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15 allow for proper healing.

Immobilization of smaller skeletal features, such as fingers (after fracture, ligament
repair, etc.) or of oddly shaped skeletal features, such as noses, pose a more difficult
challenge. Finger fractures may be reduced surgically by the insertion of pins, etc.

Surgical intervention, however, results in soft-tissue trauma and the risk of post-surgery

20 infection is present.

Finger fractures may also be immobilized by securing aluminum, wood or plastic
strips to the finger by wrapping gauze and adhesive tape around the finger. Noses may be
immobilized by usixig a curable material, e.g., plaster of Paris, shaped to provide the
desired support.

25 In both situations, the immobilization techniques are cumbersome and difficult to
accomplish. They require a care provider to assemble multiple individual components. In
the case of finger splints, the care provider is required to position the splinting components
as desired while simultaneously securing them in position. This combination of activities
can prove difficult to dccomplish without impairing the most effective positioning of the

30 . splints or their secure attachment, both of which can ultimately impact the effectiveness of

the immobilization.
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an exposed pressure sensitive adhesive proximate a first major side of the splinting layer.

-

15 The pressure sensitive adhesive is used to secure the curable layer in position to provide
the desired immobilization. The curable splinting layer may be of any material that can be -
shaped and cured to provide the desired level of stiffness required for immobilization, such
as, e.g., moisture-curable splinting material, etc.
One advantage of the adhesive splints of the present invention is the ability to mold
20 or form the splint to a desired shape While still providing the stiffness required for
immobilization after curing. The shaped splinting layer can reduce the bulk of the finished
splint.
Another advantage is that the splints may be provided as a one-piece, integral unit,
thereby simplifying positioning and attachment of the splint as compared to known
25 splinting techniques that use multiple individual components. For example, in some
embodiments of the adhesive splints of the invention, the splinting layer may be attached
directly to the patient’s skin, eliminating the need for an underlying layer of bandaging. In
addition, the splinting layer is not separate from the materials used to secure the splint,
thus preventing the need to hold the splint in place while wrapping it with adhesive tape.
30 . : In some embodiments, the splints allow for ambulation or micro-motion of, e.g., an

immobilized finger, thereby reducing stiffness associated with total immobilization of the

2
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proximate the interior surface of the splint; and exposed pressure sensitive adhesive
proximate at least a portion of the interior surface of the splint, such that the splint can be
adhesively attached to a patient’s skin.
In another aspect, the present invention provides a curable adhesive splint having

20 an interior surface and an exterior surface, the splint including a backing layer proximate
the exterior surface of the splint; a padding layer proximate the interior surface of the
splint; a curable splinting layer retained between the backing layer and the padding' layer;
and exposed pressure sensitive adhesive on at least a portion of the interior surface of the
splint, such that the splint can be adhesively attached to a patient’s skin.

25 In another aspect, the present invention provides a method of manufacturing an
adhesive curable splint having an interior surface and an exterior surface by providing a
curable splinting layer including first and second major sides, wherein the first major side
is proximate the interior surface of the splint; providing exposed pressure sensitive

. adhesive proximate the interior surface of the splint, such that the splint can be adhesively

30 - attached to a patient.
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15 Brief Description of the Drawings Figure 1 is an expl oded perspective
vi ew of @¥pesespressuiasensitivaadaesivs: anthering theeurable splinting layesnt i on. Figure 2 is

| oded i ' f h i | | di h
resont i nvent FoR and gt fiieSen Cfante OrIER bont it 8 e Mo vo
splint %OLE dsbﬁi;ﬁet&yi beioweid deBskct R ItuMERive UihbbaNiings &thd fiReAsbigsi ve splint.

Figures 4 are views of the adhesive splint of Figures 2 & 3 in |ocation
on a
15 Brief Description of the Drawings
Figure 1 is an exploded perspective view of one adhesive splint according to the
present invention.
Figure 2 is an exploded perspective view of another adhesive splint according to
the present invention. |
20 Figure 3 is a cross-sectional view of the adhesive splint of Figure 2 illustrating the
various layers of the adhesive splint.
Figures 4 & S are views of the adhesive splint of Figures 2 & 3 in location on a
finger.
Figure 6 is a plan view of another adhesive splint of the present invention.
25 Figure 7 is an enlarged cross-sectional view of the splint of Figure 6 taken along

line 7-7 in Figure 6.

Detailed Description of Illustrative Embodiﬁxents of the Invention

The present iavention provides adhesive splints, methods of manufacturing the
30  splints and methods of using the splints. The adhesive splints may be useful in connection

with treatment of both humans and animals, although the embodiments described below
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patient. The spljnt 10 includes an interiqr surface 12 that,. when the
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on the skeletal feature it is used to support or inmmobilize followed by
‘curing to Whemihs spligfi 1§ ipattaphed.- supporting shape. The 15 term "curing" is
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curable splinting | ayer be provided as the conbination .
15 term “curing” 1 used herein to reter to reactive systems that irreversibly solidify upon the

application of heat and/or other sources of energy, such as E-beam, ultraviolet, visible,
etc., or with time upon the addition of a chemical catalyst, moisture, and the like. The
irreversible solidification may involve polymerization, crosslinking, or both.
It may be preferred that the curable splinting layer be provided as the combination
20 of a moisture-curable resin carried by a supporting layer. Examples of curable splinting
materials that include a moisture-curable resin and a support layer are described in U.S.
Patent Nos. 4,502,479 (Garwood et al.); 4,683,877 (Ersfeld et al.); 4,968,542 (Gasper et
al.); 5,354,259 (Scholz et al.); 5,423,735 (Callinan et al.); 5,593,628 (Scholz et al.),
5,976,610 (Scholz et al.); 5,997,492 (Delmore et al.); and 6,030,355 (Callinan et al.). The
25 number of layers of the resin-filled splinting/casting materials and their shape or shapes
may be varied to provide the desired strength to the finished splint.
1t may also be preferred that the curable splinting layer 20 be radiolucent to a
sufficient degree to allow for radiographic monitoring of the skeletal features underlying .
the splint 10 when in position on a patient. The moisture-curable resin splinting materials

