SLEEVE FOR TRANSDERMAL PATCHES This invention relates to dernmal patches,
and particular to nechani sns and devices for holding themin place on the
human bodwo 28wahi3q@at ches have many uses, i ncl udi ng ongoiPog/aBoevdoteeat nent ,
drug delivery systens, and damage protection. This invention has
particul ar, but not exclusive use in transdernmal drug delivery systens.
Devices for use in such systens are disclosed in International Patent
Application No: PCT/@GB2009/ 00132, incorporated by reference. Traditionally,
dermal patches have been held in place on the human skin by a tenporary
adhesi ve bond. Such bon¢i EEVE FORTRANSDERMALI RATCHESIser, and painful to
break when the patch has to be renoved. They can al so provoke reactions in
senzitive skin. Dernmal patches are prone to accidental renoval due to |ocal
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coveRropor tinedrpofated Byieferepeet i on i s wrapped around the wearer's linb, the
support devi ce di sposed over the lining, and the cover portion then w apped

around the linb to cover the support device. International Patent

Speci fi cati of Nagi o AW APFafifias Have! EFsh@d R 'piske on the human skin by

a temporary adhesive bond. Such bonds can be uncomfortable for the user,

and painful to break when the patch has to be removed. They can also provoke
15 reactions in sensitive skin. Dermal patches aré prone to accidental removal due
to local conditions created by for example excessive heat, moisture and
abrasion. In the case of drug delivery in particular, it is essential that the patch
stays in place for the prescribed period. The present invention seeks to provide
an alternative technique for holding such patches in place. It may also be used

20 to keep adhesive dermal patches in place even when the adhesive fails.

In the medical field elastic, sleeves have been proposed for covering wound

or intravenal needle sites, or as external covers for support devices. US Patent

No: 5,836,904 discloses an integral sleeve and cover for a medical support

25 device comprising a sleeve body formed substantially of cotton and elastomeric
fibres. The body has a lining and a cover portion. The lining portion is wrapped
around the wearer's limb, the support device disposed over the lining, and the

cover portion then wrapped around the limb to cover the support device.
International Patent Specification No: WO 2007/064,885 discloses a wound

30 cover in the form of an elastic panel for wrapping around a body part to cover a
wound site and secure padding thereover. Opposite sides of the panel form a

reclosable fastener system enabling the cover to be easily applied.



cover in the formof an elastic panel for wapping around a body part to
cover a wound site and secure paddi ng thereover. Qpposite sides of the
panel forwoaorcgab@sabl e fastener system enabling the coper/GBrodoensi |y
appl i ed. According to the present inventpon, a contact elenent is held

agai nst the skin of a human linb by a sleeve conprising a tube body knitted
with elastoneric yarn. The yarns provide resiliency to hold the tube

agai nst the skin with pressure determ ned by the structure of the tube and
of course the relation between the di nensions of the tube and the hunan
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15 be the same elastomeric yarn that forms the tube itself. It is preferred that the

body of the tube between the margins is knitted only from elastomeric yarns.

As noted above, tubular plain jersey knitting is normally used for the tube

body. Knitted margins can be rib or purl structure, with 1x1 or 2x2 rib being

20 preferred. Rib and purl structures are considered as balanced and are not"
inclined to edge curl. Plain knitting is produced by the knitting needles moving

in a single plane; thus all the knitted loops are interloped in the same direction.

Rib knitting requires two sets of needles operating in between each other in two
different needle planes so that the knitted loops in neighbouring wales are

25 interloped in opposite directions. In purl knitting the neighbouring courses are
interloped in opposite directions. When a rib structure is used in the margins of

a sleeve according to the invention, one or more, preferably two courses of purl
knitting may be included between at least one margin and the tube body. When

the sleeve is used on a wearer's upper arm, around the biceps, such an

30 insertion adjacent the top or upper margin assists in preventing downward

slippage, while also explaining the orientation in which the sleeve is to be worn.



interloped in opposite directions. Wien a rib structure is used in the
mar gins of a sl eeve according to the invention, one or nore, preferably two
cour ses ovopardoiBezotti ng nay be included between at | ea®CT@EB200m00gI08 and
t he tube body. Wen the sleeve is used gn a wearer's upper arm around the
bi ceps, such an insertion adjacent the top or upper margin assists in
preventi ng downward slippage, while al so explaining the orientation in
which the sleeve is to be worn. The yarns used in the body of the tube may
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15 In sleeves according to the invention the margins can be knitted with double
covered elastomeric yarns. A double covered yarn is one in which two strands
of a non-elastic covering yarn are wound in opposite directions around a core
elastomeric yarn. The core may be monofilament or multiflament. Double
covered yarns are particularly useful in the present invention as they provide

20 additional resistance to rolling or furling of the sleeve margins.

