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ing drawing of which the single figure diagrammati- cally shows a human arm
over which a tubular This invention relates to an orthopaedic cast of
sleeve according to the invention has been drawn the type used to
immobolize a fractured bone while  and a roll of plaster or plastic
resin/glass fibre wrap it heals.                                      5
is being wound around the arm and sleeve. In applying a conventional
plaster-of-paris cast,  The cast of the Illustrated embodiment com- it is
standard practice to first cover the body mem-  prises an inner protective
sleeve 2 of approxi- ber being treated with a tubular protective cloth
mately cylindrical configuration to be worn against bandage or wrap, such
as cotton or polyester knit  the skin, over which a layer 3 of soft,
resilient fabric. The cloth tube-covered body member is  10  cotton or
polyester padding is wound, folded, or then covered with cotton or
polyester padding to   otherwise formed into a protective layer. Over both
provide a soft resilient padded protective liner. This  of these layers an
immobilizing cylinder of plaster- padding is then overwrapped with wetted
plaster-   of-paris or organic polymer resin/glass fibre com- of-paris, In
woven cloth wrapping of sufficient    posite splinting material is formed,
such as by length and to such a thickness, so as to provide an   15
winding a wet plaster-of-paris bandage (1) as immobilizing structure of
adequate strength and    shown. durability for the intended length of its
stay in place  The inner protective sleeve 2 is a heat-sealed on the body
member being treated.                  wrapper of a porous liquid water
impenetrable, It Is also known to make casts from glass fibre
water-vapour-permeable organic polymeric mem- materials, which consist of
heat-softened or curable  20  brane, preferably  of porous expanded  poly-
organic polymeric resins coated on glass fibres    tetrafluoroethylene. The
material of this sleeve per- which have been woven Into fabrics or are
formed   mits water, perspiration, or urine to evaporate from into unwoven
open fibrous mats. Such flexible coat-  the skin through the membrane by
moisture vapour ed glass fabrics are wrapped while warm about a
transmission so that the skin remains dry. Moisture body member to be
immobilized in much the same   25  vapour transmission of the membrane is
the oper- manner as plaster-containing cloth and allowed to  ative
mechanism here, not air permeability. Prefer- cool and harden after the
cast is formed. U.S.     ably the sleeve is formed from a composite mem-
Patent 3,882,857, describes a resin/glass fibre    brane which has a
continuous hydrophilic layer that composite method as do U.S. Patents
4,273,115      transmits water by  an  absorption-evaporation and
4,238,522.                                30  mechanism, the hydrophilic
layer being attached to While the conventional plaster-of-paris casting  a
microporous hydrophobic polymer layer which system and the glass fibre
casting system are in   permits no detectable passage of liquid water up to
widespread use, they have several disadvantages.   100 pounds per square
Inch (689.5kPa) pressure. Both types of cast are considered in the art to
be  Any known membrane having the requisite prop- non-breathable and both
must be kept dry Inside   35  erties may be used for this layer of the cast
al- the cast since they cannot breathe.                though the preferred
materials are the microporous Although the casts themselves are impervious
expanded polytetrafluoroethylene membranes de- to water and not affected by
immersion in water,   scribed in U.S. Patents 4,194,041 and 4,443,511. the
skin is wet under the cast. A lack of air to dry  Also utilisable are
microporous polypropylene films the skin could permit maceration of the
skin under  40  and polyurethane films and tightly woven fabrics of the
cast, thus opening it to attack by bacteria. An  polyolefin fibres or
polytetrafluoroethylene or other additional problem with many casts is that
odour   fluorinated polymer fibres. develops owing to retention of
perspiration and        Breathability is achieved by evaporation of wa-
body oils in the cast                              ter inside the inner
surface of the membrane, fol- In U.S. 3882857 the skin is dried by air
circula-  45  lowed by gaseous diffusion of water vapour through tion
through the cast.                             the membrane to the outside.
