;RELEASERFILNIVMTH REDUCED TRANSFERABLE Sl LI CONE MATERI AL The pr esent
invention relates to FT®%@se film a mpjor utility of which is to protect

-and carry | abel

5

stock until the label is. put into use on an

appropriate surface. For many years | abels have B&®n prepared with a
“pressure sensitive adhesive appl. Q.one si I : | one
nmeans had to be provided to 1%1&% %%ﬁﬁ#ﬁgﬁggl ﬁ%&%é"?n
advance of applying the |label to the ultiSELECONEfMATERDADe | abel ed. A

t echni que has evol ved over the years by which the pressure sensitive
adhesive surface is protected by bringing the adhesive surface into contact
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rel ease | &he pressnthasnventicentealipbey to aghelessecfilm, a

major utility of which is to protect and carry label
stock until the label is put into use on an appropriate
surface.

For many years labels have been prepared with a
pressure sensitive adhesive applied to one side
thereof. Obviocusly some means had to be provided to
protect the adhesive surface in advance of applying the
label to the ultimate surface to be labeled. A
technique has evolved over the years by which the
pressure sensitive adhesive surface is protected by
bringing the adhesive surface‘into contact with a
release layer which has little tendency to aggressively
adhere to the pressure sensitive adhesive surface.
Thus, a second film having a release surface is brought
inteo contact with the pressure sensitive surface
carried by the label and thus protects the pressure
sensitive adhesive until the label is to be applied to
its ultimate surface.

Release films can be manufactured separately from
the label face stock. The release film is manufactured
and then cenvolutely wound into roll stock, which is
thereafter unwound and slit during the manufacture of
release film of a particular width dimension suited for
a particular label dimension. Often times the release
film roll stock manufacturer sells the roll film to a
different commercial entity which performs one or more
of the fcllow-on steps leading to the ultimate release
film-label combination for end use on a particular
surface or product.

A problem which manifests itself during the
manufacture of release film is the transfer of areas of
release material to the back surface of the film. This
transfer leads to printing problems during compietion :
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adhere to the pressureF§§g§itive adhesive surface. Thus, a second film

having a rel ease surface 1S brought into contact with the pressure

sensitive surface carried by the | abel and thus ppotects the pressure 20
sensitive adhesive until the label is to be applied to its ultimte

surface. Release filnms can be manufactured separately fromthe | abel face
stock. The release filmis manufactured and then convolutely wound into

rol'l stock, which is 25 the reléfséeafini-1Hpelnsitonk ebmbidating.t hafter the

arti oul ar 1 abel df morstiaedy tEHE A AN Y aGhOERRERY, PUERES, 1obed
manuf acturer sells thestegk, fthen tabel dsuftacmtisopninted| waghi thewhi ch
Eie”gr; s one or more Hppropriaté idei AL, SiPREs! g2dhBEngOchBRation is
?' a step which often occurs after the release liner and
label stock has been mated and convolutely wound. 1If
during winding and unwinding of the release film,
release material is inadvertently transferred to the
back surface of the release film, this unwanted
10 transfer can, in turn, be transferred to the surface to
be printed and the printing ink will not adhere to such -
surfaces. This condition, at this point in the
operation, results in a costly rejection of the release
film-label combination. .
15 It is an object of the present invention is to
present a release film, which will not transfer release
material to any part of a label surface intended to be

printed. _
The present invention is concerned with a release
20 film for label stock and the like comprising:

(a) a cavitated layer comprising a thermoplastic

polymer matrix material within which is located a
strata of voids, positioned at least substantially
within at least a substantial number of each of said

25 voids is at least one spherical void-initiating solid
particle which is phase distinct and incompatible with
said matrix material, the void space occupied by said
particle being substantially less than the volume of
said void, with one generally cross-sectional dimension

30 of said particle at least approximating a corresponding
cross-sectional dimension of said void; the population
of said voids being such as to cause a degree of
opacity of less then 70% light transmission:

