METHOD AND APPARATUS FOR FORM NG A TRANSDERVAL DRUG DEVI CE

Fi el'd,of the Invention The present invention relates to the field
of . manufacture of nedi cal devices. for the admnistration of a
drug fy the skin of a patient, and nore parti cul b8dgs to a
nethod an apparatus for the formation of such an article o manuf act ure
having a | ayered | am nate structure conprised. of a backlng | ayer, a
drug-containing pressure sensitive acresive |ayer, and a rel ease | ayer
l'i ner. Background of the Invention —For—sore—ti+re——
now,- it has been known by the nedical profession that certain dru s may be
adm ni stered to patients by being abdorbed over a period '

through the epiderm s or skin__of the patient w.thout usi nglﬁﬁEﬁ : ml
syringe or other i nvdwg ' &%’? i nt end ‘
adm nistered in this manner J8F 'hta matrix of ot her

materials suitable for contact with the skln of the patient. One technique

for doing so is to conbi nAS¥:-& E83eihi stered transdermally -with
a pressure sensitive amﬂae:ymew dlmvenaﬁloherélxtéq @ tetodetidda t he skin in

a ‘manner V\:hl | | e ac the n Ll ow
m gration of he\,\%J"lll % he ﬂé f&ﬁ aWiEQs i‘ 6@

ressure sensi adheS|ve transdermal |y

to the body eﬂmnés‘ﬁmﬁm °f\/\hén Mg F@Eﬁ%ﬁué‘-ﬂ% &RiNoye8 A he structure

of the arti ?a%ieﬁtm?dh& &@wrﬁatﬂﬁd:mMyarhukeﬁg:d @ pethedtand he pressure
sensitive ad

esl\.g Iro ontact th Q o { reyent | oss -of
t he drug. Fﬁﬁu?&% q%\e f%%calso %e?‘%\ﬁ %?? aé)"q% eD 8 noved from
t he prmsuremaptveeacﬂmim |¢me'-lcﬂlaﬂtr6ﬂd/ paminate aﬁpmtﬂ'bn thereof to
the skin of tdygyRabe@"tof a backing layer, a drug-containing
pressure sensitive 'a_ndhasive. layer, and a release layer

or liner.

or

Background of the Ipvention

15 For some time now, it has been known by the
medical profession that certain drugs may be
administered to patients by heing absorbed over a
period of time directly through the epidermis or skin
of the patient without using a hypodermic syringe or
20 other invasive technigque. Drugs that are intended to
ba administered in this manner may be compounded in a
natrix of other materials suitable for comtact with
the skin of the patient. One technique for doing so
is to combine the drug ¢to be administered
. 25 transdexrmally with a pressure sensitive adhesive which
can be firmly attachad to the skin in a manner which
will assure excellent contact with the skin and allow
migration of the drug from the pressure sensitive
adhesive transdermally to the body of the patient.

30 When this technigue is employed, the structure of the
article of manufacture includes a backing te protect
the pressure sensitive adhesive from contact with

other objects and to prevent loss of the drug. Also
included is a release liner which is to be removed
as from the pressure sensitive adhesive immediataly prior
to application thereof to the skin of the patient.

’ : RdBp:L 1 86-05- : 58 INSS
) 9e/v # v6o06ES - aiNqu:;’dyﬂéﬂgﬂl) Edebﬂéﬂd 96-0¢ zhﬁ‘!ﬂEES 1Y 9661 hS:BA@ 12/208 GIAIIIIY ]



2 The structure of such transdernmal drug delivery devices is showmn and
described in our application Serial No. 407,874, now U.S. Patent No.
5, 032, 207. ——ln order to facilitate practical and econom cal

mar’ruf acture and use_of such a transdernmal device, it has been found useful

he rel ea “Sl!qq@iassan ldceq permit said |i sily renoved
fro S?{l'g‘galdhesr ve c A olrcl)e st ep. ngﬁ’i&’?’@?@? Y
appl i cations descrr HFnr gues: and appar atus to acconplish this
obj ective of scoring the permt said liner to be easily renoved
from t he drug-containi ng pressure sensitive adhesive. However, continuing
devel opnent for | mproved manuf acturing efficiency and

operational considerations has reulted in inprovenment and variations to
that described in the earlier cross- referenced applications.

Accor di ngthe stresurs, PEatFUFh | Sransdereglt AEMg odeddVeET of t hose
|rrpr0ven'&ni\81ces is showlic\wndl degaailaidisianduretdmilicatiohel i eved to have

b d h I
been " dovgastha . 4, LIl JgSBRL WEOUSbkashe |10 L1 Tl onoe

|very devi‘ce“n order to permt said

liner to be easrly]r'f‘e z?ro“r"f?thga tontREATHGAd e & e sensiti ve
adhssi ve aecommaithDaiamefadtoer ehaaaeel oﬂeeuendatm:tﬁdﬁm in such

d h medi at el
fo i te beRfiiehi s rius BeehOPhafia ROt BB Ehd SiRdd ™l 0 0 Y PLD!
t he prepanmmns@fa%qq MFnﬁFi‘Hr %rﬁ%beyeaeﬂ:cerﬁmmes aplurality

of steps. ¢fbhSthed diilediven IS i &he adlpsi vaniss conpounded

'ayer i nt BRAGR %f%ﬁrﬁrﬁﬁﬂiéé‘%"@r? gL Vi B, *rr%if ¥ cquent |y made

TU88& cquent |y made
of 38 asti snd apparatus to accomplish thi.s objective of scorinq

the liner to permit said liner to be easily removed
from the drug~containing pressure sensitive adhesive.
However, continuing development  for improved
manufacturing efficiency and  operational

15 considerations has resulted in improvement and
variations to that described in the earlier cross-
rafexrencad applications. Accordingly, this
application is directed to a raflection of those
improvemants.

20 Several apparatus and methods are believed

to have been devised for intermittently or
continuously scoring the release liner portion of a
transdermal drug delivery device in order to permit
sald liner to be easily removed from the drug-
25 containing pressure sensitive adhegsive dispased
batween the release liner and the backing in such
devices, The liner is, of course, remeved from the
device immediately prior to it= being applied to the
skin on the patient. The typical procedure for tha
30 preparation of a transdermal drug delivery davice
involves a plurality of steps. First, a dilution or
suspension of the adhesive is compounded with an
appropriate concentration of the drug and is applied
to a flexible layexr intended to function as a
35 disposable relaase liner, fraguently made of plastic.
This release liner alsc forms, during processing, the
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This release liner also fornms, during processing, the
3 neans to carry a _pressure .sensitive-drug-containing adhesive

t hr ough
t he nanufacturing and cutting opereélon t hereafter. Next, a
bl e or prlnﬁm5$aﬂkﬁ enkaplagddal | s applied gyer the adhesive. The
resu%%ﬁgsiam nate in web cont ai ni ng Wé‘@?&gq:’?@w th a
backi ng on one side and] elease | iner on the other side. A

shaped and precisely siz device is then fornmed by peripheral cutting

. through all the layers of the resulting web. The di sposable rel ease |iner
can then be renoved and a second, scored release |liner can be attached to
the transdermal drug-containi ng adhegi ve. Alternatively, the liner
can be first scored and assenbled with the adhesive and the backi ng and
then the | ameanse toelcarey 0o priecsieei sedsdkdwesidoug-containing The purpose

of the nmult paRbRRvRI OSREGHEN foﬁh@ppﬂhﬂﬂa&% k'iKH anduddihg €l ease |iner
to the adhesive %gntar | N drug to avo bl e gg encountered when a
scored rel eSPEFR @‘ﬁé@& fi*pro i'ng? I‘?“h 3ﬁﬁf 3y Put rel ease
liner is ussuipadohaﬁehmnauﬂngﬁaﬂhésdang#tsﬁnqxnn fheatideesieecan pass
throtigh thenﬁ! etﬁieuitﬂ‘i@t A ah theivatee ﬁﬁusumg eaflhpra%lﬂt apr@?errs o

cracki ng, ar at.i eat ., .danmge w nat eria an possr e
exposur e of ?%&SF&F\?“HDP%‘P‘E‘%%} g’%’ﬁuﬁ 6?‘“5? ki °&?\/P§Bﬁ concer ns.

Mor eover, tlies@igposablke t rebedmsislinér conf ride t bthek saddent agb that t he
procedure f Q4

t dth
have a tendemo)géﬂg glgg%gagizé&”aﬁviégui&ei éﬁvfﬁﬂeﬂ BPsS. an us

nsive-_ 1 n_nass pro uctiron t

an a procedure
whi ch i nvol \R®E through TRdl thRcApyers ritFBR  over cones
the 10 resulting Wab. 'I'he disposable release liner can then

be removed and a second, scored release liner can be

attached to the transdermal drug-containing adhesive.

Alternatively, the liner can be first scored

and assembled with the adhesive and the backing and

1s then the laminate web cut to the desired dimensions.

The purpose of the multi-step procedure for

applying the backing and the release liner to the

adhesive containing the drug is to aveid problens

ancountered when a scored release liner is used in

20 processing. If a completely cut relsase liner is used

prior to coating, the drug-containing adhesive can

pass through the release liner at the score causing

equipment problems, cracking, separation, heat damage,

loas of raw materials, and possible exposure of

25 factory workers to the drug or similar environmental
concerns.

Moreover, these prior art methods suffer

from the disadvantage that the procedure for applying

tha release liner requires several steps, and thus

a0 have a tendency to be more expensive in mass
production than a procedure which involves fewax
&teps.

The present invention overcomes the
difficulties and disadvantages associated with prior
a5 art davices by providing a method and apparatus for
aimultaneously cutting an assembled transdermal drug
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difficulties and di sadvantages associated with prior art devices by
providi ng a nethod and apparatus for si rrul taneously cutting an assenbl ed
transdernal drug 4 delivery device from

a meb conprising a backing Iayer T a dr ug contgu ning pressure sensitive
adhweiogereasd rel ease |iner: \/\hrhhsGShatHasﬁeﬂ

i me sceerAkobinaalse! ease | iner
at a position internediate to f thetransdermal drug '
del i very devi ce. Acco-’f“ﬁ ' objectives of this
i nvention is achieved, in part, "Dy providing cutting edges which are

si mul t aneously sized to cut conpletely through the periphery of the
| am nate web to size and formthe transdernmal drug delivery devices, but
whi ch cutting edges are also sized #0 only cut or score the release |iner

at a positi t he er| e n nternedi ate or

cent er scopﬁﬂ gfgﬁd‘a’ﬂ g\lb Y‘?%%t %&%&ﬁas %e’ﬁ'br to the

non-r el eas &bl Mﬂﬁﬂénlnq mee%sumvannay@tvea |anbed by the use

gf | cutti ng:ed&aaehawm Ehﬂmnﬁtglﬁ&ﬁt IﬁhﬁndiﬁeZ%dﬁri @nsde][ ][Tal dr;lg
elivery o] ro re sufficien

I n di mensi %\#1%58& Pﬁm@ %el?t Fou thﬁ ?f\%’gﬁg'#cf% g’ gh t he

backithg, aMéPbGrYaﬁﬁ "F‘?ﬁ dizangderzal| dyugsdehivens Qﬁﬁiﬁ@&-l me, the
i nt ernedi ate or centmm;snm@gethﬁ su;géctgvaaore,ﬁ heghggease liner to

a point ju Lt._of .th hesi ve |iner throu the ease | ayer, but
not to the%ﬁ%@% is a&“ﬁg"e‘&’I'hJe"f epﬁ‘%l-:' ?’31‘ ESUP'g A‘ ¥t devi ces
whi ch rel atesiges uppehmsmlt,emwglmsizadttmg:unat:onpamahyt he formof a

sheet, eve f r rz gelU For exanpl e,
Ry g Mmoo Ui
t i

n rafus for scoring
a sh ’1"19 dvery ?‘f#e‘%or’q'%ge’gﬁ-c@arton bl ank
mat eri al . ThAsttimgt edges areeamy sizedr &d, onlyg owhilxxt acoral the

release liner at a position intermediate to the
periphery, and which intermediate or center scoring
does naot extend all the way to the adhesive nor ta the
p non-releasable backing. These . advantages are
accouplished by the use of cutting edges having the
configuration and size of the transdermal drug
delivery davice to be cut from the web which cutting
edges are sufficient in dimension to cut completely
20 through the web and thus through the :backing,
adhesive, and release liner layers. At the same time,
the intermediate or center cutting edge is sized to
score the release liner to a point just short of the
adhesive liner or through the relsase layer, but not
25 to the adhesive.

