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(57) Abstract: The present invention
relates to a method for welding
together two layers (1, 3), or
work-pieces, within a multi-layer
assembly (1, 2, 3). The present
invention provides a method in which
laser light (4) is directed through
an outer layer (1) of the assembly,
allowing transmission of the laser
light from its outer surface to at least
within the vicinity of its inner surface

206

Zocf

substantially without any absorption
of energy from the laser light, towards
a layer (3) comprising an absorbent
component (7), corresponding to a
portion thereof, capable of absorbing
laser light within a given wavelength
range thereby creating a welded area
(6) between a surface of the layer (3)

comprising the absorbent component (7) and a surface of a layer (1) facing the layer (3) comprising the absorbent component (7).
The absorbent component (7) can be provided either within the bulk of a layer or it can be provided as a separate surface-layer on one
or both surfaces of a layer. The invention also provides specific products manufactured using the concept of the present invention.
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Method for welding components of a multi-layer construction

The present invention relates to methods for weldling to-

gether two layers, or work-pileces, within a multi-layer

assembly. More specifically, but not exclusively, the

present invention relates to a method for the manufacture

gu—

of medical devices comprising a plurality of layers in-

terconnected by welded 7Jjoints or seams. Typilcally, the

materials for such devices are thin, flexible polymer

foils or sheets used for producing bag-like containers.

The invention also relates to specific products manufac-

tured using the inventive concept of the present inven-

tion.

BACKGROUND OF THE INVENTION

ferent methods have been used for welding

i bl

In the past, di:

sheet-like materials together, for example traditional

heat contact welding. In this method the two sheets to be

welded together are placed or clamped between a heated

welding element and a support element such that the

sheets are pressed against each other with a given force

to ensure close contact between the surfaces to be wel-

g,
—

ded. Heat 1s then applied from one side through one of

the sheets until, by heat transfer, 1t reaches the second

sheet; typically materials are chosen such that both ma-

terials will melt and a weld will be established between

the two sheets. This method necessitates free access to

both sides of the two-layer assembly.

A different method used is HF welding in which the two

sheets to be welded together are placed or clamped be-

tween a support element and an element from which a radio
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frequency silgnal 1is directed into the layers, this re-

sulting 1n "internal" heating of the materials. Due to

radiation from the surfaces of the materials to be

iy
—

welded, heat build-up 1s strongest towards the centre of

the two-layer assembly which, when the layers have the

P

same thickness, 1s also the location Oor area to be

welded, 1.e. the contacting surfaces. Drawbacks of this

method are that the materials must be sensitive to HF,

e.g. PVC. The materials and the HF process are generally

puian
_a

ficultles associated

environmental hagzardous, and the di:

with welding materials with different thickness limit the

applications.

A further method i1s laser welding using a CO, laser which

tends to heat most plastics from the surface down with a

very raplid heating action achievable; in thilis way 1t re-

sembles traditional heat transfer welding. Nd:YAG and di-

ode laser light will transmit through un-pigmented poly-

mers. The polymer can be designed to absorb and heat in

these laser beams due to 1nherent properties or with the

addition of an absorber. This process was first described

1in 1985 for welding automotive components; see Japanese

i
any

patent application JP85-213304 "Laser Dbeam welding of

plastic plates" published September 26, 1985 and known as

Cransmission laser welding. Typically carbon black pig-

ment 1s used as the additive to enhance absorption from
transmission laser welding, however, carbon black, which

results in a black material when added, is traditionally

consldered unsuitable for medical use in which a trans-

parent appearance 1s 1n most cases desirable. It is also

g
WY

possible to use materials which are opaque instead of

black; however, they still 1lack the desirable fully

Cransparent appearance.
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The above-described principle 1is also known from EP-A-0

942 139 which discloses a method for laser welding trans-

parent window panes to a frame, the frame at least at the

abutment surfaces absorbing the laser light, this making

1t necessary to provide the laser light from each side of

the frame.

g

However, for a number of di

gy

erent products 1t 1s neces-

sary to establish a weld between only two layers within a

product which in its finished state is a multi-layer as-

sembly.

= p—

A first example of this kind of product i1s ostomy pouches

that ordinarily consist of two pouch walls welded to-

gether along their contour. One of the walls has an aper-

ture which receives material discharged from the stoma. A

coupling element, e.g. an adhesive label or a faceplate,

1s af

‘1xed to the pouch wall around the stomal aperture

by welding or adhesion. The coupling element permits the

pr—

detachable fastening of the pouch on the user's body

around stoma.

