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;e3eld}.Jz**+,L,ZR 6. T. P\OWD 02/ 43614 MEDI CAL DEVI CE PCT/ GB01/ 05252 The .~

present invention concerns a device and its use in the prevention of s
recurrentwearumose veins. The occurrence of primary vari COsE/GENLIDS252S ET
extremely preval ent, for exanple fromnational surveys in both Europe and
North Anerica, the condition affects approximtely 2% of the total
popul ati on, but incidence increases with age, such that perhaps 30% or nore
of the over 60's have sone degree of varicosity. Consequently surgery for
primary varicose veins is one of the nbst conmon surgical procedures
undertaken. For exanple, in the United Kingdom in excess of 100,000 15
operations are perforned each year. Primary varicose vein surgery typically
has a successful outcome with, rMERICAEDEECEati ent's synptons (especially
pain, or aching, often felt follow ng prol onged standing), an acceptable
cosnetic result, and a |ow conplication rate (for exanple 20 wound
infection Ol“hé"ﬁ%é?& RRRnAQ EBCERTh detiR¥BRNElts udchB RSl diftida o f r@lufreff varicose
veins is in the region of 10% and recurrence rates higher than 20% have
been repor tedicohennes ore, in the United Kingdom the nunber of persons
requiring nore conplex, higher risk, repeat surgery can be in excess of

10, 000 per year. Surgery for recurrent varicose veins places a far greater
burden on el ¢RlirrbREpERRry Raicddeesing & dxfreiefyQirewilémBioY eXAfplE oy Vei NS
because pre-operative duplex ultrasound inmagi ng becones necessary,

operati ng thatesalgueveysimbatly Eyrenstand Nogth Amapes theremditigaafieespi tal stay is

often required. .Liti i from"failed), prinary.varicose.vein surgery is
o) s Tact BProxpal R b T pob@atsih RuP bRl HERAEF ST TRl R

been invesw) Hdg)@@OW&lﬁ@xfeicﬁ‘&l@éJ&\i&%OQ'Ha%’E@hé aepred of veidbsigNCce has been
f ound. 02/.1361-1 PCT/ GB0110s2S2 It is an object of the present

invention to alleviate, at |least partially, the above probl ens.

Accor di ngl y; j i i kgal j .1.§1 ng
firet and eobshRis ity BYRRHSRE LB R 8 HESH AT RKERGIIRILALTY, |
sai d devi ceproseduedsaindertiled. Forbxdnhsié, in thedUhitedingden sinamoekspd1 00,006 ar e
capabl e of being positiopned on opposite sides of the cribriformfascia,

wi th sal’d cQR‘FF?é’@PFﬁ’@?R?Fft%HB%d B89y t her et hrough, and wherein said first
and second portions are barriers to neovascul ari sati on.

Primary varicose vein surgery typically has a successful outcome with relief of the
patient’s symptoms (especially pain, or aching, often felt following prolonged
standing), an acceptable cosmetic result, and a low complication rate (for example

20  wound infection or haematoma formation). However, the recurrence rate of varicose
veins is in the region of 10%, and recurrence rates higher than 20% have been
reported. Therefore, in the United Kingdom, the number of persons requiring more
complex, higher risk, repeat surgery can be in excess of 10,000 per year. Surgery for
recurrent varicose veins places a far greater burden on medical resources than does

25  that for primary varicose veins because pre-operative duplex ultrasound imaging
becomes neceésaxy, operating times are usually greater and a more prolonged
hospital stay is often required. Litigation from “failed” primary varicose vein

surgery is also a factor.

30  Although the causes and prevention of recurrence have been investigated, no

satisfactory alleviation of recurrence has been found.
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10 The present invention also provides a nethod of treatnent conprising

i npl anting the device according to the invention in a patient. Preferably

t he devi 80 pB436ipl anted to substantially avoid recurrent VPETIGEIO5252I ns. 15
Preferably the first lanellar portion is positioned to cover potenti al
entry sites of tributaries to the deep fenoral vein, sited deep to the
cribriformfascia and in particular, th2 deep pudendal vein. Preferably the
second |anellar portion is positioned to prevent substantially

neo- vascul df issaetaert of epsesser invention tp eleyisiaph dsrstparialyn theaboue ari es, sited
superfici al r&gleme cribriformfascia. 20 Preferably the nmethod of the

i nvention c,porrprl Ses inplanting the device at the tine of primary varicose
vein surgery. This reduces the nunber of surgical procedures and avoids the
nmore conpl ex, high risk and nore resource-consuning surgery for recurrent
vari cose veherordinglyptheessan ipvemion peeyides 4 mediealdexice compsisipg rst@ndi ni mi se
or elimgnat . Vel r el | VE . sion, and to
i m o8 or e e Rl iRII0iEELY aRbaiekl bRUe BRI GaE AEREERE, D

Fur t her nor esonbtrucdtbsilct tiasaib dirftaint sédoad potticns atei@ipyble OPbéiag abdivotidde devi ce
can be sutured into place and optiagnally_ the 30 device nmay be coated with
one or nor OTeRR9EKE sifleferfdhs Gabrifpan faseia. With saideanugoting hridedhpassiagr adabl e
matri x suc j - ' i on, such as
i bi ¢ QP EAE SR R i ph e borl Gl BB G3P 511

PCT/ GB01/ Csasaunlaridatibndi nents of the invention will now be described, by way
of exanple only, with reference to the acconpanying drawi ngs, in which: 5
Fi g. | A%hows one exanpl e of the venous anatony in the region of the
sapheno-fe } i r } ;@ d 1 ion);
Fro 18 i D geil i ANV s Rl TR iR LoRR Sy T Bt £ O
2A i s a perdepectacomdingawtlef invertioniin e petibddyi ng t he present invention; and
10 Fig. 2B is a transverse cross-section of the device of Fig. 2A after

i npl antation. Referring to Figures 1 A and 1 B, the human anatony prior to
varicose VeiBresablgaeldeMck lis REpIARSETd RBStakPaIBSVoRE re\RFARE FA30EL D&inef t he
present invention, although again, it 15 is”(known and) enphasi sed that
venous @natRyeferably theifirstlemiedar poatiorbis pesitignadaipicabérepotentiel etdrysiteenbral vein 2

i b h.a d ' =N i St h fe fi.D [ :
Fio. 1 A a BaRern et ore o B PG R he AR e Byl on of the

groin, the daefichl&amleciess sudeddsl wid. dPreferdblp tideefordddamelddr pogtich i@ at t he
sapheno-fenoral 20 junction 8, and in the region of this junction 8, the
fascia is fhositipgedtq prgeent swestandially neo-vascularisation from superficial long

saphenous vein tributaries, sited superficial to the cribriform fascia.

20
Preferably the method of the invention comprises implanting the device at the time of
primary varicose vein surgery. This reduces the number of surgical procedures and
avoids the more complex, high risk and more resource-consuming surgery for
recurrent varicose veins.