There are, of course, priocr art davices
which relate to apparatus for scoring or cutting
material in the form of a sheet, even when the same is
formed from a laminated product. For example, Forbes,

30 gL, U.S. Pate_nt No. 3,786,732, ralates ¢to an
apparatus for scoring a sheet like material. However,
it refers to the scoring of carton blank material.
The material thereby scored, is substantially
different from a prassuré sensitive adhesive

s containing laminate having a degree of dimensional

' instability and less resistance to cutting action. It
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different from a pressure sensitive adhesive containing |amnate
having a degree of dinensional instability and | ess resistance to cutting

action. It =5 1 s recogni zed that the

apparatus of Forbes. Jr. does |on for of ‘
drug-@' ?W‘ng pressure sensi Plﬁti Shéf piﬁﬁm Wi chedpﬁﬁ%y}ﬂg"oackl ng

| ayer and a rel ease liner. art reference i s Wodall,
U S. Patent No. 1,963, 393, whi ch cutting of a | am nated

panel, particularly for a sun vi sor, to protect autonobile drivers. The
di sclosure relates a panel formed of a sheet of thermal plastic material,
whi ch has a fabric on one side attachgd by an adhesi ve. However ,
both of these references constitute non-anal ogous prior art, because one
skilled in the mecogmizedtthat tthec@maratusaoﬁemmtdﬁes t ransder mal
drug del i verxaé%&ﬁx aS¥Behatibaldor et f&wa nd having a
di mensi onal | y unst abl e cross-secti.on ot, ec# 0 | ooK for guidance
inthe arts Feﬁﬁ’t‘Fans%ﬂﬁj"sts‘e’&l Rgn ?ﬁ‘?ﬁ%at’éﬂi‘%’&ﬁg’i‘@ Y8®® %mterials.
The | ani nat backingt hayes i at nelsasdeliamerdrug delivery device includes
one relgti | vely hard suﬁ@geer wrdor 5,;@,:5%%5@3 ié‘ﬁ@iﬁf’f% ®r flexible
surface, i.e_, .the gackl n %%3g S *menm ona ung I nner | ayer,
i.e., the dr §§%eP5n e nt u® i§5n§? ARE %&%g‘x ing of
Summary of tlae!landeutl:iednpanel, partfeglarly i fori adsahevisoegotag, it is a
princi pal Oblp%‘btt:a ti us t hat
will, with a’sin %{tarkaeaﬂ gﬁ%gﬁ;%??onog%%?&fﬂ%ﬁéﬁ?ﬁrﬂﬂgé2% of noving a
| ani nate web ifarmgds of a2k Shget Sl rth

10 which has a fabric on one si.de attauhed by an

agdhasive.

However, both of these references congtitute
non-analogous prior art, because one skilled in the
art attempting to construct a nearly paper-thin

15 transdermal druy delivery device, substantially in the
form of a bandage, and having a dimensionally unstable
cross~section, would net expect to lock for guidance
in the arts of cutting and scoring laminated panels or
sheet materials. The laminate of the subject

20 transdermal drug delivery device includes one
relatively hard surface, i.e., the release liner, a
soft or flexible surface, i.e., the backing layer, and
a dimensionally unstable inner layer, ji.e., the drug-

. containing pressure sansitive adhesive.

25 Summpary of the Invention

Bearing in mind the foregoing, it is a
principal object of the present invention to provide
an apparatus that will, with a singular machanical
motion accomplish the purposes of moving a laminate

30 web coumprising a backing layer, a drug-containing
pressure sensitiva adhesive layer, and a release liner
through a sizing operation, while at the same tinme
cutting a periphery af a transdermal drug delivery
davice to thereby size and shape said device from the

s laminate web, while at the same time scoring the
release liner of said device to a precise degraee
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pressure sensitive adhesive |ayer,
oper ati on,

pr eER2/i%43k ce
facilitate easy renoval of that

sensitive

rel ease liner to a degree which

and :a rel ease liner through a sizing

while at the sane tinme cutting a periphery of a transdernal drug
delivery device to thereby size-and shape said device fromthe |am nate

web, while at the same tine scorlng the rtelease liner of said device to a

adhesive |l ayer, while

Wi

drug contai ning pressure
HM] me avoi ding cutting the

esive or any volatile sol vent

contained therein to pass through the liner and thereby escape prematurely
fromthe transdernmal drug delivery device. . A further

obj ect of

is to be fo

r#i?’% ithe gﬁ&g§ﬁaﬁgal%ﬁr‘r‘§e‘t’%’f@ﬁ%r gﬂrﬂ]’g“"tzilﬁg §§é ﬁﬁet hg | ayer of

predet er m

princi pal

the invention is to provide a single step nmethod which causes
movement ofs@:fﬁclﬁweaemhﬂw&wew ﬁeﬁé@@ﬁdsfnﬁhaérﬂndfl ivery device

sai d devi celaysst) athidediatpobhd| sawel tine hvadding cuptidngsthdegree in a
nmanner whi Gfajddde aMdindrPEanat HE&:&E'@&.‘;& QHahadicwd =elRisdivdl Ng adhesive

Mvenbion 9% BBV NEBREAML SRR, RREAtped AT 0| AR

I nvenTi on

ect of the

ng a rotary

not i on capdtheough dtbet Ldnensandg rehErelyy escape Prexnturelat drom cal noti on
that is app£ﬁ§Wﬁfﬂﬂ§dtha§fﬁkﬁbega Py RiRdeli on of transdermal drug

delivery devi ces.

achi eve the af or ementh Sﬁé'&hﬁﬁt??w:aﬂﬁll GRIBFEE e FvVANEISh:

I t] onal qbject of the inventi

onis to
d between the

rotating cyléndm cprovidéeas pingle vekwapr alattioy whithe causesangul ar speed,

resuljpi ng | HoGé’:Béﬂ

preci se nmanner

15
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drug del;very davice is to be formed, while at the
same time forming said device to a predetermined size
and shape, while at the same time scoring the layer of
sald device used as a disposable ralease liner to a
precise degree in a manner which will avoid premature
release of the drug-containing adhesive any veolatile
solvant or the drug itself. '

Another object of the invention is to
incorparate the foregoing objectives utilizing a
rotary motion capable of continuous, precisely
controlled and economical motion that is appropriate
for efficient wmass production of transdermal drug
delivery devices.

An additional object of the invention is to
achieve the aforementioned cutting action along a line
disposed between the rotating cylindrical members
positively rotating at the same angular speed,
resulting in cutting force being asserted in a
substantially linear and precise manner, rather than
baing distributed across the entire peariphery and
intermediate (or «center) in a 1less precisely
controlled manner requiring greater force because all
peints are substantially simultaneocusly cut.

A related object of the invention is to

N %ﬁ%iﬂ&é%‘ﬂ% InfchUPSEAMddildaall | Nar and

achieve the foregoing objects and advantages with an '

apparatus and method which avoids stopping and
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being distributed across the entire periphery and intermediate (or

center) in a less precisely controlled manner requiring greater force ,
because all points are substaan?WTy“srnuTtaneously cut .

rel a t of the invention §Sﬁg 11@? for ts and
advagﬁaggnbﬁﬁth an appar at us an o e Voi ds s §ﬁ§

starting that is inherent in thods mhlch reci procate, as
|s required in our prior |nvent| the cross-referenced

rel ated applications. A collateral object of the inventionis to
reduce the unit manufacturing cost of transdermal drug delivery devices by
utilizing rotating machinery, as oppdased to reciprocating machinery, to
achi eve higher production rates, |ess nmaintenance down tine, and consequent

| ower mai nt eREARELINGD SEhAk cASadbbesrakl Ap aPRArasus ARG aethadent of
reci procat i nghige hireriprddalter, ot asi nps Mx@lguiced in our pridurther object

of the inven e t _ggg@ QQQH% cunf erence
of a cyllnde?hgghtfﬁﬁ E%ﬁpée at ?hgﬁga%%a I e é?%lng £§§61 ter of the
cyl i nder suchPPh ?ﬁﬁéﬁﬂinaJlty of transdermal drug delivery devices can be

cut fr®ma noving | amnadelVededal obdsetpatkeHaainoegeddmtigngb With a

t | t 1 Ni m t
o the veb s PeBRUR ol Bhndbictilidly Bk F amrdBRbRhy Suff " T 20 1RO €
t he inventiv8eapparst §aviees ney Hikllizing sosssingomashinery, ta cutting

eﬂges about appbgedi £6 L&ﬁﬁmtﬁw hmyxkét;ﬂ,grtd %uhuebeaﬁiwefl 0s ef paﬁk
tranader i SPASEAEEDDe RFERE)T ke abuREERaRTE  HERR: e T AR ot ni mum
wast e ¥hd t he€onsequent lower malntenance cost such as typ;cally

results from raplacement of reciprocating machinery

with rotating machinery.

A furthexr object of the invention is to
position the cutting edges ahout the circumferance of
a cylinder or roller while at the same time sizing the

~ diameter of the cylinder such that a plurality of

transdermal drug delivery devices can be cut from a

moving laminate web in close packed arrangement and

with a repeat length caused by prior sizing of

20 cylinder diameter to minimize waste in the web from

vwhich the transdermal drug delivexy devices are cut

using the inventive apparatus and method. This

positioning of the outting edges about the

circumference of the cylinder is such as to close pack

25  the positioning to minimize waste of ths web between

tha location of the transdermal drug delivery devices

removed therefrem to achieve minimum waste and the

greatest possible manufacturing sccnomies.

Other objects and advantages will be

30 apparent to those skilled in the art upen reference to
the following descriptions and the drawings.