In the production of such ostomy pouches, the starting

material used 1s generally two webs of weldable plastic

sheet material that are advanced stepwise tThrough an ap-

paratus with three stations. The first station has a pun-

ching tool to produce the apertures in one of the webs,
the coupling element being welded onto sald web around

the apertures at the second station, and the two webs

being subsequently brought together and united along a

line corresponding to the desired contour of the pouch by

gr—
p—

means OL

an annular welding electrode at the third
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station. The finished pouches

rated

As the contour welding op

PCT/DK01/00449

may simultaneously be sepa-

from the remaining sheet material.

~sration cannot be carried out

through the coupling element it i1s a primary condition in

this technique o:

p—e—

- production that the coupling element be

gr—

positioned entirely within the contour of the pouch. In

Mc

other cases,

ny cases, this 1s complete

ly acceptable. However, 1n

1t means that for production reasons the

pouch must be made biligger than otherwlise necessary or

that the distance

pouch must be 1ncreased. The

Lncres

pouch pulling away

O

’.‘

According to EP-A-0 045 587,

ostomy pouches 1in which an =

Cd

from the aperture to the top of the

use of a pouch having such

P

sed dimenslons can result 1n the upper part of the

from the user's body as a consequence

f the 1ncrease in welght when the pouch fills.

P

a method of manufacturing

dhesive label or faceplate

n extend past part of the pouch contour 1s suggested.

The particular feature of this method consists in that

the two pouch walls in a

contour welding, namely over

first step are joined by partial

an area extending from the

grivy

Cop edge of the pouch past the region of the weld seam

around the aperture.

The adhesive label or faceplate is

subsequently applied by welding while using a separator

member introduced into the partially finished pouch. The

separator functions as a base

the label is being welded. Th

for the pouch wall to which

e contour welding operation

1s subsequently completed in a second step after with-

i

drawal of the separator member. Although EP-A-0 045 587

dliscloses a method which is suitable for the manufacture

O

rove

e

i

the deslired ostomy pouch,

this method 1s relatively
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complex using a large number of manufacturing steps as

well as special equipment and 1s thus cost-ineffective.

In the above mentioned example, placement problems of a

5 coupling element such as an adhesive label are discussed,

but tTthe same considerations are valld 1in other cases,

e.d. wWhen external components such as fillter assemblles

wlith similar dimensional features are to be fixed on a

-

pouch.
10
Another type of product featuring a multi-layer construc-
tion with welds between only two layvers within the fin-
ished product 1s ostomy and urine collecting bags with
internal valves formed between one or two additional 1in-
15 cernal sheet-elements.

=
p—

An example of such a product 1s known from EP-A-0 106 587

which discloses a drainage bag which incorporates a non-

return valve assembly. More particularly, the wvalve as-

g—s
——

20 sembly includes at least one baffle positioned intermedi-

ate the top and bottom of the bag and extending across

g

the bag from its left side to its right side. Each baffle

has an upper portion which 1s continuocusly attached to

one face of the bag from the left side of the bag to the
25 right side of the

ol

bag and a lower portion which 1is at-

~—

tached to an opposite face of the bag at spaced intervals

between the left side of the bag and the right side of

the bag. By this construction, at least one opening is

r—

formed along the bottom portion of the ba:

gr—
—

fle, the open-

30 ing or openings being positioned adjacent to the front or

r—

back face of the bag so as to permit liquid to flow read-

i}

3

1ly from the top of the bag to the bottom of the bag

while inhibiting liguid from flowing from the bottom of
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the bag to the top of the bag. Although EP-A-0 106 587

—
b

discloses the use of a single baffle member, non-return

valves can also be formed with two intermediate baffle

layers, each attached to a wall of the pouch.

A further type of product featuring a multi-layer con-

struction with welds between only two lavers within the

finished product is ostomy and urine collecting bags with

internal walls attached between the outer front and back

walls 1n order to reduce bulking when the bag is filled.

iy
p—

sSuch a bag as well as methods for the manufacture thereof

is disclosed 1in WO 93/17643.

ey

As follows from the description of the just described two

(—

types of bags, such bags comprise at least three layers

making up the outer front and back walls and the baffle

-

member/internal wall of the bag, respectively, the inner

layer being attached to the outer walls along welding

Sedllls .

US-A—-5 165 7989 discloses a method in which a curable ad-

hesive 1s applied, e.g. printed, to selected surface por-

tions of layers 1in a multi-layer plastic bag. The adhe-
sive 1s cured by an electron beam curtain emitted across

the full width of the bag. Although this method allows

grivra

for selective bonding of individual portions of layers in

a multi-layer construction, the accuracy relies entirely

—

of the positioning of the printed layers prior to curing,

this making the method unsuitable for products in which a

high degree of precision 1s required, such as for medical

appliances. Further, for some medilcal appliances, a

welded bond may be required.