The present invention provides an immobilizing     This ensures that the
surface of the skin re- orthopaedic cast comprising: an inner, generally
mains dry, thus guarding against immersion skin tubular, protective sleeve
adjacent the skin, made  and skin irritation. Because of the intrinsic pore
of a composite membrane comprising a liquid-  so  size of the membrane (9
billion per square inch), water-impermeable water-vapour-permeable poly-.
the membrane also serves to deter bacterial devel- meric membrane layer
having a hydrophilic layer    opment, since it is a natural barrier to
bacteria attached thereto; a layer of resilient padding ex-  which cannot
pass through pores of such small tending around said sleeve; and an outer
immo-     size. Also, the membrane has no nutritive sub- bilizing layer
extending around said padding.  55  stance for bacteria to feed upon. Thus,
odour caus- An embodiment of the invention will now be      ed by rampant
bacterial growth on moist skin un- described by way of example only.
able to dry will not occur. Body secretions or The invention is illustrated
in the accompany-  wound drainage cannot seep into padding or ulti- 2  



3                EP 0 289 681 B1                  4 mately into the cast
itself. Therefore odour is great-  4. A cast according to any preceding
claim ly reduced.                                          wherein the
sleeve (2) has been formed from In placing the heat sealed sleeve 2 over
the      membrane sheet material by heat-sealing to- area to be immobilised
and overwrapped, the small    gether adjacent edges of the sheet. ends of
membrane sleeve 2 are left uncovered.   5 These may later be trimmed off
after the cast has  5. A cast according to any preceding claim been
completely formed and cured or may be           wherein said immobilizing
layer (1) comprises folded up over a first layer of the wetted
one or more layers of plaster splinting material. cloth/plaster-of-paris
web composite wrapping 1 which is now  wrapped around the padded,  10  6. A
cast according to any one of claims 1 to 4 membrane-covered area to be
immobilized and          wherein said Immobilizing layer (1) comprises
anchored or buried inside layers of the wrapping.    an organic polymeric
material containing a re- The cast is completed when an immobilizing thick-
inforcing material. ness of material has been added and it has har- dened
sufficiently. Any liquid water which might  15  7. A cast according to
claim 6, wherein the re- enter the plaster layer of the cast during wear
inforcing material comprises glass fibres or cannot of course penetrate the
protective mem-       organic polymeric fibres. brane sleeve 2 to harm the
wearer and will evap- orate through the padding or the outer surface of
Revendications the cast. Most plaster casts are also air permeable  20 as
well.                                          1. Moulage orthop~dlque
Immobilisant qui com- Alternatively to the water-wet cloth/plaster-of-
prend: un manchon protecteur interne sensi- paris immobilizing layer, an
organic polymer resin-  blement tubulaire (2) adjacent & la peau,
impregnated or coated glass fibre cloth, roving,     confectionn6 en une
membrane composite non-woven mesh, mat, or other glass or plastic  25
comprenant une couche de membrane poly- fibre material in appropriately
sized strips may be  mbre impermeable a leau liquide mals per- wound around
the padding layer 3 and the protec-     m6able a la vapeur d'eau pr6sentant
une cou- tive sleeve 2 to form an immobilizing orthopaedic    che
hydrophile flx6e sur elle ; une couche de cast. Many of these materials are
warmed to levels   molleton flexible (3) sattendant autour dudit above room
temperature but to heat levels well  30   manchon ; et une couche
Immobilisante exter- tolerable by the body, and while soft, are wound,
no (1) sr4tendant autour dudit molleton. formed or shaped Into a cast which
then hardens fairly rapidly to an immobilizing stiffness. These  2. Moulage
salon la revendication 1, dans lequel resin/glass fibre casts are usually
waterproof in    Ia couche de membrane impermeable & Ieau practice,
transmit little water vapour, and are not air  3S  liquide mals perm6able A
la vapeur d'eau est breathable.
