WD 2010/ 013020PCT/ GB2009/ 001903 1 SLEEVE FOR TRANSDERMAL PATCHES Thi s
invention relates to dermal patches, and particular to mechani snms and
5 devi ces Worz2iHglisizhg t hemin place on the human body. FU¢GBoek WSS
have many uses, including ongoing wound4treatment, drug delivery
systens, and damage protection. This invention has particul ar, but

not exclusive use in transdermal drug delivery systens. Devices for
use in such systens are disclosed in International Patent Application
No: PCT/ 0B2009/ 00132, 10|ncoroorated b reference Traditionally,
dermal pat ches have beenS ' ANSE ‘ WICHESH by a
tenporary adhesi ve bond. Such bonds can. be unconfortable for the
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al t er nat | vedarBagmiRiaection. nohniai inyertiaeh hagRarkculan byt 5ot ewusn/&y uge 48
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adhesive fails e nedi field elastic, sleeves have been

proposed f odisdlesed i iy wiermationali nPatentnAppheatione Net eBCTHFBR09/00132,
externgl co evices. US Patent No: 5,836, 904

di scl g?es aﬁgéﬁpteé}régﬁvg%é%né%and cover for a nedical support 25
devi ce conprising a sleeve body forned substantially of cotton and

el astoneric fibres. The,body h a . linin nd,a cover rtion.. The
i i g por 41 ol teRaC R ST eS eV Re hetd fh GBS PRARS byBlin Kt by
devi ce di spps@siporaey adhesive miong, 8ui¢h bbads edRbeponddmidriablenfonvtiap pedr,
around the lipb to cover the support device. |nternalional Patent

Speci fi cat i ¥ RRINFUpS brsg B8 pale D ke EENRNEYY HISYGNA!SP Rravrke
formgf an r‘élaaﬁérﬂscm%ﬂgitwé @km"‘”[?é?ﬁia'i‘ﬁaﬁ:h@é‘ Bfb Bropedy aRaitbnfaPreriil dae
wound site and secure padding thereover. Opposite sides of the panel
form a recllgsiasiab goaditener cregtade By effibexangpiehexeassie heabemejstiney and
appl i ed.

o esent | AT, (A Tho At ot Ao et puar REREIdHRel ol I paten

human | i mb dtgysainsplees Eordberprassiibed aetm:beTbeqtyedeml invedtion séeks to provide

el astoneric The NS _RLOVI resiliency .to I t

2ga net ¢ et ARt 1kl B6r o BocR psitRs b RAtS; iy e At e
tube apd oftod@epsrihtbrerdermii atched ingeacd &eerdivhem tHeoddhesivetfaigs.t ube
and the human |inb. The pressure can thus be predicted, and therefore
sel ected, by matching the sleeve to the wearer, to ensure sufficient
pressure is m fﬂeamearéat ﬂelb@éﬂst.@ stréweaq{avel t%@?]%robﬂsé& ﬁﬁ%obé'rlﬁd"ﬂround

circunmstances in which it is to function. At the ends of the tub
mar gi ns ar €of 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.



10 formed which prevent the tube fromrolling on itself. Such margins
can be created by sinple reinforcenent; by different structures
coupl ed t oVOrR8YUHBO body; or the adoption of a differerRCTKGB09Y/ P03
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asset for e . used, cl ose .to.the, h

mcerials M e EERS W TRk s e R o6 Spatorrar vafen:
are pol yurethane, rubber and silicone. These yarns, and partl cularly
such nonofi | arrent rns | st in carryin gui d, such
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under the Trade Mark and from | nvesta Corporation under the
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margins wt t1filFament el astone es "accordi
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el ast oneri A doubl e CAY. rnis e. in which twy,stra
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reseRt. | nIBIEHIPBR I OPRGY e RAIAAS 2dAdur IR T oPbRERCENa sOWTSER AR
or furling iRferlbpéd § ESYSRItERIIGCHSns. 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.



The contact elenents to be held against the human skin by a sl eeve
according to the invention as set out above, have a variety of uses.
One is a tVaREWEE20 and for such an application the s|REEVGEB206H01903
include at |east one 25 el astoneric yarf carrying a conductive
filament for conduction to such a transducer elenment. One or nore
yarns may also carry other materials useful in the protection or
treatnent of the skin to which the sleeve is applied. For exanple, a

yarn coul d carry an antimcrobial coil wound around it. Sleeves of
the i nventionTBBnYBESdaSeEndy hE ROAY ot thR &8 MIAY bBE aFUEIAIGRe P
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the overall circunference of the created sleeve can be adjusted to
suit a particular application. This enables the sane sleeve to be

used @8 15 phi sledlss atdoiding 3 it inveRtRit thel BREAOE Bé knlttedaviti double
adapted to be w apped around the human torso, it can be ada ted to

