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l.· . . . APPARATUS MD METHOD . FOR . . . 
STERILIZATION ABD.SECONDARY PACKAGING 

s . . • ... caoss ... REFERENcE · TO m at.Ano PA'l'E1'1' APPi.ICATxo• 

.. . This . application is a continuation-in-part 

application of serial'. No·.· 08/257,7$.8; filed ·on June 10, 

.. 1994. 

BACKGROUND OF THE I"?M::NTION. 

10 The present invention relates to an apparatus 

15 

:for j:he sterilization and. secondary packaging into 

.•. ·. cartons of 'arrays . of blister ·pac)Cages, each of· which 

package conta:ins at· tealit one hydrophilic contact lens 

immersed in a sterile aqueous solution~ More· 
. ·. ·. . . .. . . . ; . . . . . . . .. ···. 

specifically, the invention.is directed.to an apparatus 

adapted to provide for.the !l&sembly of arrays of blister 
. . . . . . . . . 

-- . packages.which· are sultably transported- in.batches of 

predetermined. qua11tit:1:es wi.t.h1n one:-.o.t:Jilo3-:t~ays.. while_ 

. pc;)sitioned -on . s_ui table.~ transport racks. These ·trays . are 

20 · transported on the racks to_ (l· sterilization chaml:>er for 

· sterilizing the arrays of bliste.r packages~ particularly 

t_he· lens,;.containing int~riors thereof, ·and from which 

the _st~~ilized arrars of blister packages are· then 

transp~rtedto a loca~e for implementing th,e secondar.y 

. 25 · pa~kaging thereof into ·seal able carton•. in addition to 

the f!>r~~olng, the invention· is also. directed to a 

30 

. method of sterilizing and implementing· the secondary 

.· packaging. into cartons of 'predetermined quantities ·of 

arrays Of blister packages, each Of which blister 

package contains a 1'ydrophlli~ contact lens.immersed in 

. a sterile aqueous solution, so as to provide ~. sterile 

~nvironment f.or the arrays of blister p~ckages ~ 

-.... ~ : 
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1 . The packaging. of hydrophilic contact le.nses in 

a sterile aqueous soiµtion ··1s well known iri the co11tact 

lens manufacturing tec:hriology. Particularly, packaging 
~ . . . . . . 

.. a~ra.ngements of that type generally· cons·ist. of. so~called. 

5. . :t:)lister packages adapted. to be employed for the ... storage 

·and dispensing of the. hydrophilic contact lenses for use 

by ainedical practitioner or a:·con!:Sumer who intends· to 

.·wear ·the contact· ienses. · · such hydrophilic contact 

lenses, which may' be disposable after~ single period'of 

10· 1r1ear or short-term ~se, are in~xpensively manufactured 

·-15 

20 

25 

. from .suitable hydrophilic. polYP1eric materi~ls; 'tor . 

. ex.ample'.· copolyrllers:'_ of hydrox.yethylene. methac':cylat.e 

·· .. (HEMA) ·containing from .. about. 20' to 90%. 'or more of 

water, depending upon t;.he. polymer composition. Th.ese 

contact ·lenses are. g_enerally 'stored immersed in a 

steril~ aqueous so_lutlon, o~dina~iiy con~isting ·of an· 

is'otonic ~aline·_ solutic>n, _:in-. order. to' prevent 

·d~hydrati~n and:: ~O: .~alntain: thei.- lenses. in... .. a._ ready.~to~ 
. . . . . . . . - . . .. 

··· wear· condition "~· .. ~ .. :. __ · · .. · ... ·- .. · · 
. . . .• ...... r.'" ...... ._. • .... =--· .. ·.~.". _ .. 

A bliste~package of the foregoing type 

.normally comprises a base member.which is molded ~rom a 

suitable injection-moicieci o·r thermoformed plastic 
. . . . .. . 

materia_l; for instance a polyolef in1 such as 

polypropylene, and incorporates a cavity adapted to 

house the contact lens in ·the aqueous solution •. The 

. _cavi.ty is sealingly. close.d :bY: a label:-forming cover, 

· preferabl_y in the form of a· flexible multl~layered 

·:1aminated foil or·15u:itable p~astic film stnicture which 

ma.y incorporate a silicon- oxide.barrier ~terlal in. 

30. ord~r to_ provide the so;..ca_iled blister packagt!· · This 

'type of packaging arrangement has found ~!despread use 

in view. of the inher~ntly. adyantageous-storinq 

. . •' 
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... 1 properties thereof and . easy-to-dispense nature of the.· .. 

package by ~imply p'eelin~ the foil f~o111 ·u1e base member 

enabling a user to gain ready access to the c~ntact lens 

which is contained . in tbe cavity of the' ·ba~e melllbE!r. .. 

5 For example, a blister· package which is ·adapted to 

. p.rovide a ~sterile sealed storage ~nviroriment 'tor a 
· disposa}Jle, es.sentially · single_;use hydrophilic contact· 

.. lens, which is normally worn ·.for about 8-18 hours within.·. 

· any 24-hour period; wherein the 'ieiis is ·immersed .in a 

10 ~terile aqueous ·solution -~!thin the package ls described · 

in u.s. Patent No. 4,691,820 to Martinez; which is 

asr;;ign,ed to the common assignee· of the present .. 

application,. and the disclosure' of .·'°1hich i~ incorporated 
. . .. .. . . _; . . .· .: . .... ·.· . . 

15 

20 

25 

· .. 30 

35 

herein by reference. 

In.the.above-mentioned u.s. patent, the 

. blister package. for storing 'a_nd .dispensing a hydrophilic 

contact }ens ·:includes an injection-molded-or· 

· thermoformed p1a.st1c-,. base; ·portion Qi;: .. fti~mbe:r _ 

·incorporating a molde(t cavity which is surrounded.by an 

outstanding planar flange ~X.t~nding about the rim of the 

cavity. A flexible cover sheet~ such asa· laminated· 

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

sealingly enclose the. cavity in a 'genera_lly. liquid:-tight. 

manner·. The _surface Of the covering foil may constitute. 

a label and be imparted suitable printing iridicia 

.informative of.the produ~t sto~ed_ln the.blister. 

·package, the name and address• of __ the manufac"turer, ·.and' 

·.also incorporate various decorative desi.g.ns arid iogos· as 

desired; and also provide for changeable information,· 

such. as lot numbers, f ittJ,.ng. paramete~s ,·· explration 

dates and the like in addition.to the foregoing, such as 

may be ~equii:ed . by.- FDA .. regulations. .. · ... 

· ... · 

·.- . 



t. 

-4-

l . At this . time, a . novel a.rid . un,iqlie . concept . has: 

been developed th~ough a des_ign for packaging 

·arran.gements of. ·the· blister. package type,· particularly 
. - .. 

·.for the containment Of hydrophllic contact lenses ln a . 
. . 

5 sterile aq\leoussolution, wherein a: plurality of base 

members for sµch.blister packages1 each having a cavity 

for.containing a hydr~phflic contact lens in the sterile 
"aqueous solution, are.adapted to be'posltiorted J.n a 

contiguous array"and.,sealingly "co~ered "by a single· or 

10 t.initary flexible _co~er. she~t, the .latter. ·of ,which is 

preferably"in the form of a multi-layered flexible 

laminat$ web hav.ing a foll or a plastic filin 

. incorporating a silicon oxide barrier:inaterial.· In this· 

inst~nce1 the leilnina·t~d or plastic: material .. · c6ver _sheet 

15 · is provided with weakening lines, pr.eferably iri t·he form· 

o,f perforations~ el(tend,ing intermediate each ot the · 

.·:respective base members so a~ to enable individliai 

. segments of the .foil--membe_r to be- ~e~aehed along the·· 

weakening lines an~ .!ri· c;:<mjunetion· ·with the ther_ewith 

20 . associated· base melllber separated from the "remaining 

30 

35 

· arr~y when it is ·des ired to gain · access to the contact 

lens. contained in the se~(lr_ated blister package" without 

adversely affecting ·the "integrity of the packaging . 

. '!'his type·of"arr~yed multiple interconnected.blister 

package structure enables the compact packaging of a 

plurality of such _arrays·, each posses·sfng a specified 
. . . . 

