprising a

plurality of such carrier trays arranged one above the other to form a stack.

BACKGROUND OF THE INVENTION

Mass production of ophthalmic lenses, in particular contact lenses such as soft
contact lenses, generally includes one or more bath treatments in which the lenses
are treated with water or specific treatment liquids in order to modify the properties of
the lenses. For example, in the manufacture of silicone hydrogel soft contact lenses a
lens-forming material is dispensed into a mold for single use or into a reusable mold
and is subsequently cured to form the contact lens. After curing any undesirable
substances, for example solvents, contained in the cured contact lens need to be
extracted before the contact lens can be worn. In addition, it may be necessary or
desirable to apply a coating to the extracted contact lens in order to increase the
contact lens’ hydrophilic properties. Both, the extraction process as well as the
coating process, are typically performed by successively transporting the cured

contact lenses through one or more baths.

In this regard, it is known to transport the contact lenses through the baths in the
interior of contact lens carriers having the shape of a more or less cylindrical tube
having a bottom. The tube and the bottom may comprise openings or slots through
which the treatment liquid may enter and exit the interior of the tube to allow the
contact lens contained in the interior of the tube to be sufficiently exposed to the

treatment liquid. The contact lens is retained in the interior of such tube by means of
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a circular diaphragm having inwardly extending flexible fins, so that once the contact
lens has been inserted into the interior of the tube in the space between the
diaphragm and the bottom of the tube, the lens cannot escape from that space until it
is removed again from this space, for example with the aid of a suitable gripper. A
plurality of such tubes may be arranged side by side and may be transported through
the baths. This is an efficient way of treating the lenses in baths, however, only if the
duration of exposure of the lens to the treatment liquid or liquids is within certain time
limits. In particular, for rather long exposure times as this is the case, for example, in
the extraction of customized silicone hydrogel lenses in aqueous treatment baths, the

efficiency of the treatment process is open to improvement.

Hence, for reasons of efficiency and cost-effectiveness there is a continuing need for
contact lens carriers allowing high numbers of contact lenses to be simultaneously
exposed to the treatment liquid. On the other hand, it is crucial that the contact lenses
are sufficiently exposed to the treatment liquid as the treatment of the contact lenses,
for example the extraction or the coating of the contact lenses, must be as effective
and complete as possible. At the same time, it is necessary to ensure that the contact

lenses cannot escape from their carrier during the bath treatment.

SUMMARY OF THE INVENTION

These and other objects are met by a carrier as it is specified by the features of the
independent claim directed to such carrier. Advantageous embodiments of the carrier

according to the invention are the subject of the dependent claims.

According to one aspect of the invention, a carrier is suggested for carrying an
ophthalmic lens, in particular a contact lens such as a soft contact lens, during its
treatment in a bath. The carrier comprises:

- a basket comprising a basket wall defining a concave cavity for accommodating an
ophthalmic lens, the basket further comprising at least three recesses arranged in the

basket wall at different locations along the circumference of the basket; and
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- a retainer comprising at least three retainer arms arranged in a star-shaped
configuration corresponding to the arrangement of the recesses along the
circumference of the basket.

In an assembled state each retainer arm of the retainer engages with a
corresponding one of the recesses in the basket wall of the basket to retain the

ophthalmic lens in the cavity.

According to one aspect of the carrier according to the invention, the recesses are

continuous recesses extending through the basket wall.

According to a further aspect of the carrier according to the invention, the retainer

arms extend radially outwards through the continuous recesses in the basket wall.

In accordance with still a further aspect of the carrier according to the invention, the

recesses are arranged to extend downwards from an upper rim of the basket wall.

In accordance with yet a further aspect of the carrier according to the invention, the
basket wall comprises at least three circumferentially arranged basket wall segments

defining the concave cavity.

According to a further aspect of the carrier according to the invention, between
adjacently arranged basket wall segments of the at least three circumferentially

arranged basket wall segments one of the said recesses is arranged, respectively.

According to still a further aspect of the carrier according to the invention, each
basket wall segment of the at least three basket wall segments comprises a U-

shaped or C-shaped frame.

