WO 99/ 03596

PCT/ US98/ 4260 1
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SURFACE FI ELD OF THE | NVE -

The present invention relates to a sheet-like material which is fornmed to
have t hree- di nensi onal surface featlures with spaces therein to
contain a-substance, and 10 nore particularly to such materials wherein

t he surface features prevent external surfaces fromcontacting the
substance until forces exerted on the surface features cause themto

def orm and becone substantially nore two-di nensional. The present

i nvention further rel ghf ho f_nmaking such sheet-like materials.
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over a target sur ent. con esi v h the
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t hereby inhibiting proper positioning. Premature sticking may al so cause
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the target SUT 4861 have been developed which are coated or impregnated with useful
substances intended to be utilized when the article is contacted with a target surface.
While there are advantages with having the substance present on or near the surface
of such articles, there is often the drawback that the useful substance is unprotected

20  and is subject to inadvertent contact before intended use. One broad category of
such articles encompasses the area of tapes and labels.

In the art of tapes, labels, and other articles using pressure sensitive adhesive
to adhere an adhesive coated surface to a target surface, there has been recognized
the problem of premature sticking to the target surface. That is, before the adhesive

25  coated surface can be properly positioned over a target surface, inadvertent contact
of the adhesive with the target surface causes premature sticking at one or more
locations, thereby inhibiting proper positioning. Premature sticking may also cause
contamination or degradation of the adhesive prior to final positioning at the target
surface.

30 One approach developed to overcome this problem provides a material with
three-dimensional non-deformable standoffs on a material surface, between which
adhesive elements are located, Standoffs include any means extending outwardly
from an adhesive surface which is contacted first before the adhesive surface is
exposed to contact by another surface. While this approach has proven suitable for

35  certain applications, such materials are commonly designed with many if not all of
their protrusions at a uniform heights and spacing. Accordingly, engagement and




30 One approach devel oped to overcone this problem provides a
material with t hr ee-di nensi onal non-def ormabl e standoffs on a
mat eri al surface, between which adhesi ve el enents are | ocat ed.
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20  atarget surface.

SUMMARY OF THE INVENTION

The present invention provides a selectively-activatible sheet material for

delivering a substance to a target surface. The sheet material comprises a three-

25 dimensional sheet of material having a first side and a second side. The first side
has a plurality of hollow protrusions extending outwardly therefrom and separated

from one another by valleys, while the second side has a plurality of depressions
corresponding with the hollow protrusions. A substance adheres to and partially fills

a location protected from external contact comprising the valleys and/or depressions.

30 The sheet material may be selectively activated by deforming the hollow protrusions
to deliver the substance to a target surface. The three-dimensional structure includes
hollow protrusions which are tailored to progressively activate in multiple discrete
stages to effect mult-stage progressive delivery of the substance to the target surface.

The present invention also provides selectively-activatible sheet materials

35 which incorporate a three-dimensional structure adapted to progressively activate in
response to increasing compressive force levels via tailoring of the geometrical
shapes of respective hollow protrusions. The present invention also provides
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The present invention provides a selectively-activatible sheet material for
delivering a substance to a target surface. The sheet material conprises a
three- 25 di mensi onal sheet of material having a first side and a second

side. The fwostomssde has a plurality of hollow probpiyrisedgadxt endi ng
outwardly therefrom and separat ed from one anot her by valleys, while
the second side has a plurality of depressions corresponding with
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enbodi nent s, a'k_e In cohjunction with the acconpanying draw ngs, in
which |ike referencefigee 3 isuanetlavational spationsl viewe taken slong| septiont kineahd ofher ei n:
Figure 1 is a plFigure/2 eshowingathp ninte dintdsionud Qitudtiae tof Qhe ishedt pab@RNbnd Meéent i on,

disclosing a thq&gﬁ&imsshmlw‘gh%ﬁ&heqlfouw f‘ornjugh%{uavi ng truncated conical

protrusions; Fi Figure |a? an enlarged’partial plan view of the
material of Figure 1f 1gg1ﬁOMSrf8 elevational sectional view similar to Figure 3, showing the
20

effect of pressing the sheet material against a target surface, such that some of the
protrusions deform by substantially inverting and/or crushing to allow the substance
within the protrusions to contact the target surface;
Figure 5 is an elevational sectional view similar to Figure 4, showing the
effect of increased deformation of the sheet material such that additional protrusions
25  deform to allow the substance within the protrusions to contact the target surface;
Figure 6 is an elevational sectional view of another embodiment of a sheet
material according to the present invention;
Figure 7 is an elevational sectional view similar to Figure 4, showing the
effect of pressing the sheet material of Figure 6 against a target surface, such that the
30 protrusions deform by substantially inverting and/or crushing to allow the substance
within some of the protrusions to contact the target surface;
Figure 8 is an elevational sectional view of another embodiment of a sheet
material according to the present invention;
Figure 9 is an elevational sectional view similar to Figure 7, showing the
35  effect of pressing the sheet material of Figure 8 against a target surface, such that the
protrusions deform by substantially inverting and/or crushing to allow the substance
within some of the protrusions to contact the target surface;
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15 an array of protrusions; Figure 3 is an el evational
sectional view taken along section |line 3-3 of Figure 2, showi ng the

t hree-di nensi onal structure of the sheet material and the | ocati on of

t he subst areesmessds n t he hol |l ow protrusions; Figure 4 is poreksinmaigponal
sectional viewsimlar to Figure 3, showing the 20 effect of pressing the
sheet material against a target surface, such that sone of the

protrusions deform by substantially invertd ng and/or crushing to allow the
subst ance- within the protrusions to contact the target surface;
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surface, such that the protrusions deform by substantially inverting
and/ or crushing to allow the substance wi thin some of the protrusions

to contact the target surPBEAILED DESCRIPTION OF THE INVENTION .
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to contact t-he t@ura gt?k}sta%gg {naacgérmanently-deployed orientation or rely upon removal of liner
20 materials (typically silicone-coated paper strips) or wrappings to expose the
substance for use or removal from a protected space such as a rigid box or container.
Selective activation of such materials allows the user to properly position
opposing surfaces before activation is accomplished, as well as minimizing the
likelihood of contamination of the substance. This characteristic permits the
25 material to be manipulated in any desired mode without encountering the difficulties
of premature contact of the substance with itself or to other portions of the sheet
material or target surface without the need for separate release sheets, liners, spacers,
or the like.
Although materials in accordance with the present invention may be
30 provided with two active sides or surfaces, if desired for particular applications, in
accordance with the present invention it is presently prefemred to provide such
material 'with only one active side and one inactive or inert side. Under some
circumstances it may be acceptable or desirable to design the sheet material so as to
form an intermittent or discontinuous layer of substance on its active surface, while
35 in other circumstances the sheet material be designed so as to exhibit a continuous

layer of substance on its active side. For some applications it may also be desirable



Figure 12 is an el evational sectional view of yet another enbodi mrent of a
sheet material according to the present invention having two active sides;
and Figure 13 is a sinplified schematic illustration of a
presently pwefsem3sesl 10 process and apparatus suitable facmessiast uring
sheet materials in accordance with t he present invention.
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20 nﬁxc serve as stand-offs to prevent a substance therebetween or therein from = .
contacting external surfaces until the stand-offs are deformed to render the structure
more two-dimensional. Representative structures include those disclosed in
commonly assigned, co-pending (allowed) U.S. Patent Application Serial Nos.
08/584,638, filed January 10, 1996 in the names of Hamilton and McGuire, entitled

25 "Composite Material Releasably Sealable to a Target Surface When Pressed
Thereagainst and Method of Making", 08/744,850, filed November 8, 1996 in the
names of Hamilton and McGuire entitled "Material Having A Substance Protected
by Deformable Standoffs and Method of Making", 08/745,339, filed November 8,
1996 in the names of McGuire, Tweddell, and Hamilton, entitled "Three-

30 Dimensional, Nesting-Resistant Sheet Materials and Method and Apparatus for
Making Same", 08/745,340, filed November 8, 1996 in the names of Hamilton and
McGuire, entitled "Improved Storage Wrap Materials”, and[ ], Attorney's Docket
No. 6719, filed June 6, 1997 in the names of Hamilton, McGuire, Tweddell, and
Otten, entitled “Selectively-Activatible Sheet Material For Dispensing and

35  Dispersing a Substance Onto a Target Surface”. The disclosures of each of these
applications are hereby incorporated herein by reference.