25

Preferably the device is soft and flexible to minimise or eliminate any deep femoral
vein or arterial or nerve compression, and to minimise or eliminate any risk of
erosion into surrounding structures. Furthermbre, it should not be felt
transcutaneously. Optionally the device can be sutured into place and optionally the
30  device may be coated with one or more agents, themselves perhaps embedded within
a biodegradable matrix such as collagen or gelatin, to deter neo-vascularisation, such

. as an inhibitor of vascular endothelial growth factor.



known as the cribriformfascia 10. Above the cribriformfascia 10 a
plurality of |ong saphenous vein tributaries 12 join the | ong saphenous
vein 6. Bebowsiche cribriformfascia 10, one (or nore) deepdeeiandz:)
tributary(ies) 14 commonly join the deep fenoral vein 2. 25 A device
enbodying the invention is shown in Figure 2A. It consists of a |ower part
20 conmprising a first lanellar portion gnd an upper part 22 conprising a
second " lanellar portion. The | ower and upper parts 20, 22 are joined by a
connecting bridge 24. The | ower and upper parts 20, 22 are approxi mately
rectangul ar_in shap eogvmth 30 rounded corners), although other shapes, for
exanpl e ovdingbodimentsiof sheviavention wilimew brdascribad; by svay of esemple onby, mith sheet

“whi ch bendsre%e@%%gg@th%pa%géP%%ﬁ%a bnr%%elﬁt"ag&?rm to the edge of the deep

fermoral vein Such t hat WO U2/ ~3Gl~ PCT/ GBO
1 /05252 its |long S|des I|e approximately parallel to the axis of curvature

of the | ower part, 22 and also parallel to the short sides of the |ower part
20. The Sconnect i 11§ b shes pre aapplseiine senpus gnatpanyiia the regiogpiphe and i s

formed by S C tlonal to, the
| over part SHHRSRRRRE (HALH IARES BEhEl bR A8 R

manuf act ur ed fr offigt 1B iy a fdngiudihe ckbissEectionldfchojuhbliornsf Eigumsi;t ype pr oduct
such as pol ypropyl ene or Marl exTM The mesh-type naterial nay be akin to
that used for h 151%AaSe%ai:rﬁpecw%wawf@ed%ce.eﬁﬁOémnth%p@mtsnvgmlwaar
produced stggile or 10 is sterilisable. The device is produced in a range
of sizes to suit inplantation in patients of different physical size. For
exanpl el0 a rangeFigf 2B iy @ramveme crossvaedtion v tieutevanof Feg. @&, aftirght typical |y
be produced. ch device is typically a few centinmetres long, for exanple
in the rand®PH49%8m 2 to 5 cm and a few centinmetres wide, such as 2 to 3
cm The thickness of the material of the device is preferably in the range
of 15 0.05to 0.1 centinetres, but is not limted to that range. The use of
t he device Refexpinigrtaﬁgmwlmasémeﬂm hymag enatomy |prion towdsisoske vein stgeryni t h

f to.t.h d | d f ft t
T AP S Uk e PE R P rPlcntRFelog, ARERSERE 1 o 1 ong
saphenoys Vigihoiw fidb EMpﬁ%l%g tHed v@&&ié%mﬁlﬁhm@ 'réé?é%érﬂ?e%e’%y xiage first

ligated and then divided. This is followed by a formal dissection below the
cribriformfascia 10, exp05| ng the anterior surface of the deep fenoral

vein 2 bot t al.l o I sube uent ..exposur f both its
| ateral an l}%cgeeglferé%rggﬁxg qieﬁ %ﬁ%ﬁ%e&{’r ascé?‘ly ngtlﬁﬁtDﬁ‘S%{o tﬁ(raof%‘ff‘t ary(ies)
are exposedisshd. Jatfag. 10d pdi'tiﬂndﬂ'(ﬂhe fabein 49aéHos Mcheﬁ Ihtherregioh oOtheof the

| ong saphenous 25 vein and the deep fempral vein, the |ong saphenous vein

may be | i gereid Hiedorg APHERPUSIVEH, 61°@Whﬁgee@ fergral vein i thy sq prp-Lamtiahous
ve| n at th t vari cose
vein ogoryhetiREq, B 1 ind L on OPER MAHRSY, s |S1aPRE: TR0 Bddp U
preferred rimbhmchstt]lmcrlibxgbhn dasciasl Of AAbowwehi dzrybrsﬂmn ;&;smagOcn‘pIui'afhty aofigng

saphenous Vs%i) nent?)uéi ng F%rrﬂ()aft('glrléisbll2yjo the ?onsgt srainl}i)éj %gs %m 6e %setlow ?he crl r1f!>r%¥e|

fascia 10, one (or more) deep (pudendal) tributary(ies) 14 commonly join the deep
femoral vein 2.

25
A device embodying the invention is shown in Figure 2A. It consists of a lower part
20 comprising a first lamellar portion and an upper part 22 comprising a second
lamellar portion. The lower and upper parts 20, 22 are joined by a connecting bridge
24. The lower and upper parts 20, 22 are approximately rectangular in shape (with

30  rounded corners), although other shapes, for example ovoid, can also be used. The
lower part is curved to form a sheet which bends through approximately 90° to

conform to the edge of the deep femoral vein. The upper part 22 is oriented such that



WO |12/-1361 ~ PCIT/G BO | /0S2~2 The device as shown in Figure 2A can then
be inplanted such that the Iower part 20 is placed beneath the cribriform
fasci a 10vangl4iche upper part 22 above the cribriform fascireTi@Boias2sahown in
Figure 2B. The device is orientated such that the upper part 22 lies al ong
the line of the deep fenoral vein. The portion of the |lower part 20, which
is curved to forma flap, is inplanted geeper in the region of the nedial
aspect of the deep fenoral vein 2. The lower part 20 is inplanted such that
the axis ofiiCldhy 8ides Re hfproRiiAety PhlaBEo By Bid 6f curParbRQrdREBWEEpRE 80 Vein 2,
so that the lower part 20 surrounds the periphery of the deep Tenoral vein,
especi al | y a9 dlsospargdisl &0 thespext sidesisf thh bwweripart 20g dihe comreching brdgaisso be seen
‘in Figure 2 the cting.brjdge 24 is itioned 1Q in the vicinity of
over the |iG&RM% gae%%ﬁgl_dpg%dpgﬁaq%&ﬁﬁﬁ %)ﬁmgcgl_gy ?ﬁgp'égq’ﬂ?g@f&ﬂléerﬁ?qedge may be
appr oxi mat ejcMlpburdd froml of aditioRd] t6;3hd BREr bart b Wavehi dd@nédteh 1A hippe Hart
*saphenous vein stunp to fit into it. The shape of the device I's Such that
it holds it¥elf in place due to the surrounding 15 anatomy. However, the
device can, optionally, be held in place by use of (absorbable) sutures,
until incorporated. Although the device is inplanted sterile, per-operative
ant i bi ot i csTigadevidens atdufdotifed Remubiagflélible PTFESEH YacrdiT®, s0MPest-tyipen and

t hi ckness of the device nmean that it is sufficiently soft and 20 flexible

to mnim sePrefucs BUGH Aty RIARY leneepr Materd) Themesktyngrmeieriah may bnakiy éo
conpressi o Ha-0 4

surroundi ngh%tﬁjr}g%?%r es. h%d%lﬁf ﬁglﬁge}“g% @%ﬁé@ﬂ%&{ é‘iieg eﬁg?rteﬁr?%%ggte tzlaeg(t)arousl y.
The devioce isperilisade. dFhadddderis producedinavrange sfesizes &s auit mtiplaaiticonin and hence
recurrence 25 of varjcose veins, The upper part 22 prevents )