CA 02414482 2002-12-24
WO 02/00144 PCT/DK01/00449

As appears from the above, it would be desirable if mul-

e

ti-layer assemblles of the described types could be manu-

factured 1in a simple, reliable and cost-effective way

providing a high degree of precision. Therefore, it 1s

5 the object of the present invention to provide a method

which makes 1t possible to manufacture an assembly 1in
which a weld 1s established between only two layers at a

given location within a product which in 1its finished |

state 1is a multi-layer assembly, and which circumvents

—

10 one or more of the above-described drawbacks of the prior

art.

p

SUMMARY OF THE INVENTION

15 The present invention 1s based upon the recognition that

welds can be established directly between selected layers

gr—

only of an assembly with multiple layers using a sultable

technique. In the context of this application the term

"layer" only implies that a "work-piece" 1s described.

20 Consequently, although for some of the preferred embodi-

ments for the present invention the term "layer" is used

to describe thin, foil- or sheet-like materials, the

principles of the present invention relates to the assem-

=

bly of "work-pieces" 1in general. Further, when in the

25 context of the present invention 1t 1s described that a

layer 1s provided with a surface-layer of an absorbent

material, this also includes embodiments 1n which a thin

absorbent film-member is positioned on the layer, elther

attached thereto or loose.

30

Accordingly, a first aspect of the present invention sol-

ves the stated problem by providing a method in which a

laser light 1s directed through an outer layer, allow-
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transmission of the laser light from its outer surface to

at least within the wvicinity of its inner surface sub-

puiy

stantially without any absorption of energy from the la-

ser light, towards a layer comprising an absorbent compo-

F

nent, corresponding to a portion thereof, capable of ab-

sorbing laser light within a given wavelength range

thereby creating a welded area between a surface of the

griteg.
—

layer comprising the absorbent component and a surface of

a layer facing the laver comprising the absorbent compo-

nent. The absorbent component can be provided eilther

wlthin the bulk of a layer (entirely or partly) or 1t can

be provided as a separate surface-layer on selected por-

tions of one or both surfaces of a layer. The surface-

layvers could be provided by use of any sultable tech-

nique, including painting, printing, coating, CO-—

extruding and the use of separate film member.

By the term "provided within the bulk of a layer" refer-

ence 1s also made to materials which "themselves" act as

absorbents.

By providing a layer allowing transmission of laser light

there through with a painted or printed absorbent compo-

nent on a portion only of one or both of 1ts respective

surfaces, a given layer can both transmit and absorb la-

ser light i1n specified areas, this allowing a bond to be

placed with great precision within the absorbent area,

while at the same time allowing laser light to be trans-

mitted through other portions of the surface thereby cre-

ating bonds "deeper" in the multi-layer construction.

Further, as the absorbent component may have a vilisible

colour, a more attractive appearance can be achieved.
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proien

By use of these principles of manufacture a great variety

—~—
—

of different products can be manu:

pp—

actured in which welds

are made "within" the product after the initial assembly

of the multiple layers.

-

In a further aspect of the present invention, methods for

manufacturing pouches of the types known from EP-A-0 045

587 and EP-A-0 106 587 respectively, and as described

above, are provided, as well as pouches comprising fea-

tures unigque to these methods.

In order to provide a welding, the contacting surfaces
have to be properly brought into contact with each other

using a clamping arrangement. However, as 1t may require

very large forces to ensure proper contact, the surface

areas tTo be welded may advantageously be provided with

adhesive means providing an aid in establishing proper

contact. In this way the clamping means' main purpose

would be to flatten the multi-layver assembly during weld-

ing, the intimate contact between the surfaces to be

bonded belng provided, at least partially, by the adhe-

sive means. The adhesive may be supplied as part of an

absorbent coating applied in a desired pattern onto a

surface, or 1t may be applilied in a desired pattern onto a

generally absorbent surface.

Indeed, 1n 1ts broadest concept this method provides a

general means for assisting in providing contact during

contact~-requiring procedures.

9y,
x
E
£
),

L

ESCRIPTION OF THE DRAWINGS
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The method and apparatus according to the invention are

illustrated by the accompanying drawings, where like nu-

merals 1ndicate like elements and in which:

)

Figs. la and 1lb are schematic representatlions of a first

multi-layer assembly, comprising three layers;

figs. 2a and 2b are schematic representations of a second

multi-laver assembly, comprising three lavers;

layer assembly, comprising four layers;

— )

layer assembly, comprising four layers;

can advantageously be

i

tion which can advantes

manufactured Dby

of the present invention;

0

fig. 3 1s a schematic representation of a third multi-

fig. 4 1s a schematic representation of a fourth multi-

fig. 5 1llustrates a first multi-layer construction which

use of the method

fl1g. 6 1llustrates 1n part a second multl-layer construc-

geously be manu:

o~

the method of the present invention;

"actured by use of

fig. 7 1llustrates in part a third multi-layer construc-

P
p—

tion which can advantageously be manu:

the method of the present invention;

‘actured by use of

fig. 8 1llustrates in part a fourth multi-layer construc-

tion which can advantageously be manu:

the method of the present invention;

DETAILL.

