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C APPARATUS AND METHOD FOR , o
STERILIZATION AND SECONDARY PACKAGING -

'%cnoss-asrsnzncs TO THE RELATED PATENT APPLICATION

) _______________________________

This application is a continuation-in—part

fﬂ:application of Serial ‘No. 08/257 ,788; filed on June 10,
| 1994, A : | S -
_;;3ssacxcnounn OF THE Invsnwzon
SYRE —_— o

The present invention relates to an apparatus'

;5for the sterilization and secondary packaging into _
ff,cartons of arrays of blister packages, each of which _
;i'package contains at least one hydrophilic contact lens
'“'pimmersed in a sterile aqueous solution. More
'specifically, the invention is directed to an apparatus
'feadapted to provide for the assembly of arrays of blister~
-spackages which are suitably transported in batches of _'

predetermined quantities within one—or morertrays.while

"-”positioned on suitable transport racks. These trays are
-ftransported on the racks to. a sterilization chamber for
”Lsterilizing the arrays of blister packages, particularly
-the 1ens-containing interiors thereof, and from which

the sterilized arrays of blister packages are then

:”ﬁg.transported to a locale for implementing the secondary h

lf25ff

' packaging thereof into sealable cartons. In addition to~'
-'the foregoing, the invention is ‘also directed to a B
'ymethod.of sterilizing and implementing the secondary
_ fpackaging into cartons ‘of predetermined quantities of
— 7,'arrays of blister packages, each of which blister
30
o a sterile aqueous solution, so as to provide a sterile
.environment for the arrays of blister packages. _

package contains a hydrophilic contact. lens immersed in |

R
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' The packaging of hYdrophilic contact lenses inff'" B
'zﬁ'a sterile aqueous SOlution is well known in the contact |
_f.lens manufacturing technology. Particularly, packaging
,Q:arrangements of that type generally consxst of so- called'
' rblister packages adapted to be employed for the storage'
‘and dispensing of the hydrophilic contact lenses for use;
_ ﬂby a.medical practitioner or a consumer who intends to '
:yswear the contact lenses.: ‘Such hydrophilic contact n' o
R ;lenses,'which may be disposable after a single period of"'u“'
- *hfrom suitable hydrophilic polymeric materials, for - : -
i_'example,'copolymers of hydroxyethylene methacrylate . j____ 
?(HEMA) containing from about 208 to 90% or more of fl- R
';water, depending upon the polymer ‘composition. These'ﬁ' L
-l[contact 1enses are’ generally stored immersed in & B
~1’sterile aqueous solution, ordinarily consisting of anl
‘isotonic saline. solution, in:order to prevent ' .
.:dehydration and to: maintain the 1enses inta ready—to- '__-”'
'5f'wear condition. .;T;ﬁ"J"" L S |

wear or. short term use, are inexpensively manufactured

A blister package of the foregoxng type

:7lnormally comprises a base member which is molded from a
._suitable injection-molded or thermoformed plastic '

_ 'material, for instance a polyolefin, such as B _

_.-polypropylene, and incorporates a cavity adapted to 1:5
' house the contact lens in the aqueous solution._ The 1

"'icavity is sealingly closed by a 1abe1 forming cover,

. " preferably in the form of a“ flexible multi layered N

ffflaminated foil or suitable plastic film structure which

'ffmay incorporate a silicon oxide barrier material in

fforder to provide the so-called blister package.' This -
"type of packaging arrangement has found widespread use'

| ;'in view of the inherently advantageous storing
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. properties thereof and easy—to-dispense nature of the :
;p.package by szmply peeling the foil from the base member o
'-jenabling a user to gain ready access to'the contact lensej:
, which is- contained in the cavxty of the base member.-;'_
. For example, a blister package which is adapted to -
‘frprovide a. sterile sealed storage enVironment for a

- Tdisposable, essentially single use hydrophilic contact

10

20

”nlens, which is normally worn “for about 8 18 hours withini*
"'any 24 hour period, wherein the’lens is immersed 1n a |
”-sterile aqueous solution within the package is described"- o

in U.S. Patent No. 4,691,820 to_Martinez, which is | o

assigned to the common assignee:of the present

*'application, and the disclosurefof which is incorporated_*“r:f s

L _herein by reference.'”' SR ' e

. “f"l-blister package for storing and dispensing a. hydrophiliC'f
;“_contact lens’ includes an injection-molded or
f'thermoformed plastic base portion or. member _
;:incorporating a molded cavity which is surrounded by an' y
.foutstanding planar flange extending about the rim of the-"f?*i"'
':'cavity.- A flexible cover sheet, such as a laminated SR

‘foil is adhered to the surface of the flange so as to

In the above-mentioned U S. patent, the

", sealingly enclose the cavity in a generally liguid tight‘ :

25
e

manner. The surface of the covering foil may constitute
a label and be imparted suitable printing indicia '

_'informative of the product stored in the blister
_ "package, the name and address of the manufacturer, and
- also incorporate various decorative designs and logos as a

desired, and also provide for changeable information,

_fisuch as lot numbers, fitting parameters, expiration ' _ _
f_-dates and the like in addition to the foregoing, such as"'
"-may be reguired by FDA regulations. ' S
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At this time, a novel and unique concept has |

--'ybeen developed through a design for packaging

- arrangements of the blister package type, particularly
']ffor the containment of hydrophilic contact lenses in a'
_-'sterile aqueous solution, wherein a plurality of base
_”:members for such. blister packages, each haVing a cavity
_“'for containing a hydrophilic contact lens in the sterile
"'1aqueous solution, are adapted to be’ positioned ina
~ .. contiguous array and sealingly covered by a Single or ﬂ?-
'unitary flexible cover sheet, the latter ‘of which is

preferably in the form of - a multi layered flexible o

. 7laminate web - haVing a foil or a plastic film - . -
"'ﬂincorporating a 511icon oxide barrier material. In:this'

instance, the laminated or plastic material cover sheet S

-;”1s provided with weakening lines, preferably in the form
of perforations, extending intermediate each of the

firespective base members so as to enable individual _

' ;segments of the foil memher to be. detached along the

: -weakening lines and in conJunction ‘with the therewith .