This Sheet Has Been R

L Ilf flll




to provide nmultiple products on a single side of the material, deposited in
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35 Dispersizgg ghihbsispiee Onto a Target Surface”. The disclosures of each

of these appl i1 cati on e hereby_incorporated_herein by reference.
Thi s Sheet Has ngn Ez-éai.{lustrate a preferred emb%dlrment of a material ac%:/ording to the

1111111111111111 present 1inyention, which comprises a three-dimensional sheet-like structure
generally indicated as 10. Material 10 includes a deformed material 12 having
hollow protrusions 14 extending outwardly from the second side 11 of the material

30 anda layei' of substance 16 located within the depressions formed within hollow
protrusions 14 on the first side 13 of the material. Protrusions 14 are preferably
conical in shape with truncated or domed outermost ends 18. In the embodiment of
Figures 1-5, protrusions 14 are equally spaced in an equilateral triangular pattern, all
extending from the same side of the material. Preferably, the protrusions 14 have

35 heights which are less than their diameters, so that when they deform, they deform
by substantially inverting and/or crushing along an axis which is substantially
perpendicular to a plane of the material. This protrusion shape and mode of




6 The three-di nensi onal structure conprises a piece of

def ormabl e materi al which has a first side formed to have a plurality
of hollow protrusions separated by val l eys. The plurality of hollow
pr ot r usi onswgwwasseut er nost ends. The piece of mat er i T/Os8n@6second

side. The second side has a plurality of depressions therein 5
corresponding to the plurality of hollow protrusions on the first side.
Preferably, the plurality of protrudions deform by nodes which are
sel ected fromthe group consi sting of inverting, crushing, and
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second si de2%1 gﬁquqsg tmcgqa{sxag compresswe force levels via tailoring of the geometnc
shapes of respective hollow protrusions, which may have a comparable level of
substance within or between them. The sheet materials may also incorporate a three-
dimensional structure adapted to progressively activate in response to increasing
levels or degrees of deformation via tailoring of the geometrical shapes of respective
25  hollow protrusions, such as providing protrusions of differing heights and/or having
differing levels of substance within or between them.
Figure 3 depicts the differential three-dimensional structure of the
protrusions 14 which provides for multi-stage progressive activation to deliver the
substance 16 to a target surface. The sheet material 10 of Figure 3 includes a
30 plurality of protrusions 14 having a plurality of (two or more) different geometrical
three-dimensional heights measured from the second surface 11 of the shee; material
12 which forms the base of the protrusions. As shown in Figure 3, the protrusion
labelled "A" has a protrusion height "A1" measured from the common protrusion
base in the plane of the sheet material 12. The protrusion labelled "B" has a
35 protrusion height "B1" which is less than the height "Al", and the protrusion
labelled "C" has a protrusion height "C1" which is less than the height "B1". As
shown in Figure 3, the substance 16 is preferably located a substantially uniform
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30 and a | ayer of substance 16 |located within the depressions forned

wi thin holl ow protrusions 14 on the first side 13 of the material.
Protrusions 14 are preferably conical in shape with truncated or
donmed out erwosdnssseds 18. In the enbodi nent of Fi gur pérrbssrinasn

protrusions 14 are equally spaced in an equilateral triangular pattern, all
extending fromthe sane side of the material. Preferably, the protrusions
14 have 35 heights which are less than thegr dianeters, so that when they
deform they deform by substantially inverting and/or crushing al ong
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the target surfaéd havebeen partially defoymed widerpressure applipddo B npprsubsiapesaide of
i nvention may be materikiol2chy opposimsyrface 25, as Gididated @§ford@ly.SFiof tAE peinff irfnl
progr essi ve act i g R R6mBtARkfng 2 HeBhe AR!AE ldbhice berweed Y iBGAgROT At ©
a three-dinensional structure adapted to-progressively act] vak n
response to i ncr 8BRASg S W@égf’?)’&e&‘iﬂz‘i? ‘ﬁ%? P%wg‘?’%ts’t‘éﬁ'?‘ﬁ‘rs‘mﬁ 3\‘“’? bren
geonetrical 20 defohmgdewffistently dpparmituke dnposing\sypfact toussntasthe whienhpsthends have a
conpar abl e | evel 1@fof protrusions B having a height Bl. At this point, the substance 16 in the
protrusions A has been delivered to the target surface 20. Depending upon the
physical properties of the substance, the substance may be deployed by the reduction
in height of the protrusions, the reduction in volume accompanying the reduction in
25  height of the protrusions, or any other cause and effect relationship occasioned by
the reduction in three-dimensionality of the sheet material.
Figure 5 depicts a further deformation of the sheet material 10 wherein the
distance between the target surface 20 and the opposing surface 25 has been reduced
to the point where the protrusions B have been deformed sufficiently to permit the
30 opposing surface to contact the outermost ends 18 of protrusions C having a height
C1. At this point, the substance 16 in the protrusions B has been delivered to the
target surface after the substance 16 in the protrusions A has been delivered to the
target surface 20. Continued progressive deformation of the sheet material in
response to compressive forces caused by the continued approach of target and
35 opposing surfaces will continue to progressively activate the sheet material and
deliver substance in protrusions C and subsequent protrusions (if any) having
smaller protrusion heights.
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substance within or between them The sheet materials may al so incorporate
a three- di nensi onal structure adapted to progressively activate in
response to increasing | evel s or degrees of deformation via tailoring
of the geoN¥Q %033 shapes of respective 25 hol | ow pr ot re@u/gss/s4260ch as
provi ding protrusions of differing heights and/or having differing

| evel s of substance within or between them Figure 3 depicts
the differential three-dinmensional structlre of the protrusions 14
whi ch provides for nmulti-stage progressive activation to deliver the
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regard to compressive activation. For example, in the instance of tensile or thermal

activation it is believed that protrusions with a smaller protrusion height would
activate first to deliver their substance rather than the protrusions with a larger
25  protrusion height in the case of compressive activation.

Figures 6 and 7 depict another embodiment of the present invention. The
sheet material 10 of Figures 6 and 7 is likewise constructed generally in accordance
with the principles of the aforementioned Hamilton et al. applications, with the
features of the present invention being particularly apparent with reference to Figure

30 6. |

Figure 6 depicts the differential three-dimensional structure of the
protrusions 14 which provides for multi-stage progressive activation to deliver the
substance 16 to a target surface. The sheet material 10 of Figure 6 includes a
plurality of protrusions 14 having substantially uniform geometrical three-

35  dimensional heights measured from the plane of the sheet material 12 which forms
the base of the protrusions. As shown in Figure 6, the protrusion labelled A" has a
substance clearance height "A1" measured from the mouth of the depression in the



the surface contacting the non-active side of the sheet material. Figure 4
shows 15 target surface 20 contacting |ayer of substance 16 after
protrusions A having hei ght Al have been partially deforned under
pressure apwbisgBspe t he non- substance si de of mat er i aerAdodidagePPOSi ng
surface 25, as indicated by force F. Fromthe point of initial cont act
with protrusions having a height A, the distance between the target and
opposi ng surfaces has been reduced to the }foi nt where the protrusions A
have been-20 deformed sufficiently to permt the opposing surface to
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where the protrusions B have been deformed sufficiently to reduce the substance
clearance height to a distance B2 which is less than Bl and the protrusions C have
been deformed sufficiently to reduce the substance clearance height to a distance C2
which is less than C1. At this point, the substance 16 in the protrusions A has been

25  delivered to the target surface 20. Depending upon the physical properties of the
substance, the substance may be deployed by the reduction in height of the
protrusions, the reduction in volume accompanying the reduction in height of the
protrusions, or any other cause and effect relationship occasioned by the reduction in
three-dimensionality of the sheet material.