In accoxdance with a major aspact of the

invention, there is provided an apparatus including a

plurality of cylinders in proximity to each other and

as disposed such that the axis of each is coplanar with

the axis of the other, Each such cylinder is

15
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great est possi bl e manufacturing econom es. O her objects and
advant ages w Il be apparent to those skilled in the art upon reference to
the follow ng descriptions and the draw ngs. In accordance with a
maj or aspect of the invention, théré is provided an apparat us including a

Pl Ukt b3/ cylinders in proxﬂ‘msnéutm BRS er an SﬁEEUCh t hat

t he ax?s 0 f"each I's copl anar wt I ﬁ g}t he ot er. ach such
cylinder is ﬂwfmn" rotationally nounted in
beari ng neans and supported the vvork that permts the

di stance or pressure between the axes of the cylinders to be controlled. On
at |l east one of these cylinders, referred to as the cutting cylinder or
roller, are disposed cutting edges. BThese cutting edges are of two types,
generally bei n &of aliyﬁpe to cut and si,ze the |am nate web entirely

t her et hr ougFP¥% fqunted  dnHeaning maans. Apdy SHRROTEESm t he | ani nat e
web, and altwewdby lrype femmbwarkshas pexslittanddes distanceelorase |iner

wi t hout affﬁfééilﬂré hgeg{,ggn ¢8at ad,mglgo@rqﬁﬁur fﬁ;}ﬂ d VEgagResi ve
adjoining t ease |1 ner, nor, the backi n |.ayer o nin the

dr ug- cont ai APH ﬂ&%ﬂre ane At Heaskqrng v@ Sender is
di spoSed andefesred obedasn themmutidngr whinﬂethe:m&dllrng,cxdrmder The two

cylinders @,g@gﬁﬁsy da/en tﬁ{&t ¢ denti cal
surface spgg sgir’l%n suc r%‘%mt -%%%m ust l'Eerm the% amnate web to
pass t her et F¥BubyPeE. s%ﬁ’b‘%%’ynaﬁégr BFaPe ¥Ret R Fut @R RAAQ i ng action
bet ween thetnaC)lJammar.a webaantdredyatherethranghate drmatses t hrough the

pl ane of th o] y i arﬁqﬁsl | i?léf:?{tt. ng the-
peri pher al cu?ﬁgﬁaﬁg%ﬂp B.Puﬁ hhﬁ' e?ggﬂ I ner sco%én edge a% t he points
whi c#B%ach ¥#bsapRdeale’ of & ﬁrﬂ) #o score simultanecusly

the release liner withont affecting the drug-
containing pressure sensitive adhesive adjoining the
ralease liner, nor the backing layer adjoining the
drug~containing pressure sensitive adhesivae. The
other cylinder is disposed and positioned in a manner
proximal the cutting cylinder. 7The two cylinders are
simultaneously driven to achieve substantially
identical surface speed and in such proximity as to
just permit the laminate web to pass therethrough as
20 said cylinders rotate on their axes. Cutting action
between these cylinders is achieved as said laminate
web passes through the plane of the axes of both
cylinders, simultaneously intersecting the peripheral
cutting edges and the release liner scoring edge at
25 the points which each of said edges are disposed on
‘the surface of the cutting cylinder pass through the

plane ¢of the cylinder axes, thus achieving the linear
cutting action ahove-described.

18

In accordance with this aspect of the

30 invention, there is provided an apparatus comprising

a rigid support means having a surface in the form of

a first cylinder. This support cylinder has an axis

and rotatably mounted on that axis is a shaft which,

in turn, is mounted in bearing means, said baaring

15  means being disposed within a framework. The support
cylinder is later referred to as an anvil roller.

‘ , : - : A9 INGS
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the surface of the cutting cylinder pass through the plane of the cylinder
axes,. thus achieving the linear cutting action above-descri bed.
In accordance with this aspect-of the invention, there is provided an

app rising arigid support nmeans having a s e |n the f or m of
%d@w 8“8 Thi s support ¢ ’Eﬁu H%Wa@'hnhram S aﬁé‘f

nount ed
on that axis is a shaft which, in

ed in bearlng neans, sai d
beari ng nmeans bei ng dlsposed wi t h The support cylinder is
| ater referred to as an anvil roller. 9

First cutting neans are fixedly mounted on a second cylinder having an axis
and a shaft coaxial therewith and algo being rotatably nmounted within

beari ng nmeans. Said bearing nmeans are disposed within a frame such that the
axis of the first or Blumiorauthinghoeangaavel £ixedly ) mountedicomxi s of the
cutting cyl h”ﬂﬁ&oﬁﬁ“&}l%@'ﬂﬁﬂn ra‘?i QRREABAL a VehAre! cb&Rfd1 ONe pair of

sai d bearing, nea el contro wth re pec a second pair
of said beaﬁ' 5@5%2 ‘Pg 'bfﬁ?o F I{;’%’%a‘k’ﬁ% ‘iﬂf%‘? pressure
bet ween t he Mianmem -anﬁaidrmm%nemheamwpgsndl vithin The

first gutti '39 m&s édehed’ldﬁﬂw eﬁkﬁ‘ ¢ Sthé afhrdal &f‘esﬁﬁééteg roller has

a cutting e ten surface_of the ing roller for
a first pre g ?%i %@ieé{l ﬁmgm:&?nﬁx’e%g%f he, ﬁg%ﬁ’%d as a cl osed
| oop nount eenmmu peotting raliean ahe soplarmarofwitheatuleasty roller in a

predet ef i najhs g BF dalle ! BéPLld "bate SpEInG! cbiE:681bEG oL e

surface. cond cutt] neans are 1] xe nmount e

pr oj ect ed amwgﬁ?f’é&@%ﬁ €140 & SEPPRE PRAY &F \ﬁF‘tlFﬁ P?‘*’-‘?HF-Bgfl rst regi on,
sai d s@cond mmsris nFaeapRtrollably vary the distance and/or

pressure batwesn the axes of the anvil roller and the
cutting roller.
The first cutting means fixedly mounted on
a surface of the cutting roller has a cutting edge
18 axtending outwardly from a surface of tha cutting
roller for a first predetermined distance. 8Saia
cutting edge is configured as a closed 1obp mounteaed on
and projected above the surface of the cutting roller
in a predetermined shape for defining a first region
20 of the cutting roller surface.

' Second cutting means are fixedly mounted on
and projected above the surface of the cutting rollar
within said first ragion, said second cutting means
having a cutting edge extending outwardly from the

25 cutting roller for a second predetermined distance,
gaid second predetermined distance being less than
said first predetermined distance, said second cutting
means dividing . said first region of the outting
cylinder surface to form first and sacond sub-regions

30 thereot,

A wmultilayered laminate web means includes

a first layer of release liner, a second layer of a
drug~-containing pressure saensitive adhesive adhering

to said release liner, and a thirda layer forming a

as backing adhering to the drug-containing pressure
sensitive adhesive layer. Said lanminate multilayered

‘ . . _ :AH INGS
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having a cutting edge extending outwardly fromthe cutting roller for a
second predeterm ned di stance, said second predeterm ned di stance being
|l ess than said first predeternined distance, said second cutting neans

di:viding said first region of the cuttWTnder surface to formfirst

andwepsgsss ub- r egi ons thereo'fhl%SheetHas Been ReblalRY! 1 | 2y @CTAUSRG332 € Web neans
includes a first layer of rele cond | ayer of a

drug- cont ai ni ng pressure. sensi fﬂ m&g&’R%dherl ng to said rel ease |iner,
and a third layer formng a bac it . to the drug-containing

pressure sensitive adhesive layer. Said |amnate nultil ayered

10 web is urged first layer first into conmunication with said first and
second cutting neans, said first c#ting neans being arranged to

comunLoat okt 44 PP ERERE LR EFED S i ARG, 11 wvers

i ng means
bei ng arrangbd t Slrstrmandc asecand heysting raeansy o sadd| b8t i ner only.

Salt f' ur gi n&utﬁiﬁ&rﬂuﬂﬁstm:?j)l&ﬁﬁngbﬂt &0 comdlnibata UeDEH tawd/| i gder andt ]
cutting cylin 0 0, ordance w
anot her as gg?@%?htahghi) rp‘ntélé‘c:'#li Egrg |és§&;nd a‘d‘éidthi“:""‘t %{% gte

rovi In which a
mul ti% ayer && I%ﬁﬁ-@\aﬂﬁlﬁébﬂ%"ﬂ?f géﬂm%eﬂ.h mEansef anstns&idr ot ati ng
cylinders sgicehnabl utitinef aibadns bmm ga dntﬁr%hﬁhh!ciﬂeeaCh ot her

32;%3?%5'@&?»@&“%%%%% BEL i a9 T AL

to achieve a
cutting actiison tdfroughd matmm}mwnmm wdb &hengsuppert bet ween t he

pair of cyldyideiaeranthd BRIy iy Mirdid A SpPbximity to 'each
‘10 other. '

In aceordance with another aspect of the
invention there is provided a method in which a
multilayered laminate web is urged between a pair of
counter-retating cylinders rotatably wmounted in

15 bearing means in proximity to each other, said
multilayered laminate web being urged by sald counter-
rotation into a gap formed between a support cylinder
and a cutting cylinder to achieve a cutting action ot
said multilayered laminata web along a line batween

20 the pair of cylinders and coplanar with the axis of
poth cylinders, with the method of cutting being
‘established by a first cutting means fixedly mounted
and projected on the surface of a cutting cylinder
said first cutting means having a cutting edge

25 axtending outwardly from the cutting cylinder surface
for a first predetermined distance. The cutting edge
is configured as a closed loop in a predetermined
shape for defining a first region projected on the
cutting cylinder surface and having a second cutting

3a aedge fixedly mounted and projected on the cutting
cylinder edge within said first ragion, said second
cutting means having an edge portion extending
outwardly from =aid cutting cylinder edge for a
sacond predetermined distance. The second

35 predetermined distance is less than said first

predetermined distance, and said second cutting means

. ¢ gp-07- :AY INIS
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both cylinders, with the nethod of cutting being established by a first
cutting neans fixedly nounted and projected on the surface of a cutting

cylinder said first cutting—reans—havi-nrg—a—cutting edge extendi ng outwardly
f ronvdy berrgaat i ng cylinder surface for a first predet grosussisodszsance. The
cutting edge is configured as @upebosiceftiaced 4 predet er ni ned shape for
defining a first region projecTH _ I hg cylinder surface and
havi ng a second cutting edge fi I and projected on the cutting
cylinder edge within said first region, said second cutting neans havi ng an
edge portion extending outwardly fromsaid cutting cylinder edge for a
second predeterm ned di stance. 1} The second predetermni ned distance

S aneS® 1Ma2s38ua kbl FACUE! HalnT Sk SLARE° sdedl SRl cul i ng
regi on of seydisdepordgeutoi forwy filxsdr and csegond subiregionsd second
It ayer e | L o . cantaining
pressur eyseﬁ?ﬁFgegga%gﬁﬁ' éﬁﬁﬁilﬁﬁiﬁ%ﬂ%aﬁi& ity & Bﬁ?@éuﬂ?%% a thi rg | ayer
fornmed® of afpxmedngofdhéri dgugocshtaintugndpreysure Theensltiveyered .
| ami nate vwelafRaive SdHesSHG Dol BA1A0EILEL- fl@y%&-i,?'ixﬁf d Mepfyd | nders in
Teans. The ARVEE RISy Toohe PROKLI AAdBA=L9, S AR Co0PBh and @
penetrate tlayegh sThe multilayszashdamichatie webl weans 8 wogednul til ayered
| 'am nat e welphy R8RS codRteididtatdon s Cthd | Sl IRANS 18 BEDRDALEY ! O
cormuef cate V\ntg&galgﬁélr.s | ayer O‘lt%'é iThe| vention will be
bet t &t under™® §8FRBERET Peﬁ%’@“‘!’b{ qtt ¥hERoEiEy &RrfR®%descri ptions
t her eof whi cutitdngoneansd WhecBirst cutting means is arranged to
communicate with and penetrate through said first,
second and third layers of said multilayered laminate
web means, and said second cutting means is arranged
is to communicate with said first layer only.
The invention will be better understood upon
referenca to the drawings and detalled desmcriptions
thereof which follow, and which:’
Brief pescription of the Drawings
20 Figure 1 is a cross saectional view of a
‘transdermal drug delivery device showing itse
multilayer laminatae structure.
Figure 2 is a perspective vievw showing the
apparatus of the invention in its simplest form, on
25 which only one cutting section is shown to form a
single transdermal davice.
Figure 3 is a perspective view of a cutting
roller showing a close packed arrangement of cutting
sactions over substantially the entire surface of the
30 roller and also showing pressure journals, drive gear,
and shaft ends. |
Figure 4 is a perspective view of a ataek in
which the pair of rollers shown in figure 2 are
cantrally disposed between a lower rubber covered nip
35 roller, and an upper pressure roller.

