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Description

[0001] There exists in the related art, disposable hygi-
enic articles for women, such as absorbent pads, panty
liners and internal tampons. It is known that many such
articles have a side in contact with the consumer formed
by a perforated film with three dimensional apertures.
These apertures quickly collect body fluids while remain-
ing dry and clean after the passage of the body fluids.
[0002] The disadvantage of such perforated films is
the visual and tactile plastic sensation ,which is unpleas-
ant to consumers.

[0003] ltistherefore desirable to have available athree
dimensional apertured film that is soft to the touch and
has a similarappearanceto a textile material, whilst main-
taining the handling characteristics of the body fluids as
per the above mentioned perforated films

[0004] Currently there exists the production of film with
micro perforations. There also exists production of films
with a type of micro aperture in 3 dimensions which make
the material soft to the touch.

[0005] These micro cones can be formed with pressu-
rized water technology or by pneumatic vacuum forming.
Both mentioned process are known art.

[0006] An improvement of the process and result has
been obtained by applying a series of three dimensional
apertured macro cones to the film containing micro per-
forations, which results in improved draining capabilities
of the product.

[0007] The construction of the macro cones must be
such so as not to destroy the micro cones produced be-
forehand.

[0008] Such aresult can be obtained in different ways.
[0009] In patent n. US 4.839.216, as in patent US
4.609.518, is taught the construction of non shaped mac-
ro holes on a film where micro apertures are already
present, using a pressurised water technology.

[0010] Such a method does not thermoform the macro
cones, so limiting the draining properties of the film.
[0011] In patent US 6.780.372, is taught a method for
creating thermoformed macro holes whereby the film is
locally treated in the thermoforming zone without heating
the surrounding area of micro holes.

[0012] Whilstthe technique of perforating with hot nee-
dles is known art, the disadvantage of the macro cones
thermoforming process is the tendency to stiffen the film,
[0013] Also the film tends to stick to the needles cre-
ating difficulties in detachment.

[0014] In the application of Patent US 2.004.161.586,
the problem of fused material rims made around the ther-
mo fused cone is solved by interposing a layer of high
melting material so as to avoid direct contact between
the film and the hot needles.

[0015] The high melting material being mechanically
more resistant compared to the film to be processed,
greatly helps the detachment of the film from the hot nee-
dles.

[0016] The disadvantages of this last process is that
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the insertion of the mentioned high melting material
means an increase in the cost of the film and an unwanted
increase in thickness.

[0017] DE 101 32 196 upon which the preamble of
claims 1 and 4 are based, discloses a perforating appa-
ratus having a perforating roller with projections, coupled
with a counter-roller with corresponding apertures. A third
roller is also coupled to the perforating roller. A thermo-
plastic structure is fed between the perforating roller and
the counterroller and, once perforated, between the per-
forating roller and the third roller.

SUMMARY OF INVENTION

[0018] The purposeofthisinvention isthe manufacture
of a film apertured three dimensionally, soft to the touch,
resilient, and with a matt finish, suitable for the efficient
correct handling of body fluids, that eliminates the above
mentioned disadvantages of the film and the processes
to obtain it.

[0019] Such a film shows, at least on one side, an al-
most continuous pattern of three dimensional micro
cones, arranged according to an axis close to perpen-
dicular to the surface from where the micro apertures
have their origin.

[0020] Onthe opposite side, there is a continuous pat-
tern composed of three dimensional macro cones ar-
ranged according to an axis close to perpendicular to the
surface from where the macro cones have their origin,
where the orientation of the mentioned micro cones and
the macro cones are opposite.

[0021] The term "micro cones" refers to cones not dis-
cernible by human eye at a distance equal to or grater
than 450mm while the term "macro cones"refers to cones
clearly visible by human eye at a distance greater than
450mm.

[0022] Because the macro cones are thermoformed
on thermoplastic film that already contains the micro
cones, the process can cause over-destruction of the mi-
cro cones. The technical problem to be solved is to ther-
moform the macro cones without damaging the micro
cones previously made and at the same time maintain
the softness of the obtained film.