30 In a manner similar to that depicted in Figures 4-5, continued progressive
deformation of the sheet material in response to compressive forces caused by the
continued approach of target and opposing surfaces will continue to progressively
activate the sheet material and deliver substance in protrusions B, C, and subsequent
protrusions (if any) having greater initial substance clearance heights.

35 The external target or contact surface may be either compliant or rigid and
planar or non-planar. However, in accordance with this aspect of the present
invention the embodiment of Figures 6-7 is preferred for use with substantially rigid




Is utilized to refer to surfaces which maintain a radius of curvature which
S substantially larger than the average protrusion hei ght under the

| evel of f owaw#3s596 typically encountered. Contact surf @ce/usegideéoty nay be
i nfluenced by not only the surface material itself but possibly by any
backup materials, e.g., a very flexible 10 material facially associated

with a rigid backup material will exhibitlla greater rigidity than that
typical l'y-exhibited by the flexible material itself. VWil e the
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Deformation-resistance of various respective protrusions may be tailored by
25  selecting protrusions of differing geometrical cross-sectional shape (either parallel to
the plane of the sheet material or normal to the plane of the sheet material), differing
materials, differing protrusion wall thicknesses, differing material treatments
(annealing, etc.), or any other means known in the art.
Figure 9 depicts the performance of the sheet material 10 of Figure 8 when
30 subjected to a compressive force by a conformable opposing surface 25 and a
substantially rigid target surface 20. Note that the protrusion labelled A has
deformed sufficiently to place the substance 16 located therein into contact with the
target surface 20, while the protrusion labelled B exhibits a lesser degree of
deformation which is insufficient to activate or deploy the substance 16 therein, and
35 the protrusion labelled C has not yet begun to deform.
Unlike Figures 8 and 9, which depict a discontinuous substance 16 located
within depressions defined by hollow protrusions 14, the embodiment of Figure 10




10 pl ane of the sheet material 12. The protrusion | abelled "B" has a

subst ance cl earance hei ght "Bl1" which is |ess than the height "A ",
and the provouseasss | abel led "C' has a subst ance cl eapcEnsdsREpht " CL"
which is less than the height "Bl1". As shown in Figure 6, the -

substance 16 is preferably | ocated at substantially non-uniform5
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The external tar contac rigid and
pl anar or non-pl %bq}@?"nglvﬁ“% (EBWH%?F@@XW"F A differing ¥§§ﬂé€§eﬁéﬂna?%
pr esent i nmsstamc@msuheﬁladbwlemhtespéctﬁfgw&ss B-7 is preferred for use

with substantially righibdiments of the present invention may also incorporate more than one
30 mode of differentiation between stages of activation. For example, protrusions

which are geometrically tailored to provide for different activation stages via

geometrical height (such as depicted in Figure 3) may also incorporate other means

of tailoring deformation resistance (such as cross-sectional shape tailoring as

disclosed and described with respect to Figure 8). One example of such a tailoring

35  of activation properties would be to provide the later protrusions to deform (those

labelled C in Figure 3) with a greater deformation resistance than those which

deform initially (those labelled A), such that a clear signal is relayed to the user via
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has ickness, hardness, deflection temperature as well as the formmg process detcnmne
the strength of the protrusion. A "threshold" protrusion stiffness is required to
25  prevent premature activation of the sheet material due to the force of gravity or other

forces, such as forces induced by shipping vibrations, mishandling, dropping and the
like.

-

Inversion of protrusions minimizes protrusion spring back so that activation

of the sheet material may be self-sustaining with little or no continuously-supplied

30 forces. A resilient protrusion could be used, for example, where it is intended for the

activation to be permanent, where aggressive adhesive overcomes spring back, or

when the activation is intended to be momentary. Also, a resilient protrusion may be
desirable where repeat use of the material is intended.

Protrusion shape has also been found to influence the stacking of material

35  sheets or the rolling of material webs into rolls, If the same protrusion shape repeats

over and over on the same spacing, for example, adjacent material sheets in a stack

and adjacent layers in a roll tend to nest together, thereby negating the benefit of



deformed sufficiently to place the substance 16 | ocated therein into
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protrusion | abell not yet begun to deform .20 much
of the foregoi nghngﬂgglfg%?agﬁ&hs h %éﬁgﬁﬁiéﬂ%eevdﬁt%sm@ed particle§i ¢ 1y g
single active si BBl ficropreapsulatad liquifls, wakesgsuspensionsy diquidseansr exehitatipasvent i on
may al 20 béhesmosfil oyed in the construction of sheet materials having
two active sides. The $Hh@YE thbAnfe RifdnS; . tative. odi_nment  of
a two-active-sided s eeet P mat, erg%@éﬁﬁgﬁﬁﬁﬁ%e%ﬁ%o%%%éﬁ?’ggpmﬁaﬁeure 12,

t he substance 16 3pEally open; B:ﬁ{e&ge jtis desirable to have substances stay in place and not run
out of the structure without an activation step. The activation step of the present

invention is preferably deformation of the three dimensional structure by

25  compression. However, an activation step to cause substance to flow could be
heating the material to above room temperature or cooling it below room
temperature. Or it could include providing forces excessive of the earth's gravity. It
could also include other deforming forces, such as tensile forces and combinations of
these activation phenomena.

30 The term "deformable material” is intended to include foils, polymer sheets,
cloth, wovens or nonwovens, paper, cellulose fiber sheets, co-extrusions, laminates,
and combinations thereof. The properties of a selected deformable material can
include, though are not restricted to, combinations or degrees of being: porous, non-
porous, microporous, gas or liquid permeable, non-permeable, hydrophilic,

35 hydrophobic, hydroscopic, oleophilic, oleophobic, high critical surface tension, low
critical surface tension, surface pre-textured, elastically yieldable, plastically
yieldable, electrically conductive, and electrically non-conductive.




25 continuous pattern upon the second surface 11 and di sconti nuously

within the depressions 14 in the first surface 13. The enbodi nent of
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exhibit a differing | evel of deformation- resi stance as descri bed
above with respect to Figures 8-11 . Enbodi ments of the
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the sheet material or may require viscosity modification to permit liberation and
dispersal. Viscosity modification may be obtained by the selection of substances

25  which undergo a change in viscosity in response to the mode of activation selected.
For example, for a2 mechanical activation such as a compressive force it may be
desirable, and preferably, to employ substances which are commonly refetred to as
“shear-thinning”" (pseudoplastic) substances. Examples of such substances include
polymer solutions, many gels and pastes such as dentrifice and body creams, paints,

30 gelled wood stains, etc. Other materials behave as shear-thinning materials only
after a certain threshold shear stress (yield stress) is reached or exceeded. Such
materials are commonly referred to as Bingham plastic materials, and one common
example of a substance exhibiting such behavior is the type of condiment known as
ketchup.

35 Some of the factors believed to influence the adhesion or affinity of the
substance for the target surface include: electrostatic or electrical charges; chemical
bonds via hydrogen bonding, covalent bonding, ionic bonding, partial ionic bonds



perforated or porous filnms, and conbi nations thereof.
Different applications for the selectively-activatible sheet material wll

20 dict atwolhymssbgdeal size and density of protrusions, a&[ﬁ@g&n ? t he
sel ection of the substances used therewith. It is believed %at--the
protrusion size, shape and spaci ng, the web material properties such

as flexural nodulus, material stiffness, gaterial t hi ckness,
hardness, -deflection tenperature as well as the form' ng process determ' ne

t he strength of UEHQ “thre rotr n stiffnes
required to 25 (ﬁ%ﬁ%\% the H?‘Hf g‘“}ag g g}a;ﬁ gnm%f Of’ﬁ% St fiEt &PR due to
the force of gr &tye &W&ﬁnheadwmnon absorriien; vagu'ern/swonmteesOthmme@nby

shi ppi ng vi br at ifasers inclueé diecheralglitydf diz{subganas dpdr¥he target surkdck s reflected

| nversi on of Pr aliksions aIii0bfhe AbsRibh e BP0 back so that
activation susta|£ with little

or no contindousl y- 3533@5‘33 %en%mlgdlf ?&Bersfx sP‘i’séaHE’e POt Ry @TEshsuERE® d be
used, for exanplparticylady ¢o rountetact Hhectendiencyf off the Isebstance to reotainvint 4 tmalized be

per manent, wher elishgigiion sitiéth @eHnaRd MealiedEdrieAiEBSh ﬁbh'tﬁkgdelﬂﬁfﬁxkble E\Ibstance it when
e ctivat i on |l b el G IPRILAL th 58 wiBrd S8 Ll "