suit indi vicRygredoalastomesic yamsii A1dqubig cpvared Y isreis, idwaich ;5%{9 iStrapds
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course that the pressure they apply to hold a contact el enment 1n

pl ace agai relastomeriskyamn. sThe egre raay bearm\anefaamset oetravliffilaeent.n [double

particul ar %u?r? er ingnare cmﬁérﬁ}?pgéfu?ﬁfﬁ{régﬂ%feh dl%ﬂtlbﬁ%@&ﬁbbﬁiﬁr&ﬂ@e

be made in AL ST 2 e erent
Gener abl y, additianal r@iamemh totraliieg or helimgof hededvieenatgiey e
circunference at its mdpoint to the circunference of each margin is
in 25 the range 1.0 to 1.51 preferably 1.2 to 1.4. The ratio of the

overal | axi al Thé estadtesightents té hse MIalagamttheoﬁumanmmrtgi a slgeve
with the sleeve relaxed, in.the ran 6.5 The j

referred. axj al
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patch in place. Typl cal dinmensions drmz t he rel axed sl eeve,

30t hr 82 si Alastamerigsyary cafkReng 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 fo 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



WO 2010/ 013020PCT/ GB2009/ 001903 5 Tube Body M dpoi nt GCircunference
Mar gi nMar gi n TopBottom Length Overall Axial Length Length Margin 175
140 140 1490281001820 60 PCT/GB2009/061903

10

15

20

25

30

4

the tube for carrying the contact element. The contact element could be a
transdermal treatment patch, and provision can be made for enabling the
contact element or elements to be charged or recharged with a treatment
substance while it is in situ in the tube and against a skin surface. This would
be appropriate particularly in situations where the sleeve is being used in a
treatment in which a substance is or is to be progressively released from the

contact element(s) to the skin.

While the sleeve of the invention has been described above for holding a
contact element against the skin of a human limb, it can also be used in
association with other body parts if suitably adapted. Thus, the sleeve can be
made as a sheet or strip with attachable ends. The ends can be adapted to
overlap, than the overall circumference of the created sleeve can be adjusted to
suit a particular application. This enables the same sleeve to be used on
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

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
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
5.0t0 6.5 The preferred axial iength 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

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

according to the invention.

a broken perspective view of a sleeve

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 into the

margins 4 where the knitting style is adapted to rib tubular structure {o 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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t ube body; and kes DO63A, doubl e covered conposite yarn - RO HS
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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 fiat
bed knitting machine using ROICA HS 570dtex monofilament elastane fibre,
available from Asahi Kasei Fibers Corporation in Japan for the tube body; and
Wykes DO63A, double covered composite yarn — ROICA HS 570dtex core with



5 Knitting commenced at the el bow or bottom end of the sleeve
and finished at the shoulder or top end. A set-up is perfornmed using
needl es onwWbcpiv/mael e beds, in a fashion that wll al |rEweE®09/001903
creation of a tubular knitted sl eeve. Aznunmber of rows of 2x2 rib
construction are knitted in tubular fashion, 10 which prevents the
arnmband fromrolling back when worn. The main body rows are knitted
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wherein the elastoneric yarn’i s rubber yarn.

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.



15 5. A sleeve according to any of Clains 1 to 4 wherein the margins
conprise knitted nmultifilanment yarns. 6. A sleeve according to any
of Clains 1 to 4 wherein the margins @orrprise 20kni tted doubl e
covered yarns. 7. A sleeve according to any preceding C aimfor

hol di ng an el ectronic transducer elm and including at |east one
el astoneric yarn carrying a conduct | ament for connection to
said elenent. 25 8. A sleeve according to any preceding Claim
including at | east one elastoneric yarn carrying an anti-m crobi al
coil wound therearound. 9. A sleeve according to any preceding Caim
wherein t.he tmled@dtor ididhdla cSNEEE bleffent againk? thé' sy 8 RGHAK it
to any preceding Caimwherein the nmargins conprise rib structure

kni t tied earoprisingettube body kaitied. only fromia nrorsifiteenent adasiorderie yam (Gtaiean

10 wher etihB tﬁtt)]g eﬁﬁg, \ﬁﬁérgﬁﬁtt%eiulgé eh@é %rﬁ]dmmg}f#s gpe\'/%lnﬁng rolling of the tube on

itself and the tube body is the main body of the sleeve.

2. A sleeve according to Claim 1 wherein the elastomeric yarn is polyurethane
10  yam.

3. A sleeve according to Claim 1 wherein the elastomeric yarn is silicone yarn.

4, A sleeve according to Claim 1 wherein the elastomeric yarn is rubber yarn.
15

5. A sleeve according to any of Claims 1 to 4 wherein the margins comprise

knitted multifilament yarns.

6. A sleeve according to any of Claims 1 to 4 wherein the margins comprise
20  knitted double covered yarns.

7. 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 said element.