f.associated base member separated from the remaining _
ﬁarray when it is desired to gain access to the contact
y lens contained in the separated blister package without

adversely affecting the integrity of the packaging

S—

ﬁ}iThlS type of arrayed multiple interconnected blister . )
ffpackage structure enables the compact packaging of a
! plurality of such arrays, each possessing a specified
_'pnumber of contact lens containing base members'
“f?.interconnected by a single flexible cover sheet, w1thin'
_f;the confines of a'suitable sealed container, such as a
"f-rigid paperboard carton.. In the carton there may be
ﬁ*compactly stored a plurality of arrays of blister o _
'ipackages which, under c1rcumstances, may comprise:'.fd'”
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f: interleaved pairs of and superimposed arrays of blister,j

_ jpackages and wherein, for example, each array consists :

- of five or even: larger quantities of interconnected '
.blister packages w1th each of the latter haVing a singlei""

disposable contact lens housed therein. The carton may

ﬁstore six superimposed arrays of blister packages, for a"

.'mtotal of thirty contact 1enses, or in effect, a 30 day

rasupply of contact lenses for respectively one eye of a

. user, although it is pOSSible to contemplate to provide'h
rfor cartons storing a 5-' 10 ' 15 ,_20 , or 25- day

. supply of. contact lenses,-or even other quantities. A

| ’ﬂfpackaging arrangement for - contact 1enses of that type

”;}ZOi_i

35

f“iwhich is in the form of arrays of interconnected blister
;packages is disclosed in applicant s copending u. S._

Patent Application No. 08/257 ,796; filed June 10, 1994,.
entitled "Packaging Arrangement for Contact Lenses" o

A (Attorney Docket No. 9014 VTN~ 00907, which is commonly
| 'fassigned to ‘the assignee of the present application andf_”: '
the disclosure of'Which is incorporated herein byi___t' -

reference. f_ . S e rem wmay R

The blister packages which are'formed-through-

:the intermediary of this structure comprise a plurality‘
_of contiguously arranged injection-molded base members'
feach containing a caVity for houSing a hydrophilic f

contact lens in a sterile aqueous solution, and wherein_
the resultant array of such base members, for example,

:,five (5) base members, is adapted to be sealingly
- covered and interconnected by a Single multi layered

flexible laminated foil or web which also forms a common.:

-label, preferably of the type disclosed in applicant s o
'lcopending U S. Patent Application No. 08/106 386, filed
,August 13, 1993, entitléd "Method of Double Sided '

—— -
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- Printing of a Laminate and Product Obtained Thereby""'”
'ﬂjQ(Attorney Docket No..9013 - VTN- 0098) assigned to the
'common assignee of the present application,_and the 'p |
disclosure of which is incorporated herein by reference.j
_ In the foregoing disclosure, the multi 1ayered
:laminated foil includes an outer layer of a plastic film:_
._material, such as a polyolefin and - preferably polyester,:h
~ which is adhesively bonded to the. surface of a _
supporting metallic foil, such as aluminum, although a j'f
~ layer of silicon oxide could be utilized instead of the
fl;metallic f01l, and in which the outer layer is double-'
. f_Sided printed, in effect,:on both opposite surfaces. o
- 'The surface of the outer plastic film layer’ which faces =
'towards and is adhered to the metallic foil is imprinted l:"
fwith suitable indicia and legends which may consist of .
'permanent information regarding the manufacturer and theif R
"3product, logos, instructive material, and decorative and
: 'advertiSing indicia relative the product—in the- blister )
'fwjpackage, whereas the opposite or»exterier surface of.. the';
- outer plastic film material layer mayminclude suitable.;'
fhchangeable information, such as expiration dates, lot
E .numbers, fitting parameters, lens power, and other data
specific to the’ packaged product. The interior surface C
of the outer plastic film material layer, ‘when desiredj' 3
'may be imprinted through the intermediary of suitable "i'
: 1ithographic printing, either in single color or multi- S
‘colors and also prov1ded with ‘an appropriate printed o
-background, whereas the changeable information specific'
. to the product which is imprinted on specific areas of
-h_the outwardly facing surface of ‘the outer film 1ayer,_ﬁf
:_may be printed thereon through thermal transfer '

- .y b



',conveyor system in which the foregoing is achieved in an

15

printing, as described in detail in the above referenced o
: ic0pending U S Patent Application No. 08/106 386., n

fSUMMARY OF THE INVENTION

In order to’ accomplish the foregoing

-:sterilization of the arrays of blister packages, _
“”jparticularly of the product or contact 1ens-containing
o interiors thereof, and to thereafter implement their _
’secondary packaging into sealable cartons, the inventive::-*":"

apparatus contemplates the utilization of a novel

."yessentially automated mode of operation. SpeCifically, _

_';fthe apparatus prOVides for the conveyance of a system of';':“'
ﬁfracks each supporting a plurality of trays, each of )

';which tray is adapted to house therein a specific '
‘quantity of arrays of blister packages, such as are

_ fdisclosed in the copending U S. Patent Application No - TE
. 08/257,796 (Attorney Docket No. 9014; 'VIN-0090), wherein'__.'_' L
- the arrays of blister packages are conveyed through the '

intermediary of a. transfer mechanism into a respecttve

" tray so as to fill spaces in the latter arranged in
_speCified rows and columns. A plurality of such array-.