Pr ot r usi on shapéh%%"h?‘g@“oe@tﬁeﬁféﬁwﬂ whishimgy| %ﬁb@sncﬁ@@rmmompf ﬁhat eri al
35 sheets hy tsobstanot hpsrgthefrargert surthcd! inviedis thenise of Ghibstancdsf whikte eﬂﬂﬂﬁa
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pattern of cOnhica
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I\/t:Gu| re et al. appli oatdiissed above, a wide variety bflsiistant 3 964yt bel sBtécred fobse ihhe term
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non-fl owi ng pri 0{0 t el I ver sur cg an
al so nmean a mat el°f AYUSEAHVELP é?n‘nf' GifAnsing Asents Shehnas; 80aps @nd, deIEREes$ ot her
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is 10 defined irbantshée., héade Bild KRBut Sard PodRS, BlchdingGRaRperspirafs, RRbdEmEe! d i n
open valleys andc/:o%meucs, fragrances, and the like. Other more diverse applications for such a sheet
material include applicators for automotive and household products such as
lubricants, colorants, protectants such as oils and waxes, adhesives, preservatives,
25 and the like, as well as food-oriented applications such as condiments (mustard,
ketchup, etc.).

Multiple substances may also be employed which are not only protected
from inadvertent contact but segregated from one another initially (on the same face
of, or on opposing faces of, the sheet material) and be commingled during the

30  activation process or during subsequent dispensing and/or dispersion operations.
Such an arrangement may be particularly useful for substances which beneficially
interact with one another (e.g., co-dispensing epoxies, catalyzed reactions, etc.) to
provide additional functionality with each other and/or with the target surface.
Similar substances with different degrees of affinity for the target surface may be

35 employed, such as pressure sensitive adhesives with different levels of adhesive
tack.
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depressions of a three dinensional structure. Adhesives, electrostatics,
nmechani cal I nterl ocking, capillary attraction, surface adsorption,
van der W\aaWo P@¥es, and friction, for exanple, maychosssa@siet 0 hol d
t he substances in the valleys and/or depressions. The substances may
be permanently held in the valleys and/or 15 depressions, or the

subst ances may be intended to be rel easedl? heref rom when exposed to
contact with external surfaces or when the three di nensional structure is
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The substance utsTs $qt1% Backing roll, 120 dravs, the deformeble maserial 109 inte 2 nipgy
exhi bit a self%ctbebypentheghacking sll andom dgidipatternimolt h3% nkathe embodimerttshatims pensed
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and applied to td3gainfz@&ubstance, the pattern roll 130 contains a plurality of recesses 135. The
force exerted by the backing roll on the deformable material which overlies the
pattem roll forces the deformable material into the recesses 135, thereby forming a
25 plurality of corresponding hollow protrusions. The pattern roll may be
manufactured by any means known in the art, including casting, etching, plating,
mechanical engraving, etc. to incorporate the recesses of the desired depth and cross-
sectional shape to manufacture the desired three-dimensional sheet material.
A doctor blade or squeegee 160 with an accompanying pool of substance 170
30  meters the substance into the depressions in the hollow side of the protrusions as
shown in Figure 3, for example. A conformable blade is useful in ensuring that the
substance in the finished sheet material is in the protected location below the
outermost surfaces of the sheet material. Another variation of this process could
utilize a conformable roll in place of a stationary blade to fill the depressions with
35  the substance. Substances could be supplied at differing levels within depressions
by utilizing profiled and/or varying conformability doctor blades or nip rollers.
Alternatively, or additionally if desired, an "ink jet" type substance injection




surface. Such dispensation nmay be partial, or substantially or totally
conplete in 5 nature. Alternatively, the substance may be selected so as

to remain aggQshabed W th the sheet material during pésushenlgy ment
into contact wt the target surface. One exanpl e of a substance-
I ntended to remain associated with the sheet material would be a | ayer

of hot nelt adhesive, specification no. Hfler HL-2115X, made by H B.
Fuller Co.. of Vadnais Hei ghts MN. Any adhesive can be used which suits the
needs 10 of the materijal i cati.on. Adhesi e .ref stenab e,

rel easabl e, per rfjﬁH ST | system IB%pO(BreB ém gzée array compnsur@ Xp mfaht)f 9 Cerssvtxrézte% t he

di spensi ng of sutsgzles)sanbe ntilizad daldenssiba spat tof sehstance F9¥nintonie depressiog(pfet
material upon acdatl abilew, prsmhﬁ;hanmwgﬁpegfemnwblmﬁmadebdméenemdartce be

Lmportant 1ncl udgiel i LSkl 186Cad dé. Bofidhy Howlulfns> WARAR 1S rlad"vel EiskRAOC!

surface versus e matefia

t
viscosity or I o@%‘ih! from thy repsges 13 5% pattgRsel e "é‘?“f*b&r}’ﬁﬁl&fev]aﬂ%% °§5‘et he
t hr ee- di nensi onaﬂmsﬁsﬁdmst Differing fevels op substentes goubcbe supplibd via differetdnjection
substance shoul d 4sC FoRhdadhdidtiaP VEE theleRndc R ChREAGoutd b iRekirdeadRr @IICAL er
extent than to tI‘u eformab le material and/or to a greater extent than for
ot her port s of the substance itself. Said differently, the
substance has a gr eatQtherghdnufactingprocesfes couldhbe utilizgd tinaduginghesetip dhich g

it fel L gn?/ Ogof l():ﬁfeflﬁied?‘tt%%mrﬁlﬁbﬁffe fefaletypapattern roll fjpxcted E ﬁghetw]pfes
i ntended to be || ﬁra & NEekseMo, f¥mb et s er}éisssﬁ Sho®f $h Figure 10.1 | OW
i acsampitying JUeLees Yo ook (123 1t s

characteristics héir 11 bera romtherr E’HO ec g{ ‘ocation
Wit hin t he Sudheltematiyecproessses include thase, descabes Bogeatrdeipildp e 8hoven ¢ o
permt |iberatiofef@érted and incopsiard Ia8. Pﬁc&mmphwomsemﬂummﬂmaﬁy fibeed

TPscosi ty T reshoydiler 81900 ﬁ*‘é‘?%ﬁ”ﬁ‘%‘é“&fmﬁmﬂa%‘&mﬁ?‘g "
ormaple jtando gé’ Making . g wrlf as may be

exanpl e, for 14 mécresiRsg® me:lt‘?%%?
desirable, and potkepabésyes Knowa rip Ithey art inshuding ¢the usehofc Auid meesewsenigastiguidef er r ed
to as She%fﬁ&éhhmamm.ﬁmuﬁawhaﬁmeﬂxbo%ﬂh@t ances. Exanples of such

substances include f‘@%ﬂ@“ %g‘ﬁe[ m%%o manuﬁ‘a{%%)(wlgc% dd%h@c@?saﬁ?ﬁét rest

dentrifice and body c stal ns gu
mat eri al s behave fersthe given waﬁml%smféﬁ?fﬁl ytiliggd gnay be °mP1°¥?‘1’€P uding {al n

threshol d shémr sbf @fited(ty mahih] Aeth6dsSOF uhiting ke sibstin@rand steetgoierial. Swssuch
materials are Comwrp&a@e%mwe%&m%ﬁmﬁﬁmﬁﬁl 15 Cpul Rheindheineohily One

commmon exa ubst tin |.0r | S t ype

bel i eved to infl smceed hématéhém@themalteafaﬁvaalwcguld)fncl:uﬁeOthef meanssﬂfl%?f&h&e for
the target Surfaqsrcem{;b&ﬂ%e 8LBRMabRS indfelifl @ fodme e thesa!dimidigios Sstructaryi cal

Eggg: via hyd{SOQ mclu&]gf;rgsgﬁnzegﬁuxdgﬂlqm% q‘l' g%s),kh%muﬁ eﬁ’e?ﬁdbt@g’ part ial ionic

Deformation mode and force can be influenced by the sidewall thickness

profile to provide more desired results. A protrusion's sidewall connects the

outermost portion of the protrusion to the unformed material adjacent to the base

perimeter of the protrusion. The sidewall as defined may also contain a peripheral

30  region substantially within the outermost portion which is substantially thinner than

the interior region of the outermost portion. Protrusions where at least a portion of

the sidewalls are substantially thinner than the unformed material adjacent to the

base perimeter are believed preferred for deformation by the user. Sidewalls that are

also substantially thinner in at least a portion of the sidewall as compared to the

35 material at the outermost portion of the protrusion also beneficially bias the
deformation to occur primarily within the sidewall structure.