neo- vascul SR8 lffqrermp&wcafsqehgowa@méwé@sec?f s spretBal, My ei n
tributarie : d § dgJ Is i i ap
portion, c?ygagggﬁl%g%cag}gtbtg t?dﬁcaie!n?ﬁi} %?{cgslé:{g#)&?ﬁztd %Vggg%g‘geet#gal vein
tributary dongtfbeexampldin theiragelof. frémBiddiSreanaad affew kentitpetrasevidersath act ed of

mesh have very, sm are size. such that small bl oo ssels are 3o
Subst ant | al’ P piBydiie CHCRISH S GE A AF BRGRVICE 1 FOBrEN H0F FISSohe si zo
woul d bg t heosapd.h @edtirAMeds) Bl i€ nbt 10ANEPBUhAGIMsees of the mesh material.
Recurrences of varicosity WO 02/d361.1 6 PCI/ GBO 1 /05252 are

insignificant if they are fed fromvessels |less than about 1 mMmin

di anmet er, en if .such vessel.s managed to_qrow. t hs h,the S res at
a1 The pr Hare 86 AR BRI PRGOS vre Suady UCHEhRt HoThehallr = *
accordi ng trefefericeté BRMprefbred suiital Mbthbl For UY¥ BN tHePresehmveRionC aThemy be used
in conjunction with or coated with one or nore nodul ators of an agent which

regul at es riephengsigntosalijseationns disgpetedouhphl visile derfephanousigin tdbyierdrs at or

nay be, O, SXQURLE. ARAN GRS Oh:PipRS LdiGel SO Fil gy goenesi s.

Preferred agents inc goni'sts ascu elidlqgro factor

(VEGF) . 10 bhhefoumel difseotien belowtthe cibiifbrmBduladipesposing| the hterdnt suphtoofi!
nction. The ppdul ator or nodul ators may

feature to suppl epent the rrier fu
be adher ed ot gl cEm ggotm#ﬂ@ PRRPHRELG: WER SF3FeHent ApoRFERior
material ofpdihfs GehiCahd rAbdiglrd3pédty SnpartiFRdy/ &weepfmdeaqw bRy (18Yare
placed in close proximty to the device, for éxanple
exposed, ligated and divided. When satisfied of the relation of the long saphenous
25  vein and the deep femoral vein, the long saphenous vein may be ligated and divided
also, leaving a small stump of long saphenous vein at the junction with the deep

femoral vein.

In some forms of varicose vein surgery the long saphenous vein is only ligated, but in
30 the preferred method the ligation is followed by stripping of the long saphenous vein
6 and preferably it is stripped at least to knee level.



15 at or near to the site of inplantation. The nodul ator or nodul ators may
be introduced at the sane tine or subsequent to inplantation of the device.
Such a nosoloattsns or nodul ators may be provided within a bipedagsra@daisze
matri x, such as collagen or gelatin. The matrix nmay be adhered to the
surface of the device, or 20 may be provided directly on the nesh or
material of the device. Alternatively, the matrix conprising a nodul ator or
nodul at ors of an agent which regul ates neo vascul ari sation nay be situated

in close proyddvick akQhéWA it PighRe A8 #n bé Hﬁ%@%&gﬁf%&tﬁ%ﬂﬁé IWRApalt@ot he site

of inplantation. 25 A nodul ator of an agent regul at es

neo- vascul as pkaed beneathothe exibriform fascirolldnattbe upfer part 28 ebovenhi ctibrifgml at es
angi ogenesi s, .i S, an ent t.hat dul ates t.he .ngrmal function of an_.ggent
ahPch T egul it T8 sBaERin bbte AR Uine i RfRbRR sustt B L Bperna 20 2n

whi ch r eguljgks@fon3aRe Vas 6EHRdesRtenial deR. rBRUYLeELH bf te lowdiPafRdUKAIRr My be
an antagonist) or increased (i.e., the nodul'ator may be an agonist). The 3o
nmodul at ér nagurretq forms Bay, ecimplented deepel indlea regivauafahg madiak aspeeodthel e a

That 1t kel foybhEicih . Ahe R naft iy yhfgited sich SARE AN SELEpREl o Pt
t hrough i ndipppfiimaeBupaall&Re tHeQleep fMBril /et solthdtEHd 16Rlek part 16 dedoundexanpl e

a nodul ator “which binds to a receptor for, an agent which regul ates
angi ogenesithe perirdisry pbthedeemimeasalivein, espesialiy an s mepdiad agpeck s ghovwanin

heo- vascul i PRE E e BP S o B R Bl e ARERL BN A bR

modul atr s ihalie viswityfioker the dgsod siphesfantoralgurctiondd. aflerconndctipgsi tive
regul ators of.  angi ggenesi s, for exanpl e nodul ators_of VEGF her preferred

. modul at or¥1dge @ayeAppreamatest 0.8 40 agﬁrﬁtmwmgrt@@upmtbgh%g%@%esi s. Mre
preferred 9"’@%’ i;sts of positive regulators of

angi ogenesirgg, gpgl{%ﬂgﬁn fbteﬁ%ﬁ{&algoni sts of VEGF. As used herein, the term
ant agoni st of a positive regul ator of angi ogenesis neans any agent which

inhibits the activi of a positive regul atqr aof apgi ogenesis pol ypeptide,
i nhibits t ﬁ@leéilawe BHevice tsyeh haby halkls 5¢1 Incplaga e sp g‘@e%‘gr_oav&n_g
transcryispt i toﬁﬁq Bowb{a Nk bl e optiddalle X HRiEin pY. R ornhi bi t's

t Y e% hep regul

signalling o e regulator via a feteptofr’ for t ator. Typically, an
ant agoni st (shwchdbie) shbwresa uptilrincarpdrated p ddihpiigtethe elguicaisommdntethsjerlgenesi s i s

used. Any pharmaceutical.ly accept ghl.e dul ator of an agent which regul ates
20 angi ogerREEPRCTfIYT a‘gﬁ’éﬂ%‘fsé’a%’ 1563%13‘9’3%%,“5%%@%68%“%- antagoni st, of a

positive regul ator of angi ogenesis, can be used in the present invention.

In particular, antagonists of vascul ar endothelial growth factor, for
exanpl e vasih¢lcempesidiontaatithicknesook the fleideomem hoEts wifigiertlr wiiand: al . |

1994, Prog.,.& h_Fact.or Res. 89:97 : E r 993, Trends
Car di ovlse ARt mih L ociiiggle o ocdf Frbral 75 P i BBt o5 or ey

(Fol kman an@niphéssipn, AP, mihimBk of elifinem an? 6iék of O3ibn iADIMrowhdipat ocyt e
gromh factor (HGF) (Leung et al., 1989, Science 246, 1306-1309),

angi opoi et i siugturgsy Additionallyeit garggk be felidragpeutangaesly2 (Ti scher et al ., 1989,
Bi ochem Biophys. Res. Common. 165, 1198-1206; Conn et al., 1990, Proc.
Nat|. Acad. Sc. USA 87, 26282633)), epidermal growth factor (Maglione et
al ., 1991; Rrealeviddapkratebomd bafiter toPikvan n868,va8fizis82ot] anDhSmlevecutened . |
1995, J. Biqgl. .Chem . 27 7717-77 , platel et deriveg lgjrovvth fact or