30 - described in the references listed above are typically considered to be radiolucent.
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wi th a gl§R8 of hRSholyRRr bRITRSfradttfes hﬁ‘@ﬁﬁﬁ geR&H configuration--A--B--A---wherein
each A is a thermoplastic polymer block with a glass transition temperature above room
temperature (i.e;, above about 20° C.) having an average molecular weight between about
5000 and 125,000 and B is a polymer block of a conjugated diene having an average
20 moleéular weight between about 15,000 and 250,000. Additional examples of useful
adhesives are acrylic adhesives such as iso-octyl acrylate/n-vinyl pyrrolidone copolymer
adhesives and crosslinked acryIaté édhesives such as for exainple those described in U.S.
Pat. No. 4,112,213 (VV aldman). The pressure sensitive adhesive 30 may be present on the
splinting layer 20 as a continuous layer (as shown in Figure 1) or as a patterned layer (not
25 shown), e.g., as non-éontinuous adhesive stripes.
The pressure sensitive adhesive 30 may optionally be a microsphere adhesive with
low skin trauma properties as described in U.S. Pat. No. 5,614,310 (Delgado et al.); a
fibrous pressure sensitive adhesive with low trauma properties as described in
International Publication No. WO 99/27,975 (Joseph et al.); or have especially good
30 adhesion to wet skiﬁ, such as the adhesives described in International Publication No. WO
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the splint 10 can be located before use. The resulting package may preferably be moisture-
proof when the curable splinting layer 20 includes a moisture-curable resin. Figure 1
illustrates only one embodiment of a package and many varieties of moisture-proof
packages (and correspondng methods of manufacturing them) are known and will not be
20 further described herein. Also, although only one splint 10 is illustrated as being located
within the package formed by packaging layers 72 and 74, two or more splints could be
located within a single package if so desired.
Figure 2 is an exploded diagram depicting another adhesive splint 110 according to
the present invention and Figure 3 is a cross-sectional view of the splint 110 as assembled.
25 The splint 110 includes a curable splinting layer 120, optional backing layer 150, optional
padding layer 160 and exposed pressure sensitive adhesive 130.
The backing layer 150 may be made of a variety of materials including films,
sheets, foams, nonwoven fabrics, woven fabrics, etc. It may be preferred that the backing
. layer 150 be porous to allow the passage of moisture vapor and or water. Other potential

30 - characteristics of the backing layer 150 are barrier properties (to prevent or reduce

migration of a curable resin from the splinting layer 120, if such a resin is present);
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layer 160 in connection with the present invention.

The backing layer 150 may be attached to the outer surface 122 of the splinting
layer 120 by, e.g., an adhesive 152 or by any other suitable technique. Altemnatively, the
20 backing layer 150 may be merely located over the outer surface 122 of the splinting layer
| 120. Where the backing layer 150 is not attached to the splinting layer 120, both the
backing layer 150 and the padding layer 160 are preferably larger than the splinting layer
120, i.e., both the backing layer 150 and the padding layer 160 extend beyond the
periphery of the 'splinting layer 120. As a result, the larger backing layer 150 and padding
25 layer 160 envelop orl enclose the curéble splinting layer 120.

Where both the backing layer 150 and padding layer 160 are larger than the
splinting layer 120, it is preferred that the backing layer 150 and padding layer 160 are
attached to each other about at least a portion of the periphery of the splinting layer 120.
Where the backing layer 150 and the padding layer 160 are not continuously attached to

30 each other about the entire periphery of the splinting layer 120, it may be preferred that the
layers 150 and 160 be attached in portions that are sufficient to capture the splinting layer
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30 eagh otltorexrndbeydritbthepetipkerpof theliplintingf laydrel 20p| Whérk oglyl thy piddl@®layet may
be preferred that the |ayers 150 and 160 be attached in portions that are

'suf fi ci entl606xieags bexondiibe periphery oighe splinting laysr 320,1th sglding|lapes 69085
paddi ng 1 dyarebboizeBeERrLE pap SR ALt IE splinSeg s AP epitade ™ 11
Al t er nat i igdhniquetor@BMbatatidh&f edcheduéd) dh shidtfa beikiub@on, kiayisickib ayRd50a0di ng
| ayer 160 be attached to each other continuously around the entire
peri phery afachddgodip outer sugfaceytd? off the spHntifigd ayrrdROn &Exranples of S@tabled paddi ng
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Exanpl es ”ﬁé’teﬁé}&'s@%g, Ryt are not limted to adhesives (see layer 152 in
| Where only the backing layer 150 extends beyond the périphery of the splinting
layer 120, the'bacldng layer 150 is preferably attached to the outer surface 122 of the
splinting layer 120 by any suitable technique or combination of techniques. In such a
20 construction, the padding layer 160 is attached to the inner surface 124 of the splinting
layer 120. Examples of suitable attachment techniques may include, but are not limited to
adhesives, welding, mechanical fasteners, sewing, etc. In some embodiments, the
moisture-curable or other curable resin, if present in the splinting layer 120, can function
to enhance the adherence of the splinting layer 120 to the padding layer 160 and/or the
25 backing layer 150.