une membrane polymere organique micropo- reuse. Claims 3  Moulage selon la
revendication 2, dans lequel 1. An immobilizing orthopaedic cast
comprising:  40  ladite membrane eat confectionnde en polyte- an inner,
generally tubular, protective sleeve   trafluordthylrne expans6. (2)
adjacent the skin, made of a composite membrane comprising a
liquid-water-imperme-   4. Moulage salon rune quelconque des revendi- able
water-vapour-permeable polymeric mem-       cations precedentes dans lequel
le manchon brane layer having a hydrophilic layer attached  45  (2) a Atd
form6 & partir d'une feuille de mem- thereto; a layer of resilient padding
(3) extend-  brane par thermoscellement de jonction des ing around said
sleeve; and an outer Immo-        bords adjacents de la feullle. bilizing
layer (1) extending around said pad- ding.
5  Moulage selon l'une quelconque des revendi- so      cations pr~cddentes,
dans lequel ladite couche 2. A cast according to claim 1 wherein the
liquid-   immobilisante (1) comprend une ou plusieurs water-impermeable
water-vapour-permeable       couche(s) de matdriau d' attelle en platre.
membrane layer is a microporous organic polymeric membrane.
6. Moulage salon rune quelconque des revendi- 55     cations I A 4 dans
loquel ladite couche immo- 3. A cast according to claim 2, wherein said
bilisante (1) comprend une matibre polymbre membrane  is  made  of expanded
poly-            organique contenant un materiau de renforce-
tetrafluoroethylene.                              ment. 



3    3                 EP 0 289 681 B1                   4 mately into the
cast itself. Therefore odour is great-  4. A cast according to any
preceding claim ly reduced.
wherein the sleeve (2) has been formed from In placing the heat sealed
sleeve 2 over the      membrane sheet material by heat-sealing to- area to
be immobilised and overwrapped, the small    gether adjacent edges of the
sheet ends of membrane sleeve 2 are left uncovered.   5 These may later be
trimmed off after the cast has  5. A cast according to any preceding claim
been completely formed and cured or may be           wherein said
immobilizing layer (1) comprises folded up over a first layer of the wetted
one or more layers of plaster splinting material. cloth/plaster-of-paris
web composite wrapping 1 which is now  wrapped  around the padded,  10  6.
A cast according to any one of claims 1 to 4 membrane-covered area to be
immobilized and          wherein said immobilizing layer (1) comprises
anchored or buried inside layers of the wrapping.    an organic polymeric
material containing a re- The cast is completed when an immobilizing thick-
inforcing material. ness of material has been added and it has har- dened
sufficiently. Any liquid water which might  15  7. A cast according to
claim 6, wherein the re- enter the plaster layer of the cast during wear
inforcing material comprises glass fibres or cannot of course penetrate the
protective mem-       organic polymeric fibres. brane sleeve 2 to harm the
wearer and will evap- orate through the padding or the outer surface of
RevendicatIons the cast. Most plaster casts are also air permeable  20 as
well.                                          1. Moulage orthop~dique
immobilisant qui com- Alternatively to the water-wet cloth/plaster-of-
prend: un manchon protecteur interne sensi- paris immobilizing layer, an
organic polymer resin-  blement tubulaire (2) adjacent A la peau,
impregnated or coated glass fibre cloth, roving,     oonfectionnr  en une
membrane composite non-woven mesh, mat, or other glass or plastic  25
comprenant une couche de membrane poly- fibre material in appropriately
sized strips may be  mbre Impermeable a i'eau liquide mais per- wound
around the padding layer 3 and the protec-     meable & la vapeur d'eau
prdsentant une cou- tive sleeve 2 to form an immobilizing orthopaedic
che hydrophile fix~e sur elle ; une couche de cast. Many of these materials
are warmed to levels   molleton flexible (3) s'tendant autour dudit above
room temperature but to heat levels well  30   manchon ; et une couche
Immobilisante exter- tolerable by the body, and while soft, are wound,
no (1) s'4tendant autour dudit molleton . formed or shaped into a cast
which then hardens fairly rapidly to an immobilizing stiffness. These  2.