"



fi.lmlabel conbination for end use on a particular surface or product. A

. probl em whi ch mani f estiS84%el during the manufacture of release filmis
the transfer of areas of 35 . release naterlg% to the back surface of
the film This transfer leads to printing problefrs during conpletion

-2- of the release filmlabel stock conbination. After the release filmis
mat ed with adhesi vely backed | abel stock, the |abel surface is printed with

the appropriate |abel indici@ 1dée ShknshpSas@esRtsaldi 3afer free DAY
whi ch often occurs aftéﬁaé%ﬁ%régggfgblégeﬁagﬂdthe surface affects of
cavitation:; and

(b) opposite to said surface, a coating of a

.5 release material of a type having a tendency to
partially transfer to any contacting surface.

It is to be understood that the cavitated layer
may be bonded to a noncavitated thermoplastic layer
which then constitutes a film combination. This

10 combination can be formed by coextruding the
noncavitated layer with the layer to be cavitated
followed by biaxial orientation. Alternatively a
noncavitated layer can be formed separately and
laminated to the cavitated layer. A preferred class of

15 release material which is coated on the side of the
film opposite to the cavitated material are the silicon
acrylates.

As indicated above release materials of the broad
class of silicon acrylates, tend to be transferable to

20 an unwanted extent when, for example, a release film
carrying a layer of the same is convolutely rolled into
a roll stock. When the roll is unwound in order to
employ the release film as a support or protective
layer over a pressure sensitive adhesive backed label

25 stock, the unwanted material can be transferred to the
surface of the label stock when this combination is
convolutely rolled to form a release sheet-label stock
combination. Apparently there is some unreacted
moiety, perhaps liquid in nature, in the release

30 material which transfers to the back side of the
release film and, later, is in turn transferred to the
surface of the label stock. The presence of this
material interferes with printing and leads to an
expensive quality rejection of the product.

———— T
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| abel .stock has been %d and convolutely wound. If during w nding and
unwi ndi ng of the rel ease #rknl rel ease material is inadvertently

transferred to the back surface of the release film this unwanted 10
transfer can, in turn, be transferred to the surface to be printed and the

printing ink will not adhere to such surfaces. This condition, at this
point in the operation, results in a costly rejection of the rel ease

filmlabel conbination. It IE ARsobkant dqfscfc%r@de%%tc Iﬂf\/%ntpmiéuwr
present a release film wi |l _not transfer release nateri

I
part of a | abel surfacEavﬁFéﬁﬂQdfﬁambéSpFpﬁﬂéﬂedT Es SWPH rﬁ?QﬁFzéte for
concerned with a rel eaaerdlease layérrl theocavdtaltes dilmindri (sone keay not

conprising. completely understood, solves the problem of this
5 unwanted transfer. It can be speculated that the
unwanted transfer of part of the release material still
occurs but is absorbed within the cavitated structure
of the cavitated film. Whatever the true mechanisnm is,
it is not important so long as the problem of transfer
10 is solved.

The contemplated cavitated films are described in
U.S. Patent 4,377,616. One modification in the
preparation of cavitated films according to this patent
is required. The patent is directed to a cavitated

15 film which has void-free, transparent, thermoplastic
skin layers adhering to the surfaces of a cavitated
core layer. For purposes of the present invention the
cavitated structure must have at least one surface free
of any skin layer and, both surfaces may be free of

20 thermoplastié skin layers.

A cavitated film having one clear skin surface can
be prepared in the following manner. A mixture of
isotatic polypropylene (93 parts, mp 160°C. and a melt
index of 4.5) and nylon-6 (7 parts, mp 225°C) is melted

25 in an extruder provided with a screw of L/D ratio of
20/1. A second extruder is in association with this
first mentioned extruder and supplied with the same
polypropylene but without the nylon-6 present. A melt
coextrusion is carried out, keeping the nylon free

30 polypropylene on one side of the structure. A film
structure is coextruded with a base thickness of 70%
and a skin layer of 30% of the total thickness. The
oriented film measures approximately 40 mils in
thickness. This sheet is subsequently oriented 7X7