In the embodiment depicted in Figures 2 and 3, both the backing layer 150 and the
padding layer 160 extend beyond the periphery of the splinting layer 120. In addition, the
backing layer 150 exténds beyond the periphery of the padding layer 160. In addition, the

- backing layer 150 includes tabs 154 extending from opposing sides of the splint 110.
30 - It may be preferred that the surface of the tabs 154 facing the splinting layer 120

include a pressure sensitive adhesive 152 to facilitate attachment of the splint 110 to a
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adher ence of the t t he paddi ng | ayer 160 and/or the 25
backi ng P&y¥e i%‘é‘ Vl‘er‘?l E‘T‘Fé‘gee#fg%ﬁp “’63& cted in Figures 2 and 3, both the
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the splinting | aye In addi tion, the ~ backing | ayer xt ehds beyond
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adhesive 152 is the sane pressure sensitive adhesive used'to attach the

backi ng paddéng leer 169 extend frydud thg peapbq:rym@hﬁmpdintmglagpt 12f2.i Inghlsayer 120 in
br 83 cvaGHoR howe aribe piting (35 (ke ationt biRad freBuiabed of the Bacdng
layer 150 and include tabs that extend from opposing sides of the splint 110.

It may further be preferred that an exposed pressure sensitive adhesive 130 be
provided on the surface of the splint 110 that faces the paﬁent when the splint 110 is in
use. Such a pressure sensitive adhesive 130 may be advantageous in securing the splint

20 | 110 in position on the patient while the curable splinting layer 120 is curing. Furthermore,
the pressure sensitive adhesive 130 may provide additional barrier properties to those
provided by the padding layer 160 to prevent or reduce skin contact with any resin used in
the splinting layer 120.

The composition of the pressure sensitive adhesive 130 may be selected from those

25 described above with respect to the pressure sensitive adhesive 30 used in splint 10. The
pressure sensitive adnesive 130 may be provided over the entire inner surface 162 of the
padding layer 160 or over only a portion of the inner surface 162 of the padding layer 160.
In some embodiments, the inner surface 162 of the padding layer 160 may be free of any

pressure sensitive adhesives, with the only exposed pressure sensitive adhesive being that

30 located on the larger backing layer 150. In such a design, only the pressure sensitive

10



5 sensitive adhesive 152 may cone into contact wwth the patient, it [Ha% be
preferred that the pressure sensitive adhesive be skin-conpati bl e.ﬂ EB 2005

conposition of the pressure sensitive adhesive 152 may, f , be
selected'$838¥fﬁbse descri bed above with respect to the ﬂgéggéﬁggégnsitive
adhesive 30 used in splint 10 Although the tabs 154 are depicted as integral
extensi ons of the backing 150, it 10 may al so be possible to provide tabs
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t abs 5t hat peddiegd66.r Dhe edipstesgnai ltesevef, bt pettapicoated bi Othetwisesyppligdtaber be
preferred that an exposed pressure sensitive adhesive 130 be provided on
t he surfadenspoimpous;avest 110 that faces the patient when the splint 110 is

in use. Such r [tive S|V, 3 be advant agepuys in .
securing the sgﬂ-ﬁ%ﬁg ﬁéﬁf@fg%{]ﬁé Ilg\é’f elﬁgﬂﬁodnref%%e @%“{‘Tﬁ%%ﬂf‘? RIR%CI able
splinting pray@e sé&@ti‘l'esacﬁéfikré‘ 930 FH preeyubeBsitivé AeheBIvRISDI0R exPOellthteel ﬁﬁ hesive

130 may provide additional barrier properties to those provided by the
paddi ng | df/desireda@ mutigraedet may beedede métect diffeteacportibndofahy exmsed used in
t he ]fsqzl inting layer. . 120, The conposition of the pressure sensitive adhesive
130 Why b@rewESERMtYS diheriesia a manngs that may b Hecfykioassist Witk perlication phe

pressure 14 aghes) ] ' / € : nsitive
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paddi ng | ayBésiveb s 004ndsepsiraNingrssprpoided on esth sideroipidteét thelepvsed pledsieé t he
paddi ng layer 160. |In sone enbodinments, the inner surface 162 of the

paddi ng | syeditivecaibgsiye 382 pn & tabs bifyof the backinedaygerdS0t The liagisasiwes, with the
only exposed pressure siti,ve adhesive being that 30 | ocated on the |arger
backi ng Id?‘équTgé.thPShJ'Zfﬁ@ﬁ' "‘&dd’gléﬁfgﬁa, 8?1?3/5)6[5H8&pressure sensitive 10 0 4. FEB
2005;4V 0" 112/ 1335 1iRET{ 0-50Hi6 QR0 In@ghe finiRatd® i pbitidiCorPPhluh R fiRfertiRe | ar ger
backing |l ayer 150 will be exposed outside of the periphery of the padding

| ayer 160.Figures 4 and 5. The body or major portion of the splint 110 including the splinting layer
(not shown) is located on the anterior surface of the finger, with the tabs 154 wrapping
around the posterior surface of the finger. Optionally, one or more of the tabs 154 may
overlap the corresponding opposing tabs 154 such that only the tabs 154 on one side of the
20 splint 110 come into contact with the skin. |
Referring back to, e.g., Figures 2 and 3, it may be preferred that the splinting layer
120 be wide enough such that when applied to a finger or other elongated skeletal feature,
e.g., toe, arm, leg, etc., the splinting layer 120 takes on a curved shapé. By providing a
splinting layer 120 with a curved profile, the strength of the splint 110 may be improved
25 (where strength refers to the resistance of the splint 110 to bending forces). In addition,
resistance of the splint 110 to loads directed transverse to, e.g., the finger, may also be
improved when the splinting layer 120 takes on a curved profile as applied.
An additional potentially advantageous feature of the splint 110 illustrated in
Figures 4 and 5 is that by providing voids 116 in the splint 110 as applied, patient comfort
30 . may be enhanced. Additionally, the overall profile or size of the splint 110 is further

reduced by limiting the amount of material located on the posterior surface of the finger.
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For the purposes of the present invention, the adhesives, e.g., |afilek FEB2005
and 130, are depicted as continuous |ayers over their respective portions’
of the 9@6: '/{}935150 or 5 padding 160. The adhesives, may Wﬁg‘h’/ﬂf‘ﬁ‘% _
pattern-coat €d”or otherw se supplied as -non-continuous |ayers. e splint
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pressure sensitive adhesive 130 and pressure sensitive adhesive 152 on