16 (partial dipolar attraction), van der Walls forces, osnotic
forces, etc.; capillary pressure (suction); adsorption; absorption;
vacuuni suct WO90¥p¢. t her i nportant factors incl uderthvessaticabi ity
of the substance upon the target surface, as reflected by the contact
angl e of the substance on the target surface. 5 To facilitate
spreadi ng or dispersal of the substance upon the target surface,
particularly to counteract the tendency of the substance to remain in a

| ocal i zed di st r inthatters &aﬁatxﬁﬁmrewuvap s&,m? &e&‘ﬁéds &%&{d'xﬁ lu%‘er“pon
the deformable g g&ﬁgggﬁf éatemssuch {6)'“ ({;w# ref erre |ze

subst ances which areé‘ta DS SREh thifngr st amisEs B epamcl{ ‘Fﬁ%et
surface. Other factoMs Ffugtion can influenics thersidewnll Brickuess prafibeguclons inf t he

10  substance uhmomsetolﬁe fbmn@icr&urvilﬁxcasdnﬁﬂiyud@ghh@:réb%avﬂé vﬁﬁﬂﬂS&eﬁH& whi ch
exhibit a s %}’éﬂﬂi Shbanidig %@fi“é‘ ?{gcm?%ﬂ%i ?hb%ﬁncr[ ﬂ?(rat it ?rs$5$vg : Rgart

action prOV|ded e .use

a lateral nmechaf® ssr’rﬂ?’?e eé’F‘tt’é’Fmadf ﬁ‘?‘éﬁ'lqﬁ"?"n from figtbase perimster intontheal of
t he deformabl e rferméng serech resasstth dhet poing @ff cemtack svith. théSinednal ahcfkhplkcrecn The

Tec hfml cal act i Qxﬂerﬁﬁ}’baaktﬁpsc?éeﬁ'h’ Ipdﬁo?edﬂl th! RERht {h%éif &alin rbt*’\!hé

subst ance suc ear - ni n st ances y rOVI

addi ti onal bene]‘;ﬁ{s]aggroa h’éééﬁ arerey ?‘?Fa gaigt p"&q? Hﬁﬁﬁ“m

scr ubbi ng/ abfasi ve aMi¢reriextusing the material during fonnmgdnaamlsrswuaﬁmwach & ini de
variety of subsippodaciag adistiiktion 6beeérshelsie o B2 rhdlerial and th@‘éﬁl@f Q&’enclﬁlc\‘ﬁ th the
principles of th&uﬂfng%?ﬂfe °'“§¥§&F éu?ﬂc ; Betgl[ e ﬁ‘?‘t ggl thmggswggl}bxg Siiee ay be for

illustrative purpase eansi
detergents, 20 2CRIFKSH R R pesent iyention; f@i ?)@mle, boedrawingahe piepsiof matsgaltintas
oi ntnents, anti fomfilgsareenoesesses and agdinsd ABmichi-@xtured satfhde, aRd BeAViMuRAar €

products, i ngl Udlhﬂ:ﬁlhﬁmgtﬁﬁra &hﬁé’iﬁémnde‘)dor ants, cosneti cs,
fragrances and t h ‘di.ver se appl i cations for _such a sheet
material include a IRRS efpé?ﬁe‘&d’f“’(?ﬁﬁb?q iy @ Rgdmsnsiend Fchro fnbeldinguch as

| ubri cants, col @rsapatance protseted framtisadyertsint comtact With edenalawdes. ditearistas, -
preservatives, ZﬁconvéiﬁﬂeMubétmlﬁ&%hs%ialfs%ﬁguﬁrbb%l?ﬂg %E&hﬂ;&'\ﬁ LONS

such as condi e i ple
subst ances may g%rg 0 Q{H&{ fle g%ucgﬁ ¢ \ﬁ?Hagf‘Fs 3? ée?%e[ or ?1‘%’953&?)?‘@8?% into °°“ta‘ft rom

i nadver t ent Zfont™dthextrmal §‘§§?Fﬁ@at%quﬁf@ thewepeznf shehiaventinn alse applieg tmthtene same
face of , climensiongipssicigysfintding Glibstdnbe HFbiRChadRRaH | cdhtactp ndudaeare

conmmi ngl ed duri Renvefted 3tQ sub?tﬁﬂtiaﬁ L dBhASHES &élc Ll By Ek’gﬁe Ehapray be

di spensi ng and/or dis :l; g&l ons. an” arrange
particul arly us&PHUPef 1?65’5 % he jpyentorybave fousyl ghat  tensile f°f‘i°rﬁPElrlQ§dP Wi th
one anot her (e. dhesame thttesdimemsiongl stpchticesn cansd iatoyatcallyaiefomnn iungitadigally t 0

provide addizsi onad tHertB§ tortaat! ih titipdt $rh.lu %k tgtsﬁ'ﬁ[arlg & oxv\fegebs si]ﬁsdn@é get
b

sur f ace. {mbl ar bst nce er ent ees o f or

the target surfac der s@ﬁ-iﬂeBVé’Eka Hematggia %‘l&rpémg’é’ﬁg"t e ‘?}B‘s
adhesives with d® rﬂrsmr@mo fqWé lins thefplang rof $he/material and ttlzat lprotrusions are thereby

clongated in the same direction. When the protrusions are elongated, they are
reduced in height. With enough elongation the protrusions are reduced in height to
30  where the substances between them, in them, or both are exposed.

A combination of compression and tensile forces may be applied to the
material of the present invention in order to expose a substance from within the three
dimensional structure. Although in a preferred embodiment of the present invention,
the tensile force necessary to achieve sufficient deformation of said three

35 dimensional structure in order to expose substance to an external surface is
significantly greater than a compressive force to achieve the same result, a structure
may be designed which is more easily deformed by a tensile force applied in a



17 One illustrative approach to substance sel ection would be
to provide nultiple subst ances which differ in properties (differ in

degree of awe@BERks Property or exhibit differing propRefidesssegnd/ or
conposition in protrusions which deformin mul ti pl e sequenti al stages

of activation. For exanple, protrusions designed to 5 def orm and becone
more two-dinensional at a first |evel of ggtivation may contain (or be
surrounded by) a first substance, while protrusions designed to deform and
becone nore two-di rxﬁp alpapggm%nal_.secon | evel of activati .contain (or

n_ma

be surrounded” y‘?‘, 4 SETONT SUDSEHRER SUUPHre B4y, zﬁvf%@%’é?’ta?' Adsuch a
material woul d RE protrusiogs apcbthe Wayee may| bevdasibyhflatisned bie strefching dhtstryetiracky
pressure sensitipegpeaditidai tuahd wawes bhPin tharplind @f theewivek.S Othyr QLdbE Rfkfet O :
deform and a MOrEuARdl AASE off BRIUES i O hlelNg. 5,518 RAE Uk G 27 0UNT
pr ot rusions Si égl ﬁ‘o deformin a ,ai’er stage of ’activation. Such a
material coul t Is hErFPYncarPaE] hersin by refirensgiher ent force whi ch woul d

rel easably secure t hén siothet exantpds, hedt cowdd he tppligdto cusef the eanfedstrutoeprdde

posi ti oni ng bef oyfRhrinkable i td ¥diick B thiRknesd'd silAy AIGEES Ty Re RAGbsRRLNAPS
nore permanent) adhe \aljg b 15 S\'I"lges%ﬂﬂen't ctivat Iﬁfm sta&%. )