'f,filled trays may be loaded into a rack by being axially -

_.shifted and vertically layered in the rack, and with the" Y

rack then conveyed along a predetermined path...A] -

further conveyor is adapted to convey the rack _ _ _
'containing the trays with the arrays of blister packages_'_'”"'
. therein into a sterilization chamber, such as an _ a
-f:autoclave, in which the arrays of blister packages are
fcollectively sterilized. Subsequent to the - _
g sterilization procedure having been completed, the rack

containing the trays with the sterilized arrays of

o =35{'if';f



blister packages is transported by a further conveYOr.,;-u,

'.from the sterilization chamber towards a tray unloading S
'larrangement in which the trays are sequentially unloaded H
.from the rack and indiVidual trays inverted to cause the'
_.arrays of blister packages to be removed therefrom in |
_”pairs., These pairs of arrays are inverted relative to
: each other and interleaved so as to be sequentially :
ftransported to a secondary packaging machine for packing'
'5and sealing specified quantities of the sterilized '

paired arrays of blister packages into cartons. 'The_ h
secondary packaging machine causes the speCified

-guantities of interleaved arrays of blister packages to -

" pe advanced in succession into a cartoner having open-

) ._is_i.,-
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'chamber.

ended cartons therein adapted to receive the arrays of o

' blister packages. Thereupon, each’ of the filled cartons_i
yis closed and sealed in the cartoner in sequential steps"

-and- transported to further stations for’ suitable L
'additional handling, such as. labeling, bar, coding,-"

'weighing and possible accumulation for boxing and

warehousing, as may be required._ The emptied trays are

rthen reinverted and repositioned on an indexing '_
'conveyor, reloaded into an empty rack and transported
- therein to a return conveyor SO’ as to be in conditions

of readiness for unloading the trays, refilling the

llatter at the tray filling location ‘with arrays of
: blister packages which are to be sterilized, and loaded
- - into an empty rack for transport to the sterilization -

: ' Accordingly, it is ‘an object of the present
invention to provide an apparatus ‘for’ the sterilizing g-
and secondary packaging of specified quantities of
arrays of blister packages, with each blister package -
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' solution.

Lomee

::containing a contact lens immersed in a sterile aqueous'f

A more specific object of the present B

'invention is to proVide an apparatus of the type

described in which a procedure for filling trays with

-'speCified quantities of the arrays of blister packages

is implemented in an automated manner, pluralities of

the filled trays transported on a rack to a sterilizing'_y’
_chamber, and thereafter transported to an unloading “
.arrangement for discharging the arrays of blister g
'ipackages with their sterilized contents from the racks,
iiemptying the trays and effectuating ‘an. orientation of _
:g'-the arrays of blister packages and thereafter packaging:
';-speCified quantities thereof into sealable cartons..f

‘Still another object of the present invention{

'_is to provide an apparatus of the type described in

which there are carried out the functions of_unloading

'=empty trays from a rack, wherein.the trays are adapted o

o be filled with arrays of blister packages,_,-

:poSitioning the arrays for filling into the trays,' .

-loading the filled trays into a ‘further- previously emptyf '
 rack, transporting the rack with the array-filled trays '
_.-into a sterilizing chamber, thereafter transporting the

”rack containing the trays with the sterilized arrays of

25

blister packages to an’ arrangement in which individual
of the trays are successively inverted to facilitate

i-orientation and discharge of paired arrays at a ‘rack _
_ unloading station, with the arrays. of sterilized blister"'f'
y.packages then being conveyed to a cartoner for filling
'cartons with the packages,_while the emptied trays are
' rotated into their original positions, 1oaded into an-
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h‘empty rack and conveyed there towards the initial rack . :_:[."*f
_unloading and tray filling workstation. S

Yet another obJect of the present invention is“'

‘to provide a method of sterilizing and secondary B
'packaging into cartons of arrays of blister packages,.:'
__'each containing a contact lens’ immersed in a sterile’ o
~f_aqueous solution through utilizing of the apparatus aS"'
"ﬂdescribed herein._- ' - :

-A more specific obJect of the invention is. to o

_'prOVide a method for the sterilization and secondary
| packaging into cartons of a plurality of arrays of

| i;blister packages in which the ‘method is. implemented

. 20
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BRIBF DESCRIPTION OF THE DRAWINGS--

'v-secondary packaging constructed pursuant to the’

_'fthrough the utilization of automated conveyor and
R sterilization apparatus in a highly efficient and

_precise mode of operation.'

L Referencevmay now be had to a preferred
embodiment of the apparatus for sterilization and T

invention, particularly as directed to the packaging of

._contact lenses in a sterile environment, taken in
,conjunction with the accompanying drawings, in which._

Figure 1 is a generally diagrammatic plan view _

yof the sterilization and packaging apparatus pursuant to
sthe invention, ' : - -

Figure 2 is a perspective view of a typical j

,“array of interconnected blister packages,

Figure 3 is a side elevational view, in .

_section, of a plurality of interleaved paired and
_,.superimposed arrays of blister packages, as intended to_r
 be. arranged ina. carton,'ﬂfﬁ ' ' ' O
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E nloader,

workstation,

':”rpackages,t

' Figure 4 is a perspective View of the carton,

"with the end flaps in an opened condition,_f

. 'Figure 5 is a perspective ‘view of the carton
in use, shown With the cover having been opened to R

'.enable access to the contents of the carton,

Figure 6 is a view taken along line 6 6 in:'
Figure'7iis-a'top'b1an view_Of'afraCk .
*_ Figure 8'is;a'top'plan;view:of"a;tray“loadingf

Figure 9. is a side elevational sectional view,{dg

“ taken along line '9-9 in Fig 8;

_ - Figure 10 is a perspective view of a typical
tray for the receipt of arrays of blister packages,
' Figure 11 is a top plan view of. a conveyor
segment for transporting racks carrying array—filled
trays towards a. sterilization chamber, L _.- .
R Figures 12 and 13 are, respectively, side and o

'end elevational views of an arrangement for draWing
f_racks 4into and out from the sterilization chamber,_

Figure 14 is a. side View of a rack unloader
utilized at a tray unloading workstation,
Figure 15 is a top plan view of Fig..14,
' Figure 16 is a schematic top plan view of a.

“'cartoning machine for the sterilized arrays of blister

R Figure 17 and 18 are, respectively, side and

'end views of the tray unloading and orienting

arrangement for the cartoning machine, and
' Figure 19 illustrates, in elevation,iay

i'schematic detail of the cartoning machine of Fig 15. ';,'?_f'“:i

© —
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DETAILBD DBSCRIPTION o

Referring now in more specific particularity

'to the drawings, as shown in the overall View of Figure
1, there is disclosed a generally schematic plan view of.-
_”the overall operating structure of an apparatus 10 for
7fimplementing the sterilization and secondary packaging
'$;into cartons of pluralities of superimposed paired ‘and )
'"f,interleaved arrays of blister packages employed for the L
_;containment of- contact lenses in a sterile environment."

