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METHOD AND SYSTEM FOR TRANSPORTING A PACKAGING SHELL OF AN OPHTHALMIC LENS PACKAGE 

FIELD OF THE INVENTION 

The invention relates to a method and to a system for transporting a packaging shell 

of an ophthalmic lens package. 

BACKGROUND OF THE INVENTION 

It is well-established to manufacture ophthalmic lenses, and in particular contact 

lenses such as soft contact lenses, in a fully automated manufacturing process. In 

this process, the contact lenses are typically molded by polymerizing and/or cross- 

linking a starting material so as to form the contact lens. Depending on the starting 

material used, it may be required or desired to place the lens in one or more 

treatment liquids, such as extraction liquids, rinsing liquids and/or coating liquids. 

Thereafter, 	the contact lenses are inspected and 	in case the contact lenses 

successfully pass the inspection, the lenses are further processed in a packaging 

unit. In the packaging unit, the contact lenses that have successfully passed the 

inspection are transferred into packaging shells which, by way of example, may 	be 

made of a thermoplastic material, 	for example polypropylene, through injection 

molding and which comprise a depression configured to contain a storage solution 

and a said inspected contact lens. 

During packaging, a packaging shell is transferred from a station where packaging 

shells are provided towards a package holder. Once being placed in the package 

holder, a contact lens that has successfully passed the inspection step is placed into 

the depression of the packaging sheet and a storage solution is introduced into the 

depression, 	too, 	so that the contact lens is immersed in the storage solution. 

Thereafter, 	a cover film is placed onto the packaging shell containing the contact 

lens immersed in the storage solution, and the cover film is then thermally sealed to 

the 	packaging 	shell, 	thereby 	forming 	sealed 	blister 	packages. 	After 	printing 

information on the cover foil and after a number of possible additional steps, the 

sealed blister packages are then autoclaved before the autoclaved final blister 
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package is ready for distribution. In the production of large numbers of contact lenses 

as is the case with disposable contact lenses, it is necessary to be able to manipulate 

the packaging shells as well as the sealed blister packages safely, quickly and 

efficiently. 

Grippers known in the art for this purpose include a gripper head having vacuum 

orifices arranged in the gripper head. The gripper head is moved into the depression 

of the packaging shell, and vacuum is then applied through the vacuum orifices in the 

gripper head. Once vacuum is applied the wall of the depression adheres to the 

gripper head, and the packaging shell adhered to the gripper head is transported to 

and placed on a package holder for supporting the packaging shell during the 

packaging 	process. 	During 	transportation, 	packaging 	shells 	may slightly 	move 

relative to the gripper head, or they may not adhere to the gripper head properly 

centered, so that upon placing the packaging shell on the package holder (support) 

breakage of the packaging shell may occur. A broken packaging shell on the 

package holder (support) cannot be tolerated and must be removed from the 

package holder and replaced by an undamaged packaging shell, thus reducing the 

efficiency of the automated process. 

Therefore, during gripping and transportation of the packaging shell and during 

placement of the packaging shell on the package holder, care must be taken to 

ensure that the packaging shells are correctly positioned and centered. 

SUMMARY OF THE INVENTION 

These and other objects are met by a method and a system for transporting the 

packaging shell of an ophthalmic lens package as they are specified in the respective 

independent claim. Advantageous embodiments of the methods and of the gripper 

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

Accordingly, one aspect of the invention is related to a method for transporting a 

packaging shell of an ophthalmic lens package, such as a contact lens package, in 

particular a soft contact lens package, from a start location to a destination location, 

the method comprising the steps of 
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- 	at a start location providing a packaging shell comprising a depression for 

accommodating an ophthalmic lens and a storage solution, the packaging shell 

further comprising a flange completely surrounding the depression, 

- 	providing a suction cup having an opening at a distal end of the suction cup, the 

opening of the suction cup being completely surrounded by a rim having a size 

and shape adapted to engage the flange of the packaging shell 	in an 

engagement area completely enclosing the depression of the packaging shell, 

- 	positioning the suction cup and the packaging shell relative to one another such 

