2 6 MAY 2005 1 MEDI CAL DEVICE 5 The present invention concerns a device
for use in the prevention of recurrent varicose veins. The occurrence of
primary varicose veins is extrenely prevalent, for exanple from nationa
surveys in both Europe and North Anerica, the condition affects lq%ﬁ
approximately 2% of the total popul ation, but incidence increases @MW&@@,
such that perhaps 30% or nore of the ovker 60's have sone degree of
varicosity. Consequently surgery for primary varicose veins is one of the
nost common surgical procedures undertaken. For exanple, in the United

Ki ngdom in excess of 100,000 15 operations are perforned each year.
Primary varicose vein surgery typically has a successful outcone with

relief of the patient's synptonmsMBEdpadi BEWVYCRain, or aching, often felt
foll ow ng prolonged standing), an acceptable cosnetic result, and a | ow
conplication rate (for exanple 20 wound infection or haematonma formation).

However., st hang ﬁ?éééﬁtQH%tiBﬂtcs?ﬁf%sv%%f%Zf@é u%e‘%h'lﬁe ir%vcielﬁc}él?ﬁ r%‘ﬁgf op of 10%

and recurrence rates higher een €po %ﬁore, in the
Uni t ed Ki ngdamgose Meinmunber of persons requiring nore conplex, higher risk
repeat surgery can be in excess of 10,000 per year. Surgery for recurrent
vari cose veins places a far greater burden on nedical resources than does

25 that forTRg béﬁrrgéng@gfmﬁggv\ghggse ﬁﬁ.l@gxtpern?él?ﬁge&%fe}ny%ldéjgl eﬁe h;tar asound

i magi ng becones necessary, Operating tines are y “gr a nore
prol onged haymmial sirveytsay bpth Exfropmandeloiith Acherick the abhdifiof affeats f ai | ed”

primary, varicose vein urgery is also factor. 30 Al though the causes and
prevent 1 on %‘?Pf?’é‘m??%%%émﬁge t é@ﬁulaﬂﬁ?’é it yistdsgce mgreases wih age, sugh that

al | evi at i onp@hapse309%; bERGE: HEHe BEE BT OB ' It is an object
of the pres%nt]fnvention to aFIeviate, af°%§g§§%g§???§?ﬁé?'the above

Consequently surgery for primary varicose veins is one of the most common surgical
procedures undertaken. For example, in the United Kingdom, in excess of 100,000

15  operations are performed each vear.

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 necessary, 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.



probl ens. Accordingly, the present invention provides a nedical device
conprising first and 5 second |lanellar portions joined by a connecting

bri dge, wherein said device is constructed such that said first 2%%1\%%@“
portions are capabl e of being positioned on opposite sides of th
cribriformfascia, with said connecting bridge passing therethrough, and
wherein said first and second portions ate barriers to neo-

vascul ari sagti.on. ‘} r}e $ esent. i nvention can be used in a nmethod of

treat ment corpfi SPISE SHBF RIS ?Iﬁdnvepﬂgn%q}ieg@tca@é}ﬁag,mglqlbf thecaborgention in a
patient. Prafdledd.y the device is inplanted to substantially avoid
recurrent varicose veins. 15 Preferably the first lanellar portion is
positioned to cover potential entry sites of tributaries to the deep
fenmoral vei si.te ee the cribriformfascia and in partlcular t he
deep pudenda c?fg%y’%? e‘Frg?eé‘bI‘VePﬂ%n E’@é’lﬂ?ﬂa 3 SFVipRFamBsNg firghard t i oned
Lo prevent sebsd pMdIRE byrtieee; afﬁécpéy REdr ridg%mv LRE Ja% h@licd {N9
saphenous vein tributaries, S|te super ial to’ t e Cri ormfascia. 20
Pref erabl y @thfﬁ@tﬁm@bh/mwmdwﬁmhmd secent pccrnonmgre oepabéedf npposieoned

I npl anti ng t he. t. ry vari cose vein surgery. This
reduces the&hﬂ%oé}e '?j %PBQ’I’%"&%‘@%@ SPHCAPSFERS PrBERASENE onpll ex,
high risk améreffabe Qﬁ@mﬂslnGéi&%Hwaﬂgsédéh&‘ﬁBM;Jng d BrHER G0 heyar | COSE
veins. 25 Preferably the device is soft and'f exi bl e to mnimse or

elimnate aWC@é@wﬂpérmral vein or arterial or nerve conpression, and to
mnimsg or elimnate any risk of erosion into surrounding structures.
Furthernore, it should not be felt transcutaneously. Optionally the device

can be sut UTledpresin®irpleaten aaitbeRiel 9@ hlehdd 13RS 6 RpRBMe BeREABRLEd Wi th
one or nore a ents, thensel ves perhaps enbedded within % gegra abl e

mat ri x suchthg&evise P%F@é‘ﬁngﬁo tjvéllmqnﬁonnroan@tte@t neo- vascul arl sation, such as
an inhibitor of vascular endothelial growh factor.

Preferably the device is implanted to substantially avoid recurrent varicose veins.
15 Preferably the first lamellar portion is positioned to cover potential entry sites of
tributaries to the deep femoral vein, sited deep to the cribriform fascia and in
particular, the deep pudendal vein. Preferably the second lamellar portion is
positioned to prevent substantially neo-vascularisation from superficial long

saphenous vein tributaries, sited superficial to the cribriform fascia.