In accordance with another aspect of the carrier according to the invention, an open

area percentage of the basket wall is at least 30%.

In accordance with a further aspect of the carrier according to the invention, each of

the retainer arms comprises a fin or a blade or a bar.
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According to another aspect of the carrier according to the invention, the retainer

arms radially merge in a common central hub of the retainer arms.

According to still a further aspect of the carrier according to the invention, the basket
wall and each of the retainer arms comprise a lens-contacting surface. The lens-
contacting surface of the basket wall is larger than the sum of the lens-contacting

surfaces of all retainer arms.

According to yet a further aspect of the carrier according to the invention, the lens-

contacting surface of the respective retainer arm is convex.

Another aspect of the invention relates to a carrier array for forming a plurality of
carriers as described above. The carrier array comprises a plurality of baskets and a
plurality of retainers

- each basket comprising a basket wall defining a concave cavity for accommodating
an ophthalmic lens, the basket further comprising at least three recesses arranged in
the basket wall at different locations along the circumference of the basket; and

- each retainer comprising at least three retainer arms arranged in a star-shaped
configuration corresponding to the arrangement of the recesses along the
circumference of the basket.

A said retainer is integrally formed with each basket and is arranged on a side of the
basket opposite to the basket wall defining the concave cavity, and the baskets and
retainers of the carrier array are arranged in one or more rows or in a matrix

configuration comprising rows and columns.

Still a further aspect of the invention relates to a carrier tray comprising a frame and
one or more carrier arrays as described above, the carrier arrays being attached to

the frame.

Yet a further aspect of the invention relates to a carrier stack system comprising a
plurality of carrier trays as described above which are arranged one above the other
to form a stack. With respect to two carrier trays adjacently arranged in the stack the

retainer arms of the retainer of an upper carrier tray of the two adjacently arranged
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carrier trays engage with the recesses in the basket wall of the basket of the lower

carrier tray of the two adjacently arranged carrier trays.

The carrier according to the present invention - comprising a basket for
accommodating a contact lens and a corresponding retainer for retaining the
ophthalmic lens in the basket - advantageously allows for both, secure and captive
carriage of the lens during its treatment in a bath as well as high exposure of the lens
to the surrounding treatment liquid. In the following, by way of example contact
lenses are further discussed as representing one particular type of ophthalmic
lenses, without the invention being restricted to the treatment of contact lenses. As
used herein the term “basket” denotes any kind of open receptacle having a cavity
formed by a basket wall at least a portion of which is permeable to fluids. That is to
say, the basket comprises a basket wall having one or more passageways or open
areas or perforations such as to allow both, liquid and gaseous substances, to pass
through. As a consequence, treatment liquid may freely flow into and out of the cavity
which advantageously provides for a continuous flow of treatment liquid over the
contact lens accommodated in the cavity formed by the basket wall. In addition, the
permeability of the basket to fluids including gaseous substances ensures that air
bubbles do not adhere to the contact lens but can freely escape from the cavity
during the bath treatment. This also proves advantageous with regard to a high
exposure of the contact lens to the surrounding treatment liquid. The form and size of
a single passageway or open area or perforation is such as to prevent a contact lens

to slip therethrough and thus to escape from the carrier.

In order to allow as much treatment liquid as possible to flow into and out of the
cavity, the open area percentage of the basket wall may be at least 30%, in particular
at least 50%, preferably at least 70%, more preferably at least 80%. In addition, a
high open area percentage advantageously provides significant material and weight
savings. As used herein, the “open area percentage” is defined as the ratio between
the total open area and the total (open and non-open) area of the basket wall that
defines the cavity of the basket. In other words, the open area percentage is a ratio
expressed in percent which reflects how much of the total area of the basket wall is

formed by passageways or open areas or perforations.
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The basket may comprise a plurality of basket segments of a frame-like configuration
to minimize flow restrictions for the treatment liquid. The frame-like basket segments
define the cavity and may support a contact lens accommodated in the basket.
Preferably, the basket may comprise one or more U-shaped or C-shaped frame
elements. A frame-like configuration of the basket segments also proves

advantageous with regard to material and weight savings.