: : 11 98-02-C
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Brief Description of the Draw ngs Figure 1 is a cross sectional
view of a transdermal drug delivery device show ng its multil ayer

| am nat e structure. " Figure 2 is a perspective view showi ng the
apparatus of the invention i#a-its-—s+aplest—forsr on which only one cutting

sectwgi',?”gpom to forma single transderml device. porugossoazadi 9ure 3 is
a perspeciive view of a cutti ng‘Hﬁl <

~a cl ose packed arrangenent
of cutting sections over substa ire surface of the roller and

al so showi ng pressure journals, | nd shaft ends.
Figure 4 is a perspective view of a stack in which the pair of rollers

shown in figure 2 are centrally di sposed between a | ower rubber covered nip
roll er, and an upper pressure rollerl2

12 Figure 5 is a broken sl i&%ht |y gin?[far ged vi ew shgvvi ng, cutting
sections at the top sFAFURRACS P toProkennB81ighEIN PIHAT9Sd View Fi gure

6 i s an al t esheatiingecatbbay neeedtizinshakf tiné tapgsigeSandditittephbhdys a fiel d of

resilient nagﬂiﬁtﬁh%ugﬁligg‘cutti ng sections to discharge the transdernal li
devi ces and scrap from,the cuttjng roller after the transdernmal device ',

formati on has occurredigure & isppp, adterpative, embpdiBant, 6€4 broken |
cross Secti chllf Vo vEiquieen 5 wivieh hemplioyes & Tiefld icfunedildetitshowi ng t he |

oL o o GRS Ul Shecbiling QuiRLHnd o dtashargs Bl © © Shovs
unwi ndi ng, stFraRsdRmAds Aevigas prdprgramtyon Bhedextiingixalderpi ck-up and
packagi ng eqft@feiie tXafisdeieal deVide formation has occurred.
Figure 7 is a greatly enlarged broken cross
1o sectional view taken along the line 7-7 of figure §
and showing the detail of the construction of a
cutting saection.
Figure 8 shows the flow path of a laminate
web through the invention. Conventicnal unwinding,
15 scrap dispesal, and proprietary transdermal device
pick-up and packaging equipment are shown only
ganerally sinca they are not a part of the present
invention. .
d Ds i a od t
Figqure 1 is a cross section view of the
lanminate multilayer transdermal drug delivery device
10 and also the web material from which it is formed
by the present invention. The laminate web or
transdermal device 10 is comprised ¢of a release liner
25 12, a drug-containing pressure sensitive adhesive
layer 14, and a backing layer 16.

Figure 2 shows the essence of the invention
in perspactive view with a cutting roller 18 which
rotates on axis 20 and an anvil roller 22 which

30 rotates on axis 24. When viewed from left end faces
26 and 28, cutting roller 18 may, for example, rotate
on axis 20 counter-clockwise and then anvil roller 22

20

will xotate on axis 24 clockwise. They will
preferably be driven together positively so as to
as operate with the same surface speed. Also sghown in
‘ _ . s} ¢ 0B-0Z- A9 INSS
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generally since they are not a part of the present invention. Det ai | ed
Description of Preferred Enbodi ment Figure 1 is a cross section

view of the laminate nultilayer transdermal drug-delivery device 10 and
al.so the web material fromwhich it is formed by the present invention.
The WOS/A%45t web or transderrraTblscSeezIHaBiﬁxResla&@”Drl s PETHISR/3Jease | i ner

12, a drug-containing pressure: s |ve | ayer 14, and a backi ng
Iayer 16. Figure 2 sho [ [ [
0

“of the invention in
perspective viewwith a cutting r h rotates on axis 20 and an

anvil roller 22 which rotates on. aX|s 24 When viewed fromleft end faces
26 and 28, cutting roller 18 may, f exanpl e,. rotate on axis 20
counter-clockwi se and then anvil rolTer 22 wll rotate on axis 24

cl ockwi se. giti@e Mild apcateins! ya@ei&ila@matme} hepeaRdphbiNel Y so as to

operate with_t su e.spee Q

13 figure f‘pseié’ agséﬁl g '?Fafi%%‘%??g hdtal cutti ng edge 32
and a center cutting é‘dgw:sﬂ illustratems; gupéﬁsettﬁmeatpreferred
enbodi nent Oé:aacwdﬁmgr%ﬂexsus\hemaw ﬁxceﬁéeﬁthathibl gnggtting roller

36 has_t he m u S its face in a
cl ose Backeggﬁﬁ%n#ﬁésgeag‘éé én}%nﬁ“ﬁ% zle se%(}?(;%%lfl%tqpﬁg from scrap.
Al of the neeekicns 30 Bdhsposed opnvhtehiane ﬁ-ﬂaﬁsm s are cut

di sposed bet gppangahdnOsS €8kl &S m's@uaaéeBQ:w Hditids et tdngs tltut es
scrap, whichgscrap_neces r|I

liner, and pfFEe® F R, o Ak %ees i?ﬁ(}[ i&”' bbﬁékﬁﬂb%% | Chrflhgase

transder nal thei cﬁ'ﬁmmaﬂy @ngmua i et nidiisposedt dhdtawvamned, which
drug fgy be gxPeisy Sectichfy do"ghd 30’ as shown at 38 constitutes
scrap, vhich scrap neceasarily includes not only
backing material, <release 1linexr, and pressure
sensitive adhesive, but also .the drug for which the
transdaermal device formed by the present invention is
15 to be used, which drug may be expensive. Accordingly,
the preferred embodiment of the cutting roller show in
tigure 3 i= to minimize scrap. The cutting roller of
figqure 3 is also shown with pressure ‘journals 40 and
42. Tha purpose af these journals will be illustrated
20 in tha following figure. Also shown are shaft ends 44
which are preferably disposed within bearing blocks
hereinafter illustrated for rotational support and
positioning within an «operating framework as
hareinafter shown and described. On the drive end 46
25 of cutting roller 36 is alsoc shown a driving means
such as a spur gaear 48 which meshes with similar
driving means such as anvil roller spur gaar similarly
disposed for a positive drive therebetwaen, as
illustrated in the following figura.

Fiqure 4 illustrataes in perspective view the
apparatus of the present invention through which the
inventive method is practiced. Shown therein is a
base 50 on which are mounted drive side frame 52 and
operator side frame 54. Vertical columns 56 of drive
as gide frame 52 and 58 of aperator side frame 54 all

30
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the preferred enbodi nent of the cutting roller showin figure 3 is to

m nim ze scrap. The cutting roller of figure 3 is also shown with pressur.e
journals 40 and 42. The purpose of these journals will be illustrated in
the following figure. Al so shown aré Shaft—enrds 44 which are preferably

di swapsghousi hi n bearing bl ockmismaeeehndLL Sl !ic%l ust r at pdriuRerassd i onal

support and positioning wthi- @ framework as hereinafter
shown and described. On the dr MEW cutting roller 36 is al'so shown
- a driving neans such as a spur meshes with simlar driving

means such as anvil roller spur gear simlarly disposed for a positive
drive therebetween, as illustrated in the followi ng figure.

Figure 4 illustrates in perspecti vetdi ew t he apparatus of the present

i nvention thr h which the [nventive.ngpthod i i ced. .. Shown therein
I's a base é‘{}"%ﬁqﬁﬁ'&'ﬁggﬁé"ﬁohﬁf&“ ig;érggﬁ'la%rf‘-?\éﬁé aﬁ‘g 8B’érator si de
frame 54. \Widabie engagenens aff hepringshiecks iy $4.a66.58ndf operat or

side frame ¢gi alAnvil roller bearing blocks 70 and 72 ldrecfgkai n precision

4, 66, andiugeies! \SEER eile Sbwic (i And SHOPOERF Jidl sHRRY' 0P, L DVC

DriveSsi de F4 HRtisconkpighct step 22Jeentrablysprestoratad by 8 top 72
central |y peliredidiidetioby 24 tEHendfnd vhakh Id diwpoge whithiteadedi sposed a

knurted koA PRppERbR ey aB) ket 14, Botdcled 2AS) (BURECSD 1SL00
bl ock 62 arPurgPed asingskaveled kngb 36 .whRetationally ddepesedi cal |y at both

ends, a prepetuden BeatdingdBloeK| 68 FhdbeakihgbIBEK 62 hrd legynf erence 84.
l:[))|spg§ed be é&?%ne bear i nglgl ngﬁ ‘g'éd'i’nd g?al_sscuttlg%iler a%G on whi ch can
e séln pre T/ EP LAY A FEniaAns Rywg Y

both ends, a pressure journal 82 having a precision

machined ecircumference 84. Disposed between bearing

blocks 64 and 66 is cutting roller 88 on vhich can be

geen pressure journal 42 and spur gear 48, Also shown

15 are a plurality of cutting sectionas 20.

Bafore leaving the combination of the
pressure roller 80 and cutting roller 86, it is well
to axamine several aother features, Frame 52 retains
lips 88 which ride over the inside surfaces of

20 vertical columns 56 thereby restraining bearing blocks
within drive side frame 52 notwithastanding their
vertical movement., These lips 88 are also found in
symmetrical form on baearing blocks €62 and 64 in the
internal sides of operator's side frame S4. The

25 pattern 1s symmetrical with that shown for the drive

- side and need not, therefore, be saparately shown.,
Another aspect of the relationship between pressure
roller 80 and cutting reller 86 is the existence of an
optional strain gauge 90 as shown baetween bearing

30 block 62 and bearing blaock 64 on the operator's side.
A companion strain gauge is also employed on the drive
side in symmetrical form, and strain gauges 90
cooperate with conventional electronic equipment to
parmit reproducibility of the pressure applied to

35 cutting roller B6 by pressure roller 80.
‘ N 4 N7- L JNIS
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are a plurality of cutting sections 30. Before | eaving the

conbination of the pressure roller 80 and cutting roller 86, it is well to

exam' ne several other features-—Frane-—52-+etat-rs—|ips 88 whi ch ri de over
?13 rfaces of vertical colums 56 therebpy re aring

bI ocks W t?1

drive side frame 338 Ei fiie) thelird.xvE f'cal” novenent .