L]

D DESCRIPTION OF TH.

ENTION

L*)
?

"actured by use of
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11

Figs. la and 1b show two wvariations of a first multi-

-

layer assembly comprising three layers and being manufac-

tured according to the present invention. In fig. la, the

multl-layer assembly comprises a first outer translucent

layer 1, a second outer layer 2 and an intermediate layer

3 positioned between the first and second layers. The 1in-

termediate layer 3 comprises, corresponding to a portion

g

thereof, e.g. on a surface or in the bulk, an absorbent

g
—

component capable of absorbing laser light within a given

wavelength range; this component may elther be the mate-

rial from which the layer is manufactured or 1t may be an

added component such as carbon or a dye mlxed 1into the

-

bulk of the material. Specific materials for use as an

added absorbent will be discussed in greater detail be-

low. After the three lavers have been positioned on top

iy

of each other with the contacting surfaces properly

brought into contact with each other by using an appro-

priate clampling arrangement (not shown but discussed 1in
greater detail below), the assembly is subjected to a la-
ser beam 4 having a wavelength corresponding to the gilven
absorbent chosen and with a beam focus position as 1ndi-

gy

cated by 5. The focus point of the laser beam 1s shown

for i1llustration only and may be placed higher or lower

and even below the objects to be welded according to the
work-pieces and laser technology involved. The laser
light travels through the first translucent outer layer 1

but when 1t subsequently travels through the outer por-

tions of layer 3 most proximate to the outer layer, light

is absorbed resulting in local heating and thus melting

o

of the components corresponding to the 1nter:

e
p—
e

ace between

the first outer layer and the intermediate layer. This
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gy =

local melting of the components of the two layers results

-

in the formation of a weld 6 connecting layers 1 and 3.

Fig. 1lb shows a similar assembly as fig. la in which the

bulk absorbent of the intermediate layer 3 has been re-

placed by a layer 7 of absorbent material provided (for

gr— pr—.

example palinted or printed) on a portion of the surface

of i1ntermediate layer 3 facing the outer layer 1, this

resulting 1n a weld being formed between the two layers.

Indeed, the absorbent material could also be applied on

the inner surface of the outer layer 1 with corresponding

gy

effect.

FFigs. 2a and 2b show two variations of a second multi-

rl-.

layer assembly comprising three layers and belng manufac-

tured according to the present invention. In fig. 2a, the

multi-layer assembly comprises a first outer translucent
layer 1, a second outer translucent layer 2 and an
intermediate layer 3 positioned between the first and

second layers. The 1ntermediate layer 3 comprilses,

correspondling to a portion thereof, an absorbent compo-

—

nent capable of absorbing laser 1light within a gilven

wavelength range. After the three layvers have 'been

positioned on top of each other with the contacting

surfaces properly brought i1nto contact with each other by

using an approprilate clamping arrangement (not shown),

the assembly is subjected to a first laser beam 4. The
laser light travels through the translucent outer layer 1

but when 1t subsequently travels through the outer

=

portions of layer 3 most proximate to the outer layer,

light 1s absorbed resulting in local heating and thus

= =

the components corresponding to the interface

melting o

between the first outer layer and the intermedlate layer.

The local melting of the components of the two lavyers
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g

of the components of the two layers results in the forma-

—

tion of a weld 6 connecting layers 1 and 3. Subsequently,

or simultaneously 1f desired, the assembly 1s subjected

to a second laser beam 8. The laser light from the second

5 beam travels tThrough the translucent outer layer 2 but

when 1t subsequently travels through the outer portions
of layer 3 most proximate to the second outer layer 2,

light i1is absorbed resulting in local heating and thus the

formation of a weld 9 connecting layers 2 and 3.

10
F1g. 2b shows a similar assembly as fig. Z2a 1in which the
bulk absorbent of the intermediate layer 3 has been re-
placed by surface-layers 7, 10 of absorbent material pro-
vided on portions of the surfaces of intermediate layer 3
15 facing the outer lavyers 1, 2 respectively, this resulting

1n welds 6, 9 being formed between the two layers. In-

deed, the absorbent material could also be applied on the

inner surface of the respective outer layvers 1, 2 with

corresponding effect. As described above, the surface-

20 layers could be provided using any suitable technique.