(Ti sche?® etOtgpricospggins. Fheppper p revesEs nep Tl arigHON freny any ity 1993,
Mol. Biol. felelsufforfidial s 3&)519ﬁgg§abm9a§1e@qz.lmemgﬁm©mhone et al.,
WO 02/-13GL-1 PCTI (B01/ 0s252 8 1993, Oncogene 8, 925-931 ) are useful in
t he i nvent iparticular itsdu¢dialogp remticy oovess the bual petentialanély sitaher the dearacycl i n

may be useful, in.the . i.nvention, ical lly ant.agoni sts.ef VEGE, preferably
an” ant agoniotienfhl RGsrRAER o e PR, TRRARGRS Bt the otk

constructed of mesh have very small pore size such that small blood vessels are

30  substantially prevented from growing through it. Typically the pore size would be the

smallest available from manufactures of the mesh material. Recurrences of varicosity



5 Suitabl e VEGF antagoni sts include anti-VEG- anti bodi es and

anti gen-binding fragnents thereof; receptor nolecul es which bind

speci fi cavdy24181VEG-;, agents which inhibit VEGF function, pCorcemarpke
suram n and protein tyrosine kinase (PTK) inhibitors, for exanple

| avendustin A (see for exanple, Waltenberger et al., 1996, J. M. Cell.
Cardiol. 28, 1523-1529; Hu et al., 1995 Brit. J. Pharnmacol. 114, |0
262-268. VEGF antagoni sts al so include agents which inhibit binding of VEG-
to VEGF r ecepimignifidaneiftth@cat fdd fasm degalsnssstther ot 1 hith itdiafelee, dleatif! et
factor 4 (PF4) (see for exanple, Gengrinovitch et al., 1995, J. Biol. Chem
270, 150S9-sesmBsypels vropgehiogonitloygnihe gngshPotraat aent s whi ch i nhi bit VEGF
-receptor signalling; and agents which inhibit VEG- activation, for exanple
mthramycin (see for exanple, 1 s Ryuto et al., 1996, J. Biol. Chem 271,
28220- 28228)he prifefsed 2ndgtlipndng bSthy detivé hasnd datihflv Elowicoer, adcdeding 6 aide agents
whi ch are antagonists of signals that drive VEG production, such as agents

(for exdnplidrthensgebosimentad e iayeiios, the deyigemay bsssbibgoasnclipn wthjox h: bi t
TGF [ . i .
G 2oC Pl yHEBRRES O inddiar S BFRY Feent 1R Ehulies npd-VRulatisyt B

6271- 6274) .fovetample aagib ggesis s Saclf ambtwlator nayusgeforgranplevdni antaganist of a

ant agoni sts of, signals taht drive VEG- productjon and/or synthesis. An

anti - VEGF d?ﬂslt’cYSd%‘g%M alpngiQEPetss & TP QST RIS ﬁn(agow%i%aﬁcyfa&apam e
of inhibiti i M F in vivo. Preferably the antibody wl|
speci fi cal lé&&%@@g%&@ %Et&gtv%ﬁﬁénti body, or other conpound, specifically
binds t® VEG-, i.e. does not bind substantially to other proteins. A
variety of protocals for conpetiti bi ndj or i radi onetric assays to
determ ne (1 WHELPRF B BRFARS modplataes poyldfe ayprtioratiGare OoupRleReRt own i n
the art. SugbphRHARRESAY The MdHSIRlr ¥r MOURlaees 1§ bk AdREbd RIthe HewioaRIrexes
between the specific protein and its antibody and the 30 nmeasurenent of
conpl ex f ormay boprovided@igetlBa the nsiocBEMerEbobthe TheicanAltsowiivelly be

pol ycl onal or,nonocl onal.  The ter | yel gnal .and nocl onal refer, to the
degree of HB?T%:%tHIéP]E Vog‘tﬂ 1O8S TRY ﬁﬁﬁ%@c@p&&ﬁgg@gﬁﬂgﬁﬁrtgevhc& %olr ﬁgde HREd to be
l'imtedst o AR hédrd We ﬁ@tdirqaaglaﬁ{aﬁsﬁ.ouih@mbamato{\ai hroWiatorafialy be ditesdubed use
in the invention may be antibodies to full |ength, human VEGF pol ypepti des
or fragmenta theamedime ppsubsemiepiiopowlastagpnofthe dewiggnt i on, the term

"anti body", unless specified to the contrary, includes fragnents of whole
anti bodi es which maintain their binding activity for a pol ypepti de encoded
by a pol ynwsichatrhé@ulator bh@othilu@es hmaybe propided péiiin 8 ®iodegiaisble maedit,isach or a
fragnment thereqgf. 1o Such fragnents include Fv, F(abé“%e and F(ab')2
fragnments, #<ollegan ALelating The apaliin may br gelgred to the syrkaqeRl e dVERe: §ht i bodi es
and fragne B ' ' MeTaloll R 9y aotiypodi es or
humani g%d gﬁrﬁ&l E%gﬁ%gisd Anﬁem@gt—l{ég{l’ﬁslﬁggg‘ll eés}&cgﬁ ee pr odug%lc’iﬁgy/ g’ny sui tabl e
met hod. Meanstrik@ompbispigepaodulgionocimohdatacst efransigent veinch beptiates repe wel | known
in the art, see for, exanpl e.Harl ow and Lane (,1988) . Anti.bodies: A

Labor at or y WRHIESAHOBIEY oVPRGE PG PrORBBP s frshe SeVicRdpapibleny

Har bor, NY.ohbr @%BEBkEor dplattidaody may be produced by raising antibody in
a host ani mal against the whol e pol ypeptide or a fragnment thereof, for
exanpl e an antigenic epitope thereof, herein after the 20 "i mmunogen". A
met hod fsor Amowiutitome fanegeytowhiok Fegahitdsmedyvasongrisaties foneranipd ag a sui t abl e

h nimal, fqr exanple an rinental. aninal., with the i n an
i ggf a? in ga I’nocfhﬁato? o? grlP ageen?whlec F%ggular}:gs zgnaglog%nesqs% is an agtent %ha? mompe(s)%lee and

(D

normal function of an agent which regulates neo-vascularisation, such that the effects
of the agent which regulates neo-vascularisation are reduced (i.e., the modulator may
be an antagonist) or increased (i.e., the modulator may be an agonist). The

30  modulator may exert its effect through direct modulation, for example a modulator
which binds to an agent which regulates aﬁgiogenesis itself, such that its activity is

altered. Alternatively, the agent may exert its effect through indirect modulation, for



i mmunogl obulins fromthe serum The animal may therefore be inoculated with
the 25 i nmunogen, bl ood subsequently renoved fromthe animal and the |1gG
fracti onwamoi/diced. A nmethod for produci ng a nonocl onal anechabpiosespri ses
immortalising cells which produce the desired anti body. Hybridoma cells may
be produced by fusing spleen 3 o cells from an inocul ated experi nental
animal with tunour cells (Kohler and M#tstein (1975) Nature 256, 495-497).
WO 021. 13GL PCT/ GBOL1/ 05252 10 An immortalized cell producing the desired
ant i body nm?camplmhemlwr bgh(ijcm_ lﬂ'ﬂdiwtemtx:bﬁﬁpairffil‘m}ﬂgﬂnt fe/hic]ihegdiatbg;dorrajs may be
grown in culture or injected intraperitoneally for formation of ascites
fluid or i rfDBIOZRRESE: Syd thatiteansdustion of S1anglimgiis alkessd. SRy Phsrmsewieatvni sed

- host. Huma ' r ' [ i j ' n
ympnocyt e CrttE teaRlor F aRagBR uals el ol pkb-Dabdl ARl @ hodd 2