The contact elements to be held against the human skin by a sleeve
according to the invention as set out above, have a variety of uses. One is a
transducer, and for such an application the sleeve can include at least one

25 elastomeric yarn carrying a conductive filament for conduction to such a
transducer element. One or more yarns may also carry other materials useful in
the protection or treatment of the skin to which the sleeve is applied. For
example, a yarn could carry an antimicrobial coil wound around it. Sleeves of
the invention can be designed to achieve an optimum balance between grip,

30 element retention and comfort in particular circumstances.

The contact element to be held against the skin according to the invention
can be included in the sleeve, and in some embodiments integrally knitted into

the tube structure. Alternatively, the sleeve could be formed with a pocket in



transducer, and for such an application the sleeve can include at |east one
el astoneric yarn carrying a conductive filanment for conduction to such a
transducewoebevasi20 One or nore yarns may al so carry ot rer/grzb@vioados usef u
in the protection or treatment of the skin to which the sleeve is applied.
For exanple, a yarn could carry an antimcrobial coil wound around it.
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patients, or different parts of individual patients. The inportant feature
of the sl eswerkapativar thiengvarall circumference of the created sleeve can be adjusted to
suit a particular application. This enables the same sleeve to be used on
15 patients’ limbs of different dimensions or where it is adapted to be wrapped
around the human torso, it can be adapted to suit individual patients, or different
parts of individual patients. The important feature of the sleeves according to
the invention is of course that the pressure they apply to hold a contact element
in place against the skin is predictable and can be determined in a particular

20 situation.

Sleeves according to the invention can be made in different sizes to suit
the limbs of different wearers. Generally, in its relaxed state, the ratio of the
sleeve circumference at its midpoint to the circumference of each margin is in

25 the range 1.0 to 1.5, preferably 1.2 to 1.4. The ratio of the overall axial sleeve
length to the axial length of each margin is, with the sleeve relaxed, in the range
5.0 to 6.5 The preferred axial length of each margin is 25 mm. The sleeves are
normally designed for use on a wearer's upper arm around the biceps to hold a
transdermal patch in place. Typical dimensions (mm) of the relaxed sleeve, for

30 three sizes are as follows.
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The invention will now be described by way of example and with reference
to the accompanying drawing which is a broken perspective view of a sleeve

according to the invention.

As shown in the drawing, the sleeve comprises a tube section 2 with a
marginal portion 4 at either end. The tube portion 2 is knitted in a tubular plain
knitting process on a flat-bed knitting machine which creates a seamless tube.
In the embodiment shown the elastomeric yarns of the tube extend intb the
margins 4 where the knitting style is adapted to rib tubular'structure to create
the margins in a form which is curl-resistant, and prevent the tube from rolling
up on itself from either end during its use.- On a modern computerised flat-bed

knitting machine the structure can be knitted either in half-gauge or full-gauge.

The sleeve is knitted on a computerised flat-bed knitting machine. The main
body of the sleeve is knitted with an elastomeric monofilament yarn; two
courses are knitted only on the front needle bed, and then the next two courses

are knitted on the back needle bed. In order to create a tubular knitted fabric

the selvedge wales of the two courses which were knitted on the two needle |

beds are connected with tuck loops. The above technique provides a balanced

structure free from self twisting after knitting.

The top and bottom margins are produced with the rib knitted structure. Two

sets of needles that are moving in two different needle planes are required to
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the margins in a formwhich is curl-resistant, and prevent the tube from
rolling up on itself fromeither end during its use. On a nodern
conput er iweaofoaso2bed knitti ng machi ne the structure camChaHenIYWeW3ei t her
in hal f-gauge or full-gauge. The sleevegis knitted on a conputerised
flat-bed knitting machine. The main body of the sleeve is knitted with an
el astoneric nonofilanent yarn; two courses are knitted only on the front

needl e bed,,: i ur ' dl e
bed. 1 n orguraity’ 3°8 APLRREY e e A SR B Kot e R e R8T The
two cour samangins arevinitekinon hall gaugehehitertheneaith bobly dectior isc bmitted tasdfulli t h
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the rib knidddies HebUs BaEh nEuRISES fotftrdlRPéthing Kriktdd figpsnBativeeni the ttwo
different needle planes are required toknit arib or a purl knitted