Fig. 3 shows a third multi-layer assembly comprising four

layers and belng manufactured according to the present

invention. The multi-laver assembly comprises a first ou-

25 ter translucent layer 11, a second outer layer 14, a

first intermediate principally translucent layer 12 posi-

tioned against the first outer layer 11, and a second

principally translucent intermediate layer 13 positioned

between the second outer layer and the first intermediate
30 layer. The second outer layer 14 comprilises an absorbent

bulk component capable of absorbing laser light within a

glven wavelength range; this component may as for the

p—

embodiments o

figs. 1 and 2 be elither the material from
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which the layer i1s manufactured or 1t may be an added

=

component. Instead of a bulk component the second outer

layer could also be provided with an absorbent layer on

its surface facing the second intermediate layer. The se-

cond 1intermediate layer 13 1s provided with a surface-

F

layer 15 of an absorbent material on a portion of the

surface thereof facing the first intermediate layer 12,

and the first intermediate layer 12 1is provided with a

— -
——

surface-laver 16 of an absorbent material on a portion of

punbe
b

ace thereof facing the first outer layer 11. In-

gy
—
—

the sur:

deed, surface-lavers 15, 16 could also be provided on the

correspondingly facing surfaces.

P

After the four layers have been positioned on top of each

other with the contacting surfaces properly brought into
contact with each other by using an appropriate clamping

arrangement (not shown), the assembly 1s subjected to a

first laser beam 17. The laser light travels through the

translucent layers 11, 12 but when 1t subsequently trav-

pubey

els through the outer portions of second intermediate

layer 13 most proximate to the first 1intermediate layer

12, light is absorbed resulting in local heating and thus

P

melting of the components corresponding to the interface

between the first and second intermediate layers 12, 13

gr—
Bl

resulting in the formation of a first weld 20 connecting

layers 12 and 13. Subsequently, or simultaneously 1f de-

sired, the assembly 1s subjected to a second laser beam

18. The laser light from the second beam travels through

the translucent layers 11, 12, 13 but when 1t subse-

quently travels through the outer portions of the second

outer lavyer 14 most proximate to the second intermedlate

layer 13, light is absorbed resulting in local heating

y—

and thus the formation of a second weld 21 connecting
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P

layers 13 and 14. Subsequently, or simultaneously 1f de-

sired, the assembly i1s subjected to a third laser beam
19. The laser light travels through the outer translucent
layer 11 but when 1t subsequently travels through the

p—

outer portions of the first 1ntermediate layer 12 most

proximate to the first outer layver 11, light 1s absorbed

resulting in local heating and thus melting of the compo-

nents corresponding to the interface between the first

outer layer and the first intermediate layer 12 resulting

in the formation of a third weld 22 connecting layers 11

and 12.

Although three laser light sources 17, 18, 19 are shown,

the laser light for all three welds could advantageously

be provided by a single laser beam with elither a varlable

or fixed focus; the latter would be appropriate when the

layers are relatively thin. Further, to provide spot

welding at different points or longitudinal welding

g

seams, the position of the laser beam should be con-

trolled correspondingly. Indeed, further layers could be

added and 1t thus clearly appears that by this method

very complicated assemblies can be manufactured 1n a con-

i

venient and effective way.

Fig. 4 shows a fourth multi-layer assembly comprising

four layers and being manufactured according to the pre-

sent invention. The multi-layer assembly comprises a

first outer translucent layer 30, a second outer translu-

cent layer 33, a first intermediate layer 31 positioned

against the first outer laver 30, and a second primarily

translucent intermediate layer 32 positioned between the

second outer layer 33 and the first intermediate layer

31. The first Iintermediate lavyer 31 comprises an absor-
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bent component capable of absorbing laser 1light within a

given wavelength range; this component may as for the

embodiments of figs. 1, 2 and 3 be either the material

from which the layer 1s manufactured or 1t may be an

—

added component. Instead of a bulk component the first

intermediate layer could also be provided with an absor-

‘)

bent layer on both 1ts surfaces. The second 1ntermediate

e

layer 32 1s provided with a surface-layer 34 of

an absor-

gu—p p——
g

bent material on a portion of the surface thereof facing

the second outer layer 33. Indeed, surface-layer 34 could

F
p—

also be provlided on the correspondingly facing surface of

the second outer layer.

' e d

After the four layers have been positioned on top of each

other with the contacting surfaces properly brought into

contact with each other by using an appropriate clamping

arrangement (not shown), the assembly 1s subjected to a

first laser beam 35. The laser light travels through the

translucent outer layer 30 but when it subsequently trav-

g

els through the outer portions of first intermediate

layer 31 most proximate to the first outer layer 30,

light 1s absorbed resulting in local heating and thus

melting of the components corresponding to the interface

pbetween the first outer layer 30 and the first intermedi-

o=
-—

ate layer 31 resulting in the formation of a first weld

38 connecting lavers 30 and 31. Subsequently, or simulta-

neously 1f desired, the assembly 1s subjected to a second

laser beam 36. The laser light from the second beam trav-

els tThrough the translucent layers 33, 32 but when it

F

subsequently travels through the outer portions of the

first intermediate layer 31 most proximate to the second

intermediate layer 32, light 1s absorbed resulting in lo-

F

cal heating and thus the formation of a second weld 39




CA 02414482 2002-12-24

WO 02/00144 PCT/DK01/00449

10

15

20

29

30

177

connecting layers 31 and 32. Subsequently, or simultane-

_

ously 1f desired, the assembly is subjected to a third

laser beam 37. The laser light travels through the second

outer translucent layer 33 but when it subsequently trav-

els through the outer portions of the second intermediate
layer 32 most proximate to the second outer layer 33,

light 1s absorbed resulting in local heating and thus

F

melting of the components corresponding to the 1nterface

between the second outer layer 33 and the second

prtten
—

intermediate layer 32 resulting in the formation of a

third weld 44 connecting layers 33 and 32.