35 1/2 times using a commercially available sequential
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(a)- a cavitated | ayer gonPrising a thernoplastic polymer matrix materi al
withi,n which is locateli™8%Rtrata of voids, posi tioned at | east
substantially within at |east a substantial nunber of each of said 25
voids is at |east one spherical void-initiating 38 d particle which is
phase di stinct and inconpatible with said matrix material, the void space
occupi ed by said particle being substantially [ess than the volune of said

void, with one generalpyagf{2FSsSESid A n dﬁé‘f"é{?ﬂs?’o The MD 8 igﬁitgt'o
particle at |east approximating a cOfresport ng cross-sectional I e e Gh
of said void; the poputeRPRFRENTeis akaur RS hg andhthe TB enisntatdegr ee

of -opacity of less there50& | ithd FdAfISEIRSI O film has an opacity of 20%
transmission. This represents an excellent base film
5 for the release films of the present invention. wWith
such structures it is preferred that the cavitated
layer be from 70 to 130% of the overall structure. TIf |
a skin is to be present on one side thereof, i.e., the
side to receive the release material the skin can be up

10 to 30% of the thickness of the base film.

‘The cavitated layer can be of any thermoplastic
polymer which can be cavitated in the manner described
in U.s. Patent 4,377,616. As indicated, the preferred
polymer is polypropylene and ﬁarticularly preferred is

15 an isotatic polypropylene.

Preferrasd cavitating agents disbursed within the
matrix polymer include the polyamides of commerce,
certain poly-esters, such as polybutylene
terephthalate, acetals, acrylic resins, inorganic,

20 materials, such as, glass spheres, metal beads, ceramic
spheres and calcium carbonate.

After the biaxially oriented cavitated film
structure is prepared with at least one cavitated
surface thereof exposed and not covered with a skin

25 layer, a release material is applied to the side of the
film opposite to the exposed surface. Commercially
available release materials are known as
"silicone-acrylate" materials.

Materials of this type are available from T.

30 Goldschmidt AG of Essen, Germany. Representative
materials are described in U.S. Patent 4,678,846. These
abhesive materials are acrylate or methacrylate ester
modified organopolysiloxane mixtures comprising
essentially equilibriated organopolysiloxane with, on

35 average, more than 25 to fewer than 200 slicon atoms
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-3 - at.least one surface of said |ayer free of any coating tending to mask
the surface affects of "®4ritation; and (b) opposite to said surface, a '
coating of a 5 rel ease material of a type having a tendency to
partially transfer to any contacting surface. It 1s to be understood that
the cavitated | ayer may be bonded to a noncavitated thernoplastic |ayer

whi ch then constitutes a filmconbination. This 10 conbi nati on can

be forned by coextrudggklaaxta G tc%%‘?:%i&%)‘x%r Mgt §¢)3,éay%fto be

cavitated foll owed by ral orrentation. Alternatively a noncavitated
| ayer can be forned s&Fgafcroiyfidoxane with, on average, 2 to 25 silicon

atoms and 2 to 30 wt % of organopoclysiloxane with, on
average, 200 to 2000 silcon atoms.

The release material described above are
represented of release materials employed in the
manufacturer of release films for the support and
protection of pressure sensitive adhesive backed label
stock. As indicated above, release materials of this
10 type can be transferred to the back side of a release

film. For reasons not completely understood, by
employing the described cavitated film as the substrate
for the release material, wha;ever amount or portion of

N

the release material that is transferred to the exposed

15 surface of the cavitated substrate, is rendered
| innocuous as far as any subsequent transfer is
concerned.
Improved results can be achieved by adding a

surfactant material to the cavitated film. This can be
20 done by compounding the film to be cavitated at the

same time the cavitating agent is added. Typical

surfactants include: polyoxylstearate and sorbitan

monostearate. They can be compounded into the film

polymer from 500 to 5000 ppm.

o \\-\.
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| ami nated to the cavitated |ayer. A preferred class of 15 rel ease
mat eriral which is coatrde48bthe side of the filmopposite to the cavitated
material are the silicon acrylates. As indicated above rel ease materi-als.of _
the broad class of silicon acrylates, tend to be—?#ansfera?"