These lips 88 are also found in ZH mon bearing bl ocks 62 and
64 in the internal sides of -oper me 54. The pattern is

symmetrical with that shown for the drive side and need not, therefore, be
separately shown. Another aspect of the relationship between pressure
roller 80 and cutting roller 86 is ti® existence of an optional strain
gauge 90 as shown between bearing bl ock 62 and bearing bl ock 64 on the
operator's side. A coRo¥Atdanailyi nsynperted abekvempl o\RAATdNGt he drive
side in sympldde|7d @nd 7@ndsSanvil SeLDes $F WPDRE cddpedatiegconvent i onal

FUTE g o RS SRR bk URELNY lotlohl®eg'ss i oor! =0 '
15 anficym Shel Fransdgmmal doug (daldaary dexieag. blIAadd 70 and 72 is
anvi | iol | err@frenhi od saenenaé:esc,m tﬁethﬁw khay %ﬁesqahzcw' ng sections

"ol udes. on VR (PR srireas, Wigh. FuERig, 1Tl oy oo W 1 Cucting
roller spur geaaemave acppsttme péeive \hetiwdere anvdleareldex 192 ol | er 92 and
cutting roll ghaSutting $oANer 860! 119 18204 Lh-d1 e ShCURDLY s | ven by
nmechani cal rrean connec to its drive shaft that etrates bearing bl ock
72 'but the BFRLEERR PERCRLEN A LW
ci rcurifler encdrivé shaft thatl pene@zates sheaxmitey Mlogkpregi hubrthachl ned, but
this is partyeia hdandBY bddventional and not shown. The entire
circumference of anvil roller 92 is preferably
precision machined, but this is particularly important
at the ends bacause of contact with pressure journal
15 42 on the drive side and a symmetrical pressure
journal 40 not visible in figure 4, but readily seen
in figure 3. Pressure journals 42 and 40 establish a
precise minimum spacing between anvil roller %2 and
the cutting edges of cutting sactiona 30 on the
20 surface of cutting roller 86.
The bottom roller in this stack is a rubber
covered nip roller 96 which is not driven, except by
contact with or pressure communicated from anvil
. roller 92. It is brought into contact by an adjusting
258 machanism which may optionally be eccentric 96, which
is symmetrically provided at both the operator's side
frame 54 as illustrated in figure 4, and also at drive
sida frame S2. The combination of anvil roller 92 and
rubber nip roller 9& fead the laminate layered web of
30 figure 1 into the previously described combination te

achieve the inventive method using the inventive
apparatus.

Turning now to figure 5, a broken front

elevation view of cutting roller 86 is shown in a

3s slightly enlarged view with cutting sections 30 at the
top and hottom of the roller and also on the side

‘ , : - :A9 INSS
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at the ends because of contact with pressure journal

and a symetrical pressure journal 40 not visible in figure 4,
seen in figure 3. Pressure journals 42 and 40 establish a precise nni num

spaci ng bet ween anvi |

30 owgl

stack 1I's

into contact by an adjusting nec

cont act W|th or pressure conmuni mﬂmnm oI ler 92. It | (
96, which is symetrically provi operator s side frame 54 as

ﬁm’iﬂf

face of cutting roll er 86. The

42 on the drive side

but readily

er in this

rubber covered nip r GhisSheeQas Bbh RBpidceq NOt driven, except by

i s brought

ptlonally be eccentric

illustrated in figure 4, and also at drive side frane 52. The conbi nation
roller 92 and rubber nip rdler 96 feed the |ani nate | ayered web
of figure 1 _into the prgw ousléﬁ? crlbed conbl n%tlon to achjeve the

of anvil

i nventive nEBRIRFuEPRGVIEHRY Ny

in regard £@i ng now to

figure 5, atiiguren 2, ouuttaiwasacnmnewxﬁf a:mtt cosprdbedr of6 as shown in a
ﬁaglﬁggasweq?&fin&utédgw $£Cah@NardO1AtadiGade agg Dot tom of

slightly en

the roller

facing the ReREST ©

ing éﬁq‘%? aéswil'ﬁfét?wavleﬁ‘ﬁﬁi{'% edan,Ae 3s cuttllgg

secti dhs 30 shawrc dop wrapd avbund pthé piiarainferenceg ofd ghe3fodldran
i nt er medi at Mg t tin ebgl‘g,? 4. r% t g e 32 is shown
to wap ar o?'r?g t ggc??'g&ynéer e%ce gﬁ £ ﬁmﬁu I“f-'p nbEd

t he di mensi Jrvetlg

the roI I'n ure.

Al t hough

|ﬁ’¥m%ﬁ' bﬁné"é&ﬂiﬁt be readily

seen with trsmdegm:a ane&idwe@eatnénMent Showrei. tiiduxdheyl d be

{hrough’rel SEce PAAS M Snietl, CHRE Beradhehoiner el 0.

t hrou

9c/B1#:

15

20

25

30

35

32 is mtended to cut entirely through release layer
12, drug-containing pressure sensitive layer 14, and
backing layer 16 as illustrated in figure 1, while
center cutting edge 34 is intended to score release
liner 12 without entering drug-containing pressure
sensitive adhesive layer 14 or backing layer 16. The
tachnology for doing so in a planar format im
described in our parent application, Serial No.
407,874, now U.S. Pataent No. 5,032,207, which is
incorporated herein by refarence. '

Although the mathod and apparatus of this
invention can be used with release liners that are
less flexible, more flexible, or equally flexible as
the combination of the backing and drug=-containing
pressure sensitive adhesive layers, it is desirable to
use a backing having the same order of frangibility as
the release liner, so that the force neseded to cut the
entire device, and at the same time score only the
release liner, is about the same,

It is important to understand that the
present invention represents several improvements over
similar technology that is the subject of our prior
application Serial No. 407,874, now U. S. Patent No.
5,032,207, which  employed similar dQimensional
tachnology in a planar, reciprocating, total cut at
one time, separately fed technigue. Aas an improvement
thereon, the present inventive method and apparatus

89066 0 A %mﬁfqé‘—ﬂﬂﬂ. 3 vgc‘leoagu 96-0g-2
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backing layer 16 as illustrated in figure 1, while center cutting edge 34
Is intended to score release liner 12 without entering drug-containing
pressure sensitive adhesive |ayer_ 14 or backing‘%gyer 16. The technol ogy
far i in a planar format s described in

appl i‘ggtdl}gwggeri al No. 407,874, TixioShed/HE: BeRok@atedNO. 5%@%%| chis

I ncor porated herein by referenCe;*

_ ough the nethod and
apparatus of this invention can b¢ ﬂ"i'rmrease liners that are | ess
flexible, nore flexible, or equally t he conbi nation of the
backi ng and drug-contai ning pressure sensitive adhesive |layers, it is-
desirable to use a backing having thgzsane order of frangibility as the
rel ease liner, so that the force needed to cut the entire device, and at
t he sane ti machieved sntringcessentially adengis libsurepresenting |t

IS inportant ¢ha diesdst podnkhBbtibén %e&ﬁtiﬁ%ﬁ\ote&%ﬁﬁ s several

| mprovenents qver, Si ar_technpl o hat _i s e subject,of our prior

appl i cation ﬁiﬁnﬂg}&ﬁﬂfﬁ%&% 88,2 FRB. 1% g%?“??)?‘ whi'ch

enpl oyed  siam e guptace ovhl anethmsldey PR.a Fhumaas acgiyemcating,

tgt al ogit ?t _Mi?bnaecﬁtﬂ%@rﬁ ewaxim&e;tcw ddeatdonadei grteyggent thereon,
e present inventi ne and. appara

17 achi eved r@&ﬁtefnégegi%%t il °§E§ﬁ§°§%ﬁ§?‘}.e"%r gggﬁf"f‘ﬁgtf'ﬁgecl osest

poi nt bet weePkans cpresuepsivedy odreund | thescircumfegence afttang roller 86

as seen in figjien 4riitbdeifalVdrke 441ty dedlilkdl &% tH@Uaags a given
cutting section ?,sa.éttrans at es bﬁgrot t1on Of cuytting r%I er, ﬁépast t he
af or edescr i bt AnEates thrayahkhe Giogest, nroxiniey. hetyest fhene

ci rcuni@renceanvila mpller andnther cuttimy g aldexrver Modeviver ,athike sane
translates thgoQlh WAGeCEESES Y QhbMAL iR WEEY L€ right speed
to achieve a quality cut with maximum efficiency. The
same also results in a continuous rotary motion
thereby eliminating reciprocating motien which is
15 inefficient, maintenance prone, slow, and lass subject
to uniforaity.

Filgure 6 shows an altarnative embodiment to
that shown in the previcus figures in which the
cutting sections 30 are surrounded by a layer of

20 highly resilient material, such as a foam rubber 98,
Foam rubbar 98 will be saen not only to surround the
peripheral cutting edge 32, but is disposed on either
side of center cutting edge 34 as shown at 100. The

) resilient material 98 and 100 is intended to achieve

25 rapid discharge of the cut transdermal devices from
cutting roller 86 as well as the scrap laft after
cutting as shown at 38 in this figure, and in figure
2. _

Figure 7 is a greatly aeanlarged cross

30 sectional view of cutting section 30 taken along the
line 7-7 of figure 5. It shows that, contrary to the
disclosure of our parent application Sarial Na,
407,874, now U.S. Patent No. 5,032,207 the peripheral
cutting edge 32 is in the form of an inverted V. That

ik} is also the configuration of center cutting edge 34 a=
illustrated in figures S and 6. The diffarence in

‘ ‘ . H - - :Ag Ms
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anvil roller and the cutting roller. Mreover, this motion also feeds the
web at precisely the right speed t,o achieve- g quality cut with maximum
efficiency. The same also results in a continuous rotary notion thereby
elimnating reciprocating notion_which is ineffi CI ent mai nt enance prone,
sl oWyp@RHokfiss subject to uniformty

al ternative enbodi nent to thatThgﬁb’ﬁﬂf F‘b\/l ous f| gllj'?gis} [ n“vx/m ch the
cutting sections 30 are surroun w H ot highly resilient material,

such as a foam rubber 98. Foam be seen not only to surround
t he peripheral cutting edge 32, but I s di sposed on either side of center
cutting edge 34 as shown at. 100. The resilient material 98 and 100 is

i ntended to achi eve rapid di scharge 18f the cut transdermal devices from

cutting roller 86 as well as fhe scra ft after cuttln as shown at 38 in
this figureD®iRlti REEVEER cperipheral ¢ r €8B¥RT en| ar ged

cross secti engtingewedye cigt i wiyiciechasn a3(buaxm'ar adtmgm |{gme 7-7 of

appl i cati onSARRRAY et BOTLEE! Grbr %ﬁlgf?"i*eﬁﬁoaf SryMie 0T T
peri pher al "%&"gg & 3*'2‘“? ?eFﬁPPﬁE“* gaﬁdgﬁv'ﬁ' genetali¥at s also
t he cdhfi gubse encdfcumfierenmaitdfl fyomdget844asmm ldAnds prefedabbyfi gures 5 and

betveon per i o g %L‘tt.’.%’ R ST by mpeen B R s o
shorter di wmram-‘@ gl%’%ﬁ%ﬁﬁ? 8 the dFish: Eﬁl%‘bénﬁ'ﬂﬁi% figure 7.