As mentioned already, the basket is an open receptacle and the basket wall defines
an open cavity having a receiving opening defined by an upper rim of the basket wall.
A contact lens to be accommodated in the cavity may be inserted into the cavity via
the receiving opening. The cavity defined by the basket wall is concave and at least a
portion of the cavity, in particular a bottom portion of the cavity, has a radius of
curvature which to some extent corresponds to the radius of curvature of the convex
anterior surface of the contact lens to be accommodated in the cavity. Once the
contact lens has been inserted into the cavity, the retainer is likewise brought into

engagement with the basket via the receiving office.

The retainer comprises at least three retainer arms arranged in a star-shaped
configuration. The star-shaped configuration of the retainer arms corresponds to the
arrangement of the recesses in the basket wall along the circumference of the basket
such that in an assembled state each retainer arm engages with a corresponding one
of the recesses in the basket wall. Both, the star-shaped configuration as well as the
arm-like structure facilitate a continuous flow of treatment liquid over the contact lens

accommodated in the cavity and retained by the retainer.

Preferably, the at least three recesses in the basket wall are equidistantly arranged
along the circumference of the basket. Likewise, the at least three retainer arms of
the retainer are arranged in a corresponding star-shaped configuration so as to be

able to engage with the respective recesses in the basket wall.

The number of at least three retainer arms provides at least a three-point support

which advantageously ensures secure retaining of a contact lens in the cavity formed
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by the basket wall, and in particular it eliminates or at least greatly reduces the risk
for an undesired folding of a contact lens in the basket which may otherwise result in
the folded lens being capable of escaping from the carrier even in the assembled

state.

In one embodiment, the basket wall of the carrier may comprise four recesses and
the retainer may comprise four retainer arms. In this case, the star-shaped
configuration is cross-shaped. Four retainer arms may prove particularly
advantageous in arranging a plurality of such carriers in a matrix configuration in a
carrier tray. The number of recesses in the basket wall is at least equal to the number
of retainer arms of the retainer. However, the basket wall may also have a larger
number of recesses, in particular an integer multiple of the number of retainer arms of
the retainer. This may allow the retainer arms to engage with the recesses in different

assembled states.

The recesses may serve as guiding means for the retainer arms when the retainer is
brought into engagement with the basket. Furthermore, they may provide for a
rotational lock. The recesses may further serve as bearing seat for holding the

retainer in the assembled state in a predetermined position relative to the basket.

Due to the engagement of the retainer arms with the recesses arranged in the basket
wall, in the assembled state of the carrier the cavity is securely closed in the vicinity
of the recesses. When being engaged with the recesses in the basket wall, each of
the retainer arms forms a barrier preventing a contact lens in the cavity from slipping
along the inner surface of the basket wall towards the rim of the basket, thus

preventing a contact lens from escaping from the cavity.

Each of the recesses opens up at least towards the cavity defined by the basket wall
(but may extend through the basket wall to form slots). Thus, the recesses allow each
retainer arm to engage with its corresponding recesses when the retainer is brought
into engagement with the basket via a receiving opening defined by the rim of the

basket wall.
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Engagement of a retainer arm with a recess does not necessarily imply a direct
physical contact between the retainer arms and the basket wall at the recess. Rather,
the retainer and the basket may not be in direct physical contact. Instead, once
engaged there may remain a gap between the retainer arm and the basket wall. This
may facilitate assembly of the retainer and the basket, in particular when a plurality of
retainers of a tray is simultaneously assembled with a plurality of baskets of another

tray.

The recesses (for example slots extending through the basket wall) may be arranged
to extend downwards from an upper rim of the basket wall, for example at different
locations along the rim of the basket wall. In particular, the recesses may extend from
the basket rim into basket wall towards a bottom portion of the basket. The basket
may comprise at least three, for example four, basket segments which are
circumferentially arranged to define the concave cavity, and between each of the
adjacently arranged basket segments a recess (e.g. a slot) is arranged. This is a

simple basket design which is robust and inexpensive to manufacture.