Epst ei n- Barthe ptesars inventioti.he producti on of bot h nonocl onal and pol ycl onal
anti bodi es, the experinental animal is suitably a goat, rabbit, rat or
mouse. Pf desired, the i munogen may be to adm nistered as a conjugate in
whi ch the i Qf&% i f AvY ' 143 one of the
am no acid Irrre5| gg@,au%agoﬁ?%&ﬂést@ ghwgﬁ%sﬁéﬁg? é.rﬁl'?xlea?%glro ra?lgﬁ)rmdéﬁ eis

typi cal | y aegpiigtetsoifaggmabhesisafmregsmpleanahilatomsrof V(g .aOthieb prbferodst-ai ned nay

be isolated a if desired rified. 15 Hungni zed anti.bodies may be

bt it ned bynepHar G EBRTOS RS aHeRE R R SRBOES wMHE huran
conponent s, ¥ekB0 Hodflasts 8t dnfddodists i Robieive Rultd® of Beeidfinksis op! the

anti body to bind antigen. Preferably, "anti-VEGF anti bodies for use in the
i nvent ilon (exavhplerantaponiski of VIBGF20 fragnents thereof) are characterised by
high affinity binding to VEGF, for exanple, high affinity binding to
VEGF121, VEGF165, VEGF189 or VEGF206 and | ow toxicity (including HAMVA

and/ or HACA\J @B P8R, thé R Rhidgemly: seiRitivefedulitby bihhglioge AEEROEMsInySUCh as
the variable region, constant region and framework, individually and/or

col | ect i velageposkiek enhibite theraethatyeriiagiosifive segudater efiangiogynesiseraliypeptide, Exanpl es

o M oon TrpBt bbb E5Bh S5 toalARN 4, g e of yRGRApA0 BEPTD B ToaT0 €t
53- 64. VEGHraneleph of, fonh@eiple Y HGH) dtsehibiks sipelieete rigikentvion bi nd

specifically to VEG- 30 and possess | ow i mmunogenjcity. Preferahly, the
VEGF r eceptisepiitatihe segulaten af yueadly, amentpgonpst §Peclis forppprticura pasitive VEGF.

VEGF receptr@%kﬁ%ﬂ§§%&gﬁgg cYEG- receptors, such as tyrosine kinase

receptors, exanpl e Fl k-1, and

Any pharmaceutically acceptable modulator of an agent which regulates

20  angiogenesis, for example a modulator, such as an antagonist, of a positive regulator
of angiogenesis, can be used in the present invention. In particular, antagonists of
vascular endothelial growth factor, for example vascular endothelial growth factor-A
(VEGF-A) (Neufeld er al., 1994, Prog. Growth Factor Res. 5, 89-97) or VEG-C
(Ferrara, 1993, Trends Cardiovasc. Méd. 3, 244-250), basic fibroblast growth factor

25  (bFGF) (Folkman and Shing, 1992, J. Biol. Chem. 267, 10931-10934), hepatocyte
growth factor (HGF) (Leung et al., 1989, Science 246, 1306-1309), angiopoietin-1,
insulin-like growth factor-1 and -2 (Tischer ef al., 1989, Biochem. Biophys. Res.
Commun. 165, 1198-1206; Conn ef al., 1990, Proc. Natl. Acad. Sc. USA 87, 2628-
2633)), epidermal growth factor (Maglione et al., 1991, Proc. Natl. Acad. Sc. USA

30 88, 9267-9271; DiSalvo et al., 1995, J. Biol. Chem. 270, 7717-7723), platelet-
derived growth factor (Tischer et al., 1991, J. Biol. Chem. 266, 11947-11954; Park et
al., 1993, Mol. Biol. Cell 4, 1317-1326) or sphingosine 1-phosphate (Maglione et al.,



WO (12/3C1.1 |i PCT/CBOL/ 0S252 FIt, for exanple FIt-1 and Flt-4. See for
exanple, Lee et al., 1996, Proc. Natl. Acad. Sc. USA 93, 1988-1992; deVries
et al., MOR/43E} ence 255, 989-991; Quinn et al., Proc. NeCr/GBawmsks2Sc. USA
90, 7533-7S37; Shibuya et al., 1990, Oncogene 5, S | 9524; and Terman et
al ., 1992, Biochem Biophys. Res. Commun. 187, 1579-1586. 5 VEGF receptor
nol ecul es al so i nclude VEG- receptor muBtineric nol ecul es and VEG-

i mmunor ecept or fusion nol ecul es and derivatives and fragnments thereof. VEG-
recept or nmula9BnEntagene BeR2f-231 )@ausehiipn thednedntionr Imadditiot, iaoagbnifts afjment  of

t VEGE t linked Vi nore, i VEGE . tor 10
e ¢ PR O Bipre S ney B e n HedBiion dPieaty BReEUgE T ot od
protein to fVEGE, sréfisd Iaﬁ)ﬁrlltﬁéorﬁﬁ%fWGF-K@H&SE@h%Hli&venﬂglg:

i mmunor ecept or fusion nol ecul es can conprise at | east one fragnent of one
or nore inmunogl obulin nolecules and all or a functional fragment of one or

nore 15 VEG-. s). VEGE i noJs tor.. fusi on nmol ecul can be
assenbl ed gm%ﬁegﬁgﬁg ,(anggowé é?%‘-l eoaru%ﬁg - %P?ﬁﬂﬁ%?’“sd %ﬁ@n—’%fﬁ%nor ecept or
fusi on nol egagreshicbreal;sRchfoMMBREkS WhicBbimtsdeciRhigpto VEGEFI e of VEGE

i mmunor eceptor_ fusion nolecules are described by Aiello et al., Proc. Natl.

Acad. Sci. ‘Wgshdgmhibii Y55 fumetion, Sercexample sirasningng (preffin tyrpsipg kiwasgngl . J.
Med. 331, - k et al Bj 289, 2S646- 256S4. A
functional %#@ﬁgﬁ%g 9@5?’%\%@? \I/aev e%?usgg\‘}E(ég—é goer(%g%%lre ’ ﬁgalltgﬁ%r%erreﬁ& stoa

fragment of 199ae]. WS CeRcERti. 2801 YR PS 19 8ludt aft, 99BYBENL]. PhartdacolVEG,
receptor pol ynucl eoti de sequence that encodes the VEG: pol ypg}pti de, that is

of suf filci e¥2-248; VEGK sanmgenigisatiodnaleds agsatsivireh injibickisdipg o VEGE foecept or
nol ecul es t . i ' J I i ch bind
speci fi cal I‘@?gc‘%%aé’q%ﬁﬁg%@é’ @é‘géﬁeqogl{wﬁ;f%rﬁggg%a]?@}e.(&%{e*eﬁ%w o‘ﬁ(gp’o
equi val ent 4)f(see foECamme didngrinovitehoa laé, E19S0].iBiol. Whem 27dil 5059d1 0BS: r ecept or
I les. E | 4 f, [ I i val, VEGF t I I
can_cont ai rVECF e igRmetseladhClate BRUR BB By Rl S50y GRS U | ons,
del etions Oa[geﬁgq’l'ﬁiﬂ?ﬂﬁibiFVEG@(a%ﬂpétgm for X ble itraRfitth (&eSBE 6)5%1 &
receptor nol“ecule can contain a subsfitutioh of one or ‘nore co on encodi ng
t he sane orRylitd fealkit996yk BogdhGhém 23 282202822 8)0 IVEMD tiretordsislusefuldncodi ng a

WO 02/ ~3(~1-t , PCT/ CB0O1/t 52 12 hyd hobi i .acid, S | et
al ., Cur § erfhe _F’IVGPB%PI? I&??‘I%ﬁla@‘é‘ﬁls ’A‘%‘crﬁp%? %&'9%(:01%3”%3 _S%Imgﬁs%wﬁg‘ggc. eanpl
W1 ey- | Nt ersehais, cbRs Ypks gfoé&é%)pie WG RN AGORE A SinsHidhtingbb@EsUSe |

t he inventi'on may e ol i gonucl eotidées and nodified ol i gonucl eot'i des or

pepti des, fwhichishipit &GHPi gaotsligheds (seefor esaniile. Hrageef dln1995, 1. Biol. Chem.
270, 12607-12613; Pertovaara et al., 1994, J. Biol. Chem. 269, 6271-6274). VEGF

20  antagonists further include agents which are antagonists of signals taht drive VEGF

produc;cion and/or synthesis.