Figure 13 depicts a ?l"e RIgE P Pss Ut eeq dipensigep! Sructuse Af the PEsE MWentio er i al
accordi ng to thebepidesstapas. labgle rend siorage wrtns\inclide: lotigu irapréghated fahid] dissveb| e

mall:) gri alb y 10 J@laluwstﬂpmdnmm@‘ eraeapapkiised g&ﬂuﬁeg,dadﬁ_éh‘iﬂ i?npﬁgﬁét% ﬂ%ﬂl e )
rubber backing r - [ . Backi.ng ro raws the
def or mabl e mat er?lﬂiz(ailWa}%%plgljh'?1 gdlzgmﬁ}i ppait%gg P a@égke\%ﬁcéﬁ&ﬁ@t Jécii“é _ﬁogaf% &R a
rigid pattern roformpengst adhgsiyesdaundpnpieiresting shemipals, abrasivedelivery systemsi andbl e f or
manuf act uri ng a sheepplivaticns whkrchaoiage af qhtactalitl a/substares held S a QbStrate is

contai ni ng a subgkRRCHti] {ohf aPnliEfaked Ol | 130 contains a plurality of
recesses 135, The forge erted by the backing roll on the deformabl e
material whi bh overl i¥s9¢ ed ere“b’g‘t"f'e%ﬁlerf’ﬁl f“%ftﬁrfcegsca‘f b& %@P?Bﬁeﬁéﬁ‘l the

mat eri al into thepppsing fcessof thsformedbmaterialf dvwltiplg subs@bces cprt bie dicated/orofhe -

corr ?S p?ndi SgbhoéahﬁWfacé)ra‘t fhdS mafefial teitl%?egeltaﬂxte{ri%l{} g@icbd rm:\&{ Rech otl}[er hqr

manuf act ured by . s e _art, includi cast. ng, chi.ng,
olating, BB SR Rad B ciihny hfeeld” B9 SBRNEDS s RGN,
the desired dept#hesite adigpens.to the mategiak surfype with [fagedid trettisnlatef adhered &0 thee
desired thre20 di expoedcital of siresthesied ayéral As discussed previously Amdl€iple Gubstinasde or

160 W t Qg ' th
squeegee 160 wi tﬁg@tg&%ﬁﬁ%@y&m @g%ehsg{nr 405t gﬂ&g?p]ptZﬁng’gces dfBhEdhRert NE

ressi ons I n ol [ow ST € prot r'ysi ons as
shown in Figure @?‘%@f%&iﬁﬁf’@%ﬂ%‘%ﬁms (RFICH VIO PEOCESS QTUFRE STHSeAYyr i ng

t hat the dispensing and/or dispersion operations.

A pattern of profrusions can be superimposed either on a similar dimensional
25 scale or on a different dimensional scale such as a single or multiple

"microprotrusion” pattern located on the tops of other larger protrusions.
~ While particular embodiments of the present invention have been illustrated
and described, it will be obvious to those skilled in the art that various changes and
modifications may be made without departing from the spirit and scope of the
30 invention, and it is intended to cover in the appended claims all such modifications

that are within the scope of the invention.



substance in the finished sheet material is in the protected |ocation bel ow
t he out ernost surfaces of the sheet material. Another variation of
t hi s pr ocesswaouisshe utilize a conformable roll in pl aanibsiurco

stationary blade to fill ioNs Wi th 35 t he subst ance. -
Subst ances coul d be SHMIW\ﬁQBBmﬂWI ng levels within depressions
by utilizing profiled L sng+=conf oerabi | ity doctor blades or nip
rollers. - Alternatively, or additionally if desired, an "ink jet" type
substance injection
18 del i ver essurized nozzle array conprising a

SRS Sratbens: 4 to deposit

plurality of pre 0zzl es) can be utilized to deposit a spot of
subst ance 190 i ntle t hés wybytance deliyery aystem compeisingi hol | ow prot rusi on. Al t hough

registration is requi (§d bethresdimenstsailosn@sture having Hufhb® Rurfats rarirdShqand
ecesses 135 in patterh f%ﬁ’?‘%%’%ﬂb St PR SR fapeet 6 galing 3 1 "°
protrusions. Differing | evibganss, sybgtance having |agleyrl interpl| tocsaidyoutermosts er ent
injection vol umes. Fownmack festumes suzh thbbfhid substivee Bafrbtectedifras hadeadntar ound
a discharge idler roll confatPwith external surfaces; Ot her manufacturing processes
could be utilized, ingludi ng{btthoselg: n g@ﬁch.ag 10 mal e-t{ige %a]tltern roll
repl aces the femal e-tyPe pafPERIFe B8 suistantal resistange;tg fpw plisr to delivegy tog | ¢ g
acconpanyi ng recesses to fWrEet sheece, rpeeupying | saids spaces of staidthreeadiffiensional 10.
Such al ternative processessthgfire/dgaid hbstarde Sieimbifing protedfe@abiftll €GeS ahdel N t he

above- referenced andg . . RLLcation.gerial No.
08/ 744, 850, fil ed Novg‘#E‘éS?“'ﬂ%%‘E% i %“ﬁ?%éﬁigﬁé’gég th S BN bt
McGuire entitled "Material Simensional simoture andssid substance i therekyexposed tomeneetnabl e
St andof fs and Met hod of Makm exgémal aerface Withaust complianceobdfhsaid gxtearabanface beigwn i n
the art including the use géce;swi d pLessurF (grgrzgsll i qui d)

differentials as alterpatives,to chanj,cal ,,enbossi ng. . Any

ot her suitable method °§’?’a‘f’f§{'ﬁﬁ‘? é‘&ttgge”ahfhé?‘f'%ﬂsvg ss"g’ﬁ‘f’f‘sf’ﬁl'ﬂi%”r QUIBTEOSH t S
for the given substandurfaeedeaturescadapiad to propressivielyi activhtarimmultiple distrety stages
including but 20  nottoleffétt inGl-sfage progrésiive ABIVEGDE sid subRtadide ida tahiRt Surfasd ance
and sheet material. One such alternative would be a nmethod simlar to
that of Figure 13, but_wherein the incomng . sheet, of, material is
extruded onto t hebackih§ ubstanpe delivery system °fgﬁ’£’|“ Befhapotsrizaddn that spid spaces 5
a web of material. O lwe¢interaoemestetli ves woul d i ncl ude other neans of exerting
forces upon the defornable material to formthe three-di nensional

structure, ‘

3. The substance delivery system of Claim 1, characterized in that said spaces
are discrete.

4, The substance delivery system of Claim 1, characterized in that said
outermost surface features are adapted to progressively activate in response
to increasing compressive force levels.

S. The substance delivery system of Claim 1, characterized in that said
outermost surface features are adapted to progressively activate in response

to increasing level of deformation.

6. The substance delivery system of Claim 1, characterized in that said
outermost surface features comprise hollow protrusions separated by valleys.
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25 i ncludi ng pressurized fluids (liquids and gases), thermal energy, etc.

Def ormati on node and force ca whifdguenced by the sidewall thickness
profile to wm}omsmrﬁ‘m\\“&‘ﬁﬂgam‘w. A protrusion's sipgd@x@édrassgnnects
t he out er nost po sespretrusion to the unfornmed materi afl

Cperi nmeter of the protrusion. The sidewall as

adj acent to the base *
defined may also contain a peripheral 30,, region substantially within the
out ernost -portion which is substantially tzhi nner than the interior
region of the outernogt pqrtion. Protrusions where at |east a portion of
the sidewalls aré subi‘l"aﬁ‘f stangey deliypRyn sistern gh Gldm dnfebrradterizeditinrthatl saidij acent
to the base pevitermostrsuface fdabiresewisbit diffedngroeenlettical helgftor mati on by t he
user. Sidewalls that are al so substantially thinner in at |east a
portion of the sidewa.hl 0 red to th 35 terjal.at theg outernost
portion of the pf 'otru;s|°o%§%?"§ggglgﬁ'«¥fﬁyﬁtF'ﬁlq?fl%’f‘als cg%%&"wl n tE‘ﬁfeSF@rsﬂ?‘ﬁ‘i"r"on to
occur primarily w thiRcludrean plnralityaf divessesubstances.