[0023] Technical solutions available today allow a
process to thermoform cones using hot needle technol-
ogy, forcing the film to pass through a calander where,
on one reel there are needles while on the other there
are holes, each needles fits in the corresponding slot on
the other reel, perforating and forcing the contact be-
tween needles and film so that thermoforming can occur.
[0024] Nevertheless, the time of contact between nee-
dles and film is very limited in order to avoid that the
whole film reaches temperatures near the softening
point, a condition which would prevent the detachment
of the film from the needle reel.

[0025] Short contact times between needles and film
require a higher needle temperature which will melt the
thermoplastic film locally also after cooling, the thermo-
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plastic film will harden creating an unpleasant effect to
the touch.

[0026] Lower film gsm imposed by the market make
the actual hot needle technologies not viable for the
above mentioned reason.

DESCRIPTION OF DRAWINGS

[0027]

Fig.1 shows schematically the travel of the micro per-
forated film between the hot needle calander and
perforated reel for the thermoforming of the macro
cones and between the hot needle calander and the
vacuum reel for the detachment from the needles.
Fig.2 shows schematically the travel of the product
through a series of grooved reels so as to obtain
localised stretching

Fig.3 shows schematically the film with micro holes
and macro holes formed in opposite directions

TECHNICAL DESCRIPTION OF INVENTION

[0028] This document explains how to obtain thermo-
formed macro holes on a thermoplastic matrix where
there already exists micro apertures, and to maintain the
performance of collection and retention of the discharge
of the body fluids and also achieving desirable tactile and
visual properties, soft to the touch ,even distribution of
holes and of a matt finish.

[0029] In order to avoid the localized over melting of
the thermoplastic film it is necessary to work with tem-
peratures lower than the melting point .To achieve cor-
rect formation of the holes it is necessary to work with
temperatures above the softening point but substantially
below the melting point thus it is necessary to have a
much longer contact time between the needles and the
film.

[0030] The formation of the cone happens by forcing
the travel of the film between the needles of the first reel
and the corresponding slots in the second reel. Once the
cones are created, the film is left in contact with the nee-
dles for sufficient time to effect the correct thermo forma-
tion. This involves that the whole film reaches a temper-
ature near to the softening point making the detachment
of the film from the needles unfeasible with a simple pull
because the cohesion force between the needles and
the film is such as to ruin the material. This unwanted
effect is even more enhanced by use of lower film gsm.
To solve this problem a third perforated reel is used. This
reel is composed of an external sleeve with holes distrib-
uted in such a way that during the rotation each slot en-
gages with a corresponding needle.

[0031] The external sleeve rotates an a hollow fixed
shaft. The hollow fixed shaft has opening along its length
wide enough to cover the contact area between the nee-
dles and the third perforated reel. A vacuum is formed
inside the hallow fixed shaft which generates a pulling
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force at the base of the thermoformed cone such as to
detach the film from the needles without incurring dam-
age to the film.

[0032] Even though the thermoforming process has
been slowed minimising the annealing of the films, it is
impossible to completely eliminate some hardened or
stiffened areas caused by the heating process.

[0033] Tofurther minimise this hardening a further step
has been developed whereby the film is passed through
one or more grooved reels.

[0034] The film is appropriately stretched locally so as
to break and soften the areas hardened in the thermo-
forming process especially around the macro cones.
[0035] Another method that the invention can employ
to detach the thermoplastic film from the needles is by
using electrostatic electricity, by which, instead of creat-
ing a depressurised area, can charge the film on the third
perforated reel with electrostatic charge of opposite po-
larity, in such a way that an electrostatic force is gener-
ated at the base of the thermoformed cones this force
detaches the film from the needles, in a way similar to
the method described in the previous point.

[0036] The localised stretching system can have
grooves in both axial or radial directions, therefore cre-
ating localised stretching in machine direction or in cross
direction.

[0037] As can be seen in Fig.1, thermoplastic film n.1
(normally Idpe and lldpe base) is extruded with cast tech-
nology.