that the rim of the suction cup and the engagement area of the flange of the 

packaging shell are arranged facing each other, 

- 	moving the suction cup and the packaging shell towards each other, 

- 	applying suction through the opening of the suction cup to make the flange of 

the packaging shell adhere to the rim of the suction cup in the engagement area 

such that the engagement area completely encloses the depression of the 

packaging shell, 

- 	moving the suction cup with the packaging shell adhered to the suction cup to 

the destination location, 

- 	at the destination location releasing the suction applied through the opening of 

the suction cup so as to release the packaging shell from the suction cup, 

wherein the step of providing the suction cup includes arranging a flexible sealing 

gasket at the rim of the suction cup, the flexible sealing gasket being adapted to 

sealingly engage the flange of the packaging shell in the engagement area. 

According to another aspect of the method according to the invention, the suction is 

applied through the opening of the suction cup already during movement of the 

packaging shell and the suction cup towards each other. 

According to a further aspect of the method according to the invention, the step of at 

the destination location releasing the suction applied through the opening of the 

suction cup includes applying overpressure through the opening of the suction cup. 

According to still a further aspect of the method according to the invention, the shape 

of the flange at a boundary of the depression and the shape of the rim of the suction 

- 3 - 



WO 2017/103704 PCT/IB2016/056722 

cup correspond to one another, with the size of the rim of the suction cup being 

larger than the size of the flange at the boundary of the depression while being 

smaller than an outer boundary of the flange of the packaging shell. 

According to yet a further aspect of the method according to the invention, the 

flexible sealing gasket is an 0-ring. 

Still in accordance with a further aspect of the method according to the invention, the 

rim of the suction cup comprises a groove, and wherein an upper portion of the 

flexible sealing gasket is mounted in the groove, while a lower portion of the flexible 

sealing gasket axially protrudes from the rim of the suction cup. 

In accordance with another aspect of the method according to the invention, the 

suction cup has a vacuum inlet for applying the suction to the opening of the suction 

cup. 

In a particular aspect of the invention, the suction (underpressure) is in the range of 

200 hPa to 900 hPa (corresponding to 200 millibars to 900 millibars, or 0.2 bar to 0.9 

bar). 

In another particular aspect of the invention, the flexible sealing gasket is made of an 

elastomer, particularly silicone rubber. 

According to another aspect of the method according to the invention, the packaging 

shell to be transported comprises a cover film bonded to the packaging shell. 

As regards the system for transporting a packaging shell of an ophthalmic lens 

package, such as a contact lens package, in particular a soft contact lens package, 

from a start location to a destination location, the system comprises: 

- 	a packaging shell comprising a depression for accommodating an ophthalmic 

lens and a storage solution, the packaging shell further comprising a flange 

completely surrounding the depression, 
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- 	a suction cup having an opening at a distal end of the suction cup and a rim 

completely surrounding the opening, the rim having a size and shape for 

engaging the flange of the packaging shell in an engagement area completely 

enclosing the depression, the suction cup further comprising a vacuum inlet, 

- 	an actuator for moving the suction cup 

- 	a vacuum line connected to the a vacuum inlet of the suction cup, 

- 	a flexible sealing gasket fixedly arranged at the rim of the suction cup in a 

manner so as to axially protrude from the rim. 

According to one aspect of the system according to the invention, the rim of the 

suction cup comprises a groove, and the flexible sealing gasket is formed by an 0- 

ring comprising an upper portion and a lower portion, the upper portion being 

mounted in the groove and the lower portion axially protruding from the rim of the 

suction cup for sealing 	by engaging the flange of the packaging shell 	in the 

engagement area completely enclosing the depression of the packaging shell. 

According to a further aspect of the system according to the invention, the flexible 

sealing gasket corresponds in shape to the flange at a boundary of the depression. 

