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Tool and Method for Heat Sealing Lidstock Field of the
I nvention The invention relates to heat sealing tools
w0 o0079%HB3 ng | i dstock to plastic containers torPEDIBR007/000515
seal ed packages, particularly disposable packages for
contact |enses known as bl#ster packages. Background
to the Invention Soft hydrogel contact | enses have
been i ncreasiog iRt 9 By gkt hey were
first introduced in the 1970 S. Such contact |enses
are conventional ly packaged in the hydrated state and
in a storage solution. Many contact |enses are
Fielp ot thedevkntiahong wi th t he aqueous storage solution, in
a di sposabl e blister package typically formed froma
rigid polymer. Exanples of blister packages can be
seen in US Patent Nos. 4,691, 820; 5,524, 419:;
TheSn&TE013 Blatss E1leat $6aling, tagto fdb 3ealing didstooi8 b, Fadic chhiaineas o
of a blister package can either be part of the
formpseajédhpackages, patticliany dispedabhleopackagasfar eardact lenses Heavn as
base, typically forned froma rigid polyner. In the
blistabpaekagenit i oned package types, the base that contains
the contact | ens and any aqueous storage solution, is
sealed by a flexible lidstock. This lidstock is
typically a lamnated foil which can be pull ed back by
Backanound ta thedioventien t he | ens contained in the base.
Typically, this lidstock is sealed to the area
surroundi ng the portion of the base containing the
contact lens. This sealing area of the base has
Softthygragsl contadidensas Satssbeantineibaging Inaropylaritysayer sineathey wese

rai sed flattened annul ar surface as seen, for
first introduced in the 1970's. Such contact lenses are conventionally packaged in the

hydrated state and in a storage solution. Many contact lenses are packaged, along
with the aqueous storage solution, in a disposable blister package typically formed
from a rigid polymer. Examples of blister packages can be seen in US Patent Nos.
4,691,820, 5,524,419; 5,578,331,5,649,410, 5,722,536 and 6,082,533. The base of a
blister package can either be part of the original contact lens mould or a separately
moulded base, typically formed from a rigid polymer. In the above mentioned
package types, the base that contains the contact lens and any aqueous storage
solution, is sealed by a flexible lidstock. This lidstock is typically a laminated foil
which can be pulled back by a user to access the lens contained in the base.
Typically, this lidstock is sealed to the area surrounding the portion of the base
containing the contact lens. This sealing area of the base has typically been a
substantially flat surface area, or a raised flattened annular surface as seen, for

example, in US Patent No. 5,722,536.
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exanpl e, in US Patent No. 5,722,536. However, it has
been found that this sealing area, whether raised or
Wmea0;7/0T®B3 pose probl enms during the sealing proReEEB2007000515
a nmoul ding process is used to formthe blister
package, for exanple, the m&erial may have sone
Hshri nk,age, resulting in sonewhat concave or convex
QW8YSrnhhag beescieundithab this sealingarkh abheathef rased ofhbthe4t5bse
tﬁ t he naked eye, the sealing surface may seemflat,
PrOREMS HUWIRG Hieesaniing Brocesst ffianmeutting prdceselisti@ed tORM (5 Blster
bgtvveen the lidstock and the sealing surface of the
PRPABRR Y exprWles dha matgrinloody fave soel shiigkddee rdsufldb @¢ LorhQwhat
the flange of a plastic container typically has a
CaONGRK OrreRR¥ex#RAliRg sunfaserratbet than adiat airkes. Nn‘trro@.gh hey thR6HaRYY
the flange, and an upper face which presses the
©YF; e ssRingaytiane mayiseesfiat, doecureatliengap bé babBiet toidX to 4
flan % of the package, supported by the |ower face
po%?i"ﬁ plwveen thelidsiaok andithe sdating siveaceof iHeasRKkabe t hE
flange of the package. Typically, the upper Tace is
heated in order to provide a seal by nelting a
Thk her nopl astic basal |ayer of the lidstock-to the
§ S5RINGJo Pt sealing thetlidstotk trthe flariyel offa adticc@Alding typR2hy
hageg@e&al ly have flat faces vyhere t hey contact the
PRYBERCetbich svirorts dnd eantainarfditebity B g MingbNshd an upper
facgacr‘k ge for sealing. One nethod to inprove seal
YERPPESP the iddodkeagainst thersedse $duting Safd RDf ERHYE Bf
thel. %errperature applied by the tool. However this can
CH3EE2Y% suPRBted rhyrtg%lbwr face avinipthtis if conkezt SRR theOowdRS Bace of
th ff%r med, such that the consunmer may have difficulties
eiflRnge AOE mgckage. Tyrieallycike Lippenfadeds hested ot ofdRetPF6HEES
eni ng the package. This is undesirable and can