exposed tabs khres d dndP AL Aive RALH b1 0 TR 4 BEL LBsfiOt et

di fferent portions o e ‘expose pressure sensitive ves'in a

manner t aventidy Tie spéigt P10 fneludes b splinttrigh a0 cationnl dckidgay &l Jonhnd 10. For
exanple a central liner may be provided over the pressure sensitive

adhesi veopt3mabpaidinglayen 260. i Thervarionslayersdind iheinemstrietonserplaogady sinpite
exposed pressure .sensitive. adhesive, 152.0n.} he 154 of the backin
Ao * 158 emiasrrbnditons Wik regpbiens e 10 554 LB ovE a s DS aat ur 26 as
desicred. _}5..: hRt ' : h8n i t ' ition on
S himan FHmbd a2 op0s Ibededbetbl ol iihatidiadarir S0 ahd HRLTAAS (P REIE 01,
110 i ncl yeitiog of Rhichidisicat-awey toresose (he@urablslintihg ldy@ﬁﬁiﬁ%x%)t Eheant eri or

n

surface of the finger, “wWth the tabs 154 wapping around the posterior
surface backinglayemidrincloded olaakt of a prassupy sapsitive edhasive 253fecingdhersplintioger | ap
t he correspopdi opposin bs 154 such .t hat, onl e taps 154 on one side
of the. 2038h RS T1oRB PO oA BRI TRV Albsaesh ISoFERHTg thhck to.
e.9.. Figur 1 il R 2B o LRIk NBLA LS RBL B 120 be
w de eno%g{%ﬁ}:,eﬁ%ﬁﬁt hg'?dgmﬁwlgnggg\épl i g%r!?oﬁa ﬁd% er %ﬁ%lﬁgégﬁ%%nggﬂs}fel et al

~ fediOure, spknt@10 tv eapatientm | eg, etc., the splinting |layer 120 takes on a

‘curved shape. By providing a splinti ng_l éygr 120 with a curved profile, the
strength of tH&ePpading layen269 plsp pretppablyvineiudes  prREsuEe sensibivgrAbeYe?ed t o t he

resi stange.of. [ i b for. ) el Ltion,. resistance of
the opi 1 qrcite e oRRld BYer 278 Ard REPEIAR o9 RY) Ty prolSile sefitive AR50 S,
be i npr oved fadiigatel hfactRhdn bf (e Jadiak 120 260 kSthe Backdng Wy dsPahitle: as
applied. An additional potentially advantageous featuré of the splint 110

i | | ust r atpedphery ofthgisplintivg layer 220. sAlthraighldgpisted\as deing coextdasitd @iflrthehe spl i nt
110 as applied, patient confort 30 ngg be ?glpanced, Adgitional ly, the
ovebal | preding daysr 269, ske Bresture sensitive adhesive 264miny helimited te the adges phibei ng t he

EEEU 2}) ngpaﬂa’i}lg 'ie{}%l' sdcRGRAGHe Bzgdcfutf'f laQQPéb%r i Abt §dﬂ'1%£i@81? aﬂtclcl]ieraetoftfxggpq{ntillﬁl 04

layer 220.
The splint 210 may preferably have a wider portion at its upper end 209 which,
when the spliﬁt 210 is applied to a patient, is located above the eyes on the forehead. The
20 wider portion on the upper end 209 may provide additional resistance to twisting of the
splint 210 when in use. It may also be preferred that the lower end 211 of the splint 210 be
wider to bridge the lower portion of the patient’s nose. In some instances, it may be
desired that the splint 210 reach to the bony portion of the eye sockets below each eye.
Also illustrated in Figures 6 and 7 is a spacing layer 268 located on the side of the
25 padding layer 260 facing away from the splinting layer 220 (i.e., towards a patient when
the splint 210 is in position on the patient). The spacing layer 268 is partially cut-away in
Figure 6 to expose the underlying padding layer 260. The spacing layer 268 is provided in
a manner that allows for its removal from between the splint 210 and the patient after the
splint 210 is in position on the patient. The spacing layer functions to space the padding
30 layer 260 from the surface of the patient’s nose to improve comfort. Although the spacing



WO 02113731 PCT/ US01/051103 Figures 6 and 7 depict an illustrative rxp:FgB 2005
splint 210 according to the present invention. The splint %&8 i.N¢ L3|de a
splintingVP&¥d373820, optional backing |ayer 250, and optiBndP>P2aWng 1 ayer
260. The various layers and their constructions are largely simlar to
t hose descri bed above with respect to the splints 10 and 110 above. The
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| ayer func268was presespdagng beriggpddi ng 30 | ayer 260 fromthe surface of the

patient's nose to i r’rProv_e confort, Although the spaci n%
In an alternative method of using the splint 210, the splint 210 may be located over

the patient’s nose without attaching the pressure sensitive adhesive 252 to the patient (e.g.,
20 a protective liner could be provided over the pressure sensitive adhesive 252). ‘The curable
splinting layer 220 could then be shaped and cured as desired with the spabing layer 268 in
position between the splint 210 and the patient. After curing, the splint 210 could be
removed from the patient and the spacing Iayer 268 detached from the splint 210 to create
the desired space when the splint 210 is attached to the patient using the pressure sensitive

25 adhesive 252.