The method according to the invention using a flexible sealing gasket allows for very 

gently gripping the sensitive packaging shell in order to avoid damage. Additionally, 

the use of the suction cup with the flexible sealing gasket according to the invention 

even allows for transportation of a packaging shell already containing a storage 

solution, for example a saline solution, for immersing a contact lens or even a 

packaging shell containing both the storage solution and the immersed contact lens. 

Furthermore, the method according to the invention results in the packaging shell 

being safely gripped and safely adhered to the suction cup 	despite the high-speed 

operation of a robot arm to which the suction cup may be attached, and despite 

vibrations that may result at the end of the robot arm. The packaging shell is stably 

held in position in order to maintain the position and orientation of the packaging shell 

from the moment the packaging shell is gripped at the start location until the time it is 

released (placed on the packaging holder) at the destination location. 
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While moving the suction cup and the packaging shell towards one another, their 

relative positioning is such that the rim of the suction cup and the engagement area 

of the flange of the packaging shell are arranged facing each other. In this relative 

position, the rim of the suction cup and the engagement area of the flange may be 

centered for accurate engagement (centered position). Alternatively, the relative 

position of the rim of the suction cup and the engagement area of the flange may 

deviate from the centered position, for example in case the engagement area of the 

flange is not axially aligned with the rim of the suction cup or in case the packaging 

shell is tilted from its regular gripping position (plane of the rim of the suction cup is 

parallel to the plane of the engagement area of the flange of the packaging shell), so 

that the plane of the rim and the plane of the engagement area of the packaging shell 

may not be exactly parallel 	at the time the suction cup approaches the packaging 

shell. Generally, the shape of the rim does not have to correspond to the shape of 

the flange surrounding the depression as long as the rim completely encloses the 

depression when engaging the flange of the packaging shell in the engagement area 

of the flange. 

In the context of the application, the term "flexible sealing gasket" generally means 

that the gasket is made of a material which is more flexible (compressible) than the 

material the packaging shell is made of. 

Suction may be applied through the opening of the suction cup either after the flexible 

sealing gasket has already engaged the flange of the packaging shell in the 

engagement area, or simultaneously at the time of engaging the flange, or may be 

applied before engaging the flange, for example during movement of the packaging 

shell and the suction cup towards each other. Particularly, applying suction before 

engaging the flange has the advantage that no accurate centering of the suction cup 

with respect to the packaging shell is needed. Rather, the suction forces lead to an 

aspiration of the packaging shell towards the rim of the suction cup such that the 

packaging shell is automatically centered when adhering to the suction cup, even 

when the plane formed by the engagement area of the flange of the packaging shell 

and the plane formed by the rim of the suction cup (in which the flexible sealing 

gasket is arranged) are not arranged parallel to one another when they are arranged 
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in close proximity, i.e. when the packaging shell and the rim of the suction cup are 

slightly 	"tilted" 	relative 	to 	one 	another. 	This 	allows 	for 	a 	self-centering 	of the 

packaging shell with respect to the suction cup and enables a fast, efficient and 

reliable gripping and transportation of the packaging shell even without the need of 

an accurate centering of the suction cup with respect to the packaging shell prior to 

engaging the flange of the packaging shell. 

Releasing the suction applied through the opening of the suction cup at the 

destination location is generally possible by simply releasing the vacuum applied, 

however, advantageously a slight overpressure is applied through the opening of the 

suction cup, thus resulting in rapid and reliable release of the packaging shell from 

the suction cup. For example, the applied overpressure may be in the range of up to 

6 bars, in particular in the range of 100 hPa to 3000 hPa (100 millibars to 3000 

millibars, or 0.1 bar to 3 bars). 

While the flexible sealing gasket may be of any size and shape adapted to engage 

the flange of the packaging shell in the engagement area completely enclosing the 

depression of the packaging shell, the shape of the flange at a boundary of the 

depression and the shape of the rim of the suction cup advantageously correspond to 

one another. This aspect allows for an excellent gripping of the packaging shell. 