en
SeﬁYvE)aH‘e%g SHhPIMRRiassE basal layenofehe Sdstbekt thendesding Burface of
the ccorg,i.ngl X it is an object of the present invention
{ 8"¥t 6P seHivgttods geneiglyt ek fitidfaces where they contact the

lidstock and lower surfaces of the flange of the package for sealing.

One method to improve seal reliability would be to increase the sealing pressure or
temperature applied by the tool. However this can also lead to increased strength of
the seal or weld formed, such that the consumer may have difficulties in removing the
lidstock from the rest of the package when opening the package. This is undesirable

and can lead to spillage of the contents of the package.

Accordingly, it is an object of the present invention to provide a heat sealing tool for
sealing the lidstock onto blister packages that provides improved seal reliability while

maintaining ease of opening.
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ing the lidstock onto blister packages that
;?gbzdgs i mproved seal reliability while maintaining oosis
wea®a/0ofs3bpeni ng. Summary of the Invention A f!PGTHBﬂTWO
aspect of the invention progldes a heat sealing too
for sealing a lidstock to a”rigid polyneric container
conprising a well and a flange having a curved uppe{
sealing surface and a | ower surface wherein the too
conprises a first plate adapted to contact the | ower
surface of the flange and a second plate adapted toh
(=5} 5@ Jidstock agai nst the sealing surface of the
S f % he second plate is curved Wi th
substahtially the same curvature as the sealing

[ late is
rface of the flange. Preferably, the first p
o substantially the sane curvature as

ved with , ' _ |
A ﬁﬂﬁgg?pge%?ﬁg% FP’SE'@_"&VOW@_ 7 heaigealingdecl|foryseating adidstack to a
. is curved with an identi cal curvature as the_
”gﬁdegrf I?'HS”CS YRY BMAIRIEY £ e e darfteng dafing stcupleatt uppks
ved. with an identical curvature as the |ower
Seéﬁd'{rgfsg’gf@"%m ﬁ2°"1'?r SHeace wergindhe tioheoraprises edsichlatk atigpted
i bstantially _the sanme curvature as the curved
to }gé'{éjig?tﬁﬁe Q’H’FF 8‘&'2308@"#}?6'%9%@@? sppens plate asepteddo preat ¢he
; g contact with the |idstock to press the
"dﬁ?%g%%e{c"kstt ﬁlfa?er?@feg flﬁ}g% Chtherfigngeihesein die sdvend piabgis,curved
; Lalkly uniformcontact tine and contact .
wit SO ARGl se civatiie apdne seing Iserfacsaofithe flange. Resferably.
|tO n leading to greater uniformty in the
thel % B OGso pagéa allp ntiglsthesemesurvatirgas thdlosver
N rfng ] urther inmproved by providing the
Suﬁyre so? EH% Q%Q%Fﬂgééﬁé?%?i%@ P qURedgithearcidentinalicervatare as
t y surface of the flange, such that as the
thep%gg't“leggy@{age qu{'ﬂé‘g'?@%e prRyBerfiest Piis isausisdith areideititst ock
cur@élgret &ethg lloWe‘%%Urfg’c%bg’fttﬁg ﬁén%le! y