As with the embodiment of fig. 3, a single laser advanta-

geously provides second and third laser beams 36, 37.

As stated in the introduction, opaque materials or carbon

black as an added absorbent have been used for a number

el

of vyears 1in order to provide materials which will heat

when subjected to laser light; however, due to the lack

=

of transparency of the materials, this method has not

g
e

found great acceptance within the technical field of

medical devices.

According to WO 00/20157 the above drawbacks have been

eliminated or reduced by a method in which two work-

pleces are welded together over a jolnt region by expos-

ing the region to incildent radiation, e.g. laser 1light,

having a wavelength outside the vislble range, and where

a radiatlion absorbing material at the joint region which

has an absorption band matched to the wavelength of the

incident radiation so as to absorb the incident radiation

and generate heat for the melting/welding process, the

absorption band being substantially outside the wvisible
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range so that the material does not affect the appear-

_

ance of the joint region or the work-pieces in visible

light. This method 1s preferred for use with the methods

=

of the present invention.

ph—
——

In a paper titled "Use of infrared dyes for transmission

laser welding in plastics"™ from Antec 2000, Conference

r——

Proceedings Vol. 1, a conference for The society of pla-

stic Engineers which
lando, Florida, the

method 1s considered

requirements for the
laser welding are 11

the laser wavelength

g—

clent, little 1f any

took place May 11 tol7, 2000 i1n Or-

principles of the above referred

in further detail. In this paper the

P
p—

selection of near-infrared dyes for

sted: a narrow absorption band near

- ™ !

with a high molar absorption coeffi-

absorption in the region 400-700 nm,

good solubility in the host material, good stability to-

wards the incorporation method used, and should not de-

grade to coloured D

i~

y-products. Examples of dyes which

fulfil these requirements are listed as the cyanine dyes,

the sguarylium dyes and the croconium dyes. The lasers to

be used for described method are Nd:YAG with 1064 nm wa-

velength and diode lasers with 800-1100 nm wavelength.

The paper also 1lists a number of methods by which the

dyes can be incorporated. The above listed properties,

materials and lasers

p—

are preferred for use with the meth-

ods of the present invention.

As mentioned above, after the different layers have been

gt

positioned on top of

-

have To

cach other, the contacting surfaces

be properly brought into contact with each other

using a clamping arrangement. In the above-referred Antec

2000 paper, fig. ©5

shows a diagram 1in whilch two work-

pieces are clamped using traditional clamping tools Llo-
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by welding, 1.e. 1n or-

der not to interfere with the laser beam. However, by us-

ing the principles of the present

invention, clamplng can

e

be provided across a large area O:

- the multi-layer assem-

5 bly to be welded by using relatively rigid, plate-like

clamping members whilch generally

cover the whole of the

area within which welds are to be placed and which allow

yu—

transmission of the laser light there through. The clamp-

I

ing members comprise at least one resilient surface fac-

(—

10 ing the assembly, so that different thicknesses of the

multi-layer assembly will be clamped with substantially

the same contact pressure. The c

lamping pressure may be

gritey

established by forces applied on the outside of the clamp

or it may be established by sealing of the edges of the

15 clamp and evacuating the space between the inner clamp

surfaces facing the multi-layer assembly. Such a clamping

i

method provides a number of advantages as 1t 1s easy to

=

position irrespective of the actual location of the welds

to be made, and it is very flexible under varying produc-

pri-n.

20 tion runs as the location of the welding locations can be

changed without any modifications to the transparent

clamping element. Further, clamping over the whole area

-
b

wrinkling when the clamping means

25 with the assembly. Indeed, 1f

of the multi-layer assembly reduces the problems with

are brought i1in contact

the assembly 15 to be

welded using laser light from both sides, transparent

clamping means should be used on both sides.

As descrilibed in the introductory

portion, it may require

30 very large forces to secure proper contact. Therelore,

the surface areas to be welded may advantageously be pro-

vided with adhesive means providing an aid in establish-

ing proper contact. In this way

the clamping means maln
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purpose would be to flatten the multi-layer assénBly dur-

ing welding,

be bonded belng provided,

hesive means.