The flexible sealing gasket may have any shape allowing to reliably engage the 

flange of the packaging shell. The use of an 0-ring, however, allows for an easy and 

safe mounting of the flexible sealing gasket in a groove of the suction cup. For 

example, the upper portion of the 0-ring may be mounted in a groove arranged in the 

rim of the suction cup, while a lower portion of the 0-ring axially protrudes from the 

rim of the suction cup. In the context of the present application, "axially protruding" 

means protruding in the direction perpendicular to the plane formed by the rim of the 

suction cup. 

Applying suction from a certain range of underpressure allows for a gentle, yet safe 

and reliable gripping of a packaging shell, typically not containing but optionally also 

containing a storage solution and/or an ophthalmic lens such as a contact lens. Also, 
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it allows for the reliable gripping and transport of packaging shells containing the 

storage solution and the contact lens and in addition comprising a cover film bonded 

(e.g. sealed) to the packaging shells. 

The advantages of the system according to the invention and of the various 

embodiments thereof correspond to those already discussed above in connection 

with the method according to the invention and the various embodiments. Therefore, 

they are not reiterated here. 

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 cross-sectional side view of a suction cup according to one 

embodiment of the method and system according to the invention; 

Fig. 2 	shows a cross-sectional side view of the suction cup of Fig. 1 without the 

flexible sealing gasket; 

Fig. 3 	shows a cross-sectional side view of the suction cup of Fig. 1 with a 

packaging shell adhering to the rim of the suction cup by suction; 

Fig. 4 	shows a cross-sectional perspective view of the suction cup of Fig. 1 with 

a packaging shell adhering thereto (similar to Fig. 3); 

Fig. 5 	shows a cross-sectional 	perspective view of a suction cup with an 

adhering packaging shell comprising a cover film bonded to the packaging 

shell; 

Fig. 6 	shows a perspective view from below of the suction cup of Fig. 1; 
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Fig. 7 	shows a perspective view from below of the suction cup of Fig. 6 with a 

packaging shell adhering to the rim of the suction cup by suction; and 

Fig. 8 	shows a cross-sectional side view of a suction cup according to a further 

embodiment of the method and system according to the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

The following description of exemplary embodiments of the invention is for illustrative 

purposes only and is not intended to limit of the scope of the invention to the 

particular embodiments described. 

Fig. 1 and Fig. 2 show cross-sectional side views of the suction cup 2 (with and 

without sealing gasket) according to one embodiment of the method and system 

according to the invention, while Fig. 6 shows a perspective view of the inventive 

suction cup 2 from below. The suction cup 2 may be mounted to an arm of a robot 

(not shown). The suction cup 2 comprises a hollow body with a threaded opening 23 

arranged at the top of the suction cup 2 to form a vacuum inlet to which a vacuum 

supply line (not shown) can be connected. 

The suction cup 2 further has an opening 21 arranged at its distal end opposite to the 

opening 23 forming the vacuum inlet. The opening 21 at the distal end of the suction 

cup 2 is completely surrounded by a rim 22 corresponding to the shape of the flange 

11 of a packaging shell 1 (see Fig. 3, Fig. 7) to be transported from a start location to 

a 	destination 	location. 	The 	packaging 	shell 	1 	comprises 	a depression 	10 for 

accommodating an ophthalmic lens and a storage solution 12, as well as a flange 11 

completely surrounding the depression 10. A flexible sealing gasket formed by an 0- 

ring 3 having an upper portion and a lower portion. The upper portion of the 0-ring 3 

is mounted in a groove 24 in the rim 22 of the suction cup 2 while the lower portion of 

the 0-ring 3 axially protrudes from the rim 22 of the suction cup 2 (downwardly). The 

rim 22 has a size and shape adapted to engage the flange 11 of the packaging shell 

1 in an engagement area completely enclosing the depression 10 of the packaging 

shell 1. In the embodiment shown, the shape of the 0-ring 3 corresponds to the 
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shape of the flange 11 at the boundary 13 of the depression 10. The size of the rim 

22 of the suction cup to is larger than the size of the flange 11 at the boundary 13 of 

the depression 10 while being smaller than the outer boundary 14 of the flange 11 of 

the packaging shell 1, so that the rim 22 of the suction cup 2 does not project 

outwardly beyond the flange 14 of the packaging shell 1, as can be seen best in 

Fig. 3 and Fig. 4. 