. n·u~er. of contact lens-containing. base lll~mber.i 

interconnected by a singi~ flexible. cover sheet, within . 

. . ·:the. C::onfines of ~ suitable. sealed" container, ·such as a 

·rigid paperboard carton. Iri the carton there·may be 

.·.· ·coqipactly Stf?~~d ·a. plurality Of arrays Of blister 

._pa~kage!I which,··_unqer._cireumstartces;· ;may comprise 

· .. , 
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l interleaved pairs of.• and sup~rimpo.sed: arrays of· blister 

packages and wherein;. for. example, eac_h array cons_ists 

of five or even·.larger quantities of interconnected 

. blister packages wit~ ea.c:h of the .latter. hav.ing a single 

5 disposable corttact lens housed.therein~ The carton may 

·st.or.e six superimposed arrays ~f blister pa"ckages, for" a 

total of.tJli~ty.contaC:t.lenses; or in ·effect, a 30-day 

·.supply of contact lenses for-respectiveiy one eye of a 

user,· although i.t is po.ssible t·o .contemplate to provide 
.· . . . . . .. . . .· 

io for cartons_ storing a 5-, 10-, 1s-,: 20.-, or 2?-day· 

. supply of .. con"t~ct · 1ense~ I or. even other quantities. A . 
. ,· . . 

. packaging arrangement f?r ·contact lenses· of that type · 

which i!5 in the form of ·arrays Of interconnected blister 

. ,·packages is disclosed in. ~ppi1cant ··& .. coperiding u. s •. 

15· ·.Patent Applicati<?~ No. 08/257,7?6; filed June lo," .1994; 

entitled· "P.ackagfng Arrangement for· contact Lenses" 

(Attorney Docket No.· 90.14,: ·\7TN;:.009·07·, ~h_ich is .c6mmonly 

20 

. assigned to the assign~e of the present. application a"nci ... 

the disclosure. of·· which is incorpo-t'ated -.herein- by.: __ ·~-

reference. . . 

The blis·ter packages· whlch -~re~ formed-· through -

the intermed"iary of· this structure c·oiaprise a plurality· 

_of contiguously arranged injection-molded base members · 

. eac;h conta:i_ning a cavity for housing _a hydrophilic . 

25 contact lens in a sterile.aqueous 1;olution~ and wherein 

the resultant array .·of such. base. members; for example, 

five (5) base members~ is -~dapted to b~ sealingly .. 

covered and interconnected by.a.single mult:f,-layered 

flexibl~ laminated" f~il or web which illso: f"o~lils a common 

label, pref eraJ:)ly of _the type disciosed in applicant's. 

35 

· .cope~ding u.s. P~tent. Applic~tion No~· 08/106,3.B6, filed 

A\l_gust 13, 1993, entftl~d "Method of I>ouble~Sided 



. ·. 
·:· 

( ! 

~6-

·· 1 Printing of. a Laminate. and Product Obtained Thereby" 

5 

· ·(Attorney Docket. No. 9013.; VTN-0098) assigned. to th~.· 
common assignee o·f the present application, and the 

d.iscl.osiire of whic~· is incorporated .herein by reference. 

·1n the ·.foregoinq disclosure, the mufti:-.iayered 

laminated foil includes a-n outer layer Of a plastic f,i.llil .· 
. . . ~ . . . . . . . 

material,. such as a poiyc;Hefin and preferably polyester, 

. which is adhesively. bonded to . the. surface. of a 

supporting "metallic f"oii; such as aluminum, aithough a 

10 · layer of sillcon oxide .COlild. be Utilized instead Of the 

... metal, lie foil, and in which the outer layer. is· double- · 
. .. . 

sided printed; in· .effect, on both opposite surfaces·. . 

"The ~urf~ce of the outer. plastic .film l~ye~ which faces··· .. ·. 

towards and is adhered to the metallic foil" is imprinted 

15 · with s_uitable · indicia a:nd ·.legends which may consist ot · 
permanent information~egatding the_ manufacturer and the 

·product·, logos, inst:r\lctive material,_ and decorative and . 

advertising . indicia re la ti ve the- prodiict~.ln '-,t~e. blis~er, .. _ -~ .... • · 
. ·. pe1ckage ~ · whereas· the· oppos lte ··or~ exteri~·- s-~rface · .o.f,. the _ 

·20 . outer .plastic f i.lin m_ate~ial layer may_. i.J)clude·~-stii.tabl~ :_. . 

.changeable inform~tion, : such. as expir~tion .dates·~ lot · . 

25 

. numbers, fitting pa~ameters, lens power, and.other data 

specific to the. pac:ka_ged product. The in.terior surface 

of the·· outer· plastic" film ·material layer,. when desired,-· 
. . 

·may be imprinted through the iritermediaey of suitable 

lithographic printing, either in singie.color_or·multi-
. . . . . . 

colors and also provlded with an appropriate printed 

backgroun(i; wherea.s .· th.e cha~geab1e i·nformation speclfic 

. to the ~roduct which is' imprinted on sp~cifJ,.c area_s ·0£ 

30 the outwardly facing · sul:'.f_ac~. of the outer .film layer, 

ma.y Qe· printed there.on through thermal transfe~ .. · .. .. ........ ..;: .... ·-.·. 

--· ·. 

35 
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1 printing,·as described· in detail·in the above,;.refereilced 

··. copending u.s. Patent Application No. 08/106,3Q6 •. 

SuMMARY OF THE INVEN'l'ION 
. In· order. t:~·accompiisl'l.the foregoing 

steriliz~tibn of the arrays of bli~te.r packages, 

•. particul_arly of. the. product O:r contact lf:ms_~cont~in~n9'_ .. 

interiors thereof, and to.thereafter implement_th~ir 

secondary packaging into s¢alcibl,e cartons, the inventive 

. 10 apparatus contempla.te_s the utilization· of a novel 

.conveyor system iri whfchthe. for~going is achieved in an 

. essentially. automated mode. i;>_f operation-. Specifically, 

the apparatiu; provides. for the conveyance" of a system ·of 

racks e~Ch. SUppo?fting a plu"ralit.y Of trays I each. Of . 

15 · :which tray is adapted ·to house therein a specific 

quantity ·.of arr~ys ·. ~f blister. pack~ges, such as . ·are .· . 

dise·1osed in the copending u.s~ Patent Application,-No.,;~,:- · ::·- · -· 

Ofi/257, 796 (Attorney·.oocket. No. 9014; .· VTN~009.0) ~ .. wherei~ ... 

·-..: -· 

·.·:. 

20 

the . arrays·. Of blister pa.°c)Cages are conveyed through the · · · 

intermediary Of a .. t·ransfer mf:!Chanism J.nto ·a respee.ttve·=· ·.·=-:-: 

t.ray .. so as to f i.11. spaces in the: latter arr~nged i.n . ~--···- --

. -- .. ~ 

specified rows and columns. A plurality of such array­

filled trays may_.be. loaded. into a rack by being "axially 

15hifted and vertically i"aye·red iri the rack, and with the 

2"5 rack then cortveyed along . a . pred~termined path. . A 

·.35 

further conveyor is adapted.to convey the rack. 

containing.the trays· with the arrays of biister"packages 

.therein into"a sterilization chamber, such as ail 
... autoclave, fn which th~ ~rrays_ ~f. bl_ister· p~ckaqes ·are 

coLl.,ectively steriliz~d. ··•Subsequent· to the 

sterilization procedute havi_rig been completed-: the r~ck 

contcs.ini~g the __ · traY;S ·with the sterilized arrays. of 

·. . -~ 
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l blister packages is transported l>Y a further conveyor. 

from tile sterilization cha~ber towards a tray unloading .. 
. ; . . . . . 

arrangement in which. the tr~ys are .. sequentially unloaded 

. from the rack and individual trays inverted to cau~ethe 

5 arrays of blister packa.ges to be reinoved ·therefrom i.n 

·pairs. _The:s~ pa°J.rs of. arrays are. inverted relative. to.· 

each.other .and interleaved so as to .be sequentially 

transported to _a_seco~Clarv packaging'machirie for packing. 

and. sealing spe~ified 9uantities of ·the ·sterilized 

10 paired arrays o.f blis.ter packages int~ cartons.' The 

sec_ondary packaging machine causes ~he specifi~d .. 

quantities. of ··int.erleaved arrays of blister packages to 

be advanced . fn· ... succes.sion lnto a .·cartoner"· haying_· open­

ended cartons therein adapted to·' receive the arrays of 

15 · blister ~ackages. There_upon~ ~ach of the filled cartons 

is closed and sealed in the cart.oner in sequenti'a1· steps 

and· tr~nsported ·to further stations-for suit8.ble ... ~ .- . 

addition~l hand1.·ing, such' ~s. la~.e~~, t;>a~~~q,~,1~9.!.. ···-·.,·~. 
weighing and po~s.ible- acc:;wit~lation for ~<?x1:.~9 ... ~I!~ .. 