Speci fi cal | yoe Dhaspesi phermi, angt pref@igs s .geeral s )unaagaml rcunf erence
U f age. ar o AHEHIRSAN AP LR Hebtobri REH' Hpdi® ook End AR EAbRD 011 "
10 delivered, as is known to those skilled in the art,

As stated above, peripheral cutting edge 32

is sized, in cooperation with the thickness of the web

shown in figure 1 to pass completely through the web,

thus cutting through the release liner 12, drug-

15 containing pressure sangitive adhesive layer 14, and
backing material 16. cContrariwige, center cutting

edge 34 scores the release liner 12 and does not

panetrate drug-containing pressure sensitive adhesjive

layer 14 or bhacking liner 16. By way of illustration

20 and in general, and without limitation, cutting edge

32 is preferably from 100 to 1,500 microns in height
from the base surface of cutting roller 86, and more.

preferably 9500 to 1,000 wmicrons, and even more

- preferably 9230 to 950 micrans, although obviously the

25 height of the cutting edge is dependent on the
thickness of the web. '

Similarly, center cutting edge 34 is

praeferahly 100 to 1,500 microns, and more preferably

850 to 950 microns, and even more preferably 925 to

k(1] 245 microns, although again the height is totally
dependent on the thickness of the release liner. For
axample, with a web of 10 microns in thickness where

the release liner is 6 microns in thickneas, cutting

edge 32 would he 937 microns in height, which center

a5 cutting edge 34 would be 935 microns in height. That
is, center cutting edge 34 has to extend sufficiently

: RV ® AT10d: ! 86-00~ :AY IN3S
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of 0.48 to 6.4 mm and preferably 1.3 to 2.8 nm again depending on the
apprqQpriate radius for the drug to be delivered, as is known to those

skilled in the art. As stated above, peripheral cutting edge 32
IS S{ | 0. cooperation V\nththe_‘f*m‘clmess;eHhewe i gure 1to
passw}ﬁgb y through the Web"hli.‘EHé&HQ}ﬁtl throughpﬁ;%d@gége l'i ner

drug- containing pressure sensiti 14, and backi ng materl aI
16. Contrariw se, center cuttli ,Iﬁm es the rel ease liner 12 and
does not penetrate drug-containi sitive adhesive |ayer 14 or
backing liner 16. By way of illustration and in general, and w thout
limtation, cutting edge 32 is prefetsbly from 100 to 1,500 mcrons in

hei ght fromthe base surface of cutting roller 86, and nore preferably 900

to 1,000 rinpnthe xpdeasecdinere Y& cecavad| ¢ F@Ore; IBE nhoekons, al t hough
obvi ous! y tfwmd-t@ntq& L8 Calit | Mecdapuy Scéﬁ@ﬁm'l} PReblrkhi ckness of

t he web. arI enter cutting edge 34 is preferably 100 to
1,500 ni cror&“%"rﬁm’&hﬁfé $¥ 850 to 950 nicrons, and even nore

preferably 925 to 945anqsf1mnmgh figurcn 8hea mtgmuis dstal ly
dependgnt ONgRekpn t bk Cﬁwa&wf e E}elﬁmlﬁﬁerinﬁmi%amwth a web of

10 m crons |n hi cknes erethe rel ease | e_’r | S 6 m I n thickness,
cutting edge® ﬂBH?ﬁ‘% 9= ¥Rt Bns %‘&Ht ? &utting edge
34 woul d be b@®Bimate ormrlitilayeyht welihaasi sshmmteinc&imu@ edge 34 has to
extend suffigkefdtably in rolled form, is provided 3!:3: g0 the rel ease
liner to cause ore, sum{lmgp‘tlyto cut the_drug-containing
pressure sen%PY?VEf‘éﬂhm E‘&?e Th HEWPERA| 4EING figure 8, a
schema®i c i scehvantbénahd:amw kg whbowh ahemmermie/mwat:tmd
enters the stack of rollers beneath a lower rubber
cover nip roller 96 whose speed is derived by contact
with or pressure transmitted from anvil roller 92,
The rotational speed and diaxeter of rubbar covered
15 roller 96 sets the web 10 speed into exact conformity
with a continucus rotary motion cutting that occurs
thereafter. That is, the =zpeed af web 10 jis achievad
by contact with rubber covered nip roller 96, in
contact and combination with the speed of anvil raller
20 92. Web 10 than travels from batween the nip formad
by rubber covered nip roller 96 and anvil roller 92
around to the top of anvil roller 92 to enter into the
cutting method and apparatus as occurs batween cutting
roller 86 and anvil roller 92 as hereinabove
25 described. After cutting takes place, the web 10 is
now compriced of sorap material surrounding each of
the cutting sections 30 and the transdermal devices
which maintain momentarily their position within web
10. Web 10 then travels across a transfer plate 104,
30 which is perforated to prevent the buildup of adhesion
or static electricity. The transdermal drug delivery
devices are then removed from the web and packaged for
atorage, shipment, sale, and use, using equipment
generally described for that purpose at 106, The same
35  is not shown, described, or claimed in the present
application ags not constituting part of the present

‘ ‘ - 1A INES
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and apparatus operates. A quantity or stock of a lamnate nmultilayer web
as shown in figure 1, preferably inrolled form is provided to the

i nventive apparatus and nmet hod and unwound using conventional technol ogy as
shown at 102. The web 10 enter s\f“'he\st%ers beneath a | ower rubber
covenwmpgriogshl er 96 whose speed 35 derived by tact por/USYI/oESSUr €
transmtted fromanvil roller 92., t HastRagy acl speed and di aneter of
rubber covered roller 96 sets the].J / ;W *ht 0 exact conformty with a
continuous rotary notion cutting: ereafter. That is, the speed
of web 10 is achieved by contact wth rub vered nip roller 96, in
contact and conbination with the speed of anvil roller 92. Wb 10 then
travel s frombetween the nip forned B rubber covered nip roller 96 and
anvil roller,92 arpund.to the t,op,of anvi oller 92 to enter into the
cutting met hbﬁ"'a’hafo‘%;ﬂr%"&?%&go&(?up’s"%ﬁ#ﬁéﬁwI:Ut’ﬁﬁg"gm'r'éer% and anvi |
rol l er 92 asoficwed rikthepnsgdtutingdscyin ds theni agntiresuplydied t he web 10
IS Now conpr¢§edafe T 2083 of UetvEk ftthaA0 albadls .t he cutting sections

30 and the transder nal Vi ges. whj.ch intai n .nonen Wl their position
Within web 10 veb 10 THAP (IR et vensior. naq o eéé}‘[p‘#a%g&'i;oﬁﬂ whi ch is
perfor & ed tcopnegeien twithup| preferradhevbodinent; adtc wiildcth® city. The

transder mal gdhidrdebod ANatIeHeeeSILMD LHLent EoR U theeebiheiapb and
packaged for nt_generally

t ot age hi prent .. sal e,, and use, . usi,ng,egul
described fo hélf‘gﬁm% 'emg’t“ toe °ﬁ5’%§ﬁ%§%lissﬁ8§ﬁ?8§s’é‘?i bed, or
claimed in the pmmdgpglncatdm;‘aathvesconaodl.tl:_l.dmgicpmt aid t he present
20 inventi OpgRliyRopAbs| 3o P 'R 1R Ridk ehifTehad8hiLit VRRg 10
constituting scrap |5 t hen,cont ] puously fe
_ 10 scope of the invention as” defined by the appended
claims, which are +the scle definition of the

invention.
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to waste di sposal 108, of conventional neans. VWil e the invention,
has heen described in connection with a preferred enbodinent, it wll be
understood that there is no intention to thereby limt the invention. On

the cQntrar there is intended to be covered all dlternati
nodi f%&ﬂﬁ% Vand equi val ents as may be included w thi R&f@é%ﬁ and
scope of the invention as defined by the appended clains, which-are—the

sole definition of the invention. - 21 CLAI M5

apparatus for formn sdermal drug delivery devl‘b@ém -

web (10) ham mﬂl E}@“E backi ng material (16),

pressure s (14), andggp rel ease I|ner :

| east one: corrbl nati on of : an anvil roller (22, 92) supported for
rotating about its axis (24); SLAIMBing roller (18, 86) having a
cylindrical surfage anﬂnsg dask fﬁr,_. Qiﬁ?.hagaaé% addrihadXiagu§20) . Which
axis (20) is caqpl anar vm& e axls anvil roller ;} 2, 92), and
the cutting rftemY-ARYIGS ’f‘?‘bﬁaﬁ‘l‘ ppving (IRYSER PE 1ol | er;

dr: ?/e rre?ns (248, bﬂdl)m?)r BRCEY i), otaat |d|gxg-|fmmmdimgol Ip:resaml'lez hle cutti ng
roller a sg&;% ?‘W il ayer we
bet vveengt he anvi ;%rltgﬁé‘abhég ﬁt#é\?% er ?imw &b&gﬂ'?eaﬁj

one cutting
section (30) fixedly nﬂhﬁF@&eon and projecting above the surface, the at

| east one cutting sectiam WiMQraliershonnthdng.redm(Bi‘)mend:oa second

cutting edge qlg.gﬂg tdl y a predeterm ned di stance fromthe
surface and cédéﬁai'%gﬁre SQ& pre fermi ned shape for-defjning a_region on

the surface for conductd nFUiEINGasFOART of DAYIRA N or CHIAR ly the
rel easaol i nersunﬂdccmdumdcmﬁp&m diramiento Uedt e a:mhtl fegaixianb as it is

oparatue of Mief Bl 4o ciaBle. Kbl e "Bel 8 68 the aquir’ of)°
. rotatably noulPddeFh proximty to the anvil

at least one cutting section fixedly mounted
on and projecting above said surface having a first
18 cutting edge extending cutwardly a first predetermined
distance from the surface and configured as a closed
lotp for defining a region on said surface, and a
second cutting edge extending outwardly from said
surface a second predetermined distance, said second
20 predatermined distance bkeing lass than said first
predetermined distance, said second cutting edge
dividing said region to form two sub-regions thexeof;
means to position the cutting roller in

proximity to the anvil roller; and
25 - a drive means to countexr-rotate the anvil
roller and the cutting roller to urge the multilayer
wab between these rollers such that, progressively
along a line coplanar with the axes of these rollers,
the first cutting edge communicates with and cuts
30 through the multilayer web while the second cutting
edge communicates with and scores only the release

liner.

2. The apparatus of claim 1 which further
comprise beéring means to support a shaft concentric

35 with the axis of the anvil roller.

‘ ¢ - :Ad JNSIS
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roller (22), for, in cooperation with the anvil roller, urging the

mul tilayer web (10) along the surface of the anvil roller toward the
cutting roller at a substantially sane |inear speed as a surface speed of
the anvil roller and the cutting roller so that, progressively along a line
copl amap owitdds1t he axes of the anvil roller and cutti ng Pl US6as03Re i1 st

and second cutting edges ¢ nicate with and at | east—enre—of _score_or cut
only the rM cut’ conpletely through &Je}e rTLI|tI | ayer web.
22 \‘ﬁ of claimZ which further: Been Replaced-.
pressure ap ‘\!‘-{ sel ectively exerting force ﬂ ti'ng
roller. Thet appar atus of claim3 further corrp fnarre
. (50, 52, 54) in which the cutting rol#%r, anvil roller and nip roI er are
nount ed; - the .presgyre risi pressure roller (80)
rotatably rmuntedJD ﬁg %A%an%av %’{gs&rer?%%? i?'ﬁf) at either
end, and nearROERE: sepebsangnuw'e@ﬁgm mvpn'e prehatl cansidndrico be

i ndirect | y exelticctha aidie 6#t thadcaetigf ralldr. conpl ementary pressure

journals (42, 40) N thgecu ler, t [k % Lcate W th
the pressure roller Joﬁ"?'nal éﬁ%@%}{\?& % &5' T% ‘g% ﬁﬁ\{at ¥claim 4

whi ch fﬁrther“%ﬁ%s bearing means to support a shaft concentric with
the pressure roller jow pilessure rollér rgmm;arﬂujﬂ;a ifl *ip@ 5 i n which

t he bearing ”fﬁgﬁ [ |y ] respe to the frame. 7. The
. appar at us of % %@ ﬁ%ﬁ %% TSR e%’h jﬁé‘ﬁ}? essure
roller is a team@aded pressure applicator (76) whi ch threaded pressure

applicator cooperates W waans! BbCa4EF: force against the pressure
10 roller; and

complimentary pressure journals on the
cutting roller to rotationally communicate with the
pressure roller journals.

8. The apparatus of claim 4 which further
comprises bearing means to support a shaft concentric
with the pressure roller journals.

6. The apparatus of claim 5 in which the
bearing means is slidable with respect to the franme.

7. The apparatus of claim 6 in which the means
to exert force an the pressure rollar is a threaded
pPressure  applicator, which threaded pressure

applicator cooperates with a threaded hole in the
frame. |

18

20

8. The apparatus of claim 7 in which the
threaded pressure applicator causes movement of the
pressure roller by sliding its bearings with respect
to the frame, thereby applying pressure through the
pressure roller Jjournals and complimentary prassure
journals to the cutting xoller.