In operation (see Fig. 3 and Fig. 4), in order to grip a packaging shell 1 (in the 

embodiment shown an empty packaging shell 1) at a start location, the suction cup 2 

is brought into proximity of the packaging shell 1. The opening 21 at the distal end of 

the suction cup 2 is positioned in the vicinity of the packaging shell 1 such that the 

rim 22 of the suction cup 2 and the engagement area of the flange 11 of the 

packaging shell 1 are arranged facing each other in a manner such that the contour 

of the engagement area of the flange 11 surrounding the depression 10 and the 

contour of the rim 22 of the suction cup 2 correspond to each other as regards their 

orientation. Although suction 20 may be applied only at the time the suction cup 2 

actually engages the flange 11 of the packaging shell 1 or even thereafter, suction 20 

advantageously is applied already while moving the suction cup 2 towards the 

packaging shell 1. The suction (underpressure) may be in the range of 200 hPa to 

900 hPa (corresponding to 200 millibars to 900 millibars, or 0.2 bar to 0.9 bar). 

Applying the suction 20 already during the movement of the packaging shell 1 and 

the suction cup 2 towards each other allows for a self-centering of the packaging 

shell 1 relative to the rim 22 of the suction cup 2 as the packaging shell 1 is sucked 

towards the rim 22 of the suction cup 2. 

At the time suction 20 is applied through the vacuum supply line through the opening 

23 forming the vacuum inlet and through the interior of the suction cup 2 to the 

opening 21 at the distal end of the suction cup 2, the packaging shell 1 is aspirated to 

adhere to the suction cup 2 with the 0-ring 3 arranged in the groove 24 of the rim 22 

being in sealing contact with the engagement area of the flange 11 of the packaging 

shell 1. The packaging shell 1 is then very stably held in position adhered to the 

suction cup 2 from the moment the packaging shell 1 is gripped at the start location 

during transportation to the destination location until the time it is released again from 
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the suction cup 2 at a destination location, so that in case the destination location is a 

package holder (support) the packaging shell 1 can be reliably transported to and 

placed on the package holder without getting broken. 

At the destination location, the packaging shell 1 is released by releasing the suction 

20 applied through the opening 23 forming the vacuum inlet and by supplying a slight 

overpressure instead, which, by way of example, maybe in the range of 100 hPa to 

3000 hPa (100 millibars to 3000 millibars, or 0.2 bar to 3 bars), but generally may be 

in the range of up to 6 bars. Thus, the packaging shell 1 can be released quickly and 

reliably. Although the 0-ring 3 may remain in mechanical contact with the packaging 

shell 	1 	before removing the suction cup 2 from the packaging shell 	1 	at the 

destination location, the 0-ring 3 does no longer adhere to the packaging shell 1 (or 

vice versa). Once the packaging shell 1 is released, the suction cup 2 is removed 

from the packaging shell 1 at the destination location and is moved back to the start 

location for gripping another packaging shell 1 to be transported to the destination 

location. 

In Fig. 3, Fig. 4, and Fig. 7 the state is shown in which the packaging shell 1 adheres 

to the suction cup 2 while vacuum 20 is applied through the opening 23 forming the 

vacuum inlet. The flexible 0-ring 3 provides for a gentle gripping action on one hand 

which does not damage the packaging shell 1, while still enabling a sufficiently strong 

gripping action to allow for a reliable transportation of the packaging shell 1 	in a 

stable 	position 	relative to the suction 	cup 2. 	The gripping 	action 	provides for 

maximum gripping stability and prevents the grip from being released even during the 

quick movement and vibrations of the robot as it moves the suction cup 2 with the 

packaging shell 	1 	adhered thereto from the starting location to the destination 

location. 