an unwant ed extent when, for exanple, a release filmcarry ”"m ﬁiﬂ(t m,l
the sanme is convolutely rolled into a roll stock. Wen the Fol¢

in order to enploy the release filmas a support or protective |ayer over
pressure sensitive ad FEBIMS packed | abel 25 stock, the unwanted
material can be transferred to the surface of the |abel stock when this
conbi nation is convol ter g@ ed to m a_sel.ease_sheet-| abel stock

conbi nati on. Apparentﬁy t her 4%?%&) Qﬁ%ﬁﬁ¥i for fabel s%ock, _

comprising:
(a) a cavitated layer comprising a matrix of a
5 thermoplastic polymeric material in which are

dispersed void-initiating solid particles which
are phase-distinct from the thermoplastic
polymeric material of the matrix and about which
particles are located opacifying voids, the

10 population of the voids being such as to cause a
degree of opacity of less than 70% light
transmission:

at least one surface of the layer free from any

coating tending to mask the surface effects of
15 cavitation: and

(b) opposite to that surface, a coating of a

release material of a type having a tendency

partially to transfer to any contacting surface.

2. A release film according to claim 1 wherein the
20 cavitated layer is bonded to a noncavitated
thermoplastic layer.

3. A release film according to claim 2 wherein the
noncavitated layer was oriented with the cavitated
layer. -

25 4. A release film according to claim 2 or 3 wherein
the noncavitated layer is laminated to the
cavitated layer.

S. A release film according to any preceding claim
wherein the release material is silicone, silicone
30 acrylate or a mixture thereof.

i




nD|ety perhaps liquid in nature, in the rel ease 30 " material which

transfers to the back wmigigwf the release filmand, |ater
transferred to the surface of the |abel stock. The prese m,mrl qlll'm"i,””m
material interferes with printing and | eads to anRgexpensi e quaki

rejection of the product. -4- It has been discovered that if a

particular cavitated filmis enployed as the support substrate for a

rel ease |l ayer the cavitated film in some way not conpl etely understood,

sol ves the probl em of &§his % release gheet cacceraingrto anychreseding claim

specul ated that the in combination with a label face stock by means of
' a pressure sensitive adhesive interfaced between
the coating of release material and the label face
5 ~ stock. |

7. _A release sheet according to any preceding claim
' in convolutely wound roll form.-

8. A release sheet according to any preceding claim
including a surfactant in the matrix material.

il o



unwant-ed. t rans of part of the release material still occurs but is
absorbed within the cap+ée9ed structure of the cavitated film Watever the
true mechanismis, it is not inportant so long as the probl em of transfer
10 S solved The contenplated cavitated f ilns are described in
U S. Patent 4,377,616. One nodification in the preparation of cavitated
films according to this patent is required. The patent is directed to a
cavitated 15 filmwhich has void-free rans arent thernD Iastic
skin layers adhering to the sURFLRRSE OF B‘c@&ﬁa’ﬁ%ﬂg

pur poses of the present invention the cavsxnxcduntnmygnannust have at

| east one surface free of any skin |ayer and.;ggigaéirfaces may be free of
20 t hernopl astic skin | ayers. :

A release film fcr label stock and the like
5 having:

_ (a) a cavitated layer of a thermoplastic polymer
matrix material within which is located a strata of
voids, positioned at least substantially within at
least a substaﬁtial number of each of the voids is at

10 least onejspherical void-initiating solid particle
'which is phase-distinct and incompatible with the
matrix material, the void space occupied by the
particle being substantially less than the volume of
the void, with one generally cross-sectional dimension

15 of the parficle at least approximating a corresponding
croséFsectional dimension of the void: the population
of the voids being such as to cause a degree of opacity
of less than 70% light transmission:

at-%east one surface of the layer free of any

20 coating tending to mask the surface affects of

cavitation:; and

(b) opposite to this surface, a coating of a
release material of a type having a tendency to
partially transfer to any contacting surface.