: As illustrated in Figure l, there is disclosed'

ria conveyor system including a plurality of roller _
"conveyors for the conveyance of racks each adapted to f"'
';receive a plurality of trays containing arrays of o
'blister packages in order to . enable conveyance thereof

into a sterilization unit compriSing a sterilization

'_chamber.' Thereafter conveyance thereof is implemented

towards a secondary packaging machine for receiving the

_psterilized arrays of blister packages from the trays,
' :'with the latter being unloaded from the transport racks,'
:h'and for packaging predetermined quantities of arrays of
-'blister packages into cartons in a rapid and seguential

and fully automated mode of operation, as detailed

As shown in Figure 2 of the drawings, each

_array of blister packages 12 consists of five adjacently :

located base members 14 each possessing a cavity 16 for

_gn-the containment of a contact lens immersed in a sterile _
- aqueous solution, and with the array 12 being sealingly _

covered by a single printed label forming flexible '

'flaminated cover sheet 18,'so -as to be separable along _
‘perforation lines into individual blister packages, each':

respectively containing a single contact lens.' k.

-— .
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The base members 14, each of which possesses a

:..flange 20 at one end thereof, are constructed as .
;fdisclosed in copending U.s. Patent Application No._

. 08/257,796 (Attorney ‘Docket No. 9014, VIN- 0090) ‘when
' posxtioned in a carton 22 as illustrated in Figure 3

arranged in inverted interleaved pairs of arrays 12,

'shown in the draw1ng as consisting essentially of six _
-arrays in this particular instance, filling a carton 22_
"as shown in Figure 4 in the direction of the arrow H, B

whereby the end flaps of the carton are adapted to be
closed in sequence to form the carton of Figure 5. The

'_j-latter is. illustrated W1th the opening of the reclosablehihj_
 top’ flap having been effected thereof at some subsequent_ I
 time so as to enable access to the individual blister '
'fpackages 12 therein by a medical practitioner or user of

_the contact lenses.

Reverting specifically to Figures 1, 6 and 14

of the apparatus 10 includes a. first horizontal conveyorjiu.
*unit 32 along which racks 34, 42 each having a plurality _

of levels adapted to. respectively receive and support in

' rOws a number of upwardly—opening compartmented trays 50

. adapted for the transport of arrays of blister packages

3 ';12._ | | ' >
.257'

As illustrated in Figure 14, each of the racksi"

:34 is ba51cally a rectangular open-ended frame structure

having horizontal supports 36 and 38 and uprights 40,

“and are. adapted to be conveyed along the conveyor 32 to
“a first workstation ‘A, with a first rack 34 having been o
-prevxously filled with empty trays 50 each intended to .
;irespectively receive a quantity of arrays of blister S
'packages 12. Located ih front of the rack 34 at the

T ——



o rwith a first rack unloader 60 at workstation A including
. a horizontal pusher 62, as shown in Figs. 6 and 1, which

is adapted to apply a pushing action against one of the

o ;134- .:

_ workstation A is a further initially empty rack 42 which _
'-gis adapted to receive trays 50 which have been filled '

with blister packages 12 at the workstation A, the

qjjlatter of which is adapted to receive arrays from a
;'blister package manufacturing ‘and sealing facility.

: The rack 34 at. workstation A; and the rack 42
which is located ahead thereof are ‘both positioned on

":respective lifting devices 52, 54, each having foldable =

o ”'SCissors type legs 56, 58, and which may be - L
10

| . each of ‘the racks 34 42 vertically upwardly and

pneumatically operated and which are designed to index

'“:qdownwardly by one tray 1evel as: required during the tray

'df?unloading, tray filling, ‘and tray loading procedure at id;-flsi
-workstation A of the apparatus 10.

.20

For that _purpose, the apparatus 10 is provided '

adjacently located trays 50 Ain an aligned level of rack

_34 ‘80" as to cause a. tray 50 at the opposite end of that
_'particular row of trays in the rack 30 to be slid of the
rack 34 onto a tray loading arrangement 70, as .
:}yillustrated in Figs. 8 and 9 of the drawings, for

'sequentially filling each respective unloaded tray 50

with arrays of blister packages 12. H
' The tray loading arrangement 70 at workstation

A includes a vacuum-actuated array gripping device 72 ﬁ'_'. .
. for placing successive arrays of blister packages 12 on'_"

";ia conveyor surface 74 for transporting the arrays 12

' [to slide downwardly with the chute under the effect of

35

towards a vertical chute 16. This enables each array 12
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:3grav1ty or its own weight to be able to drop into a tray
:4'50 located below the lower discharge end 78 of chute 76 ’

The arrays of blister packages 12 are filled

:'.into the tray 50 1ocated at tray loading arrangement 70,p
' whereby the tray 50,'as shown in Figure 10, consists of )
- a rectangular upwardly-opening box- -like structure havingf y”"'“i
' a plurality of vertical partitions 80 forming parallel B

compartments 82 therebetween, into each of which one of

s ”_'7the arrays of blister packages 12 is fed from ‘the chute S
10 _
' “*-compartment 82 between ad]acent partitions so as ‘the _
.*ltray 50 is indexed forwardly by a suitable pusher deVice"_fﬁh“il
_-84 towards the forwardly located rack 42 ‘80 ds to be f_ .
”lultimately in alignment with one level thereof. 'As each_'-"
~tray 50 is filled with. arrays of blister packages 12, o
:'upon each compartment 82 haVing been filled with an -

76. The arrays 12 are filled into each successive

array 12 a pusher element 88 as shown in Fig. 1, will N
glide" the tray into the therewith.aligned level of the "_.;

o p'5rack 42 assoCiated therewith,_while a subsequent empty
.20 |

-

tray 50 unloaded from rack 34 is advanced to tray :

':eloading arrangement 70 so as to provide a succession of 3 .
_ array-filled trays 50 to be conducted into and £111 each_" o
- “level of rack 42. Upon the level haVing been’ filled _ .
h-with trays 50 each containing a specified quantity of o
‘arrays of blister packages, for. example forty-two arrays-'
.12 in compartments 82, ‘the previously lifted racks 34,
42 which were initially fully raised by the lifting
f”,devices 52, 54, are each indexed downwardly by one tray-:°

supporting level 50 as to enable the next higher level
or row of - rack 42" to be filled with trays 50 containing

_ 'arrays of blister packages 12.1 This sequence of -
'*operation is repeated until the loaded tray-filled rack .