st ruchur e.naadlebeads in orderdo kniiastubglaiiribeansior tublitartpus! kritted suetuee.kni t t ed
on .half gauge while the main body section is knitted on full gauge; i.e.,
every second needle is used for knitting. This | eaves a set of needles free

on each needitpehnenbfianmigntefdstsrheng yhr iststebttinsto Aeenehightdegreapofitbed! e
beds in order to knit a tubular rib and/or tubular purl knitted structure.
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nmonof i | ament” yarn has To be relieved of’ the stress energy I ntroduced during
the s0it ctprboesst This ¢arobe aehicledsvittaa stearathblevasdisvearimangiraatice mbthe as i s
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stability Q&a&]@ g}d%%‘és LAt RRTEnIRR) sibily shiiensibavd Ban Beadnidvdds a

pocket 6 housi contact elenent 8 which mght be a transdermal patch
provi ding controlled rel ease of a drug or other substance onto the skin.

The pocket | %Isnoogrrmrg\}vlan ftr?é r&?éjwi%a ig r%\epci)cg(seit %ehgblsriﬂa%ecocﬁtact element 8 which
15 might be a transdermal patch providing controlled release of a drug or other
substance onto the skin. The pocket is normally formed on the inside surface of

the tube as shown, but can be on the external surface. Whichever style is

adopted, there is layer of a tube fabric between the contact element and the

skin. However, in some applications it is sufficient merely to locate the contact

20 element on the skin, and apply the sleeve thereover. The resilience of the
sleeve will hold the contact element in place, without a specific location of the

contact element relevant to the tube being defined.

With the contact element in the pocket, it can be readily replaced.

25 Alternatively, provision can be made for recharging it with treatment substance
in situ. In such an application a contact element could be adapted to receive a
treatment substance either through an appropriate union formed thereon or by

injection from outside.

30 Example
A sleeve of the kind illustrated, but without the pocket was knitted on a flat
bed knitting machine using ROICA HS 570dtex monofilament elastane fibre,
available from Asahi Kasei Fibers Corporation in Japan for the tube body; and
Wykes D963A, double covered composite yarn — ROICA HS 570dtex core with



t he tube as shown, but can be on the external surface. \Wichever style is
adopted, there is layer of a tube fabric between the contact el enent and

t he ski n.wblawevasg20i n some applications it is sufficientcrEBby/ mmoBocat e
the contact elenent on the skin, and apply the sleeve thereover. The
resilience of the sleeve will hold the contact elenent in place, without a
specific location of the contact elenent relevant to the tube being
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machi ne usi ng CA HS 570dtex ‘nonofil anent el astane fibre, available from
Asahi 5Kasei Fibers Corporation in Japan for the tube body; and Wkes D963A,
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being knitted are transferred back to the 2x2 rib set out and the top ribbed
(shoulder end) section is knitted. When the required number of courses has
15 been knitted, a binding off (casting-off) process is performed by the knitting
machine to securely lock the last row of knitted stitches and allow removal of

the piece from the knitting machine.

Sleeves according to the above example have been found to be effective in

20 holding self-adhesive (polyacrylate) patches on arms over an extended period
relative to retention of the patches without the sleeve. Sleeves were used by
volunteers over a period of three days, and the securement of each patch was
checked daily before and after three hours of hard exercise in protective
clothing at temperatures of around 38°C. All the patches held in place by

25 sleeves remained in place throughout, while the securement of all the patches
without the sleeve had deteriorated significantly.  Furthermore, the sleeves
remained in place, without retaining moisture, and without the margins furling.

The sleeves remained comfortable throughout.



needl e beds as described earlier. On conpletion of this section, all

needl es being knitted are transferred back to the 2x2 rib set out and the
top ri bbewo@stoauBaer end) section is knitted. Wen the PegiB2ed/cwuber of
courses has been knitted, a binding offg(casting-off) process is perforned
by the knitting machine to securely Iocﬁ the last row of knitted stitches
and all ow renoval of the piece fromthe knitting machi ne. Sl eeves according
to the above exanple have been found tq Rpseffective in holding

sel f - adhesi ve (pol yacryl ate) patches omarms over an extended period
relative to retention of the patches w thout the sleeve. Sleeves were used
by volunteers over a period of three days, and the securenent of each patch
was checked daily before and after three hours of hard exercise in
protective chothi Ws@bvéquﬁbﬁﬂﬁ’d %Scéﬁtaé‘tr Qféﬂﬁbrﬁ%lnﬁ'thetém RAtChemanel d in
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sl eeve for hol di nguise eafiteaft el enent agai nst the skin of a human |inb,