The retainer arms may extend radially outwards through the continuous recesses in
the basket wall so as to provide a barrier at the inner surface of the basket wall which
prevents a contact lens from slipping along the basket wall and escaping from the
cavity. In case the recesses are continuous recesses, the retainer arms may even
extend radially outwards beyond an outer circumference of the basket wall at the

level where the retainer arms engage with the recesses.

The retainer arms may be of any shape and size. For example, each of the retainer
arms may comprise or be embodied as a fin, a blade, bar or a rod. For example, the
retainer may comprise fins or blades which are arranged upright in a star-shaped
configuration. Fin-like or blade-like retainer arms advantageously increase the
stiffness of the retainer and may also prove advantageous for simultaneously
assembling a plurality of retainers arranged in a matrix configuration on a tray (rows
and columns) with a plurality of basket arranged in a corresponding matrix

configuration on another tray.



WO 2018/185630 PCT/1B2018/052209

The retainer arms, for example the afore-mentioned fins or blades, may radially
merge in a common central hub which further increases the stiffness and stability of

the retainer.

In the assembled state, the retainer arms and the basket wall are arranged in a
predetermined predefined fixed position relative to each other to define a space
within the concave cavity defined by the basket wall in which the contact lens is
securely held. The dimensions of that space are such that the contact lens may still
move a little bit within the said space allowing good contact and exposure of the
contact lens to the liquid, however, movement of the contact lens within the said
space is limited only as folding of the contact lens in the said space is to be avoided.
The basket wall may comprise a (concave) lens-contacting surface, and each of the
retainer arms may comprise a (convex, for example chamfered) lens-contacting
surface, and the lens contacting surface of the basket wall is larger than the sum of
the lens-contacting surfaces of the retainer arms, so that upon removing the retainer
from the basket after the lens treatment the contact lens remains in the basket wall
rather than being removed together with the retainer, to allow for an automated

removal of the lens from the basket (for example with the aid of a gripper).

A carrier array according to the invention may comprise a plurality of baskets as
described above and a plurality of retainers as described above, with a said retainer
being integrally formed on a side of the basket opposite to the basket wall defining
the cavity. The baskets and retainers of the array are arranged in one or more rows
or in a matrix configuration comprising rows and columns. For example, the baskets
may be arranged on an upper side of the carrier array while the retainers are
integrally formed with the basket on the lower side of the carrier array. When two
such carrier arrays are assembled one above the other, a plurality of individual
carriers is formed each being capable of carrying a contact lens to be treated. By way
of example, a carrier array may comprise twenty baskets and carriers arranged in a

4x5 matrix configuration.

With regard to efficiently processing a very high number of contact lenses

simultaneously, such carrier arrays can advantageously be used in carrier trays with
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each carrier tray comprising preferably a plurality of carriers arrays attached to a
frame of the carrier tray in the same arrangement. For example, the carrier arrays
can be releasably attached to the frame so that they can be easily mounted or
removed from the frame (for example if they need to be replaced). Upon assembling
two or more such carrier trays one above the other to form a carrier stack system, the
retainer arms of the retainers of the respective carrier arrays of the upper carrier tray
of two adjacently arranged carrier trays engage with the corresponding recesses in
the basket walls of the baskets of the respective carrier arrays of the lower carrier
tray of the two adjacently arranged carrier trays. Again by way of example, one
carrier tray may comprise eight carrier arrays as described above which are attached
to the frame of the carrier tray in a 2x4 matrix configuration. Such carrier stack
system further increases the efficiency since the number of contact lenses that can
be simultaneously treated is further increased which is particularly advantageous in

case the treatment process takes considerable time.

In preparation for a bath treatment, a first carrier tray may be provided and contact
lenses may be inserted into the baskets of the first carrier tray. In a next step, a
second carrier tray may be stacked on top of the first carrier tray such that the
retainers at the lower side of the second carrier tray engage with recesses of the
baskets on the upper side of the first carrier tray. Thus, the all baskets of the first
carrier tray containing the contact lenses are simultaneously assembled with
retainers of the second carrier tray in a single step. At the same time, this step
advantageously provides the next array of baskets (the baskets arranged on the

upper side of the second carrier tray) into which contact lenses can be inserted.