B
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. 42 is transported onto a further conveyor 90 upon
_-'reaching its fully loaded lowermost position, and then
-_laterally moved relative to conveyor 32 along the

. conveyor . 90 towards and a sterilization chamber 92 at a
-]workstation B. . '

At that time, the now empty rack 34 from which

5rthe empty trays 50 have been unloaded (so ‘as’ to be -
';filled with arrays 12 at arrangement 70 and then '
Tinserted into rack 42) is moved forwardly on conveyor

into the tray loading position previously occupied by

~_rack 42 at . workstation A, and a subsequent rack _
:_'-containing empty trays 50 is advanced along the conveyor
32 into position ‘in alignment’ with' the rack: unloader 60
7'_wile raised into its highest posxtion by lifter 52,
-iwhile the rack: 24 ahead thereof is also raised by
__-jlifting device 54, so as. to enable the tray loading
' sequence ‘to be repeated.. v e e e e e e e R I

As the rack 42 containing the traxs 50 iilled

"with arrays of blister packages 12 is conveyed on the
7conveyor 90 into position in front of sterilization ;;

chamber 92, as shown in Figs. 11 through 13 of the
drawings, the ‘rack 42 is. located beneath a frame '

i structure 110 straddling the sides thereof and extending
_--above its uppermost level or upper frame. A hook like
' gripping finger 112 which is attached to a retractable
";and extendable belt member 114 is adapted to ‘engage the

upper frame structure of rack 42 distant “from the ."
sterilization chamber 92._ A drive unit’ (not shown) 1s,:

'.,yadapted to retract the belt member 114, thereby cau51ng

' '.'”_sterilization chamber 92,'and then to release from the: _ _
~'-rack 42 so as to enable the chamber to.sealingly close o J:?-f‘“"

the gripping finger 112 to draw the rack 42 into the

s
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k.fso with the arrays of blister packages 12is advanced ‘to o
- be positioned ad]acent ‘a secondary packaging machine 120

s

20

25

30

Cand commence sterilizing operation on the contents of
;the arrays 12 located therein. B S

Upon the completion of the sterilization :

o cycle, the rack 42 with the sterilized trays 50 of
':_arrays of blister packages 12 is then pulled out of the o
_chamber 92 by means of the gripping finger 112 engaging li_

the upper edge of the framework of the rack with

hl extension of the conveyor belt" 114 so as to posxtion the;f'
| ﬂrack 42 in operative connection with a further conveyor '
120 leading towards a secondary packaging or cartoning
_:'workstation C._.

As . the rack 42 containing the sterilized trays

at workstation C it is raised by a lifting deVice 122

__similar ‘to device 52 into the highest position so that |

the lowermost row of trays 50 in rack 42 is in o _
horizontal alignment with a rack unloader 126 having a
pusher arm 128, and which is similar to preViously

.ldiscussed rack unloader 60 both as to structure and
function. Ahead of rack 42 is another rack 34 which has5ﬁ”ﬂ"
| fbeen preViously unloaded and which is now in an empty '

'condition and which’ is’ also in a fully raised pOSltlon

by means of a lifting device 130 of the type previously '

ydescribed, as shown in Fig. 1.~

At that location,,rack unloader 126, which, as'
mentioned, in structural ‘and operational principle is

-identical or similar to the rack unloader 60 employed at_'
:workstation A, causes a pusher 134 to slide a fully

loaded tray 50 containing the sterilized arrays ‘of

:blister packages 12 onto an. unloader deVice 140, as’ .
' shown in Fig. 17 where the tray 50 is rotatably inverted__."



: 180°, such that the openings of each of the Spaces or_f;,"

compartments 82 containing the sterilized arrays 12 faceﬁ
downwardly, although the latter are prevented from

':ifalling out of | the tray 50 by means of a retaining plate:'7
| member 140 positioned therebeneath.; I '

The inverted tray 50 is then indexed forwardly o

"‘.by a’ pusher cylinder 142 by a distance of two adjacent

15
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”drawings.

_ compartment widths so as to enable two adjacent arrays yV_flff"””
d12 to fall downwardly into a chute 144, such’ downward )
3'disp1acing ‘movement being aided by a vertical pusher 146'

engaging simultaneously into two openings (not shown)

_?formed in the bottom of each compartment 82 the tray andpi_j_“

_l'in alignment with each compartment containing an’ array o
of blister packages._ The chute 144 is configured so as f
“to. cause the two falling arrays 12 to pass on oppOSite

- sides of a guide 146 and with a trough bottom 148
~configured so that the arrays 12 assume a horizontal _

_ fposition inverted ‘relative, to each other. .in. interleaved

';'pairs, such as shown in Fig 3 of. the drawings._f- '

3 Upon a predetermined number of pairs of arrays

'of blister packages 12 being superimposed on each other,
fhfor example, such three pairs of arrays for a total of -
" 30 blister packages, a pusher member- will advance the .
"_superimposed arrays of . blister packages towards a |
'conveyor 1eading towards the generally diagrammatically :
R illustrated secondary packaging or cartoning machine 150 . .
'hat workstation C, having reference to Fig. 16 of the

'j As each inverted tray 50 is fully emptied of

”sterilized arrays 12, the rack 50 is advanced to a rack?
__'loading arrangement 154, whereby the empty tray 50 is
'-again rotated 180° into its original upwardly-opening

— .
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.‘9051ti0n, and a pusher arm 156 is adapted to slide the
" empty tray 50 into the therewith aligned level of the. =~
f'iempty rack 34 located adjacent thereto.' This procedure' .
;;_is repeated until ‘the level of the empty rack 34 is
- filled with empty trays 50 whereupon the rack is indexed
"downwardly by one further level through actuation of the
'lifting device 130 on which it is supported. el
_fconcurrently, the rack 42 which has the array-filled t'i"
:-trays 50 unloaded therefrom 1s also indexed downwardly
hby its lifting dev1ce 122 s0 as. to enable the subsequent
_'higher level of array-filled trays 50 to be sequentially _
fnpushed outwardly by the rack unloader 126 towards the_d_. :

'_'now vacant tray 1nverting mechanism.'