Moulage salon la revendication 1, dans loquel resin/glass fibre casts are
usually waterproof in    la couche de membrane impermeable a ieau practice,
transmit little water vapour, and are not air  35  liquide mais permdable d
la vapeur d'eau est breathable.
une membrane polymere organique micropo- reuse. Claims 3. Moulage solon la
revendication 2. dans lequel 1. An immobilizing orthopaedic cast
comprising:  40  ladite membrane est confectionnee en polyte- an inner,
generally tubular, protective sleeve   trafluordthyiene expans6. (2)
adjacent the skin, made of a composite membrane comprising a
liquld-water-imperme-   4. Moulage solon iune quelconque des revendi- able
water-vapour-permeable polymeric mem-        cations prdc~dentes dans
lequel Is manchon brane layer having a hydrophilic layer attached   45  (2)
a 0t6 form6 a partir d'une feuille de mem- thereto; a layer of resilient
padding (3) extend-  brane par thermoscellement de jonction des ing around
said sleeve; and an outer immo-        bords adjacents de la feuille.
bilizing layer (1) extending around said pad- ding.
5. Moulage solon Iune quelconque des revendi- 50      cations prdcedentes,
dans lequel ladite couche 2. A cast according to claim 1 wherein the
liquid-   immobilisante (1) comprend une ou plusieurs water-impermeable
water-vapour-permeable    -  couche(s) de mat6riau d' attelle en plAtre.
membrane layer is a microporous organic polymeric membrane.
6. Moulage salon lune quelconque des revendi- 55      cations 1 a 4 dans
loquel ladite couche immo- 3. A cast according to claim 2, wherein said
bilisante (1) comprend une matiere polymbre 



membrane  is  made  of expanded  poly-            organique contenant un
materiau de renforce- tetrafluoroethylene.
ment. 3    5                 EP0289681B1.                       6 7.
Moulage selon la revendication 6, dans lequel le mat~riau de renforcement
comprend des fibres de verre ou des fibres polymeres organi- ques. 5
PatentansprUche 1. Unbeweglich-machender orthopddischer Ver- band,
umfassend: elne der Haut benachbarte innere, etwa rohrf6rmige
Schutzmanschette   10 (2), hergestellt aus elner zusammengesetzten Membran,
die eine fUr flUssigesY Wasser un- durchdringliche und far Wasserdampf
durch- lassige polymere Membranschicht aufweist, an der eine hydrophile
Schicht befestigt ist; elne   15 sich urn die Manschette herum erstreckende
Schicht aus elner elastschen FWllung (3); und elne auIere,
unbeweglich-machende Schicht (1), die sich um die FUllung herum erstreckt
20 2. Verband nach Anspruch 1, bei dem die far flUssiges Wasser undurch-
dringliche und fUr Wasserdampf durchlassige Membranschicht eine
mikroporose, organische polymere Membran ist.                      26 3.
Verband nach Anspruch 2, be! dem die Membran aus expandiertem Poly-
tetrafluorethylen besteht. 30 4. Verband nach elnem  vorhergehenden An-
spruch, bei dem die Manschette (2) dadurch aus ei- nem
Membran-Blattmaterlal gebildet ist, daI3 benachbarte Rander des Blatts
durch Hei~sle-  35 gemn verbunden sind. 5. Verband nach einern
vorhergehenden An- spruch, bei dem die unbeweglich-machende Schicht  40 (1)
eine odor mehrere Schichten aus Gipsver- bandmaterlal aufweist. 6. Verband
nach einem der Ansprache 1 bis 4, bel dem die unbeweglich-machende Schicht
45 (1) ein organisches polymeres Material auf- weist. welches eln
Verstarkungsmaterial ent- halt. 7. Verband nach Anspruch 6,
50 bel dem das Verstfrkungsmaterial Glasfasem oder organische Polymerfasem
aufwelst. 65 4    