Illustrative embodiments of this invention are discussed and reference has been
made to possible variations within the scope of this invention. These and other variations
and modifications in the invention will be apparent to those skilled in the art without

30 © departing from the scope of this inventidn; and it should be understood that this invention
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12 WO 112/1373i 0 4 FEB 2005 PCT/ US01/ 05003 | ayer 268 i s depict ed0dsFEB 2005
coextensive with the padding | ayer 260, it nmay alternatively be provided in
a narr d that, e.g., extends along the bridge of PRBopxanmpl es
of suita F%Pjra'rg? erials for the spacing | ayer 268 i ncl ude,l;(zﬁ%jgl'aré not .
limted to, films, sheets, foans, nonwoven fabrics, woven fabrics, etc.,
that have a suitable 5 thickness. It nmay be preferred that the spacing

| ayer 2 : Rl:ﬁéa b L fﬁﬂp to. L equl ar - aces when
pl aced %@%&@é?@%h aur?}ﬁleg"ls ogng&f fb'%tb e B%%{rﬁprlg%cgfﬁﬁéyh@%érl éxlfn?ﬁi ncl ude,
but ar eigtotbellintitddeshly dy thoelains frovided beloo.. Anot her potential Iy desirable
characteristic of the spacing |ayer 268 is prevention or reduction in the
mgration of a curable resin fromthe splinting layer 220, if such a resin

is present. 10 In one method of uig%@gpl int 210, it would be applied to
the patient using the exposed pr sitive adhesive 252. After the

spld nt 210 i #ging g Q%fﬁﬁl’% } t he curable
spl5: nting Ia?gfgtfél%bﬁgu %s%féeéd& %ﬁtotﬁgq}ggéqe\rfe S ?)femg\ﬁ?%ﬁmt he spaci ng
| ayer 26Seggpamad arethot febé edmstrued aslihftigah®bcopbehetgtf] Nnleds Btiferwinet he
patient. After curing of the splinting |ayer 220, the spacing |ayer 268
woul d béndieated; @ll pagts apd gercentBges|arelbyigyeightf r om bet ween the patient and the
paddi ng- | ayer 260, such that the padding |layer 260 is spaced fromthe
surface of the patient's nose in those areas where the spacing |ayer 268
was pre " } : sternative nethod of using the splint 210,
the splint 210 ﬂgﬁﬁ?%ﬁgg‘%\egﬁlﬁfhe patient's nose w thout attaching the
prebsure sensilis exeanaplhdssovibe26i2 consttuttiopatd epylicetiorgof a malli-taypredtfagier ve | i ner
coul d be f)r ovi ded over the pressure sensitive adhesive 252). The_ curable
spl i nti sglintdhpxingmnonueied bapking layes Rajrier-ciseble spladingdaysesandapagding t he
spaci ng l%f]e\‘er 268 in position between the splint 210 and the patient. After
curi ng, € splint 210 could be renpoved fromthe patient and the spacing
| ayer 268 detached fromthe splint 210 to create the desired space when the
splint 210 is attached to the patient using the pressure sensitive 25
adhesi va8#Bidg lldyeust rati ve enbodi ments of this invention are discussed and
ref erence has, been de to possible vari 8ti (c)ins \Qﬂéhlél th c?pe of this

as descrived 1n ex (o)

i nbantion. THeRadhesEVeRAREINE Jayer Hies gopsiructe ample
International Publication No. WO 9927975 (Joseph et al.) and contained a polyacrylate-

based blown microfiber pressure sensitive adhesive web with a basis weight of 60 g/m’
laminated to a rayon/polyester (70/30) hydroentangled nonwoven web (SONTARA™
8411, D‘upont). A standard release liner was conventionally added to the adhesive side of
20 the lé.yer and the resulting backing layer was cut into a somewhat oval shape having three
tapered tab segments extending from both lengthwise sides to enable ready adherence to a
finger. (See Figure 2). The backing layer (without release liner) was porous to liquid

water.

25 Splinting Layer

A splinting layer was constructed of a four-ply construction of water-curable resin-
impregnated fiberglass casting tape (SCOTCHCAST™ Plus Casting Tape, 3M Company,
St. Paul, MN) that was cut ihto a trapezoidal shape of a size slightly smaller in dimensions
than the backing layer without the tab segments. (See Figure 2).
30
Padding Layer
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and nodifications in the invention will be apparent to those skill gd ipEg 2%5
art without 30 departing fromthe scope of this invention, and it shoul e
under st ooW X RAS7¥hi s i nvention 13 0 4 FEB 2005 WO 02/ 13735PEUPSUHNI0O 5003
is not limited to the illustrative enbodinents set forth herein.

Accordingly, the invention is to be limted only by the clains provided

bel ow. EXAMPLE T ] e es _are.offered to.aid in

under st andi ng (S)‘l} S?‘hé%’?%ﬁé%‘@%@%%ﬁﬁ%ﬁé%a chfé’rﬁ%lfle F%s%cefomﬁ%% as
limting tsbgiteoametive tgRiMIORGEFANITRELPE SM Jotibabf) sk wa dut Rpgt s _and
percentages are by weight. EXAMPLE 1: Othopedic Finger Splint 10 This
exanpl e degeewbatovahshapeed thasamiesirzeas dhelpolingdayeo withbutthentdlt seginaytst ¢8kef i nger
splint ha\ﬂ.ag 2 nonwoven backing | ayer, a water-curable splinting |ayer, and
a paddi ng "8%§&)". Backing Layer 15 An adhesive backing | ayer was constructed
as degcribed in Exanple 4 of International Publication No. WO 9927975
(Joseph et al.) and contai ned a pol yacryl ate- based bl own m crofi ber
pressur e Riger Spliat @diesiction webApplidatian basi s wei ght of 60 g/ml  |anminated to
a rayon/ polyester_ (70130) hydroentangi'ed nonwoven web (SONTARATM 8411,
Dupont). A st antidinger wliahwas constnctodh 8y plagingrihe spliating laygrien theccentes ofithieesi ve