”

the intimate contact between the surfaces to

at least partially, by the ad-

e

With reference to fig. 5 a first preferred method of ma-

nufacturing an ostomy collecting bag using the method of

the present i1nvention will be described.

above with reference to EP-A-0 045 587,

sive label or

ficult to manu:

past the whole pouch contour.

g

pr—
h—

As mentioned

P
ad

1t has been dif-

"acture ostomy pouches 1in which the adhe-

faceplate can extend past part of or even

First a pouch 100 is provided in which outer pouch wall

101 and inner pouch wall 102 in a

first step are contour

welded together by any sultable method along the edges

iy

thereof

Lo

form a contour seam 103. The 1inner wall com-

prises an opening 104 around which a coupling component

105, e.d.

106 i1s positioned. A:

an adhesive label, with a corresponding opening

"ter the coupling component has been

properly clamped onto the pouch the coupling component 1s

welded to the 1nner pouch wse

method of

different methods of attaching the coupling component. In

case The

11l along weld 107 using the

the present invention. Fig. 5 i1llustrates two

coupling component 105 1s manu:

"actured from

translucent materials an absorbent component 1is provided

at the region to be joined, 1i.e. corresponding to the

clrcumferential edges of openings 104, 106.

The absorbent

material can be provided in bulk in the inner pouch wall

or 1t cs

Jjolned,

U 1)

pouch wa

n be provided on one of the

' aaad

o U

faces to Dbe

i.e. elther the surface of the coupling component

11

facing the coupling component.

Pre

acing the inner pouch wall or the surface of the inner

ferably, the




CA 02414482 2002-12-24
WO 02/00144 PCT/DK01/00449

21

absorbent material is provided corresponding to a portilion

-y

only of the surface of either the coupling element or the

pouch wall. A laser beam 108 is then directed across the

area to be welded resulting in weld 107. In the alterna-
5 tive, when the outer pouch wall 101 is translucent to la-

ser light, the absorbent material can be provided in bulk

in the coupling component, preferably corresponding to

g—

only a portion of the coupling element, or, as above, 1it

grim—

can be provided on one of the surfaces to be jJolined. A

10 laser beam 109 1s then directed across the area to be

welded resulting in weld 107.

In the above described preferred embodiment a coupling

component such as an adhesive label or a coupling ring 1S

=

15 used as example; however, 1nstead of a coupling component

e

a wide varity of other components could attached using

the disclosed method, e.g. when filter assemblies with

similar dimensional features are to be fixed on a pouch.

prive

20 With reference to fig. 6 a second preferred method of ma-

gr—
p—_t

nufacturing an ostomy collecting bag using the method of

the present invention will be described. As mentlonec

above with reference to EP-A~0 106 587 and WO 93/17643 it

o

1s often desirable to attach an intermediate member to

25 the front and rear walls of a collecting bag, thus creat-

ing a member spanning between the walls, for example tO

create a valve or a supporting structure.

First a laminate 200 1s provided comprising first pouch

30 wall 201 and second pouch wall 202 as well an 1ntermedil-

ate baffle layer with upper and lower edges 204, 205 1in-
terposed there between. At this point the three layers

may have been contour welded together by any sultable
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gray.

method along their edges to form a pouch; the baffle mem-

ber may have been attached to the walls corresponding to

the ends thereof, i.e. the portions directed in and out-

o

wards relative to the plane of the figure. The first

pouch wall 201 and the bai

fle member 203 are predomil-

i

nantly made of translucent material allowing laser light
to pass through to the regions to be joined. Absorbent
material 210, 211 i1is provided corresponding to the re-

glions to be Jjolned, 1.e. corresponding to the area be-

tween the first pouch wall 201 and the baffle member

along the upper end (204) of the latter, as well as the

P

area between the second pouch wall 202 and the baffle

member along the lower edge of the latter. In this way

the absorbent material 210, 211 1is provided 1n a non-

overlapping pattern allowing laser light to be used from

one slde only. As described above with reference to fig.

5, Tthe absorbent material can be provided on eilther of

the surfaces to be joined. Thereafter the laminate 1is

properly clamped and a first laser beam 206 1is dilirected

through the first pouch wall 201 to thereby create a

first joined region 207, and a second laser beam 208 1is

directed through the first pouch wall 201 and the baffle

1

melr

oer 203 to thereby create a second joined region 2009.