An anti-VEGF antibody suitable for use in the invention is typically capable of
inhibiting the activity of VEGF in vivo. Preferably the antibody will specifically

25  bind to VEGF. An antibody, or other compound, specifically binds to VEGF, i.e.
does not bind substantially to other proteins. A variety of protocols for competitive
binding or immunoradiometric assays to determine the specific binding capability of
an antibody are well known in the art. Such immunoassays typically involve the
formation of complexes between the specific protein and its antibody and the

30  measurement of complex formation.



EP- A-978561 or peptide as disclosed in WO A-9929861. VEGF ant agoni sts
suitable for use in the invention nmay al so be small nol ecul es. Exanpl e
smal | noMeeod/4s14 ncl ude bicyclic heterocylic conpounds aspdrsHops®d2in 1 o
WO A- 99/ 61444, nercapto-acylam no acid derivatives as disclosed in

JP- A- 10324625, quinoline and qui nazoline derivates as disclosed in

WO A- 0043366 and N-aryl (thio)anthracilig acid am de derivatives as

di scl osed in WO A-0027820. Any suitable assay can be carried out to

i dentify afhenintbedy mby 6 pdlytlonalwr métdeRedalamhtSeradimgyiost aed any agent

whi ch regul at es, angi ggenesi s. For_exanpl e, assays may be carried out to

> y $
det er ni ne iROstonakrefer 4o the degres of domegengiy o an antibody Aensraiongnd iy essi on
and/or tra i V . .ried out using cell based
syst ens, o?l%tgft%ng@ggﬁe J%Sd%ﬁ%ﬁ%%%h@%f%ﬁ%@%#er natively, a cell can
be stinulated using VEGF in the presence of a test substance and the anount
of NO 20 rel ease meas_L}J)r d, for exanple by use_of the Giess reagent.

€ C f the.
Reduced’ NO/BHBYGEH Btibadies frfdise dythe snventonmey be gatibdicsdp figlblength in t he
absence of WSUTEE s ' S j Ar i st of
VEGE,Sul t 2D IOP OB el o [rafmbS el AGE pliBg iR HALAG:
ant agoni st shoferivE@kibody ! uthdes? Sperafidd to aheordnahry, inchales fagmebats iofisdioleheni call

T otuct | i BRapediEswARE rhER i fit bAAinsce iy e pobaoP S TP At Ik Ser een of
for exanpl gl @BlestRSEBRE i eRES El?iﬁgﬁjgﬁlﬁﬁe L fbentibs AR Renf fneh@irc hes

whi ch show' inhibition tested | nndl y. Furthernore, antibody products
(f or exanplSach firegments ivadludentdy, fédby rimsniE(hb anfridmoits 85 weilrg bimgkhdiain

ant i bodi es, hi maeri ¢ ant i bodi.es,. and -grafted.ant i bodi es) may be
dsed. - vorBBpodisaT trET SROP S8R B BB RCU R, SGAF SEEVEKe | hose

whi ch ant agafib&Bes CORORifteWah&bbdi@BH ahRfiseh eitearesi s, for exanple VEGH,
by at least 10% at |east 20% at |east 30% at |east 40% at |east 50% at
| east 60% at |east 70% at |east 80% at |east 90% at |east 95% or at

| east 99% af rat] f_t 1,ahi_bi f ugm -1, 100
ugm -1, 508“1}%@%%‘:%%%91% -8%&1]8}'0%%%%?,&%{%@%%@ hg)g'nh/}ﬁ o7 ?ﬁqned in an
assay as d?ﬁép’ai-ihgdn@blmt@cteﬂﬂi@g &itiolies ateheel BioRgOIRIthe any seb fEGREBYE
substantial ly total antagonism that is preferably it wll substantially
Conpl et el y Halmpand loei (785) “Artibedios s gboratne Maniakh Galk Seresblaros m

" epr esent s 16 L PENL AGAIAGANE BB INYAFLE Wldnitie, AMBYSEy haPpbhal 1
nmeasured, in a conpari'son of aSsays tarfied out” I'n the presence and absence
of the testraduosd by eatsind\aytiodytin adbstanimd] aphiestabowholkkgotypepide slegr ees of
per cent age _i nhi bi ti on d concentration of inhibifor may be used to define
an ant agonif"salgmfeBYtthﬁ"se@f&ar ?WH?%%?\‘N%H{C RiteRe tg?réﬁé g‘FreHh FME sm of | ower
concenbpat QpguR&idng preferred. 15 According to the preferred enbodi ment of
the invention, the device is inplanted at the tinme of primary varicose vein
surgery to reduce the nunber of surgical procedures and to avoid the nore

difficult Al fjnp ﬂroéf?&r‘fgr Q%cr)lltycf/o?lgll a%% gdyvgolrrrlﬁisesa immunising a suitable host

animal, for example an experimental animal, with the immunogen and isolating
immunoglobulins from the serum. The animal may therefore be inoculated with the
25  immunogen, blood subsequently removed from the animal and the IgG fraction

purified.

A method for producing a monoclonal antibody comprises immortalising cells which
produce the desired antibody. Hybridoma cells may be produced by fusing spleen
30  cells from an inoculated experimental animal with tumour cells (Kohler and Milstein

(1975) Nature 256, 495-497),



WO 02/ 3Gl-4 14 CLAI M5 PCT/ GBOL1/ 0S252 1. A nedical device conprising first
and second | anellar portions joined by a connecting bridge, wherein said
devi ce | v@onswtuct ed such that said first and second 5 pectrigBis/osase

capabl e of being positioned on opposite sides of the cribriformfascia,

wi th said connecting bridge passing therethrough, and wherein said first
and second portions are barriers to negevascul arisation. 2. A device
according to claiml, wherein the first and second | anellar portions to are
subst ant i alAyimrmecttadrrgd kell prodnciag theddesided #utibedy amydecsledteddytao cl ai m 2,
wherein the shor.t ﬁi des .of th,lgle rﬁcéan ular first | arTErIBI ar .portion are

subst ant | aFPYYSHEPRAlPEpcednre; HbehyREdUngdBaY;pe gIXIia IS AHWEFE? portion. 15
4. A devi ConpRAichEad, fo? fEihidh bf agit®d fidhd R0 T blbBE sfldutbr 4@ Tel | ar
portion conprises a flap which is locatable around at |east a portion of