side of 20 the,|l ayer.,and . the . resultin acki .l ayer .was cut jnto a somewhat
ova ohapdohaRraYE HASBE tieRaiEa ok ARLBRE e D ing s At R st Gt e ioRer o o
sides to g I r el j ) lyn
e (vi tEAOVEDTE MY bRRIEIENG Snld 8 splt Ay PR Safihatg tSS PIBGINY
A spl0 nt i rtggdtirasingesrubbesiotlacindd stdndard ©leasepliner oa@s sdmwentivadllygflaced on the

wat er - curabl e resin- i npregnated fiberglass casting tape (SCOTCHCASTTM Pl us
‘Casti ng Tadbesigvdpabtsypomplted fuger sp that was cut into a trapezoidal
shape of a sizeps] i ghtl Ller. 1n_di nension t han _t he. backi | ayer
i T S TR RS RN R RS
placing the exposed adhesive on the padding layer against the finger, further securing with

the tab segments of the backing layer, applying water to the backing layer, allowing the
15 water to penetrate the backing layer and reach the splinting layer, gently molding the splint
to the shape of the finger, and allowing the splinting layer to cure and harden. The

resulting rigid splint was observed to be secure and comfortably wom on the finger.

EXAMPLE 2: Orthopedic Finger Splint

20 A finger splint was constructed and applied as described in Example 1, except that
the splinting layer contained SCOTCHCAST™ Soft Cast Casting Tape (3M Company) in
place of the SCOTCHCAST™ Plus Casting Tape. The former is a water-curable resin-
impregnated fiberglass casting tape that does not set to a completely rigid state, but that
remains flexible even when completely cured. After application to a finger and curing,

25 some movement, i.e., flexing, of the splinted finger was still possible.

EXAMPLE 3: Orthopedic Finger Splint
A finger splint was constructed and applied as described in Example 1, except that
in the final splint laminate construction the padding layer was inverted so that the adhesive
30 - side faced the splinting layer and the side of the padding layer facing the patient was free

of adhesive.

15



Paddi ng Layer 14 WO 02/13735 0 4 FEB 2005 PCT/USO /0,003 A skin-cqhtaffER 2005
paddi ng |l ayer including a conformable elastic foam pressure sensitive
adhesi ve tape (M CROFOAMIM Tape, 3M Conpany) that was cut to a sonewhat

oval shﬁ%ﬂ“gﬁf¥he sane size as the backing |ayer without PERA ¥ ®dgnent s.
(See Figure 2). 5 Finger Splint Construction and Application A finger splint
was constructed by placing the splinting |ayer on the center of the

non- adhesi ve side of the padding | ayer and then centeri'ng the adhesive side
(release liner renoved) of the backing |ayer onto the splinting |ayer. The
resul ti mIEXAMPDE4e OathopedieTidger@ploget her using a rubber roller and.a
standard rel ease |liner was conventionally placed on the adhesive side of

t he conpl et edA ffinggrsplingWaneonsiryeted ang replied a5 idagpaibed g1 Examplad , epedpt dhtt o a
finger by re i the rel ease |i.ner | aci. e, exposed adhesi ve on the
b g the bl (e s ated Wi pdtes e onioRC S, THE 14T RaS el Baipodtigiont o of

t hes backyi ; i [ | t 15
et T N e e RO et

nol di ng (Hh) Skihiadhesit® t he shape of the finger, and allow ng the splinting
| ayer to cure and harden. The resulting rigid splint was observed to be
secure and confortably worn on the finger. EXAMPLE 2: Othopedi c Finger

Spl i nt A i t ted d lied d i bed i
sranpl e XAMRERR 58! gl R ERE Pt "Cont al ned SCOTGHOASTTM Soft Cast
Casting Tape (3MELPINEN Exdnible BLATS QnstiieSHATSIHEASE Mbtived fRekidgiTape.

The former is a water-curabl'e resin- inpregnated fiberglass casting tape
t ha® doek, emo¢ptslet theobakogyipyeetvels put ingd el retamgelar Bhape hiawing threemeatsndulaxi bl e

cven el SoRLet el Gt e AR ARRL ) 00 ki S L EL Sne Suting, 2

ONPLE B AP B0 POy T30 S A
than the backing layer without the tab segments; and, the padding layer was cut into a
rectangular shape of about the same size as the backing layer without the tab segments.

15 A finger splint ’('Exainple 5b) was constructed and applied as deséribed in Example

1, except that the backing layer was cut into a rectangular shape having two tapered tab
segments extending from both lengthwise sides to enable ready adherence to a finger; the
splinting layer was cut into a rectangular shapé of a size slightly smaller in dimensions

than the backing layer without the tab segments; and, the padding layer was cut into a

20 rectangular shape of about the same size as the backing layer without the tab segments.

16



inthe final splint lanminate construction the padding |layer was i nfek tffB 805
that the adhesive 30 side faced the splinting |ayer and the side of the
paddi ng | ayer facing the patient was free of adhesive. 15 0 4 FEB 2005 WO
02/ 13735 PCT/ US01/ 05003 EXAMPLE 4: O'thopedic Finger Splint A finger splint
was const nugdied.andqagpPp! i ed as described in Exanple 1, except that the
paddi ng | ayer was coated with adhesive on both sides. The | ayer was nmade by
coating the non-adhesive side of M CROFOAMIM Tape with a standard

pol yacryl ate | s NESLVE curit OBl -5h:. Orth di ¢ Fi nger
Splints Aalfi nggrw “@@@(ﬁ’? %@%ﬁ%h@g %gf&%%l\ggg%nsf rlyﬁilgft §§§§ﬁggérgﬁ%l(lgres§ﬁg%e
descri bed and akcxatefidreurfdd?, the nedtodpbmptisihg:t he backi ng | ayer was cut into a

rect angul ar shape .having three..rectangular .tab_se nts extendi ng from both
| engt ot se. 1 QQUSHRE TaEEN el iz e BT B3 O Secorn BaH) S9F81 ng. | ayer
was cut i Rferéin fREFIr&MEHdraideSHPPRIntlke Be Hiteror ShrifAB b the SpMit] er in di mensi ons