20 · warehousing, as may be required. The ~~p~~ed.,tr~Y':'. _are 

t.hen reinve.rted and reposi·tioned on an indexing 

c~nveyo~·, . reloaded into an· empty rack and transported 

·. therein to a return conveybr so as to be in conditions 

of readiness £'or un.lo~dirtg -the .trays, refill°ing the 

25 latter at th.e tr~y ·!i111ng loc~tion · ;;,ith arrays of 

blister packages which are to be sterilized,· and loaded 

.. into an empty rack ·:for transport to the sterilization. 

chamber. 
Accordingly, it is· an object of the px:-esent 

30 invention to .. provide c!ln .. apparatus ·for the sterili~lng 

and ~ec:ondary packaging of.specified quantities of 

arx;ays ~f blister pa<;:ka~es,W'ith each blister paC:kage 

. 35 
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1 containing a c·ontact lens ·.1min~rsed ·in a sterile aqueous 

· solution. 

A more_ ·sp~cific o~ject of the present 

invention i~ to prov_i.de an apparatus of the type·. 

5 described in.which a procedure.for.filling trays with 

·specified quantities ·Qf. the. a~r~ys of blister packages 

is.implemented in an automated manner1 pluralities of 

. the' filled trays tra~sp~rted on a rack to a steriiiz'ing 

chamber, and.· thereafter t:C.ansported to an unloading 

10 .arrangement for.discharging the arrays-~f blister 

.packages ·w_ith their sterilized contents from the racks,' 

,· e~ptying the trays and. effect~atlnq .. an d~ientation of 
~. . . . . . .· . . . . 

the arrays o~ blister packages and thereafter packaging 

~pecified quantities_the,reof into sealable cartons. 

15 · Still _another obj~ct 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 fro~ .a -~ac~, ~~~~~i~~- t~~-tj;~Y~-.. ~l:'.~ _adapt~d ___ ·. 

to __ be filled ~-~~h.:.~r~ays· :o~: ~,+i~.~:~r,- p;eic~~-~,·-:·. ·· · 
20. · ·positioning the~- ~~~ays·~ for. f_i_lling_ ·into the tr.ays, 

loading th~ filled trays .. into.~- furth~r- previously empty 

rack, transporting_the rack.wit}\ the-a~ray~filled trays 

· ~nto a sterilizing chamber,: ·thereafter transporting the 

rack conta.in.ing . the trays with the sterilized arrays of 

25 blister" packages. t.o an arrangement in" which' individual 

of the trays are succeslslv.ely inverted to facilitate 

30 

35 

. . . . . . 

orientation and discharge _of paired arrays at a' rack 

unloading statiori; with the ~+.rayi!S of. sterilized blister 

packages then bein·g c"onveyed, -to a· cartoner _for filling 

cartons with the packages; -~hlle the· einptied trays are 

rotated into their orig_irial positions, loi!ded. into an .. 

. . ·- '-: 
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1. · empty r~ck and conveyed theJ;e towa~cls_the initial rack 

unloading and tray 'filling workstation. 

Yet. a:nothe~ objec.t of the present invention· is 

to provide a method . of· sterilizing and seccmd~~Y 
5 · ·packaging into cartons. ()f arrays o.f ·blister packages; · 

eaeh containing a co'ntact .. len~ immersed in a sterile .. 

aqueous solution ttiro~gh.utilizing of the.apparatus as 

10 

desci:.ib~d herein~ . . . . . 

·A more specifiC:: object .c)f the invention is. to .. 

provi«:le a method for the ·st.erilizatiori a~d secC>nC:laty · 

packaging into cartons of' ~.plurality of arrays of . 

. . blister pac)ca9es in wr.iich "the. method is. implemerit,ed : 

through·. the ut.ilizatiori of automated conveyor and 

steriliz~tion ~pparatus.lJi.a highly efficient and 

15 · precise mc;>de of opera~·ion. 

20 

BRIEF DESCRIPrIOR. OF' THE DRAWINGS-· .. 

· Reference;:;may··now be had to a preferred. · 
. . . . 

embodiment of the apparatus for sterilization and. 

. secondary .packaging constructed PUX'Sllant' to the·· 

invention, particularly as directed. to ·the pa:ck:aging ·of . 

contact lenSE!S in a sterile environment, taken in· 
. . . . . . . . . : . . 

. conjunction with the accompanying drawings; in which: 

. ·Figure 1 'is ·~ gener~all~ diagrammat,lc plan view 

25. of the sterilization and packaging apparatus. pursuant to 

. the invention; 

30 

35 

Figure 2 is· .a· perspective view of a typical 
.· . 

array of intercon"nected. bl i~ter . packages; 

Figure 3 is a side el(!vational view, .ln 
section., of a pluralit,y of' iilterieaved paJ,red arid . 

superilllposed ~irrays of b;t.ister packages, as intended to 

be a.rranged l.n ·a . carton f . 

-· . 
~·. : 

·.: · .. 

:.: . 

. ·• - .... ~ ....... . 
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. 1 Figure.· 4 is a· p~rspect.ive vlew ·of the carton, 

with the end flaps in: ·.an opened condition;· 

Figure 5 ts .a ·verspective view o·f the carton 

ill use, shown with the·:C:over .hav.ing bee·n .opened :to· 

5 . enable access to the··eo.rtt.ent.s of the .carton; . . 

Figu:re 6 is a view taken along line 6-6 in 

Fig. l; 
Figure 7 is a top plan view of a rack 

·unload~r; 

· 10 Figure 8 is .. a top plan view of ·a tray -loading· · 

15· 

wc;>rkstation; 
Figure 9. is a side elevational sectiona1·view1. 

takeri.alorig line ~-9 in·'ti~; 8; ·· 

Figure·. 10 ·i$ a pe~~pective view of· a typical 

tr~y for the receipt.of arrays of blister packages; 

. Figure 11· is a top plan view of. a conveyor 

segment for transpo~tlng ~acks carrying array-filled 

trays: towards· 'a. steriliz~~ion chamber:; .- ~ ·. - . . 
. . . ' . ·- ···-- . . ... 

·.Figures "12 ·and l3 are, respectively, side and 

20 end·elevational views of. an arrangement for drawing 

racks into and out froin the sterilization chamber; 

.Figure 14 ls aside. view of a rack unloader 
. .· . . . 

utilized at a tray unlo~ding workstation; 

·Figure· 15 .i.s a top plan view o:f· Fig. 14; 
' 

' 

.25 Figure. 16 is· a schematic top ·plan. view. of a 

30 

35 

cartoning machine fOJ: t~e sterilized array~ of blist,er 

.·packages;· . . . . . . 

Figure 17 and l8 .are, respectively, ·side and 
. . . . . . . . 

end views of.the tray unloading a~d 'o~ienting' 

. arl:'.ang~ment.for the cartoning machine; and 

Figure 19· ill~str~tes, in elevation, a. 

schema~ic detail · of. A:~he.~ ·car,to.~ipg machine ~( F Lg~·. l-6 .•.. '; ........ 

·.· . 

,· 
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· ·1 DETAILED -DESCRIPTION 

Ref~rring now in more specific particularity· 
. : . . . . . . 

to the drawings, as shown_ in the_ overall view o.f Figure 

l~ .ther~ is disclosed· a generally schem~tit: planyiew of 

5 the overall operating -structure of ari appa_ratus 10 for 
. . . . . . . . 