conprising a tube body knitted with el astoneric yarns between the tube
ends, which tube ends formmargins preventing rolling of the tube on

itself. 2. slev (o] - 1.0 Claki W'n I-he VALNS are
pol yur et hane yar ng\ E\lgé e ég‘%({e}g'\p g)ccc'g?@? :119 0 r%naltﬁn{' %lzﬁg@%ﬁﬁ%@s ate
el astoneri c yar ns patyarsthnegaeng/iarns. 4. A sl eeve according to Caiml

wherein the el astoneric yarns are

3. A sleeve according to Claim 1 wherein the elastomeric yarns are

silicone yarns.

15 4. A sleeve according to Claim 1 wherein the elastomeric yarns are

rubber yarns.

5. A sleeve according to any preceding Claim wherein the elastomeric

yarns comprise monofilament yarns.

20
6. A sleeve according to any of Claims 1 to 4 wherein the elastomeric
yarns comprise multifilament yarns.
7. A sleeve according to any of Claims 1 to 4 wherein the tube body is
25 knitted with monofilament yarns and the margins comprise knitted
multifilament yarns.
8. A sleeve according to any of Claims 1 to 4 wherein the tube body is
knitted with monofilament yarns and the margins comprise knitted
30 double covered yarns.

9. A sleeve according to any preceding Claim for holding an electronic
transducer element, and including at least one elastomeric yarn

carrying a conductive filament for connection to a said element.



rubber yarns. 5. A sleeve according to any preceding C aimwherein the

el astoneric yarns conprise nonofilanent yarns. 6 . A sleeve according to
any of Clhwpres10l018@204 wherein the el astoneri c yarns conpPCI&EBIOOKG01%0Banent
yarns. 7 . A sleeve according to any ofgClains 1 to 4 wherein the tube body
is knitted with nonofilament yarns and the margi ns conprise knitted
multifilanment yarns. 8. A sleeve according to any of Clains 1 to 4 wherein
the tube body is knitted with nonofilament yarns and the margi ns conprise
knitted double covered yarns. 9. A sleeve according to any preceding Caim
for hol di ng 40. el écsleenecaccadingutoe ang| presedingatthimniriolutliing att leeeboneone

el astoneric yarn c%r%/{%na a conductive filanmen .for.lconmé(;(hi on to & said

el ement. 10. A sl eEASIUPEHE ¥AMLCROYIRY ANAUERIGTRBIALERT WOURE I TIRTSRCWRY | east
one el astoneric yarn carrying an anti-mcrobial coil wound therearound. 11.
A sl eeve according to any preceding C aimwherein the tube body is plain
kni tt2d. 12. 1A s| deslecue @ocaiding to aawpreeediegiGlgintmdieieinhibedubetbadynigr gi ns
conprise rib stru&}}#éﬁ\?ﬁ%i tted with elastoneric yarns. 13. A sl eeve
according to d ai F'ein the rib structure is knitted with double
covered elastonmeric yarns. 14. A sleeve according to Claim112 or Caim13

i ncluding two_courses of purl knitted structureﬁetwee at, I%ast one margin
and the tubelBodyA Sleeva Aredingdade AW REEIRSINGCIBiM AVALHRIN 1tEoMBIINRer ei n

the margins conpr g8 oME!ibSdthitEh Ihittéd Wit G1ddtbmeficafdhREEr | ¢ yarns.

10
13. A sleeve according to Claim 12 wherein the rib structure is knitted
with double covered elastomeric yarns.
14. A sleeve according to Claim 12 or Claim 13 including two courses of
15 purl knitted structure between at least one margin and the tube body.
15. A sleeve according to any of Claims 1 to 11 wherein the margins
comprise purl structure knitted with elastomeric yarns.
20 16. A sleeve according to Claim 15 wherein the purl structure is knitted
with double covered elastomeric yarns.
17. A sleeve according to any preceding Claim wherein a pocket is
formed in the tube for carrying a said contact element.
25
18. A sleeve according to any preceding Claim including a said contact
element.
19. A sleeve according to Claim 18 wherein the contact element is
30 integrally knitted into the tube structure.

20. A sleeve according to Claim 18 or Claim 19 wherein the contact

element is a transdermal treatment patch.