The individual carriers, the carrier array, the carrier tray and carrier stack system nits
are preferably made from a plastic material. In particular, they are injection-molded
as injection-molding allows for a simple, robust and inexpensive manufacture.

[N

As used in the specification including the appended claims, the singular forms “a“,
“an”, and “the” include the plural, unless the context explicitly dictates otherwise.
When using the term “about” with reference to a particular numerical value or a range

of values, this is to be understood in the sense that the particular numerical value
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referred to in connection with the “about’ is included and explicitly disclosed, unless
the context clearly dictates otherwise. For example, if a range of “about” numerical
value a to “about’ numerical value b is disclosed, this is to be understood to include
and explicitly disclose a range of numerical value a to numerical value b. Also,
whenever features are combined with the term “or”, the term “or” is to be understood
to also include “and” unless it is evident from the specification that the term “or” must

be understood as being exclusive.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantageous aspects of the invention become apparent from the following

description of embodiments of the invention with the aid of the drawings, in which:

Fig. 1 shows a perspective view from above of a 4x5 matrix configuration of a

carrier array according to one embodiment of the invention;

Fig. 2 shows a perspective view from below of a detail of two carrier arrays as

shown in Fig. 1 arranged one above the other;

Fig. 3 shows a top view of an embodiment of a carrier tray according to the
invention, comprising eight 4x5 carrier arrays as shown in Fig. 1 which

are attached to a frame of the carrier tray in a 2x4 matrix configuration;
Fig. 4 shows a perspective view of a detail of the carrier tray shown in Fig. 3;
Fig. 5 shows a cross-sectional perspective view of an embodiment of a carrier

stack system according to the invention, comprising three carrier trays

as shown in Fig. 3 which are arranged one above the other to form a

stack: and

Fig. 6 shows a detail of the carrier stack system according to Fig. 5.
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Fig. 1 shows a perspective view of a carrier array 40 comprising plurality of carrier
elements 1 which is shown enlarged in the circle at the lower end of Fig. 1. Each
carrier element 1 forms a part of an individual carrier for carrying a contact lens
during a bath treatment. Accordingly, a single individual carrier comprises on the one
hand a basket 10 the basket wall of which forms a concave cavity for accommodating
a contact lens, and on the other hand a corresponding retainer 20 which is configured
to engage with the basket 10 for retaining the contact lens in the cavity. Accordingly,
in the embodiment shown a single individual carrier for carrying a contact lens is
formed by the basket 10 of a carrier element 1 of a carrier array 40 and a retainer 20
of a further carrier array 40 (not shown in Fig. 1, see further below) arranged above

the carrier array 40 shown in Fig. 1.

Accordingly, in the embodiment shown the carrier element 1 may be considered as a
constructional base unit having a dual function as being involved in the formation of
two adjacent individual carriers. The basket 10 of the carrier element 1 shown in
Fig. 1 serves to accommodate a contact lens (to be retained by a retainer 20 of a
further carrier element 1 arranged above the said basket 10) while the retainer 20 of
the carrier element 1 shown in Fig. 1 serves to retain a contact lens (accommodated
in the basket 10 of a carrier element 1 arranged below the said retainer 20). In other
words, in the embodiment shown an individual carrier comprises the basket 10 a first
carrier element 1 and the retainer 20 of a second carrier element 1 arranged above

the first carrier element 1, as can be seen in Fig. 2.

In the embodiment shown, each the basket wall of each basket 10 comprises four
basket wall segments 11 which are circumferentially arranged to form a concave
cavity. As can be seen from Fig.1, the basket 10 may have a calyx-like configuration
and shape, with each of the four basket wall segments 11 forming a calyx petal.
Alternatively, each basket 10 may be considered to be of a crown-like configuration
and shape. Each basket wall segment 11 comprises a U-shaped frame comprising a
transverse bar 13 and two side bars 14. The side bars 14 of two adjacently arranged
basket wall segments 11 merge in a V-shaped configuration into a common base
element 15 of the two adjacently arranged basket wall segments. The four base

elements 15 of each basket 10 in turn merge radially inwards in a hub arranged at
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the lowest point of the basket 10. Each basket 10 has an upper basket rim defining a
receiving opening for inserting a contact lens into the cavity formed by the basket wall
of basket 10. The transverse bars 13 of the four basket segments 11 are

circumferentially arranged along the basket rim.