19 ' In structures containing relatively snmall protrusions, as
found in high nugber i i tyer L £ hj,nner.

si dewal | gauges ?gn bghe astlrﬂ%sﬁgu g&'ﬁe%g)te#eu fo?”Cl.Qnﬂ'I. L éﬂgmt?'k%%? h%dg'ato_gm d
production can i nfl uef&E™Offe S "Gévéi‘tf“ef hxbiblt o diffecing, igepraettical rerass-seqtional

the use of a formng shepesen with essentially straight screen walls which
define the 5 form ng screen hole. Such a process allows for

substantial ly thisaner osi | Lo s hi ckness, si nce ih rotrysion i s
freely drawn fronl18t hel ‘%’i%g&%&fl%ﬂﬂ#ﬁ Hg‘sl' Shatac %f‘ﬁf’g}&?&#jﬂéﬁ%cess
to the point of contaBtcupipsssidsprces ahdifferent depthskup screen. The i nt er nal
backup screen's purpose is to prevent further drawi ng of the protrusion.

Thi's approach yi gqlyds %@begﬁﬂcgfdeﬁ% %ggﬁl %‘réﬁiH £ %%@B%egggfﬁr gﬁ&%ﬁ: 10

M cro-texturing the ferl, urin n} gmaé)a ; , such as in

produci ng a di stinct i Gfepugngk St & dletognable, bynat ompression o farere applied,

side. Mcro- t esubgtantiadly cpfernehdimm_tmr arqﬂa_nesdaﬁhed:byfaat m_msdimén_sbhd t hr ee

di rren|$l ongl 3t ructur testﬁn:m_rband ci%aractetﬁ\iﬁé'& RVt %aﬂl Bﬁl@nﬂ%t?ﬁﬂﬁée feaRR (dfQmd for

exanpl e, by draw ng .ece. Q eri into . . r . screen

recesses and agai nst gs erﬁ%’r“&ﬂ%'%t%‘?‘é‘ﬁ“sﬁﬂd% 2 dérﬁ%t}?"afggséam\)gglﬂfmei‘gwmdr um

havi ng tiny aperturesteiskpiang. In general, the present

i nvention is a three dinensional structure for hol ding a substance

protected fromi ngdve { a6 b o I
A '[B@ Q&bs{iﬂ%l %ﬁ&ﬁ%}stﬁéﬁ @WH a:gfatzéﬁfeﬁ in Ilgkgs saili tf#’g

ure
is convertible to a substan | mensi.onal structur a ing a
conpr essi ve demengo strucg.lre is deci'onnagle by a tenssxle force apﬁie ubspagtizly g

parallel to a plane defined by said three-dimensional structure and
characterized in that said outermost surface features of said three-dimensional
structure deform in a direction substantially perpendicular to said plane.

13. A selectively-activatible sheet material for delivering a substance onto a target
surface, said sheet material comprising:

(@  a three-dimensional sheet of material having a first side and a second
side, said first side having a plurality of hollow protrusions extending
outwardly therefrom and separated from one another by valleys, said
second side having a plurality oi}epressions corresponding with said
plurality of hollow protrusions;

(b)  a substance adhering to and partially filling a location protected from
external contact comprising at least one of said valleys and said
depressions, such that said sheet material may be selectively activated
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s T




force so that the structure collapses to rel ease or expose the substance
I nto contact 20 wth e m . However, the scope of the

i nventi on awe®aymti es tglﬁ“!gmﬂ“\ﬂm‘ illkensi onal struct upegReddiedd
substances from i nadvert nttact, ®hith are converted to il
substantially two di mensional structures by neans other than

conpression. For exanple, the inventors hase found that a tensile force
applied to the sane three dinensional structure can cause it to

pl astically deform | ongit gi |y 25 nd thereby contract, i p caliper or
thickness to simlarly ex% sdréﬁ’gP%Fé"f"ga{?@°"§L?B°§?’é'ﬁ to dehver sa‘ldts“{’]%a“ﬁﬁf‘féved
that under sufficient tenddf8s sutare naterial between protrusi ons deforns

in response to forceschamcteizzdpihahst afd hdllownprogisions a6 dddphdt toprofredseipns are -
ther eby el ongat %v&t@intrmﬁtiﬁ@m?crghgﬁ %'t@ %ﬁl’?—s&gee 8@8&%%@%& re

el ongated, they are . reduced 1 n helght. eno g‘r’1 ["ongat’i o The
protrusions are reducwﬁuhﬂ??éfb"n‘lmfﬁﬁt%ﬁé . where the substances between
them in them or both are exposed. A conbi nati on of
conpression and 1gNnsi AGnéiRdGEmakiny aldRech RidfeHA%or RlivdiRg a substanb@éifR6 b frgt! The

present invention in er%?é[; #i@mﬁ?ﬁ%’?.oem a. .%ug}st gnce fromw thin the three
Prisi F C SIE;
' T hou 'n"apre

di mensi onal structure. 1 _Bsg%odi ment of the present
i nventi on, (Phe povding @ shest eldefsmablemptorialo achi eve suffici ent
deformati on of s#&b)d t forming 3aid shdetnafhmatenisl intot 4 Hetdditensionalr sheét OmeNéRAS e

substance to an exter pRinSHEfRGRe lafd a secondsii&,n I fik (ﬁ?ﬁgts%dérﬂ(rﬁgtaeﬁlm%%?nqgg

conpressive force to Ec@l eve the sane result, ' a struc e

desi gned whi ch is nor BORYSPRLuLRNs sxicading putwapdly, therefromand sepasaied Famiqpey
20 speci fi c pl arnothedibyevalleps. saido secenda side chaving s¢ rphurslity eofndepressians
paral I el waves insteagorrespondial Wit s4id PRty 0 holibV® phGHRDNTEHidDBrofasidnsY

flattened by stretchi re. . per.pendicul ar to the waves but
in the plane of the vvg%n , %&%é%ﬁ%ﬁ?éﬂ@ﬁé’??‘@_gphH'f°’F‘€§B§?}°‘Se structures
are disclosed in(® s sypplyingta sybstancesadbering itotand paaislyefiling:a legatiors protegtedch i s
her eby incorporated hé&omi extéryalr @heceromprising at least one dMsaidQullegs ahk amp! €,

heat ld b l'ied : t : ' bl
i im toreduce |t oeaots st up GBF sl Halell Sl 68 seectvatf solilel WE7 °
Exanpl es of uses of ta °?ﬂ?%é“ﬂli%}?g1ﬂ‘§i$ﬁé¥s‘°§f e delivee sgid uRgtanse Jooh target

I nvention besi desurfagpes, | abels, and storage waps include: |otion
| npregnated facial tissues, 10 scented strips containing

' I g ' . hel f . and | :
Todi i nal pat ches pareneeef St AHn B, pRBleRA0R o Sl A et i Wopoghm oP P!

substantially uniform fashion within said depressions.

16.  The method of Claim 14, characterized in that said substance is deposited in
varying levels within said depressions.

17.  The method of Claim 14, characterized in that said forming step comprises a
mechanical embossing step. '

18.  The method of Claim 14, characterized in that said forming step comprises
applying a fluid pressure differential across said material.