25
8. A sleeve according to any preceding Claim including at least one elastomeric

yarn carrying an anti-microbial coil wound therearound.

9. A sleeve according to any preceding Claim wherein the tube body is plain
30  knitted.



5 covered el astoneric yarns. 12. A sleeve according to Caim10 or
Claim1l including two courses of purl knitted structure between at

| east one margin and the tube body. 13. A sleeve according to any of
Clainms 1 to 9 wherein the margins conprise purl structure knitted
with elastoneric yarns. 14. A sleeve %ccording to O aim 13 wherein

the purl structure is knjtted with doubl e covered el astoneric yarns.
15. A sl Bbve A &l66VRIaT6CH0H %I A Resading (dais wharRin dieymargne kemprige rib

formed ignidigetiniteed ath g@gfb@é}@ﬁrﬁ,@i d contact elenment. 16. A sleeve
according to any precedi ng aimincluding a said contact el enent.

17. A sleeve according to Claim 16 wherein the contact elenent is

nccordi 't o erEees Fecgedie AT Thi LR T o simedly W ERN goupise
t r ansdergmierdd elaswwerdricpained.  19. A sl eeve according to any of C ains

16 to 18 wherein the contact elenent is chargeable or re-chargeable
with a treatnent substance. 30 20. A sleeve according to any preceding

G ai m wheg ei m isiedvesadcotdgdo Stialn® 1loher Claim 11 including two courses of purl
knitted structure between at least one margin and the tube body.

10 13. A sleeve according to any of Claims 1 to 9 wherein the margins comprise purl
structure knitted with elastomeric yarns.

14. A sleeve according to Claim 13 wherein the purl structure is knitted with
double covered elastomeric yarns.

15
15. A sleeve according to any preceding Claim wherein a pocket is formed in the
tube for carrying a said contact element.

16. A sleeve according to any preceding Claim including a said contact element.

20

17. A sleeve according to Claim 16 wherein the contact element is integrally

knitted into the tube structure.

18. A sleeve according to Claim 16 or Claim 17 wherein the contact element is a
25  transdermal treatment patch.

19. A sleeve according to any of Claims 16 to 18 wherein the contact element is
chargeable or re-chargeable with a treatment substance.

30 20. A sleeve according to any preceding Claim wherein in its relaxed state the
ratio of the sleeve circumference at its midpoint to the circumference of each margin
is in the range 1.0 to 1.5.



ratio of the sleeve circunference at its mdpoint to the
circunference of each marginis in the range 1.0 to 1.5. 10 21. A
sl eeve according to Caim?20 wherein said range is 1.2 to 1.4. 22.
A sl eeve according to any preceding Claimwherein in its rel axed
state the ratio of the overall axial dPeeve length to the axial

l ength of each margin is in the Srange 5.0 to 6.5. 23. A sleeve
accor di ngl-t o faplpepe asediring teiG@aim %ég@fﬁﬁn £aid rargals 1.8igt - of each
margin is 25 nm 10 24. A sl eeve according to any preceding C aimfor
use in transdermal therapy. 25.A nethod of manufacturing a sl eeve
accor di ngR.t o Ausleepe exediaing @ aingn praceding iitidiar wherdin iimdispetaxedsstate the

i f. | . .15 26. A d di )
& o m 28Rl dFR QB Bl HEeTs BTG i Zof B oM B SRR PSR (L e
and tshe ranpe shoys.bs in plain jersey knit. 27. A nmethod according

to daim25 or Cdaim?26 wherein the elastoneric yarn is extended in
the knitting process, the nethod including the step of relieving the

20 genergzd ed SLIRGE abbbiirdy & sﬁﬁ?@é_%ﬁq Chfn vihdreinhpd é}&aﬁéﬁétﬁ%ftéach

Claim 27 wherein a plastics forner is placed inside the sleeve prior

to the sNaw BRPMItess. 25 29. A method of hol ding an el ectronic
transducer el enent against the skin of a human |inb, conprising
fitting the linmb with a sleeve according to daim7 with an
el ector ol t rAasisdve accativgeo tny psecddirepClaird éor ddean dtamesiernsai thexgpy.nst
t he skin.

25. A method of manufacturing a sleeve according to any preceding Claim in a

tubular knitting process commencing at one end of the sleeve.

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

27. A method according to Claim 25 or Claim 26 wherein the elastomeric yarn is
extended in the knitting process, the method including the step of relieving the
20 generated stress with a steam table.

28. A method according to Claim 27 wherein a plastics former is placed inside the
sleeve prior to the steaming process.

25 29. A method of holding an electronic transducer element against the skin of a

human limb, comprising fitting the limb with a sleeve according to Claim 7 with an

electronic transducer element installed under the sleeve and against the skin.

30