Each basket 10 comprises four recesses 12 which are circumferentially arranged
along the basket rim. Each recess 12 extends downwardly from the basket rim and
between two adjacently arranged basket wall segments 11. More precisely, each
recess 12 is arranged between the side bars 14 of two adjacently arranged basket
wall segments 11. Due to the side bars 14 converging in a V-shape, the recesses 12
are V-shaped, too. The recesses 12 are continuous recesses extending through the
basket wall. In addition, each recess 12 is open towards the basket rim. Each basket
10 is rotationally symmetric with regard to a central axis of the basket normal to a
plane defined by the basket rim. In particular, each basket 10 is rotationally
symmetric with regard to a rotation by 90° around this central axis. Accordingly, the
four recesses are evenly distributed or equidistantly arranged along the

circumference of the basket 10.

The frame-like structure of the baskets 10 provides for a plurality of open areas in the
basket wall which allow for a continuous flow of treatment liquid into and out of the
cavity and over the contact lens which is arranged in the said cavity. In addition to the
open V-shaped recesses 12, the basket 10 comprises four open areas of pentagonal
shape which are enclosed by the transverse bar 13 and the two side bars 14 of each
of the basket wall segments 11 as well as by the base elements 15 of the respective
adjacently arranged basket wall segments 11. In the present embodiment, the total
open area of the basket wall is in the range of 70 % to 80% of the total (open and

non-open) area of the basket wall.

On the side opposite to the basket 10, that is adjacent to the hub at the lowest point
of the basket 10 into which the common base elements 15 merge, each carrier
element 1 comprises a retainer 20 for engagement with a basket 10 of another carrier
element that is arranged below the carrier element 1 shown. Each retainer 20

comprises four retainer arms 21 arranged in a star-shaped configuration according to
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the arrangement of the recesses 12 along the basket rim. As illustrated in Fig. 2,
each of the retainer arms 21 engages with a corresponding one of the recesses 12 of
the carrier element 1 arranged below in order to form a carrier. Each retainer arm 21
comprises a fin extending radially outwards through the respective recess 12 and
beyond the outer circumference of the basket wall, at least at the level where the fins
engage with the corresponding recesses 12. The four fins or retainer arms 21 merge
into a common central hub 22. Thus, each retainer arm 21 provides a barrier at the
inner surface of the basket wall to prevent a contact lens from slipping along the
basket wall and escaping out of the cavity. The fin-like shape of the retainer arms 21

is also advantageous with regard to the stiffness and stability of the retainer 20.

As can be seen from Fig.1 and 2, the basket 10 and the retainer 20 of each carrier
element 1 are integrally formed with each other. In particular, each of the four base
elements 15 of the basket 10 merges into or is integrally formed with an upper portion

of the corresponding retainer arm 21 of the retainer 20.

In the assembled state, the retainer arms 21 and the basket 10 are arranged in
predetermined position relative to each other, thereby defining a space within the
cavity in which a contact lens may be securely held. The dimensions of that space
are such that the contact lens may still move a little bit within the said space,
however, as can be seen from Fig. 2, 4 and 6, the contact lens 100 is basically

trapped in that space in the lower portion of the cavity.

With regard to an automated removal of contact lenses from the carrier, it is
advantageous that the contact lenses always remain with the same part of the
carrier, i.e. either only remain in the basket 10 or remain with the retainer 20. In the
embodiment shown, the basket 10 and the retainer 20 are configured such that the
lens-contacting surface of the basket wall is larger than the sum of the convex,
chamfered lens-contacting surfaces 23 of the retainer arms 21 in order to ensure that
the contact lenses always remain in the baskets 10. The convex, chamfered lens-
contacting surfaces 23 of the retainer arms 21 correspond to those portions of their
lower edge which are facing the cavity or the space where the lens is contained in the

assembled state. Likewise, the lens-contacting surface of the basket wall
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corresponds to those portions of the base elements 15 and the side bars 14 which

may come into contact with the contact lens in the assembled state of the carrier.