30 9. The apparatus of claim 8 in which the
bearing means of tha cutting roller is slidable with
respect to the frzme and pressure applied to the
cutting roller from its pressure journals in part

positions the cutting roller in proximity te the anvil
35 roller.

25
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hole in the frane. 8. The apparatus of claim7 in which the
t hreaded pressure applicator causes novenent of the pressure roller by
sliding the bearing means with respect to the frane, thereby applying

press‘% ugh the pressure roller journals and COWWYG
j our na gz{l%he cutting roller. 9. The appar at‘ B

whi ch the bearing neans of the cutting roller is slidable with respect to -
the frame and pressure applied to the—eutting roller. frorﬂﬁsﬁheeﬁfaegmﬂsﬁ?h“d

1083{ Pﬁlgsrol I er”“llll lllu"l“lllsul lllj the anvil roller. 23 "0 mmm

claim9 which f'ur fher corrprl Ses pressay e neasuring devices attached to
frame to permt reproducibility of the positioning and pressure of the
cutting roller inl@roxThet yappanataisanef| olaimer 9 which 1furtherapparat us of
cl ?'t m 1 \m: le: zgﬂ%t&% 99@35@@8:;.&5&&&«; \(ih%ﬁrdééte hdﬂ:'&'&ﬁﬁa' e? Exlﬁlween the
cutting ro an anvil_ro i ev e S ntia y sane
surface spee? e to pﬁ?‘ltrl’r'@pﬁ'sgf"é% g’sa‘iﬁ °§’1 ﬁ]‘i"ﬁ#’z aiﬂ?r conpri ses
a transfer plRresanrepcredthe enbeingrindinn ylmoPFnlsthItﬂother and

cuttingsrol | ein¥il rRAQie¢e the transdernal drug delivery devices and scrap
13 " The appar at us 1+ amieor SPRREETE nofs IR i wREeh  HREEReEl Tl s
resiliently ceampeises par gasdtive drwe connection between the
cutting roller and the anvil roller to achieve
substantially idantical surface speeds.

10 12. The apparatus of claim 11 in which the
positive drive connection is meshing spur gears on the
anvil roller and cutting roller,

13. The apparatus of claim 1 which further
comprises a resiliently covered nip roller rotatably

15 mounted in the Lrame in proximity to the anvil reller,
which nip roller rotation is cauaed by at least one of
gontact with and pressure communicated from the anvil
reller, which nip roller in cooperation with the anvil
roller urges the multilayar web toward the cutting

20 roller at substantially a same linear speed as a
surface speed of the cutting reller and anvil roller.

14, The apparatus of claim 1 which further

conmprises a transfer plate disposed in close proximity

i to the anvil roller and cutting roller to raceive the
25 transdermal drug delivery devices and scrap remains of

the web from which the said devices were cut and
scored.

15. The apparatus of claim 1 in which the

cutting roller is sized with a diameter to achieve a

30 repeat length when rotating that minimizes scrap
logses from the web.

16. The apparatus of claim 15 in which cutting

sactions are positioned on the cutting roller in a

close packed pattern to minimize scrap losses from the
35 wab,

: ¢ - :A8 INSS
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14. The apparatus of claim 1 which further conprises nmeans to position the
cutting roller in proximty to the anvil roller. 15. The apparat us of
claim1 which further conprises a pressure applying neans for selectively
exerting force against the cutting roller to achieve the at |east one of

Scori N 9816481t i Ng and of cutting. 16.  The appargiteseizesds m 1.
wherein the at |east one cutting section (30) has a closed Uup Tt rst
cutting edge €gi on on_akd extendi ng outyas

pr edet er m ned e surfacé for cutting corrpl la "‘ﬂe
mul til ayer weﬂlmmgm m\mttl ng edge (34) extending o

surface a sec verm ned di stance, the second

24 di stance for scorlng or cutting Bﬂly the rel ease I|ner and the second

cutting edge dividjng t |ontoformt I, O her eof . 17.
A method for formbdrtr dﬁ Raratig g el F %e gégﬂfro ¥l til ayer

web (10) havi egmprises ;)ffbﬂhlictf ngemmnialmammnjg agnachiad rtp pressure
sensitive adhggbhVeudbing FELEASCLA | PRExICONPIES | Btk LA SEQRSh RHg

feeding the %tlkwe{' ‘*) t owar,d a uttlng roller (18, 86) wh1ch is in
proximty to $¢ i facend °§§)2‘ 98%unter-rotating the cutting
. roller &d anvil rd8ierAn apparagngufor nferming e $ansiernabmndrug | i ne

copl anar WIthabhﬁgagsdmlémboﬁ%'nﬁn%ns%yaahaamgigomagaﬁm@f ely through’

the multilayer rst cuttin on the cutting .

roller and, s&ori PYcuP® ﬁﬁli‘]llie r & e&g’é‘ngﬁE?"W*Wa BERBFFRut ti ng edge
fi xed on the esehsitdvecadimesive, and aASrelemsehbiinefd admprisingshi ch furt her

conprises feeding the wg b#.‘}ﬁiugh aniproller (92) caused to rotate by
engagenent between the we e anV|I roller, and the ni p roller such that

the webt@ ravel s al ong tAcPEESFER FH1LaR Latatably pernted 18 fhe| | near
frame and having pressure roller journals at eithar
end; '
a4 means to exext force agminst the pressure
roller;

15 an anvil roller mounted in the frame to
rotate about its axis; :

a cutting roller having a cylindrical
surface mounted in the frame to rotate about its axis,
which axis is coplanar with the axis of the anvil

20 roller, said cutting roller having complimentary
preassure Jjournals on either end to ratationally
communicate with the pressure roller Jjournals;

at leaat one cutting section fixedly mounted

- on and projecting ahove said surface having a first
25 cutting edge extending ocutwardly a f£irst predeterminad
distance from the surface and configured as a closed
loop for defining a region on sald surface, and a
second cutting edge extending outwardly from said
surface a second predetermined distance, said second
30 predetermined dietance being less than =aid first
predetermined distance, =said second cutting edge
dividing said region to form two sub~-regions thereof;
means to position the cutting roller in

proximity to the anvil roller;
35 a resiliently covered nip roller rotatably
mounted in the frame in proximity to the anvil roller,

. ] H - - : g JN;S
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speed as the speed of rotation of the nip roller and the cutting roller,
all three rollers being nmounted for rotation about their axes which are
copl anar and thereby causing the nip roller to rotate to feed the web to
the cutti oIIer in coope'ration with the anvil rolle The
et hoHO e PeTpSIad:

Im 17 further conprising selectively apply re to the
cutting roller t

| east one of cutting corrpl etel y through
the web and of sco ing only~The rel ease | i nerThis Shect Has

met hod of cl au ﬂ\“ﬂ“ﬂg@ l er conprises conducting the”lmm m‘m "L
conpletely th a cl osed packed arrangenent r?p
| osses fromthe web. ich niproller rotation is

caused by at | east one of contact wi dth and pressure conmuni cat ed fromthe
anvi| roller whilehchipinoXlee ewvtationope raised birtat tlwasthonk ofl | er ur ges

th | til t |
2L ool AR SOt S ey S

nv
a drive mean¥eide¥ou g‘Fhr'HtpaFé‘lﬂ-ﬁé 3\FePeRELPN & Wé‘ec&f‘f’iﬁg roI ler to

urge the nmul trd]a;aa:r wmjeshetive enul bibeyew| webs stowmind t hhe, cutadngssively .

al ong agline of tg%see S f cutting
edge comrunl c‘;@s W t% R‘%srggﬁgitéﬁi% rr%?"‘t‘ ﬁ?ﬂ spedd % f’e t he second
cutting edge THHARR cheed thﬁhﬁn'a"?c’d’f‘?e§°%P§ ‘E’FF% %@T‘e‘a@ Lexar .

19.
The apparat usagd cl aim 18 whi ch further conprises bearing neans to support

a shaft concentric wt té}% aﬂ{ LS dMider-2ok8te the a%tq'n The
. apparatus of claim18 fur er  conprises béaring neans to support a
shaft concent¥epdler and the cutting roller to urge the multilayer

10 wab between these rollers such that, progressively
along a line coplanar with the axes of these rollers,
the first cutting edge communicates with and cuts
through the multilayer web while the second cutting
adge communicates with and scores only the release

15 liner, .

19. The apparatus of claim 18 which further
comprises bearing means to support a shaft concentric
with the axis of the anvil roller.

20. Tha apparatus of claim 18 which further
comprises hearing means to support a shaft concentric
with the axis of the cutting roller.

21. The apparatus of claim 18 which further
comprises hearing means to support a shaft concentric
.- with the pressure roller journals.

25 22, The apparatus of claim 21 in which the
bearing means is slidable with respect to the frame.

23. The apparatus of c¢laim 22 in which the means
to exert force on the pressure roller is a threaded
pressure  applicater, which threaded pressure

3Q applicator cooperates with a threaded hole in the
frama,

20

24. The apparatus of claim 23 in which the
threaded pressurs applicator causes movement of the

pressure roller by sliding its bearings with respect
35 to the frame, thersby applying pressure through the

. + 98-0%- 1A9 INIS
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with the axis of the cutting roller.

21. The apparatus of

claim 18

whi ch, further conprises bearing nmeans to support a shaft concentric with

the pressure roller journals.

22. The apparatus of claim

the bearing neans is slidable with respect to the frane.

appawax9z#19a61 cl ai m 22 in which the neans to exert for PETUSIIBIPG eSSUr e
roll er

piegeuxe, SRS RATY And' EupliTnddcnpy, BefRabtd

21 in which
23. The

is a threaded pressure applicator, which 't hreaded—pressure
appl i cator coeperates Wth a threaded_tele in the frane.

appar at us of " glyl [ \Ml“m the threaded pressure appTh
movenent of tlc‘lmmu L“m Il by sliding its bearings \AJ
frame, thereby app yitng"pré&ssltre through the

26 pressure ¥xoller journals and corﬁﬁ
cutting rol

nmeans of th

i -

i mentary pressure journals to the

beari ng

rame and

pressure appvERals trethe: seEkingxoddetrom its pressure journals in part
positions the cut2§.ngThel |spparatpsoxadn tlaim tde dnvivhicd | the

appar at us of i i t ﬁ%&rﬁ?‘ I I uEi.ng devi ces
attached to the ra%rr'eiay% %gr%nué ?‘S&Fo CI%I |t$sg1§asﬁ%hd§hg§§? ?‘%ni ng and
pressude of RGRPRGH t FAg thE | Fane, sRQxPYeEFUrs (dRPIAed |0 oFher .

The appar at usatefinm} arellér Wireh figst reseuire | $e@rmaiosihi pardri ve
connecti on

26. The

27.

substanti al | é%%ﬁsggpggéé#{;;@ﬁ %lﬁégégaﬂ? p%%awh’égg%%% Kvgg_acm eve

of claim 27

.in which therpbk®8%4 ve drive connection is meshing spur gears on the

9C/6G#:

10

18

20

25

o

35

26, The apparatus of claim 25 which further
comprises pressure measuring devices attached to the
{frame to permit reproducibility of the poeitioning and

pressure of the cutting roller in proximity to the
anvil reller.

27. The apparatus of claim 18 which further
comprises a positive drive connection between the
cutting roller and the anvil roller to achieve
substantially identical surface speads.