- .-J
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A cavitated filmhaving one clear skin surface can be prepared in the
foll owi.ng - manner. A nmixture of isotatic polypropylene (93 parts, np
160[err] and a nelt i-ndex of 4.5) and nylon-6 (7 parts, np 225[err]) is
mel ted 25 in an extruder provided with a screw of L/D ratio of 20/1.
A second extruder is in association with this first nentioned extruder and
supplied with the sane pol ypropyl ene but wi thout the nylon-6 present. A
melt coextrusion is carried out, keeping the,aylon free 30
pol ypr opyl ene on one side of the structure. A filmstructure is coextruded
with a base thickness of  70LmasEar sk rWwiTa REDUCED ORAYE FERBIEOL al
t hi ckness. The oriented filn1neasuressgﬁ%g?wg pRYER 40 mls in thickness.
This sheet is subsequently oriented 1/2 times using a
commerci ally avail abl e sequenti al _

The present invention relates ta a release film, a
major utility of whichi is to protect and carry label
stock until the label is put intoc use an an appropriate

[V}

surface.

For many vears labels have been prepared with a
pressure sensitive adhesive applied to one side
thereof. Obviously some means had to be provided to

Lo protect the adhesive surface in advance oﬁ applying the
label to the ultimate surface to be labeled. A
technique nhas evolved over the vears by which the
pressure sensitive adhesive surface is grotected by
bringing the adhesive surface into ccatact with a

L3 release laver which has little tendency to aggressively
adhers to the pressure sensitive adhesive surface.
Thus, 2 second £ilm having a release surface is brought
into contact with the pressure sensitive surface
carried by the label and thus protects the pressure

20 sensitive adhesive until the label is to be applied ta

its ultimate surface.

Release films can be manufactured separately irom
the label face stock. The release film is manufactured
and then cenvolutely wound into rcll steck, which is
thereafter uanwound and slit during the manufacture of
release film of a particular width dimension suited for
a particular label dimension. Often times the ralease
£ilm roll stock manufacturer sells the roll film to a
different commercial entity which performs one or more
3o of the fcllow-on steps leading ta the ultimate release

film-label combination for end use con a particular

[
w

surface or producrt.
A problem which manifests itself during the
_ manufacture of release film is the transfer of areas of
35 . release material to the back surface of the film. This
transfer.leads to printing p;oblems during completion
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bi axi al orientation apparatus. The MD orientation tenperature i s about
105[err] and the TO orientation 135[err]. The resulting 1.9 filmhas an
opacity of .20% transm ssion. This represents an excellent base film5
for the release filnms of the present invention. Wth such structures it is
preferred that the cavitated |ayer be from70 to 100% of the overal
structure. |If a skinis to be present on one side thereof, i.e., the side
to receive the rel ease material the skin carfbe up 10 to 30% of the
t hi ckness of the base film The cavitated | ayer can be of any thernoplastic
pol mer which can be cavitated in the manner descri bed

of the release film-label stock ccmbination. After the

release film is mated with adhesively backed label
stock, the label surface is printed with the
appropriate label indicia. This printing operation is
a step which often occurs after the release liner and
label stock has been mated and conveolutely wound. If

(V]

during winding and unwinding of the release film,

release material is inadvertently transferred to the

back surface of the release £film, this unwanted
10 transfer can, in turn, be transferred to the surface to
be printed and the printing ink will not adhere to such
surfaces. This cecndition, at this point in the
operation, results in a costly rejection of the release
film-iabel combinaticn.