To allow for simultaneously processing a high number of contact lenses in a
treatment bath, a plurality of carrier arrays 40 each comprising for example twenty
carrier elements 1 in a 4x5 matrix configuration (as shown in Fig. 1) may be mounted
to a frame 31 to form a stackable carrier tray 30. Fig. 3 and Fig. 4 illustrate an
embodiment of such carrier tray 30. In the embodiment shown, the carrier tray 30
comprises eight carrier arrays 40 mounted to the frame 31 in a 2x4 matrix
configuration. As can be seen in Fig. 1 already, adjacent carrier elements 1 within
each carrier array 40 are connected with each other via adjacent retainer arms 21,
i.e. the retainer arms 21 form connection bridges between the carrier elements 1.
Even more, all carrier elements 1 within one carrier array 40 are formed integrally
with each other in a single piece. Each carrier array 40 is made from a plastic
material, and is preferably manufactured through injection molding, so that the carrier
arrays are simple, robust and inexpensive to manufacture. The distance between
adjacent carrier elements 1 within one tray unit 40 is small so as to achieve a high
packing density, while at the same time allowing for a good flow of treatment liquid

through the cavity and over the contact lens.

As mentioned already, the eight carrier arrays 40 are arranged in a 2x4 matrix
configuration to form the carrier tray 30. To achieve this, the carrier tray 30 comprises
a lattice-like frame 31 including a circumferential frame element 34 as well as one
longitudinal frame beam 33 and three transverse frame beams 32. The lattice-like
frame 31 comprises eight compartments arranged in a 2x4 matrix configuration, each
for receiving a said carrier array 40. Each carrier tray 40 comprises two flexible snap-
in hooks 41 arranged along each transverse and along each longitudinal side, and
these snap-in hooks 41 are configured to engage with the longitudinal frame beam 33
and the transverse frame beams 32 of the frame 31 of the carrier tray 30,
respectively, so as to arrange the carrier arrays 40 in the compartments and to
securely (but releasably) attach them to the frame 31. The support frame 31 may also
made from a plastic material, and in particular is also manufacture through injection

molding.
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The frame 31 facilitates the stacking of a plurality of carrier trays 30 to form a carrier
stack system 50. Fig. 5 and Fig. 6 show an embodiment of such carrier stack
system 50 comprising, by way of example, four carrier trays 30 according to Fig. 3
and Fig. 4 which are stacked one above the other. However, any desired number of
carrier trays 30 may be stacked one above the other. Such carrier stack system
further increases the packing density. The distance between two carrier arrays 40 of
two adjacently arranged carrier trays 30 of the stack defines the distance between
the lens-contacting surface of the retainer arms 21 of the upper carrier tray 30 of the
two adjacently arranged carrier trays and the opposing lens-contacting surface of the
basket walls of the baskets 10 of the lower carrier tray 30 of the two adjacently
arranged carrier trays 30. In the embodiment, this distance is essentially given by the
height of the circumferential frame elements 34 which are arranged in direct contact
one above the other. Accordingly, the baskets 10 and the corresponding retainers 20

forming the individual carriers are not in direct physical contact with each other.

In preparation of a bath treatment, a first carrier tray 30 may be loaded with contact
lenses by placing contact lenses in the baskets 10 on the upper side of the first
carrier tray 30. Next, a second carrier tray 30 is arranged on top of the first carrier
tray 30 such that the retainers 20 arranged on the lower side of the second carrier
tray 30 and the baskets 10 arranged on the upper side of the first carrier tray together
form individual carriers securely holding the contact lenses. Thus, all baskets 10 of
the first carrier tray 30 are simultaneously covered with respective retainers 20 in a
single step. At the same time, the next array of baskets 10 to be loaded with contact
lenses 100 is provided, as the second carrier tray 30 on its upper side comprises an

array of baskets 10.