By providing the second plate with substantially the same curvature as the curved
sealing surface of the flange, when the second plate comes into contact with the
lidstock to press the lidstock against the sealing surface of the flange, substantially
uniform contact time and contact pressure will be delivered over the sealing surface
of the flange, leading to greater uniformity in the strength of the seal over the entire
flange. This uniformity may be further improved by providing the first plate with
substantially the same curvature as the lower surface of the flange, such that as the
plates are squeezed together sandwiching the lidstock and the flange, substantially
uniform pressure is applied over the entire sealing surface of the flange over the

entire time span of the sealing process.
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uni form pressure is applied over the entire sealing
surface of the flange over the entire tine span of the
W@ e@b7iont§3pr ocess. Descri ption of Preferred EmboRCTEB2067/000515

It has been found that the noul ding process, typically

t her mof ormi ng, conventional By used to formthe rigid

pol yneric contai ner of the blister package, may | ead

to uneven shrinkage of the container after noul ding,

and this leads to the sealing surface of the flange of

t he contai ner taking on a concave or a convex shape.

flat reference surface. Although the curvature may be
Il (i.e. the radius of curvature is large), it may
It %%ngiﬂ“ff%’l‘%ﬁ'i’?t the masdding prosesmiybicatiythethbfbeming cemvértionally
seal strength over the sealing surface of the flange
usleg t¢ fog the Heid polymerig sectainer oftthe bitat paskadd, AMhytI8f to uneven
Suitably, in use, the first plate is not heated and is
shhpkageaf Hia canigiprirattetmeldingi s thisde sdxciomise @éaamﬁ slBace of the

f heatfe,gI to a suitable tenperature such that a hernetic
8@ Pt the cpptpingttabipgiesca cancaveson 4 cedek Bhapeg Thish@rvature may
Lg’édst ock when the plates are brought together to
NOLBRERRALNVIBTRIE tp thisnaker exe,card the gaiusTafeuhiatas anly Hes
) I.tagly a lamnated foil with a basal |ayer which
es‘ﬁg ighediby messwiing teslevgtiomottbebistei endsdinhag flawstdieridae

ealing surface of the flange. Preferably, the upper

Sul%ﬁ?er of the lam nated foil is a surface upon which
printing may be carried out. A suitable upper |ayer is
a nmetal foil such as alumniumfoil.The container is

ui |y moulded froma rigid polynmer, for exanple a
Alt q@?}g«b Fyyature may be small (i.e. the radius of curvature is large), it may be
sufficient to lead to significant differences in seal strength over the sealing surface of

the flange if flat plates are used for the heat sealing tool.

Suitably, in use, the first plate is not heated and is at ambient temperature, while the
second plate is heated to a suitable temperature such that a hermetic seal is formed
by heat transmitted through the lidstock when the plates are brought together to

sandwich the lidstock and flange.

The lidstock is suitably a laminated foil with a basal layer which melts to form a seal
when heated in contact with the sealing surface of the flange. Preferably, the upper
layer of the laminated foil is a surface upon which printing may be carried out. A

suitable upper layer is a metal foil such as aluminium foil.
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The
| ymer such as pol ypropyl ene or polystyrene. _
ggn?ainer conprises a well for holding the material to
such as a soft contact |ens mgt??fTﬂBTTWNMSﬁ
hydrati ng solution, and has a flange aroun e we
tg mhichgthe lidstock is seadled to Lor?1the S?ZL:dof
I e may sinply be the top sur .
Tﬁ%%ﬁ%ﬁ%&é&%ﬂ ;@gnmgquld@ﬂ¥r@aygg@id ipalyrre, fooexanadle a thiekindpRstic
surroundi ng the well and provided on the top
pg'&?%&é‘é"ho‘?s Rpr ‘g%%'é%ﬁg@.powwreg@arhmgomainémmfseg fb@\{erl]l for
b |1 or part of the upper surface o . e
et 36e Falesliads PR e hamtac ot g
. : hat when a seal is made, the conte
s{ﬁﬁ@;\,\éﬁ{f p'%% @%ﬁ’éqer@toﬂ%ﬁew%lé@tm&h thidn bidstadkus eedléd td¥erm the
din rocess can |ead to the top surface of the
S paééi%ﬁég%‘gﬁﬁéﬁ%e {18 sfmpiv he thectopl stitiecesefaié packays ftedie or
the flange, having a concave or a convex upper
mgg pe dbtbe foT of Higjpegiarersyriasndiog dvewelsand prosiged oh tiid1ep
I form ng_the container during the noul ding
sufffst gEthe rgckagenT b seqlBp suratecatdna frmgeonaycbme oISt dfshe
| at _.gheet of polymer and then is noul ded sinply
u@(‘)%” g%'%%eé’fa@ ffa,“gPe%ﬂ?Yi%d theseplingesuniang ssmodrais ¢heawell §iech that
e of the well, the upper sealing surface of the
W@%"Z%S%a' 5529 dhe erments ofthawell ofe heraetibaliygeatsdl Thdeature of
% dwth the same curvature as a result of the
th% ﬁ’e\?fe % RIRSTSS 178N 4&ad ta e iepsHEaceefItie package @ed endithe