16. A sleeve according to Claim15 wherein the purl structure is knitted

wi th doubl e covered el astoneric yarns. 17. A sleeve according to any

pr ecedi ngvQl2aiomisdzer ei n a pocket is formed in the tube fPor/GERpeMiON3a said
contact elenent. 18. A sleeve accordinggto any preceding Caimincluding a
said contact element. 19. A sleeve according to Caim18 wherein the
contact elenent is integrally knitted into the tube structure. 20. A sleeve

accor ding to il ai i él%e% BT o ViR of Tibles a9 Fhefdiitn Tdhtact

transdermal {reat nent sleeve according to any of Clains 18 to
20 wherein the coetementesehargeabﬁe chea-glearigeabler witle adreatoenb sebstanbe a

treat nent substance. 22. A sleeve according to any preceding C aimwherein
inits relaxed state the ratio of the sleeve circunference at its m dpoint

to the ci rcugﬁereﬂcgle%(/e%rgﬁggfo“ah§ ér@céﬂlﬁgr BRIM th@rélﬁ |ih fos réRxed

sl eeve according to Claim?2 rein Said range is 1. 4. 24. A sleeve
accordling to any ptatedbentptiol af therseeya dlr@umfgrerr@eaabdsStmdmomhéorthe| o of

the overall axial sleeve length to the. axi h marginis in
the range 5.0 to 8|_r%1_1m§a§<_engb\e gf EAJLMAGE i "ﬂb"? %ﬂ&ﬁm gt%cgfgh ng C ai m wherein
the axial length of each margin is 25mm 26. A sleeve according to any
preceding Claimfor use in transdermal therapy. 27. A nethaod of

nmanuf act uri ng3a sPe%!Q@VQaééQﬁfdlﬂﬁldot@aHﬁﬁer@%r@m 83IdcARIENS h-Zator Lbul ar
knitting process conmencing at one end of the sleeve.

10 24. A sleeve according to any preceding Claim wherein in its relaxed
state the ratio of the overall axial sleeve length to the axial length of

each margin is in the range 5.0 to 6.5.

25. A sleeve according to any preceding Claim wherein the axial length of

15 each margin is 25mm.

26. A sleeve according to any preceding Claim for use in transdermal

therapy.

20 27. A method of manufacturing a sleeve according to any preceding
Claim in a tubular knitting process commencing at one end of the

sleeve.

28. A method according to Claim 27 wherein the margins are knitted with
25 a rib or purl structure and the tube body is in plain jersey knit.

29. A method according to Claim 27 or Claim 28 wherein the elastomeric
yarn is extended in the knitting process, the method including the step
of relieving the generated stress with a steam table.

30
30. A method according to Claim 29 wherein a plastics former is placed

inside the sleeve prior to the steaming process.



28. A nethod according to Caim27 wherein the margins are knitted with a
rib or purl structure and the tube body is in plain jersey knit. 29. A

nmet hod acworadiong3d2o Cl aim 27 or C aim 28 wherein the el RET@GR2DIDOYRBN | S
extended in the knitting process, the mgthod including the step of
relieving the generated stress with a steamtable. 30. A nethod according
to Caim?29 wherein a plastics fornmer is placed inside the sleeve prior to

Lhe St earm ng.pr oCaSicihdy oPrERIAPS Alnihel Sbird ERNACHeUGTENY AGRAAS! e

skin of a human |1 nb, risin ve accor di ng
to any of dainms Imbo cbﬁn;msmg eﬁttmgﬂthaa:ﬂinﬁj aevitma slaeVaIacmd)rdlnngo ahe of|l eeve

and agai nst the skin. hod of o d| n ct eI t against the
skin of a hunan Iérlﬂi lz)ﬁ‘b?iss‘f"%af?qut It"hsg anngler &e %e‘éeg@aadi ng
to any of Cains éﬁah@t%elsklﬁ.?’ The use of a sl eeve according to Caim 26

in a nethod of transdermal treatnent in which the contact elenent is
instabl ed under the sl eeve and agai nst the skin, and a treatnent substance

' | d f
2 [l a0 MiheE Bt ol et Qe hanl PR B BBl e
contact el enment Wi, &oh@pribing Fitinte e Sinftsivtca weele ddvordihgetoeany dfitted

on asaidlinb with the contact el'ement thereunder.
Claims 18 to 21.

10 33. The use of a sleeve according to Claim 26 in a method of transdermal
treatment in which the contact element is installed under the sleeve
and against the skin, and a treatment substance is released from the

contact element to the skin.

15 34. The use of a sleeve as set out in Claim 33, including the step of
charging or re-charging the contact element with a said treatment
substance while the sleeve is fitted on a said limb with the contact

element thereunder.