[0038] The film still in a plastic condition is laid on a
matrix 7 that has a variety of micro apertures with a den-
sity between 140 holes per sq.cmto 1024 holes persqg.cm
and is immediately put under vacuum making the film
implode and thus creating the three dimensional micro
cones.

[0039] The film is left in contact with the matrix for
enough time to elapse so that the temperature of the film
changes to a temperature that allows the detachment of
the film from the matrix.

[0040] Such formed film n.2 is now ready for the macro
perforation.
[0041] Subsequently a reel 3 with needles, appropri-

ately thermo regulated at a temperature near to the ther-
mo forming temperature of the thermoplastic film is set
to rotate and is synchronised with the pair of perforated
reels 4 and 5 with a density of holes equal to the density
of needles.

[0042] Both perforated reels can be thermo regulated.
[0043] The perforated reel 4 has the function of creat-
ing the three dimensional cone and can be substituted
by a brush reel with high density of bristles. Perforated
reel 5 has the function of detaching the perorated film
from the needles.

[0044] The micro perforated film is passed through the
pair of reels 3, 4 creating the three dimensional macro
apertures.

[0045] The film is then left in contact with the needles
for the necessary time to achieve a correct thermoform-
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ing. Such a method allows much lower operating tem-
peratures compared to known methods. In fact such a
long contact time between film and needle allows oper-
ating temperatures of needles near to thermoforming
ones or in any case lower than the fusion temperature of
the film, limiting the phenomenon of annealing which
makes the film rough and wrinkled.

[0046] Increasing the contact time between the film
and the needles limits the annealing effect on the film but
unfortunately the whole film reaches a higher tempera-
ture making it difficult to detach the film from the needles.
The film in contact with the needles should maintain a
temperatures preferably between approximately 50 and
60 degrees C;

[0047] It is known that low gsm films (15-30 gsm) at
such high temperatures drastically loose their mechani-
cal characteristics, so that the adhesion force between
the needles and just formed macro holes can be such
that it makes it unfeasible to detach the film using a force
acting directly on the film as this would damage the film.
[0048] To achieve successful detachment without
damaging the product it is desirable to apply the detach-
ing force to the bottom of the macro holes. The perforated
reel 5 has a pneumatic vacuum chamber so to exert a
light force on the base of the macro cones, during rota-
tion, the force exerted by the pneumatic vacuum detach-
es the film from the needles without modifying the char-
acteristics of the product.

[0049] Also the volume of air that crosses the de pres-
surised sector cools the macro cones just formed.
[0050] The film has been detached from the needles
by vacuum and travels away from the vacuum aperture
and thus free of any rollers.

[0051] The film 6, 206 has micro cones 207 produced
by micro perforation and macro cones 208 produced by
macro perforation.

[0052] The productis now passed through one or more
pairs of reels 101, 102 grooved as indicated in Fig.2.
[0053] Film 103 is suitably stretched so to break even-
tual hardened areas by the thermo forming process es-
pecially around the macro cones.

[0054] Film 104 is ready to be cooled and winded.

Claims

1. A procedure for obtaining thermoformed macro
holes (208) on a thermoplasticfilm (1) already having
micro holes (207) consisting in:

- making the thermoplasticfilm (1) pass between
afirstreel (3) with multiple needles on its surface
and a second reel (4) with multiple grooves,

- maintaining the thermoplastic film (1) adhered
to the reel carrying the needles and at a temper-
ature close to the softening point and lower than
the melting point of the film (1),

- removing the thermoplastic film (1) from con-
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tact with the reel carrying the needles via a third
reel (5) that is perforated on the surface,

wherein the multiple needles of the first reel (3) are
coupled during rotation into the grooves of the sec-
ondreel (4) and inthe perforations of the third reel (5),
characterised in that

the third reel (5) will exert an adhesion strength on
the thermoplastic film (1) that is greater than the ad-
hesion strength of the film (1) to the reelincorporating
the needles, which adhesion strength of the third reel
(5) on the thermoplastic film (1) is performed using
a vacuum or by means of electrostatic electricity
charged with opposite polarity to that of the third reel
(5) and the thermoplastic film (1).