··implementing the _sterilization and secondary· packaging 

- into_ cartons of pluralities of su:perimposecf pai~ed and . 

. interleav~d .. arrays of blister packages employed. f~r 'the 

cC:>ntaininent of- contact lenses in -a st~ril~ envirc>nment. 

As illustrated.in Fi9ure 1, there is disclosed 

.. a conveyor system including a plurai'ity of roller . 

co~veyors for the conveyan~Et of_ racks each.adapted to 

._recelve·.a plQZ:ality Of t.~ays· Cf:)ntaining. atiays• of 

blister packages in order to enabl$ conveyance thereof 

15 · into _a stei:ilizatiori un'.i t comprising a sterilization 

chamber. Thereafter conveyance thereof is implemented 

towards a EJeco·ndary packaging machine· ftir receiving ~he 

sterillzed arrays of blister packages·from the trays, 
. . . . . . . . .···· . . . . 

10 

with the latter being unloaded from ·the transport. racks~-
. . •' . . .. . . . . . . 

20 and for packaging predet~rmined quantities of_ arrays:o~ -­

blister packages into ca_rtons in a rapid and sequentia:1 .... ---
. . 

and fully automated mode of operatipn, as detailed 

hereinbelow. 

As shown in Figure 2 of the drawings, each. 

· 25 array of blister packag·es 12 consists of five B.djacently 

located base members .14 each possessing a ~avity ·16 for 

the containment of acont~ct lens immersed. in a sterile 

~que~µs solution, and with the array ~2 'be:ing s~alingly 

30 

covered by a single print:e_d label~formi~g ·flexible 

· 1aminated cover_ . sheet. is, so as t·o be _separable along 

·perfqration ·lines irit.o .individual· blister- pac:;:kages, ~ach-

respectively c:'ontainiflg ·a· :singie .co.ntac~-- ;I.ens~-

·--

.· .. ·· 
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l The base members l4, each pf which possesses a 

flanqe 20 at one end thereof, are ·constructed as. 

disclosed in copending tJ.s. Patent Application No. 
. . 

08/257, 796. (Attorney Docket_ No. 9014, VTN.,..0090) when 

5 positioned in a carton. 2_2 as . i_llustrated iri Fiqure 3 · 

arrang~d in invert~d irtterleav~d pairs_ Of arrays 12, 

~hown.in the drawing_a~·consisting essentially of six 

arrays in. this partlctila~ . 1rist~"nce i . f ii ling a·. carton . 22 

10 

as shown in Figure 4. ln ,the direction of. the arrow H, 

whereby ·the end flaps of the ca·rton ~re adapted to· be 

closed in sequence to form the carton of· Figure. 5. The 

lattt:}r is .. illustr.at~d with th~ opening of the reclosable 

. 'top flap having :·been et'~ected . thereof at some ~ubs~quent 
. . . . . . ' . " .. . : 

time so. as to enable .. access to the 'indiv~dual.blister 

: package~·. 12 therein-·· by a m~dlc~l p~act.1 tlo.ner qr user of 

the contact lenses. 

Reverting specifically. to ··Figures·. 1, 6 ·and 14 

of the drawiriqs 1 a_ l[St:.~~$..l,\.za"t;ion co~veyor. arranqemerit. 30 ·. . 

of the appar_atµs 10 includes.-~ f list= horizcmt~1 · ~o~~~yor : .... 

. 20 unit. 32 along which rack15 34·;·· 42 each. hav.inq a plurality 

of levels adapted to respectively receive and support in" 

rows a . number of upwarc:ily"".openinc:J compartmented . tray~ ~o 
adapted for t.he transport ~t' arrays of blister packages 

-12. 

25 

30 

35 

As illustrated.in Figure 14, each.of the racks 

34 is basically a rectangular open:.:..ended frame structure 

havinq horizo~tai s\lpports.36 and 38 and uprights 40, . 

and are' adapted. to .b.e conveyed. along the conveyor 32 to 

. a first. workstation. A,·.· with a first rack 34· having been 

.. Previously ·filled with ~mpty trays so each intended to 

respectively receive.a quantity of arrays of .l:>lister 

packages 12. . LoC:ated i.h front. of the· :rack· 34 a~ the 

-~ .• 
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workstation A is a further initially empty.rack 42 which 

is adapted to receive trays 50 wh.(ch· have been filled:· 

with.blister p~ckages .12.at the.worksta~ion.A,·the 
latter of which is adapt;.ed to receive arrays from a. 

.· :• 

5 blister package. manufactufing 'and sealing. f.aeility •. 
~ . . . . . 

.. The rack 34 at workstation A; and· the rack· 42 

which is located ah~ad t~ereof · a~e both· po~it;ioned ·on . 

respectiv~ lifting devices 52, 54, each having foldable 

scissc;>rs-type ieg~ 56; sa, and which maybe 

10 . pneumatically operated and which are.· designed to index 

each of the racks. 34, 42 ._vertically up~ardl.y and · -

. downwardly by one tray level. as required during the tray 

·unloading, tray .filling,'"arid tray loadirtg procedure at 

··workstation· A of the appi:u:atus 10. 

15' .. · For that purpose, ·the apparatus .10 is· provided 

25 

30 

35 

with. a first ra9k unloader 60 ·at wor~ijtation A in~lu~ing 

a horizontal pusher 62,. as shown in Figs. -6 :and 7,· which: .. 

is aciapted to appiy ·a push;ing ·action against ·-one· of . the .. · 

adjacently located trays SO ·in ail aligned level of raclt - ~ :· 

34 . so as' 'to caus'e . a tray. so· at the . opposite end of that' 
: . . . ·.. . 

particular row' o:f t'rays in the' rack- 30 to be slid of the 

. rack 34 onto a 

illustrated in 

tr~y loading arrangement ., 0, . as 
. . . 

Figs. 8 arid 9 of the drawings, for 
. . . .· ·. . ... 

. sequentially f il1ing .• each respective µnloaded tray 50 

with arrays of blister package~ 12.~ . . . 

The tray io~dincj' a:C'rangemel'lt 10. at workstation 
. . .. • .. . : .. 

A ·.includes a vacuum~actuated array-gri.ppinq de.vice 72 _ .·· 

for placing sU:cc~ssi.v~ arrays 'of .blt~ter packages i2 on 

·.a c'onveyor surf~ce 74 for _transporting the arrays i2 
toward~ a. ~ertic~~ chute ·76~ ' __ This. enables each .array 12 

to slide downwardly. With. the chut·e under the effect Of 

...... 
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1 · gravity or its own.w~fght'.to be. able to drop. into a t:ray 

·--so located ·below the lowe·J;' discharge end 78 of chute 76 • 

5 

. The arra.ys Of blister packages. 12 are f llled . 

. into the· tray so located at tra·y· loading arrangement 70, 

whereby the tray 50 I as shown in Fig~re 10 I consists of ·. 

a rectangular upwardly-opening box-like structure having 

a. plurality o"t vertfcal partitions 80 for_ming parallel . 

comi>artments 82 therE!between,· into each of whlch o~e Of 

·:the arrays. Of blis.ter packages· 12 is- fed _frOmQ .the chute 

io 76. .The arrays 12. are i illed into· eac.:h ·success.i;ve 

15" 

20 

25 

· · · .. compartinent. 82 bet~een adjac~nt partitions·· so as the 
··.· ... . . . . . . .. ·· . . . . . 

. . tray 50. is indexed forwa·rdly by a suitable pusher device. 

84 towards. the :f 6rw.~rd.fy located rack . 42 so as to b~ . • .. 

ultimately in alignment with one level t,hereot. As each 

tray so is filled with.a~rays of blister· packages 12, 

.upon each compartment ·a2 having ·b~en filled with an 

array i2 a pusher ·element 88 as -Shown in Fig. -1, will 

slide-' the tra~ into the•. therewith.·:.aligned·:l&Vel o.f · .. t~ .;._ . 