It is an object of the present invention is to

re
W

present a release filam, which will not transfer release

material to any part of a label surface intended to be

printed.
The present inventicn is concerned with a release
20 film for label stock and the like comprising:

(a) a cavitated layer comprising a thermoplastic
polymer matrix material within which is located a
strata of voids, positicned at least substantially
within at least & substantial number of each of said
voids is at least one spherical void-initiating selid

2%
wm

particle which is phase distinct and incompatible with
said matrix material, the void space occupied by said
particle being substantially less than the volume of
said void, with cne generally cross-sectional dimension

30 of said particle at least appreximating a corresponding
cross-sectional dimension of said void:; the population
of said voids being such as to cause a degree of

opacity of less then 70% light transmission:
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in U'S. Patent 4,377,616. As indicated, the preferred polyner is

pol ypropyl ene and particularly preferred is 15 an isotatic

pol ypropyl ene. Preferred cavitating agents disbursed within the matrix

pol ymer inelude the polyam des of conmerce, certain poly-esters, such as
pol ybutyl ene terephthal ate, acetals, acrylic resins, inorganic, 20
materials, such as, glass spheres, netal beads, ceram c spheres and cal ci um
carbonate. After the biaxially oriented cavitated filmstructure is
prepared with at |east one cavitated surface thereof exposed and not
covered with a skin layer, a release material is applied to the side of the
filmopposite to the exposed surface. Commercially avail abl e rel ease
materials are known as at least one surface of said layer free of any

coating tending to mask the surface affects of

cavitation: and
(b)Y opposite to said surface, a coating of a
release material of a type having a tendency to

wm

partially transfer to any contacting surface.

It is to be understoed that the cavitated layer
may be bonded to a noncavitated thermoplastic layer
which then constitutes a film combination. This

10 combination can be formed by coextruding the
noncavitated layer with the layer to be cavitated
followed by biaxial orientation. Alternatively a
noncavitated laver can be formed separately and
laminated to the cavitated layer. A preferred class of
release material which is coated on the side of the

=
w

£ilm opposite to the cavitated material are the silicon
acrylates.
As indicated above release materials of the broad
class of silicon acrylates, tend tc be transferable to
20 an unwanted extent when, for example, a release £ilm
caréyinq a layer of the same is convolutely rolled into
a roll stock. @When the roll is unwound in order to
employ the release fila as a support or protective
layer cver a pressure sensitive adhesive backed label
st&ck, the unwanted material can be transferred to the
surface of the label stock when this combination is
convolutely rolled to form a release sheet-label stock
combination. Apparently there is some unreacted
moiety, perhaps liquid in nature, in the release
30 material which transfers to the back side of the
release film and, later, is in turn transferred to the
surface of the label stock. The presence of this
material interferes with printing and leads to an
expensive quality rejection of the product.

(3]
(¥1]
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"silicone-acrylate" materials. Materials of this type are avail.able fromT.
30 ol dschm dt AG of Essen, Gernmany. Representative materials are
described irn U S. Patent 4,678,846. These abhesive materials are acrylate

or methacrylate ester nodified organopol ysil oxane
essentially equilibriated organopol ysil oxane wth,

m xt ures conpri si ng
on 35 aver age,

more than 25 to fewer than 200 slicon atoms _4_and additional containing 2

to 30 wt % of organopol ysil oxane with, on average,

2 to 25 silicon atons

and 2 to 30 wt % of organopol ysil oxane with, on average, 200 to 2000 silcon

at ons. .
It has been discovered that

if a particular

cavitated film is employed as the support substrate for
a release layer the cavitated film, in some way not
completely understood, solves the problem of this

w

unwanted transfer of part of the

unwanted transfer. It can be speculated that the

release material still

occurs but is ahsorbed within the cavitated structure

of the cavitated film. Whatever

rhe true mechanism is,

it is not important so long as the problem of transfer

10 is solved.