-

35

- This cycle of operation is repeated until the '

'previously empty forward located rack 34 is filled with =~ -
'bempty trays 50, and then advanced by conveyor system 160i
'-towards the workstation A so as. to be in readiness for
'repeating the preViously described sequence of '__,."
_;operation. .“.”“ R o Coeml o

As shown in detail in Fig. 6, this represents o

'_the view taken along line 6-6 in Fig. l, shown on a.
-somewhat enlarged scale, and illustrating each of the
" ‘racks 34, 42 at workstations A and C in their fully '
' elevated or raised positions on the respective lifting -
'devices associated ‘therewith. o o

Hereby, at workstation A, the rack 34 is shown

_-:in the process of being unloaded by the pusher of the
) rack unloading device, while another rack in its
'elevated p051tion is shown in readiness for being _
ﬂunloaded proximity ‘with the secondary packaging or
':cartoning machine.u_"' ‘ -



10
_“L';éf;'

25
30

35

'20f. =

Upon the rack 42 being fully loaded at

| workstation A with trays 50 containing arrays .of blisterg

packages 12, or conversely, the rack 34 being filled

'f“with empty trays at workstation C, the lifting device _g, o
- for the. racks are in their lowermost positions, as shown_.f"
'.by the phantom lines at each location, and the racks_are

then adapted to be conveyed along the horizontal

f;conveyor system into their’ respective further operative '
'fypositions or locations. ' : : o _

Reverting to the secondary packaging or R

“cartoning machine 150, the latter is shown in Fig. 16,;_-'
““=and is as detailed hereinbelow. IR :

As is illustrated in the plan view of Fig 16,.

" the secondary packaging machine or’ cartoning arrangement"
150" includes a series of conveyor sections, ‘and also -

includes a vertical chute structure 170 containing a

'_supply of open- ended but flat folded or, lay flat cartons'

22 of the type illustrated in Figure 3 through 5 of the_=

'.:drawings, with the ends of the carton being in an, pened
_condition., This particular chute structure-and carton

feed arrangement is illustrated more clearly in the

"detail drawing of Figure 19.

: Ad)acent to but spaced from the vertical chute:

structure 170 containing the open-ended lay flat cartons
22 is the tray unloading workstation C.. S

_ A pusher element advances the six arrays 12,;
or in effect,,three interleaved array pairs at the
bottom of trough 148 shown in Fig. 17 towards a further
conveyor 180 which is essentially offset but at the same'

' level as the lower end of the chute structure 170

containing the stack of flattened cartons 22,

- Thereafter, a carton 22 which is opened by a. pneumatic

—



= o
| ._15' |
. 30 g

_'pulling element 182, as illustrated in Fig 19 ‘into its
fully opened position as shown in phantom lines is drawntg
_f;downwardly and indexed into a chute or conveyor 186 into'
hifalignment with ‘an open end of ‘the carton, and is then o
-fpushed or slid axially into the carton 22. S

The carton 22 with the paired arrays 12

'-'contained therein is then advanced along a further _
'iconveyor run 188 which includes mechanisms causing the
'end and Slde flaps of the carton to be folded inwardly
‘into closed position, and thereafter is transferred to a
“further conveyor for upward movement through a gluing

apparatus 194 which causes the glue flaps to be folded

From there, the carton 22 is conveyed to a

'labeling station wherein a Jet printer 196 imprints_ff_"
'_information on the carton relative to the _ i

characteristics of the contact lenses contained in the

-may be required.

As 111ustrated 'in the drawing Fig. 16, the :

'sealed carton 22 is then positioned on a horizontal
. conveyor run 202 so as to pass a weight checking station_
200 which will provide information over the correct
'.5weight ‘of the filled carton 22 containing ‘the arrays of

blister packages 12, indicative that the appropriate -

,famount of arrays is contained therein., : : _
_ . The conveyor run 202 then advances the closed -
'bar code 1abeled, imprinted and weight checked carton r'-'
}rtowards an accumulating area 210 in which an entire L

— -

" down into glued and sealed condition, thereby completing fj:iii;fl'
. the’ closed and sealed carton structure. s R

blisteér packages of the arrays 12, and then 1s conveyed 'T'ff"'
- to a further station for. applying -a~bar code strip to '
'the carton surface pertaining to’ other information which
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sequence of cartons may be collected and manually placed-'

fj'into a larger box or container for further storage or

The foregoing procedure lS implemented

“'whereby,.for instance,,each tray 50 may possess 42

: compartments each adapted to house, espectively one _l.”
- array. of blister packages 12, and with each rack 34, 42
being . constructed with eight vertically stacked levels N

or rows adapted to each receive eight trays 50 in

' contiguous side- by-side relationship, “in effect, for a'_
o total of sixty- our (64) trays 50 each containing forty—
_ff-two (42) arrays of blister packages 12 for simultaneous
-ﬂhconveyance into the sterilizing chamber 92. . =
While there has ‘been shown and described what f;;_f"“”
- are considered to be preferred embodiments of the
'_invention, it Will, of course, be understood that

.various modifications and changes in form or detail -
"of the invention._ It is, therefore, intended that the
finvention be not. limited to the exact form and detail-
o herein shown and described, nor to anything less than
:the whole of the invention therein disclosed as
'hereinafter claimed.u : '
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7wuar IS CLAIMED Is.