. rack 42 associated -~herewith,_ while a·,sub~equent empty. 

tray 50 ·unloaded from rack 34 is advanced to ·tray -·­

loading arrangement 70 so as to provide a success.to!'.' of 

ar~ay-filled.tray".5 50~ to be conducted into and.fill each 

level of rack 42. · Upo.ii the lev~l having .been· filled 

. with trays so each c_ontaining a speclfied quantity <;>f 

. arrays of blister paC::l<:ages ~ for . example forty;_two ~rrays' . 

12 in compartme.nts 82, ·ttie previouslylifted racks 34, 

. ._42 which w~re inltii:illy. fully raised by the lifting 
. . . . . . 

. devices 52 1 54 1 arE7· each indexed dOWn\olClrdly by _one tray­

SUpporting ·level so _as to. eriable the next higher level 

.· 30 or row of rack: 42 io._be_ ·filled. with .trays. 50 containing 

arrays of blister ·packages·: 12. This sequence of . 

. operation is rep~ated until the ·loaded :~ray~f i:1ie" rack 

35 

... 
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l . 42 is transported onto a further conveyor 90 upon· 

reaching its ful"ly io~ded lowermost pos.itfon, and then 

_laterally moved relative to ·conveyor 32"along the 

conveyor 90 towa.rds and .. a sterilization cha"mber" 92 at a 

5. . .. workstation. B. 

1() 

15' 

At that time,:the now empty rack 34 from which 

. the . empty trays 50 have. been. unloaded (so·. as. to be .. 

fllled with arrays 1£"~t arrangement 10' and then 

· inserted into .rack 42) is moved forwardly on conv·eyor · · 

into the tray loading position.previously obcupied by 

ra.ck 42 ·at workstation. A·, arid a subsequent rack 

containing empty· trays.· 50 is advanced along the . conveyor · · 

· .· 32 int~ positi~n·· i~ ·alignment ~ith the ~-ack uriloadel:' 60 > 

wile ~aised into lts·· highest .posltion by "iifteJ: 52, 

while the rack. 24 ahe.ad ttie~eof is also rais~d by 

. lifting device 54, so as to enable.· the tray· loading · 

sequ:ence "to be repea~ed. . . , .... , .. ~····· ... -········· .·· . . . .. ·. 

20 

As tt\~ -~a,_c;K.•-~ ~C.<>.P~~.:l:n!.Pg: ~~hf! :.t~_Cl°YJJ 5.0. "·t_Uled _. _ ;_~ ~ 

~ith -arrays of blist~:i; ·:pa,~k~g~~: .12 .is conveyed Qn. th~ 
· conveyor 90 into posi.tio.n ·_in _front of sterllizatipn 

chamber.92, as shown-in· ti.gs. 11 through 13.of the 
. . . .. 

drawings, the rack 42 is located beneath.a frame 

··:-.----~ 

str~c;:ture 110 stracidll~g the sides . thereo·f and extending 

above its uppermost· lev~l or.upper frame;. A .hook~like 

25 gripping finger 112.which is attached to a retl:actable 

30 

35 

·· an.d ex~endable belt member· 114 is adapted to_ eiigage the 

upper. frame. structure· of ··rack 42 distant "f~om the 

sterilization chamber 92. A drive .unit (not' shown) ls . 

. adapted to retract the belt meniber 114, thereby causing· 

. the gripping· finger .ll.2 to draw th~ rack 42 into the . 

steri~izati9n chalnber 92, and .then to reiease from the 

· .rack· 4.2 so as t9. enable· the ~haiilb8r- to "5eal.ing 1 y -c.lo.se ... : ~.: ' · · ·. 

.. ·· . 

.. , .. 
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1 ·and commence sterillzing operation on the"contents·ot 

. the . arrays 12 located therein. . . . . 

: Upon the completion· of .• the sterilization 

cycle, the rack.42 with the sterilized trays SO of 

. arrays Of blister packages 12. is then. pulled OUt ~f the 

chamber 92 by ~eans ·of :the ~ripping finger 112 engaging 

the. upper edge of the.framework of the·rack·with 

ext~nslon o.f the. conveyo~ belt 114 so as·. to po.s.i,.tion the· 

rack.42 in.operative.connection with a furtl'ler conveyor 

10 120 leaciin.:g towards a secondary· packaging or cartoning . 

•. 

\oiorkstatiol'.l C • · 

As: the rack 42 containing the s~er$..lized trays 

so· .with. the· arrays of b_liste~ pac;k.ages· .12· ls adv~_nced "to 

be_ positioned adjacent.a secondary packaging_machine .120. 

at workstation. c it is rafsed. by ~ l.fftinq device. 122 

similar to device s2 into· t·he highest position so that 

the lowermost row:·of··trays ·50 in ra~k ·42 is in .·· 

horizontal align~ent with a rack Unloader i26 having a 

pusher a~ 1281. and which is "simila:c to previously . 

20 discussed rack uriload~r "60 .both_ as -to . structure. arid. .. . . 

function. Ahead o.f rack 42 115 another rack 34 ·which-·has- ·· :. 
. . . . . . 

. been prev.iously. unloaded ~rad which is now· iri an. empty 

condition and which .i,salso in a fully raised position 

by means of a lifting: device 130 o"f .·the tyPe previously 

25 described·, as shawn in ·Fig. l • · 

At that i·oca_tion, . rack unloader 126, which, as 

mentioned,· .. in structural and operational principle .. is 

identical or similar 1:.o the rack unloader 60 employed at 

:workstation A, caus~s a pusher ·134 to slide a fully_ 

30 loaded.tray SO.containing the_ sterilized arrays.of 

blister packages l2 onto an unloader device 140,· as 

shown in Fig. 17- ~here the ·_tray so is rotatabl~ inverted 

35. 
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1 18(>·, such that ~he openings of each of the spaces or 

compartments 82 cortt.aini.ng. the sterilized arrays 12. face . 

downwardly, although the latter" are prevented from . 

· falling out of the tray 50 by means of ·~··retaining plate · 
. . . . . . ~ 

· 5 member 140 positioned t·hereberieath. 

·TJ;ie inverted tray so is thert ·indexed forwardly 

by a. pusher cylinder 142·. by a dista~ce of two adjacent . 

. compartment· Widths. SO as .. to enable two adjac~nt· ~ri:~YS .. 

12 to fall· downwardly into a·. chute 144, such downward 

·10 ·. displacing .movement· belng ~ided by a ~ertical push·er 1.6 

engagi_ng simultaneou~1y·· into twc.l op~nings (not showrt) 

·.formed. in the bot."tom of "each compartment" a·2 the tray a·nd 

.i.n·aiignment.witheach.compartmerit.~ontaining an·array. 

of b_llster·. packages. .The chute 144 is configured. so as 

15 · . to cause the two' .falling arrays 12 to pass on opposite· · 

sides of.· a g~ide-146 and. with a trough bottom 148 

. configured· so that .the . ai·rays i2 assume.· a hqriz~ntal 

position. invert~g _·rel~t.i ye, to, each other .. in .:interi"e.av.~.d 
. . . . . ' 

pairs, suc.-i· as sJ:io~n·-~n Fig~ j of_ the drawings. 

20 Upon_ a prede.termined number of pairs of arrays 

. ·25 

of blister packages ··12 being _superimposed on each other,· 

for example, such. three pairs·· of arrays for a total of .· 

jo blister packages;~ pusher member-will advance the 
. . . 

superimposed arrays of.blister packages towards.a 

conveyor-leadipg towards. the_generaily.diagrammatically 
. . .. . .. . 

illustrated secondary packag~n~ or cartoning machine. 150 

at workstation C; havil'.lg ref~rence _to Fig._16.of the 

drawings. 
As each ,inverted tray_ SO is ful-iy_ emptied· of . 

. 30 ·sterilized arrays 12, th~ rack 50 is advanced to a rack­

loadirig arrangemerit 154; whereby the empty tray SO is 

· again. rot~ted 180° ·.i~to" lts. ·e>rigln.al upwardly..;.c>pening 

35 
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. . . . . : 

1 po_sition~ cu'ld a pusher ar.iri'.156 is adapte,d to ·slide· the· · 

empty tray 50 into the therewith aligned level of.the· 
. . . 