19.  The method of Claim 14, characterized in that said hollow protrusions exhibit

o T
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conponent adhesives, |aundry pre-treating chem cals, abram\/sﬁﬁﬁﬁvery
systens, and ot her applications where avoi dance of contact with a X
substance held in a substrate is desigred until sone action is taken. .
15 " As described hereinafter, different substances can be A
deposited on theo. Thquagg erial. s
substances can be | ogal's d?g:lilxﬂqg hglfactgrli]z%? in tHI?ﬁndﬁ QoW protrsions eéi'“g'h or \\Q
geonetrical |y spaced" "%88%{2‘?%“?%{ frags-sggtional Shapﬁ-’bnm ngl ed. Substances can be "
partially layered. An exanple is a layer of adhesi ve adjacent to the
material surface with a solid particulate adhered to the 20 exposed si de

of the adhesive layer. As discussed previously, nultiple substances

which are initially separated (on the sanme face of, or on opposing faces

of , the sheet material) may be comm ngl ed during the activation

process or during subsequent di spensi ng and/ or di spersion operations.

A pattern of protrusions can be superinposed either on a simlar

di mensi onal 25 scale or on a different dinmensional scale such as a single

or nultiple “mcroprotrusion” pattern [ocated on the tops of other

| ar ger protrusions. VWil e particul ar enbod| W of the

present invention have been illustrated it wll be
obvious to those skilled in the art that var \mw

nodi fications may be nmade w t hout departing he sp|r|t and scope of

t he 30 invention, and it is intended to cover in the appended cl ai ns al |
such nodi fications that are within the scope of the invention.

VWHAT IS CLAIMED IS: 1. A substance delivery system conpri sing: |
(a) a three-di nensional structure having outernost surface features and
spaces between said outernpst surface features for containing a

subst ance, said substance having a |level internal to said outernost
surface features such that said substance is protected frominadvertent
contact with external surfaces; (b) a substance, having
substantial resistance to flow prior to delivery to a

il =




target surface, occupying said spaces of said three-di nensional

st ruct ur gyo slashgSUbSt ance remai ning protected until Sai%ﬁf{zs

di mensional structure is sufficiently defornmed into a substan |e{‘l | y- t wo-
di mensi onal structure and said substance is thereby exposed to contact
an external surface w thout conpliance of said external surface being

necessary; characterized in }eya sai d three-di nensional structure
i ncl udes out er nost surface feattires adapted to progressively
activate in nultiple discrete stages 3to effect mult-stage
progressive delivery of said sup,s-t-mce t gra-t ar get.-surface. ~—10 The
subst ance del Lyery_ sysiem aim 1, chracjef i'n-}Aat._Sai d spaces
are intercon : ofddeos ubst ance el va /st em of \E;J\ai m1,
char act er i zedCoREpt : BS__ S are-discrete.| 4. \The
subst ance delf Z <Al r? 1, /chafacheri z£&d T8t s’o\‘i d
out er nost surf X GO :a,Hapt ed ﬁ_o 'r&gr essi\ved yf activateyin
response LRI TRPr essi Ve Perfe | eYerSl 5., The
subst ance del i3 208 u"qur aim 1/Charactefixsed-ih that saig
out er nost surp z Q‘ FoBond apt eq _og‘ er}c.tlizvate iln
response SRR o A e T o{gvel of “def or matN-eon. .6 The gubstance
9

Jut er nost

delivery system of JJarm I, charactehizei that Sang-
surface features conprise hollow protrusi o'ar t& py valleyg.
i &har acter}zed in that

22 7. The subst livery system™ of\CLgim "

sai d out er noSt ace features exRjbit § e'r.i:n; geonmtri cal
hei ghts. 8. The substance delivery sys-t‘em',i,m l,\.'cpar acterized in
that said spaces N X 3

CLLLLlLL) w
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include a plurality of diverse substances. 9. The substance delivery

system of Claim 1, characterized in that said out ernost surface
features exhibit differing geonetrical cross-sectional shapes. 10.
The subst arwosgtadspe/ery system of Claim 1, characterized irciiebies d

subst ance occupi es said spaces at different depths. 11. The”

substance delivery systemof Caim1l, characterized in that said three-
di mensi onal structure is deformable by a conpression force applied
substantial |y perpendicular to a plaﬁélﬂaflned by said three-di nensi onal
structure and characterized in that said outernost surface features of said
t hree-di nensional structure defprmin a direction substantially
per pendi cul ar 76 ) p&gnefﬂ d. ~16The substagzﬁ deL} €k em of
Claim1, characterlzed i s&ructure is-
def ormabl e by a et JumN: Rl Y "parallel toa
pl ane defi ned by.sald t e : characterized
in that said outernost s - di i onal

per]i cul ar“to said pl ane.

structure deformin a digs
r deTi§ering a substance

13. A selectively-actlvatiblz4sheet naterlango

onto a target surface, said tfpaterlal conpri si ng: (a)
a three-di nensional sheet of materia haV|ng a first si and a second
side, said first &0 having a plurality IOM/B/af' i ons extendi ng
outwardly therefromany separated from opfe another Wy valleys, said

second side having“ =~-ond|'\ ith said
plurality of hol | ofFAFoR SEEOPL S ""'"”.wgnﬁv dhering to and
partially filling atos ~"""/‘*H'W I~ W@ cont act

conprising at |east one of gsard valleys and said éh
depressions, such that sai ¢ sheet material nmay be sel ectively activated

F FIG.7 F
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23 by deform ng said hollow protrusions to deliver said
substance to a target surface; characterized in that
sai d hol | ow woobbis6¢ ons are adapted to progressively activvate in
mul tiple discrete stages to effect nult-stage progressive wefnmﬁﬁxngf
said substance to a target surface. 14. A nmet hod of making as heet
material for delivering a substance onto a target ' sai
nmet hod conprising the steps of: (a) wéw di ng a sheet of def oframabl e
material; (b) form ng said sheet of rial into a three- dIﬂEDSIOHa|

sheet of materi al having a first side and a second side,

side having a plurality of hol | ow protrusions extending o

t herefrom and separated from one anot her by valleys, said

side having a plurality of depr essi ons /6 corresponding with
plurality of hol| cutzre adgpted to
progressively activate ppI yl gg a

fromexternal contact co 2 Il eys and fsai d
depressi ons, such t hatASai d sheet ok Vﬁl ely aetivated by
deform ng said holl ow protrusions to deliver sal Ssubstange to a target
surface. 15. The met hod of C aimﬁ, 2araoter| zed in that said
substance is deposited in a 311 tially uniformfashion wthin

sai d depressions. 16. The nmethod of O aim 14, characterized i.n that said
substance is deposited in varying levels within said depigssions.

17. The nethod of C aim 14, characterized in that said form ng:istep
conprises a nmechani cal enbossing step. 18. ,sb"he met hod of Caim
14, characterized in that said formng step F@Tp i ses appl'yi ng a
f|UId pressure differenti al Q sai d ter /,\ 19. The hod of

Claim 14, characterized i &l D ho{ w AR i bi
differing geonetrical hefg
Thi s Sheet Has Been Repf #

100 /10
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24 20. - The™hethod of O aim 14, charac—t—g-lc_;zgdﬁlam a{ sdi d hol | ow

protrusions exhibit di ffering geoneth”*alf <rafs- SEERY shapes.
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(87) Abstract

The present invention provides a selectively—activatable sheet material (10) for delivering a substance (16) to a target surface. The
sheet material comprises a three—dimensional sheet of material having a first side (13) and a second side (11). 'The first side has a
plurality of hollow protrusions (14) extending outwardly therefrom and separated from one another by valleys, while the second side has
a plurality of depressions corresponding with the hollow protrusions. A substance (16) adheres to and partially fills a location protected
from external contact comprising the valleys and/or depressions. The sheet material may be selectively activated by deforming the hollow
protrusions to deliver the substance to a target surface. The three—dimensional structure (10) includes hollow protrusions (14) which
are adapted to progressively activate in multiple discrete stages to effect multi-stage progressive delivery of the substance to the target
surface. The present invention also provides selectively-activatable sheet materials which incorporate a three—dimensional structure adapted
to progressively activate in response to increasing compressive force levels via tailoring of the geometrical shapes of respective hollow
protrusions. The present invention also provides selectively—activatable sheet materials which incorporate a three-dimensional structure
adapted to progressively activate in response to increasing levels of deformation via tailoring of the geometrical shapes of respective hollow
protrusions.