- 1.- _An apparatus for the sterilization of

Ziarrays of interconnected blister packages each

containing a contact 1ens in a. sterile environment,

(a) a plurality of racks transportable N

'between a series of workstations, _ : _ :

(b) 'a conveyor arrangement for transporting _ yf'”"
_ o said racks between said series of workstations, . '
100 )
' '_arrays of blister packages, each of said trays being _
'selectively loadable into and unloadable from said ly_,:'

(c) a plurality of trays for receiving said .

racks,:_l o o . _ P
. '-_(d)l means positioning first and second of .'
said racks at a first said workstation, said first rack

_ being empty and said second rack containing a plurality '_-'7'
-.of said’ trays in an empty condition, Ll |

'_ (e) unloading means at .said first workstation:_;-:':
for unloading indiVidual of said empty trays in ' '

predetermined sequence from said second rack
‘(f) means at said first workstation for

'°filling each ‘said unloaded empty tray with a plurality . )
- of said arrays advancing the array-filled tray into '
' alignment with said empty first rack and loading each :

said tray into said first rack in predetermined _

(g) conveyor means advancing said tray-filled

| y_first rack towards a second said workstation comprising
- a sterilizing chamber,"' o S S S

'jg3of 

(h) means engaging said rack at said second '

fworkstation for conveying said rack into said

. _sterilizing chamber, and said engaging ‘means- withdrawingh"

. c L N 8 . ) .
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' .said rack from said sterilizing chamber subsequent to
-;:sterilizing of the arrays ‘in. said trays, and

(1) . further conveyor means advancing said

'~.first rack from said sterilizing workstation to a thirdf .
"workstation for unloading -said trays from said rack and :':
_-'remov1ng the sterilized arrays of blister packages
o therefrom. . '

2.- An apparatus as claimed in Claim 1,

_;wherein 'each said tray comprises ‘an upwardly opening o
' box-like structure having a plurality of adJacent
'-fhelongate compartments each adapted to receive _
';respectively one said array of blister packages at saidf'

S first workstation. o

25
30

3. An apparatus as claimed in Claim 2,

wherein said filling means comprises a vacuum-assisted j;'
-Estructure for 1ifting successive of said arrays and
"'depositing said arrays into a chute communicating with _
| :successive of said. compartments upon said tray being _fjf o
s indexed forwardly at ‘said first workstation.'

, 4. An apparatus as claimed in Claim 1, _
wherein pusher means loads ‘each successive of said

'array-filled trays into ‘said first rack..j

_ . 5. An apparatus as claimed in claim l, '
wherein said first and second racks each possess a

'plurality of vertically spaced levels each adapted to
'respectively support a plurality of said trays in
_contiguous posxtions. - ' o

6. An apparatus as claimed in c1aim 5,

f:wherein lifting means at said first workstation support"g
‘said first and second racks for indexed vertical L B
displacement 80 as to facilitate unloading empty trays |

:from successive levels of said second rack and -

mmemwl'
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”rack.

'_“;concurrently loading array-filled trays into Successlve
' 1evels of said first rack.." I - - .

7. An apparatus as claimed in Claim 6,_" .

jwherein said lifting means comprise pneumatically-ﬁ i
;actuated structures operatively associated with and
'dsupporting said first and ‘second racks for incrementally_
T raising and lowering said racks in alignment with the '
| levels supporting the trays in each of said racks.

8. An apparatus as claimed in Claim 1,

;_wherein said unloading means for said empty trays at
' .said first workstation comprises a horizontally '
_:adisplaceable pusher member engaging into said second
_-,rack and contacting one of said trays to slidingly "
":unload a tray at the opposite end’ of said rack towards'
said tray filling means. T

9. An apparatus as claimed in Claim 1,

-"fwherein said ‘means for engaging and conveying said rack
”.into said sterilizing chamber comprises ‘a gripping '

element engaging -an upper edge of said rack distant from

:'said sterilizing chamber;" and retractable means for L.
';drawing said gripping element towards said steriliZing y
'chamber so as to: position said rack in said chamber and

thereafter releaSing said gripping element from said

10. An apparatus as claimed in Claim 9,
wherein said gripping means withdraws said rack from
said sterilizing chamber upon completion of a

'-nsterilization cycle._'

11. An apparatus as claimed in Claim 10, L

' wherein conveyor means transports said rack and
VSterilized arrays in said trays to a rack unloading

.
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| _ station for transporting said trays to a cartoning
- -f];arrangement. ' ' ' SO

12.' An apparatus ‘as claimed in Claim 10,

”wherein said rack unloading station comprises pusher
':fmeans for succe551vely sliding individual trays from

said rack onto a platform, means for inverting said

"jtray;'indexing means for advancing said inverted tray so*'

10

gas to dispense pairs of arrays therefrom._.

13. An, apparatus as claimed in Claim 12,_-.

wherein a downwardly extending chute receives said pairs' _
of array, means at an outlet of said chute for orienting._f

f_fsaid pairs of arrays into interleaved pairs, and.
fﬁpcollecting predetermined quantities of said interleaved

~ pairs of. arrays.:'

-

14.' An apparatus as claimed in Claim 12,
wherein said cartoning arrangement comprises a chute for

o dispenSing cartons having open ends, and conveyor means'

20

25
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ﬁfor transporting predetermined quantities of. pairs of f_;ii:%;g;
"said arrays into successive of said cartons. _ ' o

15. An apparatus as claimed in Claim.14,

wherein conveyor means transports said cartons and

:arrays contained therein through apparatus for closing
“the end flaps of said cartons.! : -

. ' 16. An apparatus as claimed in Claim 15,
wherein further conveycr means transports said cartons

'through a glueing device for sealing closing glue flaps

on said cartons S0 as to form a sealed carton structure.-d

'.”i 17._ An apparatus as claimed in Claim 16,
wherein a Jet ink printer 1mprints information on said

._cartons.