The contemplated cavitated films are described in

U.S. Patent 4,377,616. One modification in the
preparation of cavitated films acccrding to this patent

is required. The patent is directed to a cavitated
15 film which has void-free, transparent, thermoplastic
skin layers adhering to the surfaces of a cavitated

core layer. For purposes of the
cavitated structure must have at

present invention the
least one surface free

of any skin layer and, both surfaces may be free of

20 thermoplastic skin layers.
A cavitated film having one

clear skin surface can

be prepared in the following manner. A mixture of

isotatic polypropylene (93 parts, ap

60°C. and a melt )

1
index of 4.5) and nylon-5 (7 parts, ap 225°C) 1s melted

o
w

in an extruder provided with a screw of L/D ratio of

20/1. A second extruder is in association with this
first mentioned extruder and supplied with the same
'polyprcpylene but without the nylon-6é present. A melt
- coextrusion is carried out, keeping the nylon free

30 polypropylene on one side of the

structure. A film

structure is coextruded with a base thickness of 70%
and a skin layer of 30% of the cotal thickness. The
oriented film measures approximately 40 mils in
thickness. This sheet is subsequently oriented 7X7
35 1/2 times using a commercially available sequential
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5. . The.rel ease material described above are represented of
rel ease materials enployed in the manufacturer of release filns for the
support and protection ef pressure sensitive adhesive backed | abel stock.
As indicated above, release materials of this 10 type can be
transferred to the back side of a release film For reasons not conpletely
under st ood, by enploying the described cavitgted filmas the substrate for
the rel ease material, whatever anbunt or portion of the release naterial
that is transferred to the exposed 15 surface of the cavitated
substrate, is rendered i nnocuous as far as any subsequent transfer is
concerned. |nproved Pé3xialsocaentariacheevechins.addhadih onkehgatiort mat eri al
to the cavitated fil Bempeddittreaik R@our 105°C and the TD orientation

135°C. The resulting 1.9 film has an cpacity of 20%

transmission. This represents an excellent base film

for the release films of the present invention. With

(V1]

such structures it is preferred that the cavitated

layer te from 70 to 130% of the overall structure. TIf

a skin is to be present on one side thereof, i.e., the

side to receive the release material the skin can be up
10 to 30% of the thickness of the base film.

The cavitated layer can be of any thermoplastic
polymer which can be cavitated in the manner described
in U.S. patent 4,377,616. 'As'indica:ed, che preferred
polymer is polypropvylene and §articularly prererred is

-
wi

an lisqtatic polyprooylene.

Preferrad cavitating agents disbursed within the
matrix polymer include the polyamides of commerce,
certain poly-esters, such as palybutylene
terephthalate, acetals, acrylic resins, inorganic,

20 materials, such as, glass spheres, metal beads, ceramic
sphieres and calcium carbonate.

After the biaxially oriented cavitated film
structure is prepared with at least one cavitated
surface thereorf exposed and not covered with a skin

<4 layer, a release material is applied to the side of the
film opposite ts the exposed surface. Commercially
available release materials are known as
“silicone-acrylate" materials.

Materials of this type are available from T.

30 Goldschmidt AG of Essen, Garmany. Representative
materials are described in U.S. Patent 4,678;846. These
abhesive materials are acrylate or methacrylate ester
wodified organopolysiloxane mixtures comprising
essentially equilibriated organopolysiloxane with, on

35 average, more than 25 to fewer than 200 slicon atoms
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20 ° done by conpounding the filmto be cavitated at the sane tine the
cavitating agent is added. Typical surfactants include: polyoxylstearate
and sorbitan nonostearate. They can be conpounded into the film polymner
from500 to 5000 ppm 1. A release filmsuitable for |abel stock,
conprising: (a) a cavitated layer conprising a matrix of a 5

t hernopl astic polyneric material in which are dispersed void-initiating
solid particles which are phase-distinct froffThe thernoplastic polyneric
material of the matrix and about which

and additional containing 2 to 30 wt % of
organopolysiloxane with, on-average, 2 to 23 silicon
atoms and 2 to 10 wt % of organopolysiloxane with, on
average, 200 to 2000 silcon atoms.