t he peri phellyganic bdst odBepuieuorpadmised host.2 BlukanAntbadcmapnbe pregared Hyarzany one
of the preceding cl.ains, erei.n the connectin ridge i.s approximtely
cyli ndr?cal""{%mgrﬁﬁﬁégtm@.c’f uﬂ’é%?il%‘@p%mﬁﬁgﬁawf%gﬁnﬁnt maonqidhey - o cedi ng
clai ms Whi ¢hinpiocyhkiwi didigHapl ®rus?2S 7. A device according to any one of
the preceding cl ainms nade fromat |east one of PTFE, DacronTM

pol ypropyl ene, and Marl exTM or other simlar irnplantable, non

bi odegradabl e, materi al . .. A device accordi t.0 any..one of t

ot eced ng. drErdrisPion of Baffm P R Lg EERAGA Ao S BEpmetEy < o
connect i ng ahinhA ﬁl@su@traB{Kad dgodff,&d&igfrattoh ShowseTEIfBEIRNd, Ble immWQgbR iy $b1-1
PCT/ (BOL1/ 0s2S2 15 9. evice according to any one of the preceding clains

nmade ofl0a aeministered agatconjugnte in which theimmunegends eoumded dorcaxampleviagher ei n
t he pore sig . t S i_al V. . gr bl ood
vessel s t hglrdgtcﬁélguogﬁ).n re“é? Qlelaﬁsﬁggﬁé&%é%%%gé %rsgﬁlrl\bge %%?1§%y?%%n£ar§%r t he
precedi ng ehcledite 8hysiballysa phdidiygically acceptable carrier. The antibody obtained

may be isolated and, if desired, purified.

15 Humanized antibodies may be obtained by replacing components of a non-human
antibody with human components, without substantially interfering with the ability

of the antibody to bind antigen.

Preferably, anti-VEGF antibodies for use in the invention (and antigen binding
20  fragments thereof) are characterised by high affinity binding to VEGF, for example,
high affinity binding to VEGF 121, VEGF g5, VEGF 139 or VEGF 206 and low toxicity
(including HAMA and/or HACA response). An antibody where the individual
components, such as the variable region, constant region and framework,
individually and/or collectively possess low immunogenicity is particularly useful.
25
Examples of anti-VEGF antibodies are well known in the art, see for example Asano
et al., 1995, Hybridoma 14, 475-480 and Kim et al., 1992, Growth Factors 7, 53-64.

VEGF receptor molecules for use in the present invention bind specifically to VEGF
30  and possess low immunogenicity. Preferably, the VEGF receptor molecule is

characterised by high affinity binding to VEGF. VEGF receptor molecules include

VEGF receptors, such as tyrosine kinase receptors, KDR, Flk, for example Flk-1, and



I npl antable within a patient. 12. A device according to claim 11, which can
be sutured into place. to 13. A device according to any one of the

precedi ngv@hx43684 coated with at | east one nodul at or of anpragsyBo1/M0kd5EH

regul ates neo-vascul arisation. 14. A device according to claim 13, wherein
a said nodul ator of an agent which 15 regul ates neo-vascul ari sati on

conpri ses an antagoni st of vascul ar endgthelial gromh factor. 15. A device
according to claim13 or 14, wherein said at | east one agent is provided

within a birdest adapleriatantd Fit-£0See fdr extanfiay, 102 el OTIW6N Préd) Natiahgad. S,
wherei n said bi odegradable matrix conprises at |east one of collagen and
gel atin 17.ScublSA093.4 988108 dedeiss @t afg 1082.a3pjen6p @58 80t lnRumnies al6 in t he
- hurman body. 0. tarG r . S} Nhl ' evi ce
nccor di ng E5a R, MBS b0, F5F SRR SR Bl oo BhATehPE, B

accordi ng t5e4¢chad Terdfinwinel.£i992sBiodhéempPBiaphyNReefCidmauncd87c €57%1386. 30 avoi d
substantially recurrent varicose veins, or on occasion, re-recurrence of
vari cosé veins. WO 02/.13GL. 4 PCT/ GB01/ 05252 16 20. A method according to

claim 18 or/g8p ré;é%ggfr'n?dIMl%sQ?so%haHdé){/E@ﬁsﬂeE#ﬁw @Qltﬁl&‘?icgh&g&ﬁlésaz[ﬁ%' lar
portion to cover substantially entry sités off a deep pudendal vein

t ri but ar y ( iIVE3GF dmmunbesceptor fusioarmasciles dndaletdieetives and frapmeristheredf. 21. A

met hod accqQrding to claim 18, 19 or 20, conprising the, st of positioning
t he second%f%églr?"&i’t%é?‘tm@ﬁ“? Bmgqce{ﬁéﬁf-n coBRRss AT} o fyostinnel Hagpettof sat i on
from one or b Gl K; i | 2. A net hod
accordi ng t%%?%ﬁﬁ@t gcgét%tsq?gegg&%@ %moxg?lﬂkésr%i J‘(;:I)'EW;IlsetE t%lfrel lar 1 o
porti onoi s noultiuedic anaeadesatan feist camprisd a signa fpeptide pfer septeted/profeirt toe deep
fenmoral veip. 23. A rregog%ge according to_any one of clains 18 to 22,

conpri si ng 45561 SRFGSHIPnL ithe MUMEZiCHOIFE -t i e of prinary varicose vein
surgery. 1 s 24. A nmethod according to any one of clains | 8 to 23, further

conprising the step of suturing said device into place. 25. A nethod
accor di ng tVEGRymonworsceptbnfusion igoleaulgscanfcompnise atcleash one fragmeni@f oneps of :

20 I gati n%r%{]odre til%:%rﬁngigl\(l)iau iirp glole%ﬁ'l%s atd QF&O Y \éﬁ(i)r?al tfrraiggllé}1tac§fj OfR o?lr)n%\fee the
is VEGF receptor(s). VEGF immunoreceptor fusion molecules can be assembled as
monomers, or hetero- or homo- multimers. VEGF immunoreceptor fusion molecules
can also be monovalent or multivalent. Examples of VEGF immunoreceptor fusion
molecules are described by Aiello et al., Proc. Natl. Acad. Sci. USA 92, 10457-
10461. See also Aiello et al., 1994 N. Engl. J. Med. 331, 1480-1487; Park et al., J.
20  Biol. Chem. 269, 25646-25654.

A functional fragment or derivative of a VEGF receptor molecule refers to a
fragment of the VEGF receptor polypeptide or a fragment of the VEGF receptor
polynucleotide sequence that encodes the VEGF polypeptide, that is of sufficient size

25  and sequence to functionally resemble VEGF receptor molecules that can be used in
the present invention (for example which bind specifically to VEGF and possess low
immunogenicity). A functional equivalent of a VEGF receptor molecule also
includes modified VEGF receptor molecules. For example, a functional equivalent
of VEGF receptor molecule can contain a “SILENT” codon or one or more amino