| rface being concave and the | ower
LA X AR R L S
kovertion is. caoncerned with a nethod for provi ding a
su gé’e(. %Eﬁ?yna'ﬁegam HEREP $rigkage of He ralyrser fasieg theafontairter
L tion, conprisjing the steps of preparing a rigid
dug@@%@?'ﬂ‘“@%ﬁ@?%@‘c Bhieivalng a wel | and a flange

with a curved

Where the container starts as a flat sheet of polymer and then is moulded simply to
form a well, leaving the remaining surface as the flange of the well, the upper sealing
surface of the flange and the lower surface of the flange will be endowed with the
Same curvature as a result of the uneven tensions set up in the moulding process,

but with the upper surface being concave and the lower surface convex or vice versa.

Another aspect of the invention is concerned with a method for providing a heat
sealing tool according to the first aspect of the invention, comprising the steps of
preparing a rigid polymeric container comprising a well and a flange with a curved
upper sealing surface and a lower surface, measuring the curvature of the upper
sealing surface and preparing a second plate for the heat sealing tool having

substantially the same curvature as the upper sealing surface.
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upper sealing surface and a | ower surface, measuring

[ d
the curvature of the upper sealing surface an
wo@e@parisayy a second plate for the heat seal i ngp€DB2007/000515

[ [ t he upper

havi ng substantially the sa curvature as tl

sealigg surface. The net hod Eﬁy further conprise the
the curvature of the | ower surface

T'Z‘% ﬁ@ﬁ“ef’ ;'Pg\he@@Hérln% Bp &S stepsofimeasuring theecuhmturehvd tHedawer
[ tpol haying substantially the sanme curvatu_re
s@ga% r?g%ed‘%é'ge §Uﬁ¥ Pigparig a fissh plefesfngthe Mephsesting yool haviyg
L of pol me[i c cgntainers wll be prepared and
S%%ﬁr'@hgﬁé'ﬁefﬁ%’@ Y as Hipdpweyesusfaes af thedlangs: be used
for preparing the curvatures of the second and/or

' [ ture
| ates for the heat sealing tool. The curva
L hel r sealing surfaces of the flange

T%}?")an#&;\eg{?@ 5 lf%ﬁﬁ?’eﬁﬁ ceniginersiwit he peaparechand measured
rferometry. Another aspect of the

. it . .

S%%@ﬁ%&ﬁ%ﬁﬁ%@g@ T3t bfoesedder rreparingghe cw}vlaumdw the
| Qi g ont ai ner conprising a we and a

Se??'gdn%éanﬁ{?lﬁypggé%ﬁg@ hesheealisg #99lng surface and a | ower
surface using a heat sealing tool conprising a first

pl ate adapted to contact thg Iowgrtsurfacg ?Let he
| at te 0 pres
TG R OE & T R dPuiiieelies Sufcaset be feras fiabee.
SELSIR tnk} 3 ond plate is curved with the sane
m ratare gséi" ‘%ﬁ%"’?@gfﬁ PICERSEOR) ortiferfedonTedry.

curvat ! :
Preferably, the first plate is curved with the sane

curvature as the |lower surface of the flange. In order

h rength of the seal made by

Anbfle PSR! of L Bitio 804 A etog orraraiing afidetock e rigid

érf the. tool s gre cal i brated such that when
t g

p°'?'ﬁ§ﬁ‘fe§5r’§ NEnEERLE0ER Brlbanda tangewyith gy purvedgenereealing
sur%@%%%hoﬁgneﬂniagg tugltr:\lg( a ggt éeg ing]; lto%lpgc?mprising a first plate adapted

to contact the lower surface of the flange and a second plate adapted to press the
lidstock against the sealing surface of the flange, wherein the second plate is curved
with the same curvature as the sealing surface of the flange. Preferably, the first
plate is curved with the same curvature as the lower surface of the flange.