w

The release material described ahove are
represented of release materials employed in the
manufacturer of rslease films for the suppoert and
protection of pressure sensitive adhesive backed label
stock. As indicated above, release materials of this
10 type can be transferred to the back side of a release

film. For reasons not completely understood, by
employing the described cavitated film as the substrate
for the release material, whatever amount or portion of
the release material that is éransferred to the exposed
15 surface of the cavitated substrate, is rendered -
innocuous as far as any subsequent transfer is
cancerned. _
Improved results can be achieved by éddinq a
surfactant naterial to the cavitated film. This can be
20 done by compounding the film to be cavitated at the
same time the cavitating agent is added. Typical
surfactants include: polyoxylstearate and sorbitan
monostearate. They can be compounded into the f£ilm
polymer from 500 to 5000 ppm.
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particles are | ocated opacifying voids, the 10 - popul ati on of
the voi ds being such as to cause a degree of opacity of less than 70%|i ght
transm.ssion: at |east -one surface of the layer free fromany coating

tending to mask the surface effects of 15 cavi tation; "and (b)
opposi-te to that surface, a coating of a rel ease materlmmmmn

a tendency partially to transfer to any contacting surf 'mm,mma
filmaccording to claim1 wherein the 20 cavitdted | Byet is
bonded to a noncavitated thernoplastic |ayer. 3. A release fil maccording

to claim2 wherein the noncavitated | ayer was oriented with the cavitated
CLAIMS

1. A release film suitahle for label stock,
comprising:
(a) a cavitated layer comprising a matrix of a
thermoplastic polymeric material in which are
dispersed void-initiating solid particles which
are phase-distinct from the thermoplastic
palymeric material of the matrix and about which
particles are located opacifying voids, the

10 population of the voids being such as to cause a

degree of opacity of less than 70% light

(Vi)

transmission:

at least one surface of the layer free from any

coating tending to mask the surface effects of
13 cavitation; and

(b) opposite to that surface, a coating of a

release material of a type having a tendency

partially to transfer to any contacting surface.

2. A release film according to claim 1 wherein the
20 cavitated layer is bonded to a noncavitated

thermoplastic layer.

3. A release film according to claim 2 wherein the
noncavitated layer was oriented with the cavitated
layer.

25 4. A release film according to claim 2 or 3 wherein

the noncavitated layer is laminated to the
cavitated layer.

5. A release film according to any preceding clainm
wherein the release material is silicone, silicone
30 acrylate or a mixture thereof. '
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| ayer. 25 4.
noncavitated layer is lamnated to the cavitated
according to any precedi ng claimwherein the rel
silicone 30 “acrylate or a mxture th
according to any preceding claimin conbinatjon
by means of a pressure sensitive adhesive interf

rel eaase material and the | abel face stock
5. A ralaasa shz22c¢ azcerding
in camzizaczion wix
2 pressurs sansitivs adhesi
tha czating of rzisase ma
3 stock.

7. A ra2laass sa2e@t according
it conwvolutaly weund roll
3. X iaasa shz2et accordin

A release filmaccording to claim2 or 3 wherein the

| ayer...5... .A.release film
ease naterlal is silicone,

" covrlMRMAMAM £0DC,

W th
aced befweén the coatlng of

ta any preceding claim

a2 lakel face stock by means of

ve interfaced ketween
arial and the label facea

to any preceding claim
form.

ts any preceding claim
the matrix material.
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7. “'A -relases sheet ‘according to any preceding claimin convolutely
wound roll-form 8. A release sheet according to any preceding claim
including " a surfactant in the matrix material.

RELEASE FIIM WITH REDUCED TRANSFERABLE
SILICONE MATERIAL
AB CT

A release film fcr label stock and the like
3 having:

(a) a cavitated layer of a thermoplastic polymer
matrix material within which is located a strata of
voids, positioned at least substantially within at
least a substantial number of each cf the voids is at

10 least cone spherical void-initiating solid particle
which is phase-distinct and incompatible with the
matrix material, the void space cccupied by the
particle being substantially less than the volume of
the void, with one generally cross-sectional dimension

15 of the particle at least approximating a corresponding
cross-sectiaonal dimension of the void: the population
of the voids being such as to cause a degree of opacity
of less than 70% light transmission:

at least one surface of the layer free of any

20 coating tending ta mask the surface affects of
cavitation:; and

(b) ooposite to this surface, a coating of a
release material of a type having a tendency to
partially transfer to any contacting surface.
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