The invention has been described with reference to the embodiments shown in Fig. 1
to Fig. 6. However, for the skilled person it is evident that many changes and
modifications can be made without departing from the general teaching underlying
the invention. Therefore, the scope of protection is not intended to be limited to the

embodiments described but rather is defined by the appended claims.
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Claims

1.

Carrier for carrying an ophthalmic lens, in particular a contact lens such as a
soft contact lens, during its treatment in a bath, the carrier comprising:

a basket (10) comprising a basket wall defining a concave cavity for
accommodating an ophthalmic lens (100), the basket (10) further comprising at
least three recesses (12) arranged in the basket wall at different locations along
the circumference of the basket (10); and

a retainer (20) comprising at least three retainer arms (21) arranged in a
star-shaped configuration corresponding to the arrangement of the recesses
(12) along the circumference of the basket (10),

wherein in an assembled state each retainer arm (21) of the retainer (20)
engages with a corresponding one of the recesses (12) in the basket wall of the

basket (10) to retain the ophthalmic lens (100) in the cavity.

Carrier according to claim 1, wherein the recesses (12) are continuous recesses

extending through the basket wall.

Carrier according to claim 2, wherein the retainer arms (21) extend radially

outwards through the continuous recesses (12) in the basket wall.

Carrier according to anyone of the preceding claims, wherein the recesses (12)

are arranged to extend downwards from an upper rim of the basket wall.

Carrier according to anyone of the preceding claims, wherein the basket wall
comprises at least three circumferentially arranged basket wall segments (11)

defining the concave cavity.

Carrier according to claim 5, wherein between adjacently arranged basket wall
segments (11) of the at least three circumferentially arranged basket wall

segments (11) one of the said recesses (12) is arranged, respectively.



10.

11.

12.

13.
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Carrier according to anyone of claim 5 or 6, wherein each basket wall segment
(11) of the at least three basket wall segments comprises a U-shaped or C-
shaped frame (13, 14).

Carrier according to anyone of the preceding claims, wherein an open area

percentage of the basket wall is at least 30%.

Carrier according to anyone of the preceding claims, wherein each of the

retainer arms (21) comprises a fin or a blade or a bar.

Carrier according to anyone of the preceding claims, wherein the retainer arms

(21) radially merge in a common central hub (22) of the retainer arms.

Carrier according to anyone of the preceding claims, wherein the basket wall
and each of the retainer arms (21) comprise a lens-contacting surface, and
wherein the lens-contacting surface of the basket wall is larger than the sum of

the lens-contacting surfaces of all retainer arms (21).

Carrier according to claim 11, wherein the lens-contacting surface of the

respective retainer arm (21) is convex.

Carrier array (40) for forming a plurality of carriers according to anyone of the
preceding claims, the carrier array (40) comprising a plurality of baskets (10)
and a plurality of retainers (20)

each basket (10) comprising a basket wall defining a concave cavity for
accommodating an ophthalmic lens (100), the basket (10) further comprising at
least three recesses (12) arranged in the basket wall at different locations along
the circumference of the basket (10); and

each retainer (20) comprising at least three retainer arms (21) arranged in a
star-shaped configuration corresponding to the arrangement of the recesses
(12) along the circumference of the basket (10),

wherein a said retainer (20) is integrally formed with each basket (10) and is
arranged on a side of the basket (10) opposite to the basket wall defining the

concave cavity, and



14.

15.
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wherein the baskets (10) and retainers (20) of the carrier array (40) are
arranged in one or more rows or in a matrix configuration comprising rows and

columns.

Carrier tray (30) comprising a frame (31) and one or more carrier arrays (40)

according to claim 13 attached to the frame (31).

Carrier stack system (50) comprising a plurality of carrier trays (30) according to
claim 14 arranged one above the other to form a stack, wherein with respect to
two carrier trays (30) adjacently arranged in the stack the retainer arms (21) of
the retainer (20) of an upper carrier tray of the two adjacently arranged carrier
trays (30) engage with the recesses (12) in the basket wall of the basket (10) of

the lower carrier tray of the two adjacently arranged carrier trays (30).