A procedure for obtaining thermoformed macro
holes (208) on athermoplastic film (1) already having
micro holes (207) according to claim 1, character-
ised in that the thermoplastic film (1) obtained is
additionally passed through one or more grooved
reels (101, 102), causing the thermoformed film (1)
to stretch and breaking the hardened areas around
the conformed macro holes (208).

A procedure for obtaining thermoformed macro
holes (208) on athermoplastic film (1) already having
micro holes (207) according to claim 2, character-
ised in that the thermoplastic film (1) is made to
pass through axialand/or radial reels, achieving axial
and/or radial stretching of the film (1).

A device for obtaining a thermoplastic film (1) with
macro holes (208) that already has micro holes (207)
formed by a first reel (3) with multiple needles on its
surface and a second reel (4) with multiple grooves
that are coupled to one another during the rotation
of the reels, wherein in order to remove the thermo-
plastic film (1) from the reel with multiple needles on
its surface, the device comprises a third reel (5) with
a perforated surface, wherein these perforations are
coupled with the needles of the first reel (3) during
its rotation,

characterised in that the third perforated reel uses
a vacuum or electrostatic electricity in order to re-
move the thermoplastic film (1) from the reel with the
multiple needles.

A device for obtaining a thermoplastic film (1) with
macro holes (208) that already has micro holes (207)
formed according to claim 4, characterised in that
the third reel (5) has:

- a fixed and hollow shaft with an opening along
its entire length that is sufficiently wide to cover
the contact area between the needles and the
third perforated reel and inside of which a vac-
uum is formed;
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- an outer jacket that rotates around the fixed
and hollow shaft.

A device for obtaining a thermoplastic film (1) with
macro holes (208) that already has micro holes (207)
formed according to claim 4 or 5, additionally char-
acterised in that the device comprises one or more
grooved reels (101, 102) that cause the thermofor-
med film (1) to stretch, breaking the hardened areas
around the conformed macro holes (208).

A device for obtaining a thermoplastic film (1) with
macro holes (208) that already has micro holes (207)
formed according to claim 6, characterised in that
the grooved reels (101, 102) are arranged as axial
and/or radial reels that cause the film (1) to stretch
in an axial and/or radial direction.

Patentanspriiche

Verfahren zum Erlangen warmegeformter Makrolo-
cher (208) auf einem thermoplastischen Film (1), der
bereits Mikrolécher (207) aufweist, umfassend:

- Veranlassen, dass sich der thermoplastische
Film (1) zwischen einer ersten Rolle (3) mitmeh-
reren Nadeln auf ihrer Oberflache und einer
zweiten Rolle (4) mit mehreren Nuten bewegt,

- Aufrechterhalten eines Anhaftens des thermo-
plastischen Films (1) an der Rolle, die die Na-
deln tragt, bei einer Temperatur, die nahe dem
Erweichungspunkt und niedriger als der
Schmelzpunkt des Films (1) ist,

- Entfernen des thermoplastischen Films (1) von
einem Kontakt mit der Rolle, die die Nadeln
tragt, Uber eine dritte Rolle (5), die auf der Ober-
flache perforiert ist,

wobei die mehreren Nadelnder erstenRolle (3) wah-
rend einer Drehung in die Nuten der zweiten Rolle
(4) gekoppelt werden, sowie in die Perforationen der
dritten Rolle (5), dadurch gekennzeichnet, dass
die dritte Rolle eine Haftkraft auf den thermoplasti-
schen Film (1) aufbringen wird, die gréRer ist als die
Haftkraft des Films (1) an der Rolle, die die Nadeln
enthalt, wobei die Haftkraft der dritten Rolle (5) auf
den thermoplastischen Film (1) ausgeubt wird, in-
dem ein Vakuum verwendet wird oder durch elek-
trostatische Elektrizitat, welche mitentgegengesetz-
ter Polaritat zu der der dritten Rolle (5) und des ther-
moplastischen Films (1) geladen ist.