. _empty rack 34 located adj_acent thereto. This procedure 

is repeated. until. the 1.evel of. the empty. rack. 34 is 

5 ··. filled with e~pt~ trays so wher·eupo~ the. rack is indexed· 

downwardly by onefurt~er level through actuation of the 

liftin9_devi,.ce 130 on which it is supported. 

concurrently, the rack 42 which has. the array-filled 

trays· 50 unloaded therefrom is also indexed downwardly 

J.O. by its lif.t;.irtg device· 122 so as to enable the subseq11ent 

highe~ level.· of array-filied trays 50 to. be. Sequent~ally 
pus~ed_outwardly by the rack ~nloader 126 towards the. 

now vacant: tray inverting ... me~hani·sm. •. 

.15 .. 

20 

- 25 .· 

. This ¢ycl~ ~f operati.on is repeated until the· .. 

previou~ly empt~ foniard lo~ated ~ack. 34. is filled with 

· empty trays. 50, and then· adv~nced by coriveyor ~ystem l60 
. . - . .. . .· .. . . 

·towards· tbe workstat1on A. so as .. to be in readiness fqr ... 
. . . . . . 

repeating the· previously described. sequence of __ 
. . . . . . . . 

operation. . - ·-- . 

As shown in detall in.Fig~ 6, this.represents 

the view take~_al.ong lin_~·-6-{in Fig. ·_1, ·shown on a .. 

somewhat enlarged scale, and illustrat.ing. each of the 

racks 34, 42 at w~rkstations A and c in thei,r fully 

elevated or raised positions on the respective lift.ing 
. . .. 

devices associated therewith. 

flereby, at: workstation A, · the rack. 34 is· shown 

in the process Of bei~gu~loaded.by the pusher Of tpe 

rack unloading device,- while another rack in itis 
. . . . . . 

elevated position is _shpwn in readiness for b·eirig 

30 unloaded proximity ·with the ·secon,dary packa.gin~ or 

· . cartQning _machine. 

~-· 

35. 
. . :·.·. 
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. . . 

Upori the rack 42 bei_.ng fully loaded .at 

workstation A wltb trays 50 containing arrays of blister 
packages 12, or conversely, the rack 34 being filled 

. with empty· trays ·at wo~kstation c, the }1~1:.lng device 

5 for.the racks are in ·their lowermost positions, ·as shown 

lO 

20 

:by the phantom ·1ines ~t ·ea.ch location, and the ra.ck~ are 

then adapted to be conveyed aicmg the horizonta_l 

:conveyor system into their.-respective further operative 
. : :' .. 

positions or l"ocations ~­

Reverting to· the secondary packaging·or 

· C(!rtoning machine 150; the l~tter is ~hown in Fig •. 16, 

and "is as d"etailed. hereinbelow. 

--~~'rs ill~str~ted in-:the pl~n· ~ie~~o~ Fig. 16, 
. the secondary packaging machine or. ·cartoning arrangement ·. 

150 ·in~ludes. a .serle·s of conveyor sections, .·and also 

includ~s a ve~:ti.cal chute ·structure 170 conta.i.ning a 
suppiy of open-erid~d but fl~t~fo.lded or lay flat cartons 

·22 of the type !ll~~t~at~d ·.in l'igure 3<thrc)ltgh·.:S:·:~f· the -C 

'drawings, with th~. ·end"s of th~ carton being ,:;in ~an ~opened 

condition. This particular ·chute structu·re .. and carton 
feed ari;angement is·· i1iustrated more cl earl~ in ·the 

detail drawi·ng of Figure 19. 
Adjacent to ·but spaced. from the vertical chute 

structure 170 eontainiog.the open:;..ended lay flat cartons 
25' . 22 is the tray·. unloading __ · workstation c. 

30 

35 

. . . 

A pusher element advanc~s.the six arrays 12, · 
or.in effect, .three inteJ:'Teaved array pairs· at the 

bottom of trough. i°48. shown in ·Fig. 17 towards ·a .further 

conveyor.180 which is "essent~ally offset but at the same 
. . . .. 

level as the lower end of the chute structure 170. · 
containing.the stack of .flatte~ed carton~ 22.· 

Thereafter, a car£on 22 "which is opened .. by a: ·pneumatic 

.ii-- ... 
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1 pulling elemerit 182-: as illustrated in: Fig. 19 into its 
.·. . . . . 

fully opened position as. shown .in phantom lines is· d.rawn . 

· .. downwardly and indexed. into a chute or co~v~yor 186. into 
. . . . ' . . . 

. alignment with an o·pen en.d of. the c:arton, and is then 

5 ·. push.ad or ·slid axially i•nto the carton· 22. 

•The c~rton 22. with th~ paired arrays ·12 
contained· therein is then ·advanced along.· a fur~her .. 

. . . . . . . 

conv~yor i:4n 188 which includes mechanisms.causinq the 

·end and side flaps of tfre c~rtcm. to be folded .i.nwardly 

10 into closed position, a.nd thereafte.r .is transf_erred to a 

. 15 

.. further conveyor for upward movement through a glu.ing 

appar_atus 194 whi~h causes. the glue flaps to be folded 

do~n int~ gl~~d. ilnd seai~d condition,. thereby. compieti~g 
.. . . . . . 

the.closed and sealed car;ton·structure~ 

From there, the carton.22 is conveyed to a 

·1abeling station wh~r41!i.n a jet_ print~r 196. i~pri11ts. 
information on the carton r~lative to the 

char_acter~stics.. of. the contact lenses _-contC1inect- ·in the . .. 

blister packages. of the.· arrayl:J 12, ·_and then ·is conveyed · · 

·20 to a further ·statior{ fo·r ~pplyincf·:a··=bar -code., stri.P to 

.25 

30 

35 

. th.e carton . Surface pertaining to. other inf orma_tio·n whi.ch 

·may be required. 

As illustrated in the drawi_ng Fig. 16, t~e 

sealed carton 22 is then positioned on .a horizontai 

conveyor run 202 so as to .. pass a weight checking station 

.200 ~hich. will provide irtfox-~ation .o~er the correct 

. weight of the filled carton 22 containing. the cirr~ys of 
blister packages 12, .indicative that the appropriate 

amount o~ array~ is .contafned therein •. 

The ·conveyor run.·202··then a~va.nces the closed. 

bar CQd·e· labeied, imprinted ~nd weight c'h~cked. carton 

towards an acc~mulatirig 0are~: 210 in which an entire. 

_., 

: ..... 

-. 
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sequence of cartons may be co.llec.ted and_ manually placed. 

into a larger box or cont~in~r for further storag"e or 

-·_warehousing. 

The foregoing pi:ocedure.is implemented 
. . . . . . - . . 

5 . Whereby I for instarice I . each tray SO n:iay "pOSSeSS 42 . 

COmpartmentS each adapted. tc). hOUSe I ·. respectiv·e1y One 

array" of' blister packag~s ""12, and wit_h each rack 34, 42 

being constructed with eight vertically stacked levels 

or rows adapted to e"ach "recetv"a eight trays. 50 in 

10· contiguous_ side-by-~ide ·relationship;·· iii ef_fect,. for a _ 

total of sixty~four ·(64l trays SO each containing· forty-
. . - . ·. . . . . . . . . 

two: ( 42 )' _arrays of biis.ter pa.ckages 12_ for "simultaneous 
' . . . . . . . . . 

. . conveyance into ~he :sterlllzing' chamber 92 •.. 

· While there··_ has been ~hown _and. described what · 

15 . are conside~ed to be . pr~:fer~ed embodiments of. the 

invention, it will, of course·; be. understood tha~ 

vario~s ·. modificat~ons and' change~· in. form or· _detail 

.- could .readil~ be made w:ithdut d:~P-~-~t:ing .from.~.t~-'""§piii!~-:. 
. . . . . . . . . ~ . . . 

of the invention •. ·It !sf _ther.efore, .lnte#.4~~ th~_t_ ttie· --~ .. 

· · 20 .·.invention be not.·limited to the .exact forJ!l_ and-:~~~~~1::-

25. 