In order to better control the strength of the seal made by heat sealing tools
according the invention, it is preferred if the tools are calibrated such that when the
first and second plates are brought together to sandwich the lidstock and the flange
of the container, the force applied is controlled within a preferred range. Such a
calibration may be achieved by means of pressure or displacement readings on the
plates, and associated calculation formulae. However, a preferred method is to use a
strain sensing load cell (such as a semiconductor load cell) mounted into a replica

blister package with the surface of the load cell at the same position as the sealing
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of the container, the force applied is controlled
within a preferred range. Such a calibration may be
w@edpvsas by means of pressure or di spl acenent PECEEBNOYHOS1S
on the plates, and associ ated cal cul ati on fornul ae.
However, a preferred net hod/is to use a strain sensi ng
shrfad oiﬁl}el gfuch as a sem conductor |oad cell) nounted
Hiis I Ragags te pe perdkuigfethaitod! of te isvantian eT tefrepiit@
blks?eard CEH at the sanme position as the sealingsurface
Ot tHRE GG 'S Maunied ey thetiest plataisraithan tie firseartdosdcond plahe
anjeﬁavgmigc{]' The replica blister package is nmounted onto
ErEOYght igeien fo.thals otrprl sealing positisn aam thesappiietifapbesiemn by
ag{elabrought together to their normal sealing position
Rt MPNERLPNeECted i hedorsiaell bThenatirebserfingpositiat may then be
a lgsnnchtcﬁd to the load cell. The normal sealing
°g 7 AU SRS VR die tequisey seafirarfossripsssitowncbyghw eisiphs.
required sealing force as shown by the display.
Drawi ng The invention will now be further descri bed,
D@%E way of exanple only, with reference to the
anyi ng drawi ng. Figure 1 shows an expl oded vi ew
of a tool according to the invention with a seal ed
blister pack between the plates of the tool. The
at.ure.of the surfaces has been greatly
Th%i%&fé?w%'&wﬁ?ef“ﬁaﬁm%ﬁmbegt bywey ofiexsmplé enty onith keferefce
to{h%cae%smz in the first face 8 to accommodate well 7 of
SBPTRIMINGABWINGs seal i ng takes place. The |idstock
5is in contact wth the upper sealing surface of the
flange 4 of the blister pack 6. The first face 8 is
- with the sanme curvature as the | ower surface of
F 'Qt%ﬁ%¥$ﬁ%‘?ﬁsg%" 2’.‘5]%#@ \dowk §haitophaecogding torthe invppiiom witcasealed
. t of the tool is curved wwth the same curvature
bllsgé;rr Fﬁ%g bﬁ%ﬁgﬁhe pla{es of the tool. The curvature of the surfaces has been

greatly exaggerated.

The lower first part 1 of the tool has a recess 2 in the first face 8 to accommodate
well 7 of the blister pack as sealing takes place. The lidstock 5 is in contact with the
upper sealing surface of the flange 4 of the blister pack 6. The first face 8 is curved
with the same curvature as the lower surface of the flange 4. The second face 9 of
the upper second part 3 of the tool is curved with the same curvature as the upper

sealing surface of the flange 4.