* c L. M S *
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18. An apparatus as claimed in c1aim 16,

| _wherein labeling means - adheres strips of bar coded A
'Qi:information to’ said cartons._ : - -

o194 An apparatus as claimed in Claim 16,

fl wherein weight checking means weighs each said carton .
'.land the contents therein. = L s

20.' An apparatus as claimed in Claim 1, -

wherein said sterilization chamber comprises an

21. An apparatus as claimed in Claim 16,'

_"wherein conveyor means transports said cartons to an
'f;accumulating -area for collecting and boxing a plurality
of said cartons. ' EERT ST : ; _

22._ A’ method for the sterilization of arrays

'_of interconnected blister packages each containing a
:contact lens in a sterile environment, said method
fcomprising ' _.:jm' o L

(a). transporting.a plurality of racks betweenh'

- a series of workstations,
'_arrays of blister packages being selectively loaded into_

(b) a plurality of trays for receiving said

-y-and unloaded from said racks,_

(c)- positioning first and second of said

" racks at a first said workstation, said first rack being_

empty and said second rack containing a plurality of

said trays in an empty condition*

(d)y unloading at said first workstation
individual of said- empty trays in predetermined sequence_

*_.from said- second rack,-

(e) filling at said first workstation each

f said unloaded empty tray ‘with a plurality of said arrays-

advancing the’ array filled tray into alignment with said;'

* [ L M s *
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empty first rack and loading each said tray into said

"-first rack in predetermined sequence,

(£) advancing 'said tray-filled first rack y“'”

Zr'towards a second said- workstation comprising a

sterilizing chamber, o _
' (g) engaging said rack at said second
workstation for conveying said rack into said -

.sterilizing chamber, and withdrawing said rack from said_

sterilizing chamber subsequent to sterilizing of the T

arrays in said trays,_and . o
(h) further advancing said first rack from

-pisaid sterilizing workstation to a third workstation for='_y
'~unloading said trays from said rack and removing the '
'stterilized arrays of blister packages therefrom.

) 23. A method as claimed in Claim 22, whereinh'
each said tray comprises an upwardly opening box-like

'-,structure having a plurality of adjacent elongate
"compartments each adapted to receive-respectively one |
,:said array. of blister packages at. said first TR
"workstation. '_ S TR - ;;,;fﬂu s

‘24, A method as claimed in Claim 23, wherein o

. said filling comprises actuating a vacuum—assisted
3'.structure for lifting successive of said arrays and
3fdepositing said arrays into a chute communicating with |
 successive of said compartments upon said tray being j.ﬂ7

indexed forwardly at said first workstation.'
25._ A method as claimed in Claim 22, wherein

%_successive of said array-filled trays are each loaded
_-1nto said first rack.-' - : ' :

. 26.- A method as claimed in Claim 22, wherein_"

y said first and second racks each possess a plurality ofi"_'
' vertically spaced levels each adapted to respectively o

———

* [ L n § *



1l support a plurality of said trays in contiguous
'd-ypositions. . . o : S .
.21, A method as claimed in Claim 26, wherein
: at said first workstation said first and second racks

;-53_-'are activated for indexed vertical displacement so as to

o facilitate unloading empty trays from successive levels'
'of said second rack and. concurrently loading array-'._
;filled trays into successive levels of said first rack.

L 28.1 A method ‘as claimed in Claim 27, wherein

1Qﬁ' :said lifting comprises activating pneumatically-actuated

_;' structures operatively assoc1ated with and supporting

'"*xsaid first and second racks for incrementally raising
'and lowering said racks in alignment with the levels: -
supporting the trays in each of said racks._' ’

the: unloading of said empty trays at said first.
workstation comprises operating a horizontally

15:' o .29, A method as claimed in Claim 22,_wherein o

ti displaceable pusher member for engaging into said second '

?rack and contacting one of said trays to slidingly

'_20..'j nload a tray at the opp051te end of said rack.'

30. A method as claimed in Claim 22, wherein'
engaging and conveying ‘said rack into said sterilizing
chamber comprises a gripping element engaging an upper g
edge of said rack distant from said sterilizing chamber,

'25 ' and drawing said gripping element towards said

'sterilizing chamber SO’ as to position said rack in said

;'chamber and thereafter releasing said gripping element

from said rack.j"

- 31..-A method as claimed in Claim 30, wherein'z'

- _30 3 said rack is withdrawn from said sterilizing chamber

h.upon completion of a sterilization cycle.

* c L M S *



15

20

2

30

-y

;30; :i.fi;'

32. A method as claimed in Claim 31, wherein

.'said rack and sterilized arrays in said trays are )
-wtransported to a rack unloading station for transporting”
-~ said trays to a cartoning arrangement. BT e

‘33, A method as claimed in Claim 31, wherein

'-said rack unloading station comprises successively
“i,'sliding indiVidual trays from said rack onto a platform,gl:

{ inverting said’ tray, ‘and indexed advance of said o o

3 ff-_inverted tray SO as to. dispense pairs of arrays' -
10 - . _ . :

therefrom._ S : - S
' - 34. A method as- claimed in Claim 33, wherein

~a downwardly extending chute receives said pairs of

array, orienting said pairs of arrays into interleaved

;pairs, and collecting predetermined quantities of said o
'interleaved pairs of arrays.:_- - S

35. A method as claimed in Claim 33, whereinj"'
said cartoning arrangement comprises dispensing cartons o

'having open ends, and transporting predetermined
.Cquantities of pairs of said arrays into successive of
'said cartons. ' R o ' '

36. A method as claimed in Claim 35, wherein
said cartons and arrays contained therein are -
transported through apparatus for closing the end flaps

of said cartons._ _ - : -
- 37. A method as claimed in Claim 36, wherein

o said cartons are conveyed through a glueing device for .
'g_sealing ClOSlng glue flaps on. said cartons so as to_form
Loa sealed carton structure. ' ' ' T

_ .38, A method as claimed in Claim 37, wherein S
a Jet 1nk printer 1mprints information on said cartons. :

L



” “_collecting and boxing a plurality of said cartons.

“31“

'_'35; A method as claimed in Claim 37, wherein:f

_labeling means adheres strips of bar coded information

'to said cartons.

40. A method as claimed in Claim 37, wherein

. weight checking means weighs each said carton and the i

'pcontents therein._

- 41. A method as claimed in Claim 22, whereinj .

said sterilization chamber comprises an autoclave. '
o 42. A method as claimed in Claim 37, wherein

said cartons ‘are transported to an accumulating area for

20
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