As is evident, the method also allows for the transportation of packaging shells 1 

already containing a storage solution 12 such as a saline solution or the like for the 

immersion of a contact lens and is even suitable for the gripping and transportation of 

a packaging shell 1 containing a contact lens immersed in the storage solution 12. 

Also, as is evident from Fig. 5, the method according to the invention allows for the 
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transportation of packaging shells 1 which are already sealed by a cover film 4 and 

which in the depression 10 contain a contact lens immersed in a storage solution 12 

such as a saline solution. 

In Fig. 8 another embodiment of the suction cup 2 of the method and system 

according to the invention is shown. In essence, this embodiment of the suction cup 2 

is different from the afore-described embodiment in that the flexible sealing ring 30 

covers the entire rim 22 of the suction cup 2 facing the flange 11 of the packaging 

shell 1. 

In both embodiments, the suction cup 2 may be made of a solid, noncorrosive 

material like stainless steel or an adequate synthetic material. The 0-ring 3 or the 

flexible sealing ring 3, respectively, may be made of an elastomer such as silicone 

rubber. 

The invention has been described with reference to the embodiments shown in Fig. 1 

to Fig. 8. 	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. 

- 12 - 



Claims 

1. Method for transporting a packaging shell (1) of an 
ophthalmic lens package from a start location to a destina-
tion location, the method comprising the steps of 

at a start location providing a packaging shell comprising 
a depression for acconunodating an ophthalmic lens 
and a storage solution, the packaging shell further 
comprising 	a 	flange 	completely 	surrounding 	the 
depression. 

providing a suction cup having an opening at a distal end 
of the suction cup the opening of the suction cup being 
completely surrounded by a rim having a size and 
shape adapted to engage the flange of the packaging 
shell in an engagement area completely enclosing the 
depression of the packaging shell, 

positioning the suction cup and the packaging shell rela-
tive to one another such that the rim of the suction cup 
and the engagement area of the flange of the packaging 
shell are arranged facing each other. 

applying suction through the opening of the suction cup to 
make the flange of the paCkaging shell adhere to the rim 
of the suction cup in the engagement area such that the 
engagement area completely encloses the depression of 
the packaging shell, 

moving the suction cup with the packaging shell adhered 
to the suction cup to the destination location, 

at the destination location releasing the suction applied 
through the opening of the suction cup so as to release 
the packaging shell from the suction. cup, 

wherein the step of providing the suction cup includes 
arranging a flexible smiling gasket at the rim of the 
suction cup the flexible sealing gasket, being adapted to 
sealingly engage the flange of the packaging shell in the 
engagement area. 
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2. Method according to claim 1, wherein the step of at the 
destination location releasing the suction applied through the 
opening of the suction cup includes applying overpressure 
through the opening of the suction cup. 

3. Method according to claim 1, wherein the shape of the 
flange of the depression and the shape of the rim of the 
suction cup correspond to one another, with the size of the 
rim of the suction cup being larger titan the size of the flange 
at the boundary of the depression while being smaller than 
an outer boundary of the flange of the packaging shell. 

4. Method for transporting a packaging shell according to 
claim 1, wherein the flexible sealing gasket is an Oaring. 

5. Method for transporting a packaging shell according to 
claim 1, wherein the rim of the suction cup comprises a 
groove, and wherein an upper portion of the flexible sealing 
gasket is mounted in the groove, while a lower portion of the 
flexible sealing gasket axially protrudes from the rim of the 
suction cup. 

6. Method for transporting a packaging shell according to 
claim 1, wherein the suction cup has a vacuum inlet for 
applying the suction to the opening of the suction cup. 

7. Method for transporting a packaging shell according to 
claim 1, wherein the suction is in the range of 200 hPa to 900 
hPa. 

8. Method for transporting a packaging shell according to 
claim 1, wherein the flexible sealing gasket is made of an 
elastomer, particularly silicone rubber. 

9. Method for transporting a packaging shell according to 
claim 1, wherein the packaging shell to be transported 
comprises a cover film bonded to the packaging shell, 

14 