30 

. 35 

herein shown and ·described~· nor to . a_nything less· than 

the. whole of the invention therei.n disclosed ·as 
. . 

hereinafter claimed • 
. • 

. · .. 

.. ~-

... .· 



-~23-

1 "WHAT IS CLAIMED IS: 
L An apparatus f.or the·. ste~ilizat.ion of 

arrays of interconnected_biister packages each 

cqntaining a contact·l~ns. in,·a sterile environinent; 

5 comprising: 

· (a) a plurality of racks transportable• 

between" a series "of workstations; 

· ( b) ·a conveyor ·arrangement for t;rallsporting 

said racks "between sald sE:!ries. ~f workstation~; ·'. 

(~) .. a plurali,ty of trays .for receiving said 

arrB:ys of blisteI" p~ckages,_each of said. trays being 

s~lE!c.tively l()adable into .and unloadable froin said 

racks; 

(d) means posit;ioning first and sec.o:nd of 
15, said rac~s at a first. ·said_ workstation~ said first rack 

being_ empty and said second:rack c~ntainillg a plurality 
. " . . . 

()f said' trays ~n an empty .condition;: . _ . . . ..... 

· ( e) unloading. means :at -~~~~: .. fJ..l:St ".workstaJ:ion 

for u~loading. individual° of. said ·e{Rpty trays · . .l.n.' 
. . . . . . . 

20 predetermined sequence from said -sec-ond- r~ck;~- --

.· ( f) means at said fi~~t workstation for. 

filling each said unloaded empty t_ray with· a piurality 

. of said_ a~rays advancing' the array~filled tray . into 

alignment with saiq c:Jmpty .. first rack and loading each 

25 . said tray into said first· rack ·in predetermined 

30 

35 

sequence~. 

( g). ·conveyor means· advancing said tr~y-filled 

first ·rack towards ct second said· ~orkstation c.ompiising 

a sterilizing cham~er; 

(h) means e~~aging said rack at said second 
. . 

-workstation for conveying.said·rack into·said 

sterili~ing chainber '-· ~nd~ said engaging me~ns ·withdrawing 

I 111111111111111111 1111111 1111 
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. l said rack from said steril-izing chamber subsequent to 

·· sterilizing of the arrays "in sa_id trays; and 

·. ( i) further conveyor means . advancing said 

. first" rack from "said st:eriilzing workstation. to. a third . 

'5 workstation· fo~ unloading said trays. from "said rack and 

.removing the sterilized arrays Of· blister packages 

therefrom. 
2. · An apparat~s': ·as clai'med in claim 1, .· 

wherein each said tray·. comprises a"n upwardly opening 

10 box;.;. like structure havin.9. a ··plurality of adjacent 
. . 

elongate compartments each adapted to receive 

respect"i vely one said . array of biister. package$ at said. 

first" worksiation. .. .• 
. . 

3 •. An apparatus as claimed.in Claim 2, 

15 wherein said filling means· comprises a vac:uum'-assist~d .. 

20 

structure for. iifting s\lcce·ssive of said array~ and . 

depo~iting said.arrays Into a.chute co•unicating with 

successive of sa.id co~~~~~~~~ts:. upon sa,i.d. _t~ay being 
. . - ·- - .. . . . . .... 

indexed forwardly.· at.· said: first ·workstation~- · 
.. - .... --

4. ~n app.fl:~atus as. claimed. in CI:a.!:11_1 1, · 

wherE!i~ ·pusher m~an~- ·1oac1s ea~h s~~~~ssi~~ of·-~~ld .. 

array-filied" trays into.· said first· rack. 

5. . An appaI:'atus as claimed in claim 1, 

wherein said first and second.racks.each possess a 

25 plurality· of v~rticall·y, sp~ced levels each ~dapted to 

respectively support a plurality of said trays in . 

30 

35 

contiguous positions. . . . . 

6. An · apparat:us ·as cl.aimed in ·claim s, · 

wherein lifting means at said first workstation support: 

said "first ilnd "second racks for.indexed vertical. 

di:splacement so as to facilitate unloading empty trays 

from successive levels of said second rack and 

-~ . ·. 
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1 ·· . c:oneur~ehtly loading ·array~filled tr~ys into successive 
. . 

· · levels of said first rack.· 

.1. An appar~tus as claimed in. Claim 6, 

·wherein said lifting means comprise pneumatically.:. 

5 actuated structures o~eratively associated· with and 

supporting said first and ·second racks for lnc.rement·a11y 

raising a~d lowering said.racks in alignment. with the· 

levels supporting t.he trays in . each of said racks •. 
. . . . . : . . 

. 8. An apparatus as claimed in Claim 1, . 

10 .. wherein.said unloadingmeans for said. empty trays.at 

. said first worksta~ioncomprises'a horizontally 

. displaceable pusher 1nember engaging· into said secol)d 

.. ·rack and coritac"ting ~rie of said: trays. tb slldirtgly. 

unioada tra:y at the opposite end of 1,aid rack towards. 

15 said .. tray f.illing means. 

9. An--apparatus as :c:iaimed, in Claim 11 

. ·Wherein said mean~ for. engaging and COnveyfng said. rack. 
. . . . . . . . - .. · . - - . . ...... - . ~ ·- .. .. . .. ~- . . ., .. -

.int_o said steriliilnq: chaniber · compri.~~s a gripping 

element engaging·.an _upper ed.ge of· said rack· distant from 

20 . said sterilizing chamber;" and ret~actable means-·for - . 

25 

·. 30 

35 

drawing said grippi.ng element 'towards:·. said "sierllizing 

chamber so as· to position·said rack in.said chamber and 

thereafter releasing said gripping element f,rciin said 

rack. 
10. An apparatus .a.s claimed.in Claim 9, 

wherein said gripping means· withdr.aws said rack fro~ 
said sterilizing chamber upon compl~tion of a 

·.sterilization cycfe. . · · .· .. 

· ·.ii. An apparatus ·as claimed in Claim 10, 

wherein conveyor meC!nS transports said rack. and . 

sterilized arr~ys irl ~a.id trays to a rack ilnl.oading 
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. . ~... . ., 

1 station for transporting said trays to a car.toning 

.. ai:ra~gement·. 
1~.· An apparatus ·as claimed in ciaim :t.o, 

wherein said rac~ ··unloading s.t.ation · c·oinprises pusher 

5 ··.·means ·for· success·ively .sfid.ing individual trays from 

said rack onto a. plat~orm;. ·.means for·. invertlng said . 

. •. tray; indexing. means ~or advancing said j.nverted . tra_y so·. . . 
. . . .. 

as to dispense pairs .. ·of arrays therefrom. 

13.· ·An apparatus· as claimed in Claim 12, 

10 wherein a downwa~dly ~xtending. chute.· feCei ves said pairs 

. ·. . 

15 

20 

of array; means a .. t· an outlet of said chute for orienting . 

... said' pai~s ()f array~ irit6 :interleave(i .P.airs, arid . . 

. collect.ing predetermined quantities of s·a!d. interl.~aved 

.. Pairs of. arrays. 
14 •. An .appar~tus as ·claimad in Claim 12, 

wherein_ said cartoning arrangeme~t comprlses a chute for 

dispensing cartons hav.ing open ends; and ·conveyor means 

. for transporting prad~t~rmined qu~ntities_· ·of .. pairs ~t 

said·arrays into succ~ssive of saiQ.cartons. . 

15. An appa~attis ~s claimed ln Claim 14-, 
. . .· .. - _., ·. ~ ' . . . 

wherein conveyor mean$. transports" said cartons· and 

. arrays contained therein through· apparatus for closing. 

the end flaps of said carton~. . . 

16. An appar~tus as claimed in ·claim is; 

· 25. wherein · further conveyor. means transp(>rts sa·id. ·cartons 

· through a glueing device for sealing closing glue flaps 

on said cartons so_· as to. form ~ sealed carton structure. 

. . 

17 ~ · An .apparatus as claimed. i,ri claim 16, 

30 . wherein a jet irik printer imprints information on said· 

cartons. 
·.--

.. - .· . 

.. -. . . - -~ . 

~- .. 