Verfahren zum Erlangen warmegeformter Makrolo-
cher (208) auf einem thermoplastischen Film (1), der
bereits Mikroldcher (207) aufweist, nach Anspruch
1, dadurch gekennzeichnet, dass der erlangte
thermoplastische Film (1) zusatzlich durch eine oder
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mehrere mit Nuten versehene Rollen (101, 102) be-
wegt wird, wodurch eine Streckung des warmege-
formten Films (1) und ein Brechen der geharteten
Bereiche um die konformen Makrolécher (208) ver-
anlasst wird.

Verfahren zum Erlangen warmegeformter Makrol6-
cher (208) auf einem thermoplastischen Film (1), der
bereits Mikrolocher (207) aufweist, nach Anspruch
2, dadurch gekennzeichnet, dass der thermoplas-
tische Film (1) veranlasst wird, sich durch axiale
und/oder radiale Rollen zu bewegen, wodurch ein
axiales und/oder radiales Strecken des Films (1) er-
reicht wird.

Vorrichtung zum Erlangen eines thermoplastischen
Films (1) mit Makroléchern (208), der bereits Mikro-
I6cher (207) aufweist, gebildetdurch eine erste Rolle
(3) mit mehreren Nadeln auf ihrer Oberflache und
eine zweite Rolle (4) mit mehreren Nuten, welche
miteinander wahrend der Drehung der Rollen gekop-
pelt sind, wobei zum Entfernen des thermoplasti-
schen Films (1) von der Rolle mit mehreren Nadeln
aufihrer Oberflache die Vorrichtung eine dritte Rolle
(5) mit einer perforierten Oberflache aufweist, wobei
diese Perforationen mit den Nadeln auf der ersten
Rolle (3) wahrend ihrer Drehung gekoppelt werden,
dadurch gekennzeichnet, dass die dritte perforier-
te Rolle ein Vakuum oder elektrostatische Elektrizitat
verwendet, um den thermoplastischen Film (1) von
der Rolle mit den mehreren Nadeln zu entfernen.

Vorrichtung zum Erlangen eines thermoplastischen
Films (1) mit Makroléchern (208), der bereits Mikro-
I6cher (207) aufweist, gebildet nach Anspruch 4, da-
durch gekennzeichnet, dass die dritte Rolle (5)
aufweist:

- eine feste und hohle Welle mit einer Offnung
entlang ihrer gesamten Lange, die ausreichend
breitist, um die Kontaktflache zwischen den Na-
deln und der dritten perforierten Rolle abzude-
cken, und innerhalb von welcher ein Vakuum
ausgebildet wird;

- eine duRere Umbhiillung, die sich um die feste
und hohle Welle dreht.

Vorrichtung zum Erlangen eines thermoplastischen
Films (1) mit Makroléchern (208), der bereits Mikro-
I6cher (207) aufweist, gebildetnach Anspruch 4 oder
5, zusatzlich dadurch gekennzeichnet, dass die
Vorrichtung eine oder mehrere mit Nuten versehene
Rollen (101, 102) aufweist, die ein Strecken des ther-
moplastischen Films (1) und ein Brechen der gehar-
teten Bereiche um die konformen Makroldcher (208)
veranlassen.

Vorrichtung zum Erlangen eines thermoplastischen
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Films (1) mit Makrolochern (208), der bereits Mikro-
|6cher (207) aufweist, gebildet nach Anspruch 6, da-
durch gekennzeichnet, dass die mit Nuten verse-
henen Rollen (101, 102) als axiale und/oder radiale
Rollen angeordnet sind, die veranlassen, dass der
Film (1) in axiale und/oder radiale Richtung gestreckt
wird.