Depending on the specific purpose of the baffle member,

e.g. to function as a valve or a support member, the

joined regions 207, 209 may run either fully or partially

along the upper 204 and lower 205 edges of the baffle

member. If the baffle member is used to form a valve, the

baffle member will typically be joined to the first wall

along the length of the upper edge whereas the lower edge

will be left with one or more interruptions to allow lig-

uid to pass through, this as illustrated for example 1in

filgs. 1 and 2 of EP-A-0 106 587.
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Figs. 7 and 8 show further embodiments of multi-laver

constructions which can advantageously be manufactured by

use of the methods of the present invention. Fig. 7 shows

in part a four-layered pouch assembly 300 comprising

first and second outer walls 301, 302 and a valve member

305 formed between filirst and second 1ntermediate layers
303, 304. It 1s to be noted that the weld 307 has been
displaced slightly relative to the weld 306, this allow-

ing the welds to be formed with a laser from the same

side. Fig. 8 shows 1n partial a three-layered pouch as-

sembly 400 comprising first and second outer walls 401,

402 and a .pocket 403 for a filter 404 formed between an

intermediate layer 505 and the second outer wall 402. It

is again to be noted that the two welds to the right in

the drawing have been displaced slightly relative to each

other. Having regard to the detailed description of the

yu—

embodiments of

figs. 5 and 6 1t will be clear to the

skilled person how to apply the methods of the present
invention to these embodiments also, 1.e. providing the
absorbent material at the relevant locations and direct-

ing the laser light through the corresponding layers.

Tt will be understood that the embodiments described he-

exemplary and that a person skilled in

reln are merely

the art may make many variations and modifications with-

pron-g

out departing from the scope of the i1nventilon.
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CLAIMS

1. A method for attaching an external component to a pouch assembly
(100), comprising the steps of:

- providing a pouch assembly comprising an outer pouch wall (101) and
an inner pouch wall (102), each having inner and outer surfaces;

- placing an external component (105), the external component having
first and second surfaces, the second surface facing the inner pouch wall;
wherein

- an absorbing component capable of absorbing laser light within a given
wavelength range is provided at a region to be joined between the external
component and the inner pouch wall;

- directing laser light (108, 109) within the given wavelength range to
the region to be joined;

- thereby creating a welded area (107) between the external component

and the inner pouch wall.

2. A method as defined in claim 1, wherein the external component allows
transmission of the laser light from its first surface to within the vicinity of its
second surface substantially without any absorption of energy from the laser
light, and wherein the laser light (108) is directed to the region to be joined

through the external component.

3. A method as defined in claim 1, wherein the outer pouch wall (101)
allows transmission of the laser light there through and the inner pouch wall
(102) allows transmission of the laser light from its inner surface to within the
vicinity of its outer surface substantially without any absorption of energy from
the laser light, and wherein the laser light (109) is directed to the region to be

joined through the outer and inner pouch walls.

4. A method as defined in any of claims 1-3, wherein the inner and outer
pouch walls have circumferential edges at the peripheries thereof, the external

component extending over the edges in at least one direction.
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5. A method as defined in any of claims 1-4, wherein the inner wall
comprises a first opening (104) and the external component comprises a second

opening (106), the external component being placed with the second opening in

alignment with the first opening.

6. A pouch assembly (100), comprising:
- an outer pouch wall (101) and an inner pouch wall (102), each having

inner and outer surfaces;

- an external component (105) having first and second surfaces, the
second surface facing the inner pouch wall; wherein

- an absorbing component capable of absorbing laser light within a given
wavelength range is provided at a region between the external component and

the inner pouch wall; and

- a weld (107) formed between the external component and the inner

pouch wall corresponding to the region.

/. A pouch assembly as defined in claim 6, wherein the external component
(105) allows transmission of the laser light from its first surface to within the
vicinity of its second surface substantially without any absorption of energy from

the laser light.

8. A pouch assembly as defined in claim 6, wherein the outer pouch wall
(101) allows transmission of the laser light there through and the inner pouch
wall (102) allows transmission of the laser light from its inner surface to within
the vicinity of its outer surface substantially without any absorption of energy

from the laser light.,

0. A pouch assembly as defined in any of claims 6-8, wherein the inner and
outer pouch walls have circumferential edges at the peripheries thereof, the

external component extending over the edges in at least on direction.

10. A pouch assembly as defined in any of claims 6-9, wherein the inner wall
comprises a first opening (104) and the external component comprises a second
opening (106), the external component being placed with the second opening in

alignment with the first opening.
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11. A method as defined in any of claims 1-5, wherein the assembly is
clamped using a clamping device which applies a substantially uniform contact
pressure to and generally covers the area within which welds are to be placed,
and which allows transmission of the laser light there through, and wherein the
surface areas to be welded preferably comprises adhesive means providing an

aid in establishing proper contact.

12. A method as defined in any of claims 1-5, wherein the absorbent
component is selected from the group comprising the cyanine dyes, the
squarylium dyes and the croconium dyes, and wherein the laser to be used has a

wavelength within the 800-1100 nm wavelength.

13. An assembly as defined in any of claims 6-10, wherein the absorbent
component is selected from the group comprising the cyanine dyes, the

squarylium dyes and the croconium dyes.
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