than the backing | ayer without the tab segnents; and, the padding | ayer was

cut into a redeHding sxrespd presare spsiive pakesgmEoximate the interdorisaERenef | ayer
Wi t hout thge &abe b solimt An bk vl hed lf: 5b) was constructed
and appl i ede%a@ dgg%gﬁdge%slpn Efam?%ﬁigf,v gfcepf t ha tﬁté backi ng | ayer was cut
into a rectangubcting hapddinglayangventhe fimpmajedsidadf the egatda sginting &aydi; ng from

both | engt hwi se_si.des.tg.enahl e ready adher.ence tq a fi.nger. .th splinting
| ayer was cut pgatng 2 packin q&’(ﬁr 8?"@%6%80“ Hgjoride,ofdh aﬁ%ﬁ'f%r’slwgw layert o
di nensi ons t hadtainigy thackiabl dpintig Mydéritetvechhbe paddirpeRp@ing; th@ bsbkidghe

paddi ng Iﬂyer_ s cut into a 20 rectangul ar shape of about the sane size as
t he backi ny*Fdfer without the tab segnents. 16 0 4 FEB 2005 Wat is clai ned

is: 1. A nmethodugihisrime 8adkil PgerdBnd Q&ﬁﬁg/@aﬁwt@@ﬁa] DHlek HutsTRY bf1 ehean

interior surface and an exterior surface, the nethod conprising: providing
a cur abl e pspphany pHige cerplle splovipgilayeng first and second maj or sides, wherein
the first major side is proximate the interior surface of the splint;

2. A method according to claim 1, further comprising providing a release liner

covering the pressure sensitive adhesive.

3. A method according to claim 1, wherein the pressure sensitive adhesive comprises

a fibrous pressure sensitive adhesive.

4. A method according to claim 1, wherein the pressure sensitive adhesive is

provided over substantially all of the interior surface of the splint.

5. A method according to claim 1, wherein the padding layer comprises a first side
proximate the interior surface of the splint, and further wherein the pressure sensitive

adhesive is located on at least a portion of the first side of the padding layer.

6. A method according to claim 1, further comprising locating the curable adhesive

splint in a package.

7. A method according to claim 1, wherein the curable splinting layer comprises a

moisture-curable resin and the package comprises a moisture proof package.

17



provi di ng exposed pressure sensitive adhesive proximate the interi QHSFEQ 65
of the splint, such that the splint can be adhesively attached to a

patient; |ocating a padding |ayer over the first najor side of the curable
splinting layer; locating a backing |ayer over the second major side of the
curabl e spi i Nti gy aBi¥ SlthesiveSpfhtMadthe! AeinfeHbARl oS Bhd B ERFrib A el Glneen the
paddi ng | ayer an u?ﬁ% bd?kfﬁ% |§yeﬁ; aﬁ% attécﬁ?ng ?Lga%§%%¥ng°r§§%r and
paddi ng | apkut compasingt ot her outside of the periphery of the curable
Splinting | ayer, v infylB! H0nBGRL didith Laegl B M il L her - compr i si ng
providing a release finer ~Covering The pressure - sensitive adhesive. 3. A
met hod accor di rgpatiding layemnpraximateaheinteriohsurface stthie eplgnsi ti ve adhesi ve

conprises a fibro .essure sensifive adhesive. 4. A nmethod. according to
AT 1 wher cif Pt BRI e Sene befeed e aiel Bl s Tl BeldR G
substantial l'y aldpadihg lahé proiMbe @ie ifiteribAsefadd oftth€sphiat;afd - 5. A met hod
according to claim1l1, wherein the padding |ayer conprises a first side
proxi mat e the iotPesed ressie sensitive pdhepize appy Igast a padion of thedpteripeyusiase ofhe
pressure jr:t Qﬁﬁ% i p N tion of the first
si de of tﬁ§@§3%|¥1% tﬁgyer . H@.daib%rg?ﬁ%gggg{g%@ clllr?g ole@tlsglﬁ{rﬁ' 1, further
conprising locating the curable adhesive splint in a package. 7. A nethod
according o clai . .Wherein 1t he.curable.splinti | ayer.co i.ses a
o1 St ur ool abie SPUt s AFE 1 el ok Hh8RinomS Pradihe Bt ARRE B R Rac kcage.
17 0 4 FEBr&GmateSthe Antetisrafilrficadhelsd weing pdndnfurthérviwhéreidnthe Mirgyr $id¢ of thief ace and
an exterior iurgﬁce, t he ,srh%nt conprising: a backing |ayer proximte the
exterior JaAdiRgRYEHS pyhstagtialiyfree of thecxpened gressetenyitiysdhatiée-t he i nteri or
surface of the splint; a curable splinting | ayer retained between the
backi ng | ayer and the padding |ayer; a spacing |ayer proximate the interior
surface ofl0 he Applimtaccaidiag éx glage @, phersinuthe psdding ddyee ceraprisss edirgrsidet | east a
portion of i L1QF S . | ] a it can be
Banes vel yaiifalenEibEHorsERAEEE Ble splHE aRP dhter wiF WiPLigold FRLLHY

sensitive adhesive is located on at least a portion of the first side of the padding layer.

11. A splint according to claim 8, wherein the backing layer extends beyond a

periphery of the curable splinting layer.

12. A splint according to claim 8, wherein the backing layer is adhesively attached to

the curable splinting layer.

13. A splint according to claim 8, wherein the padding layer is adhesively attached to

the curable splinting layer.

14. A splint according to claim 8, wherein the curable splinting layer comprises a

moisture-curable resin.

15. A splint according to claim 8, further comprising a package containing the

adhesive curable splint.