28, The apparatus of claim 27 in which the
pasitive drive connection is meshing spur gears on the
anvil raller and cutting roller.

29. The apparatus of claim 18 which further
comprises a transfer plate disposed in close proximity
to the anvil roller and cutting roller te receive the
transdermal drug delivery devices and scrap remains of
the web from which the said davices were cut and
scored.

30. The apparatus of claim 18 in which the
cutting reoller is sized with a diameter to achieve a
repeat length when rotating that minimizes scrap
logses from the web.

31. The apparatus of claim 30 in which cutting
sections are posjitioned on the cutting roller in a
close packed pattern to minimize scrap losses from the
web, _

32. The apparatus of c¢laim 18 which further
comprises a field of resilient material attached to

P690€€S «Q 3(% ?gxgﬂﬂg,d?aéﬂyé.) PécleIé .‘?Ud‘ 96-0C-¢
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anvil roller and cutting roller. 29. The apparatus of claim 18 which
further conprises a transfer plate disposed in close proximty to the anvil
roller and cutting roller to receive the transdermal drug delivery devices
and renalns of the web from which the said devic cut and
scoré@bﬁﬁ, Bo. The apparatus of claim 18 in which thééEﬁﬁP 'l er
S|zed wth a dianeter to achieve a repeat | engt h when rotating ttat

i m zes scrap | osses fromthe o
WhICh cutti nHIﬁ

31. The apparat
E“wSI ti oned on the cutting rol Iineﬁssgietﬁas R?‘eglaceﬁ'
packed patte rap | osses fromthe web. Um lm
appar at us of, cIa|m18 which further ogprises a field of |aI
attached to 27 the cutting roller in

proximty to the cuﬁtihgutbtl.mgrt lia proximity techut nott togchiings. 33. A
met hod for fg._rdg'frig_ Eﬂg%g@gn&ir&{%ﬁ% \éagg gdevices froma multilayer web

havi ng | ayer I ng cont ai ning pressure sensitive
adhesive and a rel éaseAI i jakhed pt 9% r@emmq transdezpad « ARYEUI ti | ayer

web toward a dmitivery dewieasi t\rmoxlmlgdlqm vk blaviall aayebsth rollers
bei ng unt edyd Naa AT’ Ha | ong a - fﬂﬁé e copl anar;
count e;g-)rot at |£ng t%Icut {é?ﬁtilagl and ané E:Bﬁi:? %EQE“QE
progressi vel y3®F ve PF’-HES %I%ﬁ‘%ra Fakease: 1iper SPRBEASINGI | ers cutting a
region conpl etely throdgedihe the tiuiltidayerbwadi toward ia tattdng ng edge
confi gur ed ase@y (05! dAIndRY €X' SROARGLOUIRIL Y puth 1hdakky froma
surface of the cutting rolTer to .
ing mounted in a frame for rotation about their axes
10 which are coplanar;

| counter-rotating the cutting roller anad
anvil roller;

-

progressively along a line coplanar with the

axes of both rollers cutting a region completely

is through the multilayer web using a £irst cutting edge

configured as a closed loop and extending outwardly

sufficiently from a surface of the cutting rolier to
panctrate all layers of the web; and

simultaneousaly along said line scoring only

20 the ralease 1liner using a second cutting edge

configured to divide the region into two sub-regions

and extending outwardly from the surface of the

cutting roller not sufficiently te penetrate the
B adhesive layer.

25 34, The mnethod of claim 33 which further

comprises substantially synchronizing a linear speed
of the wmultilayer web with surface speeds of bath

rollers. .
35, The mathod of «claim 34 in which
30 substantially synchronizing linear speed of the

multilayer web with surface speeds of both rollers is
achieved by passing the web hetwean a resiliently
covered nip roller rotatably mounted in proximity to
the anvil roller, which nip roller rotates by at least

35 one of contact with and pressure conmunicated from the
anvil roller.
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penetrate all layers of the web; and si mul t aneously al ong sai d
line scoring only the release |iner using a second cutting edge configured
to divide the region into two sub-regi ons and extendi ng outwardly fromthe
surface of the cutting roller not sufficiently to penetrate the adhesive

| aywQ 92/1945134. The nethod of claim 33 which further reITNs9763326
substantially synchronizing a |inear speed of the mult+Hayer—web—wth-

surface speeds of both 35~ ~“The nethod fh
whi ch substantialTy S“l @& m ng | i near speed of the %‘Wﬁ tﬁgﬁ‘h

surface speed i s achieved by passing.th

resiliently c I"ef rotatably mounted in prox

roller, which nfp ? rotates by# t | east one of contact with and
pressure connunigé ron1t e anV|I IIer

28 36. The fy BRRS o5 3 aigi 33 YRIHe ERTHRBS ses appl yi ng

pressure tocmnrz;mm APPAYANgG' mmgra presthee quditiag rvekkerbl y nounted in
the frame i gsPh@<d rﬁﬂa\ﬁsheetbslmtﬂdmtaahyeﬁmﬁeédi By eR8UFEadeesul ting from

rotational g¢omuni cation et ssure r IIer nals and ‘conpl i mentary
pressure j OEP tﬁe %%t%ﬁ ‘&&%F‘QF rol Aﬂ‘ht,a cl ai m 36
whlch5furthvﬂﬂuéﬁtngsegrﬁbnlthhﬁgonhb ppemnunbcdpbniedhobmuhe cutting

rol I er usi nPrasaﬁess%slaeaguﬁrﬂslsemecah 2¢hede iy t Beebéar® (O permt
r epr oduci bi

sai re r.e he met hod of cl aim 33 which
further co F%Q? u??lﬁﬁ ﬁéﬁgﬁﬂgl ﬁlEﬁﬁ *mul tilayer web and
37. The method of claim 36 which further

comprisas monitoring the pressure applied td the
10 cutting roller using a pressure measuring device
attached to the frame to permit reproduecibility of
said pressure.
38, The method of claim 33 which further
comprises cutting regions in the multilayer web and

15 scoring the release liner in each such region in a
closae packed arrangement to minimize scrap losses from
the wab.

33, The method of claim 33 which further
comprises cutting regions in the multilayer web and
20 scoring the release liner in each =such ragion with a
cutting roller repeat langth to minimize scrap losseas
from the web. '
40. An apparatus for forming a transdermal drug
delivery device from a multilayer web having layers of
25 a backing wmaterial, a drug-containing pressure
gensitive adhesive, and a release liner, comprising:
an anvil roller supported in a manner for
rotating about its axis;
a cutting roller having a cylindrical
30 surface and supported for rotating about ite axis,
which axis is coplanar with the axis of the anvil
roller, and said cutting roller being positionahle in
proximity to said anvil roller;
at least one cutting section fixedly mounted
35 on and projecting above said surface, and having a
first cutting edge extending outwardly a first

B ] H - ) :}lg MS
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scoring the release liner in each such region in a close packed arrangenent
to mnimze scrap |osses fromthe web. 39. The nethod of claim 33

whi ch further conprises cutting regions in the multilayer web and scoring
the release liner in each such region with a cutting roller repeat [ength
to m WOB2/1948trap | osses fromthe web. 40. An appamwuwmﬁ ormng a-

transdernmal drug delivery device froma multil ayer web hawfﬁg’ ayers of a
backi ng mat eHﬂF’—a—dT‘UQ‘-‘cm—m ng pressure sensitive ad gt h@ndnaeplace B

rel ease liner ‘“‘ an anvil roller supp

for rotati ng n“m““mml a cutting roller haV|
surface and suppopted fr Sot'ating a t its axis, which ax

with the axis of the, anvil roller, and said cutting rol | er belng

po;slt ti onabl te ﬁdy‘%d:{hbu tq%fs?ﬁ@nvafrwl I %{a,id T)m-:ace a;ahaa%st one ;
havi ng a1 1 r SOREISHERS AT ch cRTENOHRFIRA LS TAGE EPF , SgeAlhg oa' ' 20, an
29 predet er ewidn dmtanbé shcfpces aiagd smrﬂecendam!t'cimél gdged as a

pr teflet er mdnedem,{g orouql;q,gg_-awgf rég0i Qaﬂi&” fﬁtﬁc’%ur faacgd,cap‘gdat secondoI
cu |ngegeex in romsaid surface a secon et erm ne
di st anc®, saiRF %&r}fﬁﬁ‘%&’% DRy dlsﬁgncﬁeﬁgv gm%ﬁmgg d first
predeterm necﬂtﬂtﬁ@ﬁ:ebesa'yd lsseorthmt gakhd eﬁi@u‘:&m&ﬂa@mﬁdr egion to
formtwo sub- &mmthaaeaf,sﬁ%d cutting aaxviaiﬁ&' agand cutting

rol | er being coupter atable in . relagion eac, wher eby counter
rotation of s&f %Hm\ﬁ'q 31“ 0, fAlPE ﬁ?‘# r‘gﬁteer"sg]'f an tlons to urge the
mul til ayer web between said anvil rullet and cutting roller baing
10 counter rotatable in relation to each other, whereby
counter rotation of said anvil roller and cutting
rollers functions to urge the multilayer web between
said cutting roller and anvil roller such that,
progressively along a line ceplanar with the axen of
15 the rollers, the first cutting edge communicates with
and cuts through the multilayer wab while the second
cutting edge comminicates with and scores only the
release liner.

41. A method for forming transdermal dArug
20 delivery devices from a multilayer web having layers
of a backing material, a drug-containing pressure
gensitive adhesive and a release liney, comprising the
steps of:

- feeding the multilayer web toward a cutting
25 roller which is in proximity to an anvil roller, both
rollers supported in a manner for rotation about their

axas which are ceplanar;
progressively along a line coplanar with the
axes of both rollers, cutting a region completely
30 through the multilayer web using a first cutting edge
configured as a predetermined shape, and extending
outwardly sufficiently from a surface of the cutting

_ Yoller to penétrnte all layers of the web; and
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ald cuttlng roller and anvil roller such that, progressively along a line
copl anar with the axes of the rollers, the flrst cutting edge communi cat es
with and cuts through the nultilayer web whi | e t he second cutting edge
communi cates with and scores only the rel ease |iner. 41. A nethod for
for m'w,?h dermal drug delivery devices froma nultipeygiseyaRazgavi ng

| ayers of a backing material, a drug-containing pressure sensitive adhesive
and a release liner, conprising the steps of: feeding the

mul tilayer web toward a cutting roller which is in proximty to an anvil
roller, both rollers supported in a manner for rotation about their axes
whi ch are copl anar; progr%%5|vely along a line coplanar with the
axes of both rollers, cutting a regi"on conpletely through the nultil ayer

web using a first Cutdign ooy ?famﬁcf@aaa Eiﬂé?@ﬁd%fzﬁigr@ﬂl $hape, and
J

extending o mardl¥§suff|ﬁg§ntly om a su&L%c %Eg cutthg roIIer to

penetrate al BIEARE ¢ ~~30
S|nultaneouspyfégbngﬂs&PddﬂNhéﬂ Sher brgdehermined r shapscreghon u5|ng a

setconfl cuttgmc:em ew-raaneﬂgt Owﬂtuhdﬂi?{‘ﬂeééﬁdehﬁtﬁ%ﬂede& éloet reg:jlon |
into sub-reqi.on id.second cu e, exten outwardly
fromthe suff%& nggtﬁﬁ%Eﬁfﬁf%gf¥8$| éﬁ E ﬁgﬁ g#éﬁ? to penetrate
t he adhesi v&tildger .a distance 1nsn£ticient to penetrate the

adhesive layer.
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et Has Been Replaced .
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