30  acid substitutions, deletions or additions. For example, a functional equivalent of
VEGEF receptor molecule can contain a substitution of one or more codon encoding

the same or different hydrophobic amino acid for another coding encoding a



cribriformfascia; dissecting belowthe cribriformfascia to expose
formally the anterior surface of the deep fenoral vein, both distally and
pr oxi mal WQ 0243 subsequent exposure of both the |ateral asotgmednsds:aspects
of the deep fenoral vein in particular, to |ocate z5 any deep pudendal vein
tributary(ies) or other deeply sited tributaries; when satisfied of the
relation of the |ong saphenous vein toithe deep fenoral vein, ligating and
di viding the | ong saphenous vein close to the junction; and subsequent

stri ppi ng mydﬂdphobxoramnscamal | nmﬁAMwbelqwe% @mmt?rabﬁdleafmon&ulgnee Iﬁvel 30
26. A device substanti y. as descri erein with reference to the
accomnpanyi ﬁﬁgo 1983 WS%C lﬁbnﬁzﬁss%ﬁﬁ‘?wlmﬁﬂ?@wlﬂ@? 98%).met hod
substantially described herein with reference to the acconpanyi ng draw ngs.
t .ALA & A3;LL. AL. A; 9. AL. ANL. Aa&. Af 9. Af u9. Aaé&r. A9. A9

. A9. A9e. A9 VEIGRB #ntap@fist puitble for use in the invention may also be oligonucleotides and

-aunkt o Vicalce) oo colealealcall el ool calcfl colesl eshealeal calopleal ol o
@PS@ c>BDigipUh 78861 vl g@p%heal eﬁlll%ée]dqalv%l&%?@éﬁal cal Ca] Ca] ca] ca] ca] ca] ca] ¢

a] ca] ca] ca] caU] ca] ca] caJ ca] ca] cal ca] ca] ca] ca] cal NJVvg\ ab
Ut ogo8se & &{ upkf a\ V\]ca] ca] ca] caj ca] cal] cal] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

* k k k k% U|_
T oS TT o oBatE ShOS R SDH G belpe S IR AR aR B Safl afoleehled] o cay ol
217 ﬁglpg a] % alegagbyeadn%m@@Lﬁle& ﬁ@lxﬁeb@m@m&abeﬂl&ahﬂﬁuﬁaa £24i34Gsed in
. <h&k<&éé&{99£&444,ynap@tz@pﬂbmwqu dq]»@a}/eﬁaqs@bs]cdmp@a] caU] ca] caV] ca] caVv

|cal cavl capeal sptasboa i alsal e aheacavicalealesioal sal e,

a] i?a] i?a] S/] abhe athsalitgatlanid é‘e?d @rﬁid@@Hxﬁﬁi&@h@&%l@ﬁdﬁﬁ]\ﬂ@l&@ﬂh¢832]OC a] caV] ca]
ca]ca]caV]ca
, 1yl JadqJJIK KKKLXLLLLLL7MN NNN5OOO- PXPPPQ QQRRzupkfa\ W] ca] ca] ca] ca] ca]ca]c

Z} ol cal o SR MERLL AL AEbE B BB b, SRV O P RSB L80E R BRG] ool ot
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10% & () - Cob@uuettotides and natural product libraries. The test substances may be used in an

initial screen of, for example, ten substances per reaction, and the substances of

batches which show inhibition tested individually. Furthermore, antibody products
(for example, monoclonal and polyclonal antibodies, single chain antibodies,

30  chimaeric antibodies and CDR-grafted antibodies) may be used.
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U110t xndRedinesi s geemele YT b otk 10 iy Gl ogtats el & O
10% & () - y20927atdedst 50%780RA% 80%RTeds? 70%, at least 80%, at least 90%, at least 95%
or at least 99% at a concentration of the inhibitor of 1 pgml™, 10 pgml™, 100 pgml ™,
5 500 pgml?, 1 mgml?, 10 mgml”, 100mg mi™ as determined in an assay as described
above. Preferably, the antagonist will achieve substantially total antagonism, that is

preferably it will substantially completely inhibit activity in the assay.

The percentage antagonism represents the percentage decrease in “activity”, however
10  that is measured, in a comparison of assays carried out in the presence and absence
of the test substance. Any combination of the above mentioned degrees of
percentage inhibition and concentration of inhibitor may be used to define an
antagonist for use in the invention, with greater antagonism at lower concentrations
being preferred.
15
According to the preferred embodiment of the invention, the device is implanted at
the time of primary varicose vein surgery to reduce the number of surgical procedures

and to avoid the more difficult surgery for recurrent varicose veins.
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(1109 ( )cohndctih@¥d g, wWherddh 4dideSicé )s-conktriictddguek €t oAl ﬁrst and second
10Y%Z" 10% ! v&! 109%AA& () -!'\ & 109& g) - 10 10 10! DO"109%& ()-.!;0"109%& () -
<3={= =247 GPORAOTE GXB52PE f@%bggng)pogl iones @ qpposite sides of the cr1br1form fascia,

10% & () - yriiesfa &(gnn@t@r/ §hc£§e pjags%é‘th(e)e’d@s@@ﬁ‘wgghé%n said first and second

portions are barriers to neo-vascularisation.

2. A device according to claim 1, wherein the first and second lamellar portions

10  are substantially rectangular, or ovoid.

3. A device according to claim 2, wherein the short sides of the rectangular first
lamellar portion are substantially parallel to the long sides of the second lamellar
portion.

15
4, A device according to claim 1, 2 or 3, wherein the first lamellar portion
comprises a flap which is locatable around at least a portion of the periphery of the

deep femoral vein.

20 5. A device according to any one of the preceding claims, wherein the

connecting bridge is approximately cylindrical in shape.

6. A device according to any one of the preceding claims which is soft and
flexible.

7. A device according to any one of the preceding claims made from at least one
of PTFE, Dacron™™, polypropylene, and Marlex™ or other similar implantable, non-

biodegradable material.

30 8. A device according to any one of the preceding claims wherein said first and

second lamellar portions of said connecting bridge are all made of the same material.
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12. A device according to claim 11, which can be sutured into place.
10
13. A device according to aﬁy one of the preceding claims coated with at least

one modulator of an agent which regulates neo-vascularisation.

14. A device according to claim 13, wherein a said modulator of an agent which
15  regulates neo-vascularisation comprises an antagonist of vascular endothelial growth

factor.

15. A device according to claim 13 or 14, wherein said at least one agent is

provided within a biodegradable matrix.

20
16. A device according to claim 15, wherein said biodegradable matrix comprises
at least one of collagen and gelatin
17.  Use of a device according to any one of claims 1 to 16 in the human body.

25

18. A method of treatment comprising implanting a device according to any one

of claims 1 to 16 in a patient.

19. A method according to claim 18 wherein said implanting of the device is to
30  avoid substantially recurrent varicose veins, or on occasion, re-recurrence of varicose

veins.
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22. A method according to any one of claims 18 to 21, wherein said first lamellar

10  portion is curved around at least a portion of the periphery of the deep femoral vein.

23. A method according to any one of claims 18 to 22, comprising implanting

said device at the time of primary varicose vein surgery.

15 24. A method according to any one of claims 18 to 23, further comprising the

step of suturing said device into place.

25. A method according to any one of claims 18 to 24, further comprising the
steps of:
20 ligating and then dividing long saphenous vein tributaries above the
cribriform fascia;
dissecting below the cribriform fascia to expose formally the anterior surface
of the deep femoral vein, both distally and proximally, with subsequent exposure of
both the lateral and medial aspects of the deep femoral vein in particular, to locate
25  any deep pudendal vein tributary(ies) or other deeply sited tributaries;
when satisfied of the relation of the long saphenous vein to the deep femoral
vein, ligating and dividing the long saphenous vein close to the junction; and
. subsequent stripping of the long saphenous vein preferably at least to knee
level.
30
26. A device substantially as described herein with reference to the

accompanying drawings.
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