16. A splint according to claim 15, wherein the curable splinting layer comprises a

moisture-curable resin and the package comprises a moisture proof package.
18



9. Asplint according to claim@8, wherein the padding | ayer conprises a
first side proximate the interior surface of the splint, and furthdr FEB 2005
wherein the first side of the padding |ayer is substantially free of the
exposed pressure sensitive adhesive. 10. A splint according to claimS§,

wherei n t hg paddicidbleaMasiveAPRA! B hetn ihfefibr ﬁirf&%e aid O bXiBfi6r dulfGcd, WS 1 OF

surface of the splint, and further wherein the exposed pressure 'sensitive
adhesi ve isplittgompuasingn at | east a portion of the first side of the padding

| ayer. 11, A spli.ng. j i i e backing | ayer extends
beyond a peri %hﬂé%“gw?‘rrﬁgb’gg‘fﬁfgﬁ‘%’%ﬁ@g‘%ﬁf*}gggfg‘y‘sgﬁ?mnz. A splint according
to claim8, wharpadding hayetysrokinmat thainerior surfadéefthe eplint;at t ached to the curabl e

linting layer. 13 A.splint ing_tao cl aj whey ei n the paddi
ayer | adnosi PP S RREr RN ennEb el fvehtd G BHBEBRR <pi i

according #n@ claim8, wherein the curable splinting | ayer conprises a

noi sture-curable resin. 15. A splint according to claim8, further
conprising a paXRe§e PESHYGFeHSiHYC adhesive amatkleast a partion o thegnterier sutlgce of spl i nt
accor di ng dOqftnfishat B Sh1fl Rad BEieSi98Y Gruibel B 4 BekidhY Sin CORREih #ES 2

noi sture-curable resin and the package conprises a noisture proof package.
18 0 4 FEBagiiaslaydr. and peddinglagerzaibattiched tophcothéraonitside efithé perphenyrof sher f ace and

an exteriaor rface he splint conprising: a backing | ayer proxinmate the
exterior §ﬁﬁiﬂﬁ;ﬁ%ﬁﬂ%1 er'splint; a padding | ayer proximate the interior

surface of the splint; a curable splinting | ayer retained between the
backi ng | ayer and the paddin ayer; .and exposed pressure sensi.tive adhesive
on at Teadt a HoshacHr g clithr o fTs FABGTIHE & (FIESE Reh toreHUB e nat ¢ he
splint canxpéedphesiry @hyitidd Adheditsbdiore e plihtad httathsddonthe YieA@IsRint he  backi ng
| ayer and paddi ng | ayer are attached to each other outside of the periphery

of the curable splinting layer. 18. A splint according to claim17, further
conpri singga re{ §pime aéc'oﬂﬁﬁg o lr:,,gwﬁgl'@in the pressure sensitive adhesive comprises

a fibrous pressure sensitive adhesive.

20. A splint according to claim 17, wherein the pressure sensitive adhesive comprises
a layer of the pressure sensitive adhesive proximate substantially all of the interior surface

of the splint.

21. A splint according to claim 17, wherein the curable splinting layer comprises a

moisture-curable resin.

22. A splint according to claim 17, wherein the padding layer comprises a first side
proximate the interior surface of the splint, and further wherein the pressure sensitive

adhesive is located on at least a portion of the first side of the padding layer.

23, A splint according to claim 17, wherein the padding layer comprises a first side
proximate the interior surface of the splint, and further wherein the first side of the

padding layer is substantially free of the exposed pressure sensitive adhesive.

24. A splint according to claim 23, wherein the pressure sensitive adhesive is located

over substantially all of the first side of the padding layer.
19



exposed pressure sensitive adhesive before the splint is attached @% EEB 2005
patient's skin. 19. A splint according to claim17, wherein the pr

sensitive adhesive conprises a fibrous pressure sensitive adhesive. 20. A
splint according to claim 17, wherein the pressure sensitive adhesive

conpri ses | a . r i {4 [ J L :
substanti a 5Ir?ly aﬁ(?ﬁ lg?fa%‘{?g& Pé:{og?@grﬁ’sﬁﬁ}gfgéhé’ da?l%gé},se }L;F?I{r?\é&)%g@ﬁ eSSSIpbllei nt
accor di ng maertdlai m 17, wherein the curable splinting |ayer conprises a

nmoi sture-curable resin. 22. A splint according to claim17, wherein the
paddi ng | ayer conprises a first side proximate the interior surface of the
splint, anzb.f urARplintwoesréding td blainp i ssheten stenwidting dayea thheibiesiecly sttdchedait ed on
at least a portiqﬂiﬁ& the first side of the padding layer. 23. A splint
accor di ng iU NigElaYdi n the padding |ayer comprises a first side
proximate the interior surface of the splint, and further wherein the first
side of the padding |layer is substantially free of the exposed pressure
sensi tive Hdheshsalintageording o platm 4 4cwhenein ghe backinglayiep 5 adipsiyady attached pressur e
sensitive ' IS ] d over substantially all of the first side of

t he paddiﬁg 5§%¥$3ﬁﬁn%8§ﬁ%§B 2005 25. A splint according to claim 17,
wherei n the padding | ayer conprises conpressible material. 26. A splint

accordi ng claim 17, wherein th ing layer is adhesivel ttached to
e cur an 2 spi KBt gerclBEE © Dot 87 SRR mpiSh o B B RFE ol ¢ he
backi ng | aeFiot surchehygivmt.att ached to the curable splinting layer. 28. A
splint according to claim 17, further conprising a spacing |ayer proxinate
the interior surface of the splint. 29. A splint according to claim 17,
further copprishnglig R&s 1 CRIRI 171 BektHeP QompHEiAP laCpRRARSLH@iSRL It - 30. A
splint according to claim?Z9, wherein the curable sp?lntlng | ayer conpri ses
a noi st urawahlg adbesive wdinh and t he package conprises a noisture proof

package. 20

30. A splint according to claim 29, wherein the curable splinting layer comprises a

moisture-curable resin and the package comprises a moisture proof package.

20