Revendications

Procédure pour obtenir des macro-trous thermofor-
més (208) sur un film thermoplastique (1) ayant déja
des micro-trous (207) consistant a :

- faire passer le film thermoplastique (1) entre
un premier cylindre (3) avec de multiples
aiguilles sur sa surface et un deuxiéme cylindre
(4) avec de multiples cannelures,

- maintenir le film thermoplastique (1) en adhé-
sion sur le cylindre portant les aiguilles et a une
température proche du point de ramollissement
et inférieure au point de fusion du film (1),

- enlever le film thermoplastique (1) du contact
avec le cylindre portant les aiguilles par le biais
d’un troisiéme cylindre (5) qui est perforé sur la
surface,

dans laquelle les multiples aiguilles du premier cy-
lindre (3) sont couplées pendant la rotation dans les
cannelures du deuxiéme cylindre (4) et dans les per-
forations du troisiéme cylindre (5),

caractérisée en ce que

le troisieme cylindre (5) exercera une résistance a
'adhésion sur le film thermoplastique (1) qui est su-
périeure a la résistance a I'adhésion du film (1) sur
le cylindre incorporant les aiguilles, ladite résistance
a l'adhésion du troisiéme cylindre (5) sur le film ther-
moplastique (1) étantréalisée en utilisant un vide ou
au moyen d’électricité électrostatique chargée avec
une polarité opposée a celle du troisieme cylindre
(5) et du film thermoplastique (1).

Procédure pour obtenir des macro-trous thermofor-
més (208) sur un film thermoplastique (1) ayant déja
des micro-trous (207) selon la revendication 1, ca-
ractérisée en ce que le film thermoplastique (1) ob-
tenu est en outre passé a travers un ou plusieurs
cylindres cannelés (101, 102), provoquant I'étire-
ment du film thermoformé (1) et cassant les zones
durcies autour des macro-trous conformés (208).

Procédure pour obtenir des macro-trous thermofor-
més (208) sur un film thermoplastique (1) ayant déja
des micro-trous (207) selon la revendication 2, ca-
ractérisée en ce que I'on fait passer le film thermo-
plastique (1) a travers des cylindres axiaux et/ou ra-
diaux, atteignant un étirement axial et/ou radial du
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film (1).

Dispositif pour obtenir un film thermoplastique (1)
avec des macro-trous (208) ayant déja des micro-
trous (207) formés par un premier cylindre (3) avec
de multiples aiguilles sur sa surface et un second
cylindre (4) avec de multiples cannelures qui sont
couplées les unes aux autres pendant larotation des
cylindres, dans lequel, afin d’enlever le film thermo-
plastique (1) du cylindre avec de multiples aiguilles
sur sa surface, le dispositif comprend un troisiéme
cylindre (5) avec une surface perforée, dans laquelle
ces perforations sont couplées avec les aiguilles du
premier cylindre (3) pendant sa rotation,
caractérisé en ce que le troisiéme cylindre perforé
utilise un vide ou de I'électricité électrostatique afin
d’enlever le film thermoplastique (1) du cylindre avec
les multiples aiguilles.

Dispositif pour obtenir un film thermoplastique (1)
avec des macro-trous (208) ayant déja des micro-
trous (207) formés selon la revendication 4, carac-
térisé en ce que le troisieme cylindre (5) a :

- un arbre fixe et creux avec une ouverture sur
toute sa longueur qui est suffisamment large
pour couvrir la zone de contact entre les aiguilles
et le troisiéme cylindre perforé et a I'intérieur du-
quel un vide est formé ;

- un revétement extérieur qui tourne autour de
I’arbre fixe et creux.

Dispositif pour obtenir un film thermoplastique (1)
avec des macro-trous (208) ayant déja des micro-
trous (207) formés selon la revendication 4 ou 5,
caractérisé en outre en ce que le dispositif com-
prend un ou plusieurs cylindres cannelés (101, 102)
qui provoquent I'étirement du film thermoformé (1),
en cassantles zones durcies autour des macro-trous
conformés (208).

Dispositif pour obtenir un film thermoplastique (1)
avec des macro-trous (208) ayant déja des micro-
trous (207) formés selon la revendication 6, carac-
térisé en ce que les cylindres cannelés (101, 102)
sont disposés comme des cylindres axiaux et/ou ra-
diaux qui provoquent I'étirement du film (1) dans une
direction axiale et/ou radiale.
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