10

16

20

25

sealing surface of the flange 4.Clains 1. A heat

sealing tool for sealing a lidstock to a rigid
W@Ioy/BTSBE cont ai ner conprising a well and a fPenoE007/000515

with a curved upper sealing surface and a | ower

surface wherein the tool cor?prises a first plate
ted to contact the | ower surface of the flange and

a second plate adapted to press the |idstock agai nst
the sealing surface of the flange, wherein the second

plate is curved with substantially the same curvature
2. A heat

as t seal i.ng, surface of the flange.
Iseal ?ﬁ“&af%%ﬂ"“itoeﬁfoa SeRling @ ligstariiola tgid pelymericeostatend
c@rh&fs‘? i S cbjrvcgd with an identical curvature as the

Seal vg? YEY Aag 8 flgnde with 2 cumed upper saalingesuriaeaknd g 16wy

i n oclaiml1 or claim2 wherein the first
S%f"ﬁaé? &"qﬁeéeq'& BW%F SRMPRSIs R firstipiateadiapted ty contast thel foratr $uface
he | ower surface of the flange. 4 . A heat sealing

°f3§%f'a%9&%\\ﬁgﬁ $Ryend Platespdarted neressihe hidstéokr against tiseseiating
S&I%E%fﬁpt vviﬂt h an identical curature as the |ower surface
0 bihe|fiangr, whereintheseseid plate in egvedivity sabstenttally the same
r?ﬁﬁl in ool .according to any preceding claim
¢ cor‘rprlPiagit 594189 stidare ‘gfhepfl‘%‘ﬁafi ng a rigid polyneric

container conprising a well and a flange with a curved

upper sealing surface and a | ower surface, measuring
2thepg: éeﬁat ur e of the upper sealing surface and

“prepar TSR NILRYAGCHARE do Flgim { méerrimthesseabiah latevislcurved

: i supstantially the sane or an identical
W"’@ﬁaﬁ)a%d}‘%r)%@’%tws ﬁﬁﬁ%%?e%'@aﬁvweﬁm%fwgea A net hod
according to claim5 further conprising the steps of
measuring the

3. A heat sealing tool according to claim 1 or claim 2 wherein the first plate is

curved with the substantially same curvature as the lower surface of the flange.

4. A heat sealing tool according to claim 3 wherein the first plate is curved with

an identical curature as the lower surface of the flange.

5. A method for providing a heat sealing tool according to any preceding claim
comprising the steps of preparing a rigid polymeric container comprising a well and a
flange with a curved upper sealing surface and a lower surface, measuring the
curvature of the upper sealing surface and preparing a second plate for the heat
sealing tool having substantially the same or an identical curvature as the upper

sealing surface.

6. A method according to claim 5 further comprising the steps of measuring the

curvature of the lower surface of the flange and preparing a first plate for the heat



curvature of the lower surface of the flange and

preparing a first plate for the heatsealing tool
whaoorngrssuibst antial ly the sane or an identi cal PCT/IB2007/000515

curvature as the | ower surfgﬁe of the flange. 7. A

method for sealing a lidstock to a rigid polyneric
and a flange with a curved

nt ai ner .conpri sing a well ] _
S%ag"ﬁ%?”é EﬁY'P% gg%%ﬁqtlégﬁéthsﬁam ar gidentical feankturs ian dhealotvent

al i tpol conprising a first plate adapted to
S%ﬁ%@é’?ﬁ'etf%é'g%v\er surface of the flange and a second
pl ate adapted to press the |idstock against the
sealing surface of the flange, wherein the second

7pI atﬁ iei oL(;qufrved W th the substantially same curvature
‘as t A8l fongraling pdidetosls tornegid pelymeric gontaineetdnygtising a
cording to.claim7 wherein the first plate is curved
S W(g]\f?#%tﬁf&ea"ﬁ'm 2PYyeq Hepes saelingistifaceiand adowensutfassausing a
hesgrg%a(ce of the flange. 9. A nethod according to any
5h8°TP9 {99l camPEsing, a dirs} glatryadaptesidp cantact thi hewkbrisarfacsy/of the
fiaRBE o(fi cIairgslto4. )
ange and a second plate adapted to press the lidstock against the sealing surface of
the flange, wherein the second plate is curved with the substantially same curvature
as the sealing surface of the flange.
10
8. A method according to claim 7 wherein the first plate is curved with

substantially the same curvature as the lower surface of the flange.

9. A method according to any one of claims 5 to 8 using a tool as claimed in any

15 one of claims 1 to 4.