35 
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1 18. All apparatus as claimed in Claim,16, · 

wherein -labeling" means -adheres strips of bar c_oded 

· · .·information to said cartons. 
_,· .. 

. . . , . . 

19 •· · An apparatu~ as claimed in Claim 16, 
. 5 wherein weight checking .means weighs eaGh sa.id carton 

10 

. . : . .. . 

· and the conten~s th_erein·. 

20. ·. An. apparatus as claimed. in Clairrt 1, 

wherein said sterilization chamber_comprises an_ 

autoclave. 
21. · An·appar~tus as claimed in Claim. 16, 

wher~ln conveyor mearts"tra"risports said cartons to_an. 

·accu~ulati.ng a:r:ea for ·col1~ct.ing and boxing--~. plura~ity 
of said cartons. 

22.. · ·A method for tbe sterilization of arrays 

15 of _interconnected_blister packages each c~ntalning a 

'cont;.act .fens in a s~erile environment;. said method. 

comprising: 

(a)_ transpor,ting ...a plurality· of · ra~·ks b~tween 
.. . . . . 

•series of workstations; ··· 

20 (b) a plu~ality of: trays fo.r, r~ceiving. said 

arrays Of blister pa.ckages being selectiveiy loaded into 

·and unloaded ·from said ·l,"acks; 

(c)· position~ng_first and second of said 

racks at a first said work'sta~ion, said first' rack being 

25 empty and said 'second rack containing a plurality of_ 
. . . 

·said trays in an empty ~ondition; 

(d). unioading, ·at said. first workstation· 

individual of sai_d· empty trays. in predetermined ·sequence 

from' said second rack~ 

.30 (e) filling at said.first workstation each 

said unloaded empt:Y tray with a piurality of' sa.id arrays . 

advancing the array-fi~i~d tray into: al.igriment with sa,id: 
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·1 empty first rack and loading each s;iid tray into. said 
. . 

first rack in pred~termiried sequence; 

. ( f) advancing s"aid tray-fllled. firs"t rack 

. towards. c;l" set::ond said worksta.tion comprising a . 
· 5 sterilizing chambe~; 

. .. (g) engaging said.rack at said second 
' . . . . .. . . . . 

workstatio·n for conveying said rack into said 

sterilizing chamber, and withdrawing said r~ckfrom said 

sterilizing chamber subsequent_to sterilizing of. the 

10 arrays in said trays; and 

. ·(h) further advancing said first rack f,l'."om 

said ste:rilizJ.ng workst~·tion. to a .third workstati()n fot 

·unloading said: trays from said rack aiid removing the 

sterili:zed ·.arrays of bi°.iste_r packag~s.· therefro~. 
15 .2.3. A. method as claimed in Claim 22, ~herein 

20 

each said.tray comprises a~ upwardly opening_box-l~ke 
strucb.ir~ having a pi~rality ~f ad.jacent. elongate 

·compartments ' each" adapted. to 'receive- .respectively- one 

said array of blister .Pa_c;·kages .. at. s~id .. fi~st ·.· . 

workstation. : . · ... ~ ... 

·· 24. A method as claimed in Claim 23, wherein 

said filling comprises act."uating ·a vacuum-assisted 

structure _for lifting succes-~ive of said ai;-rays and 

. depositing s·aid arrays into a chute c~mm~nicating with 

25 successive of .said compartments upori said tray being 

indexed fo_rwardiy at said first workstation. 

'35 

25. A method. as claimed in Claim 22,· wherein 

successive Of Sa.id array~filled trays are each. loaded 

into said first rack. 
' . 

26. . A m.ethod as claimed in Claim 22, wherein 

s.aid first and seco_nd ri;lcks each possess. a plurality of · 

vertically spaced.levels.each adapted to respectively 
' ' 

' . ......... .. . 
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l support a plurality o·f said trays in contiguous. 

· positio~s. 
27. A method as claimed in Claim 2~, wherein 

at said first workstation said first and second racks 

·. 5. ai:e. activated for indexed vertical displacement so as to 

facilitate unloading empty trays from successive levels 

~f said second rack and. concurrently loading ·array~· 

10 

15 

25 

. 
. . . . . . 

filled trays into.successive levels of said first rack. 

2a·. A, method as· claimed in Claim 27, wherein 

said lifting compri~es a·ctivatin~ pn~umaticaliy.:..actuated 

structures.operatively ass6ciated with and supporting· 

scUd first and· second .. r.acks for:· incrementally. raisi11g 

andiowe_ring s·ai.d · ra<:;Jc:s iri" a"iignm~r1t. with the. levels 

.supporting . the trays in each of said racks. 

29. A meth()d as claimed in Claim 22, wherein 

"the:unioading of said empty trays at said first 
. . . . . . . 

workstation comprlses oper:~.ting a horiZ()ntally·. 

. . di·spiaceable pushEl+ membeE~for engaging_·_i~.~C? . said _second . _ -~ · · 

·.rack and· contacti~g- one o"f said. trayti_ ~~ slidi"~gi~:···--------c. ____ -

·unload a tray_at. the ·opposi~e end of ·;~id. ra~k • ..,. __ 

30. A.method· a~ claim!id.in.Claim_22, wherein. 
. . 

engaging and conveying said rack into said sterilizing 

chambf;!r comprise$ a gripping element enga9.ing an upper 

edge of ·said rack distant fr_ont said sterilizing chamber; 

and drawing. said gripping element towa:l-cls. said 

sterilizing chamber so as to P()Sltion ·said rack in said 

c)lamber and ~hereafter ·releasing· said grfpping"element 

froin·said rack. 
31. ·A method ·as claimed.in Ciaim 30, wherein 

30 said rack is withdrawn from ·said sterilizing chamber. 

upon completion of a sterilization cycle. 

35 
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l · ·. 32. A method as cla.imed in .Claim Ji, .wherein 

said rack artd sterilized arrays in.said trays are· 

transported to a rack unlo:ading station_· for transporting· 

said trays.to. a cartoriingarrangement. 

5 · 33. A method a~ c·laimed.· in cla.im 31, _wherein 

.. said rack' unloadingstation.compr!ses successively 

sl.iding individual trays from said ra.ck onto a plat:form; 
. ·' . .. . 

invert,l.ng said tray; ·and indexed advance of said. 

inverted tray· so as to dispense pciirs of arrays 

10 therefrom . 

15 

. · 34. A method as ·claimed in C~alm. 33, wherein 

a downwardly extendin9' chute ·r~ceives said pairs of,: ... _ 

array; 'orienting said pairs of arrays into interieaved 

.Pairs, ·and collectinc;r predetermined quantities of' sa.i.d 

interleaved pairs of" arrays. . . . 

35. .A method· ~s claimed_ 1n Claim 33, wherein·. 

said ca.rtonlng arrangem~rit comprises dispensing cartons 

·having open ends; ·arid .transpo.rting predetermined 

. quantities of pairs · of said arrays into. success! ve of 

20 said cartons. 
36. A method.as cl.aimed in Claim 35, wherein 

said cartons and arrays contained therein are 

transported ~hr.oi.tgh apparatus.for closing the end flaps 

of said cartons~ 
25 37. A method as· claimed in Claim·. 36, where~ri 

30 

·.35 

said.· cartons are·. conveyed through a glueing device for 

sealing.closing glue flaps on said cartons so as to form 

a sealed carton structure • 

. Js. A method as claimed iri Claim 37, 

a jet ink prillter impri"itts . in.fo~matlon on said 
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. ·.. . 

39 •. A method as claim~<I .in ·claim. 37, .wherei~ 

labeling means adheres.sf.rips of bar co~ed.informati6n 

·to said cartons. 

40. A method as claimed. in claim 37, wherein 

5 weight- checking means weighs each said carton and the_ 

10 

15 

20 

·25· 

30 

35 

contents therein. 
· 41. ·A. method as claimed· in Claim 22,· wherein . 

. . . 

said. sterilization challlber comprises an autoclave •. 

· 42. A.. method as claimed in claim 37, wherein 

said cartons are transported to an accumulating area for 

c·ollecting and boxing a plurality of said cart;orts ~ 

.·.< 

. ·. .. 
.. - -7. ~ -· • ·. ~ •. 
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