20
Preferably the method wherein the invention may be used 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. Furthermore, it should not be felt
transcutaneously. Opticonally 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.



2 6 MAY 2005 3 Enbodinments of the invention will now be described, by way
of exanple only, with reference to the acconpanying drawi ngs, in which: 5
Fig. I A shows one exanple of the venous anatony in the region of the
sapheno-fenoral junction (known to be extrenely variable in this r@disy) 2005
Fig. IBis a longitudinal cross-section of the junction of Figure IA, Fig.
2A is a perspective view of a device enb%dying the present invention; and
10 Fig. 2B is a transverse cross-section of the device of Fig. 2A after
inplantation. Referring to Figures IA and 1B, the human anatony prior to
vari cose veEmb%urrﬂaftyofmbh;hvetaﬁoﬁ%tthb@%‘é deébrﬁo% wwgf‘ ﬁ%%go{‘@ Qfmt he
present invention, although again, it and asrs that
venous anat5ﬁ?®ﬂ%3Kﬁh%am@gﬂﬁmymanhmenEEmyWMamtabIe The deep fenoral vein 2

| ies beneath a deep fascia 4, i.e. a distinct sheet of fibrous tissue. In
Fig. 1A a portion of the fascia 4 is shown hatched. In the regi on of the
groin, the long Faéohﬂrﬂh@&zs\bﬂb@xﬁnpl@'oﬁ'&let\rb%oﬁteﬁﬁt @n‘i‘ogth%t the
sapheno femoral 20 junction 8, and in the reglon unction 8, the

fascia is fsaphan-femerekanetinh GKQOka@hmeJasemdigvamaﬁic ltfthtsfttegmg;l a 10. Above
the cribriformf Ion heno vein tributaries 12
join the |ong sag nou%gloquﬁm JB'férl0 ?H%l’e hSIJ‘f"?('}IOHIO %é%%?é Ai0, one (or
nore) deep (pudeRgabh ik Ealp@t&bacftﬁ(el\@é} oﬁéd@ﬁ@é@ﬁb&d)hﬁg fhe??&eﬂ?i‘?ﬂ?ent o%m)r al

vein 2. 25 A device enbodying the invention is shown in Figure 2A
consi sts of 2 | ower part 20 conprising a first lanellar portion and an

upper pgyt 22 Coﬁgbﬁ'lggnﬁnﬁ%?s%rlgoss s%gfelnboffrﬂaxg é\}nlfz &g@%g&‘g’fraﬁgdugggfr

parts 20 22 are Joined by a connectln

parts 20, ZﬁqﬂmﬁmapprOX|nately rectangul ar in shape (with 30 rounded
corners), although other shapes, for exanple ovoid, can also be used. The
| ower part is curved to forma sheet which bends through approxi mtely 90

to Referring to Figures 1A and 1B, the human anatomy prior to varicose vein surgery
will be described to assist understanding of the present invention, although again, it

15 1s (known and) emphasised that venous anatomy in this region can be very variable.

The deep femoral vein 2 lies beneath a deep fascia 4, i.e. a distinct sheet of fibrous
tissue. In Fig. 1A a portion of the fascia 4 is shown hatched. In the region of the
grom, the long saphenous vein 6 joins the deep femoral vein 2 at the sapheno-femoral

20 junction 8, and in the region of this junction 8, the fascia is far more loose and is
known as the cribriform fascia 10. Above the cribriform fascia 10 a plurality of long
saphenous vem tributaries 12 join the long saphenous vein 6. Below the cribriform
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. Tt 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 comers), 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



conformto the edge of the deep fenoral vein. The upper part 22 is oriented
such that 2 6 MAY 2005 4 its long sides lie approxinmately parallel to the
axis of curvature of the lower part 22 and also parallel to the short
sides of the lower part 20. The connecting bridge is approximatelys MAY 2005
cylindrical in shape and is formed by a cup-shaped protuberance scul ptured
from or additional to, the | ower part Zb whi ch connects to the upper part

bl e PTEFE Da ™ a
meah: type oY Sincle TERbREr Shiase Ll hg ot Fisvabre Thoedpemngpl

mat eri al  nmeandds@faaiiélQo thsbort4fRd of He IB@E]’O%%I SEPRS corﬂi@?ﬂr%:%ﬂll(gg% %’h e devi ce

i npl antable so is either cf)roduced steril is steri
i s producedanproximaialy eylys r@alzmssha}ut adiis formed dytaatipeshaped proatheenics of

different p, al, .Si ze, a_ran f. three sizes, small, nedium
and | ar ge, %%ﬁregyﬁ%ﬁ " 16‘8"%6%9?&58&3‘er@&ﬁ%%dgl?)%%owcﬁsﬁﬁlt%‘mwrHarf ew
centinetsresz2long, for exanple in the range of from2 to 5 cm and a few

centinetres wide, such as 2 to 3 cm The thickness of t_he mat eri al of t he
device is preferably in the range of 15 0.05 to 0.1 centinetres, but is not

limted t n use.o he .de: i mary varicose vein
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di ssected out. Vi sib ]%1 saphenous vein tributaries 20 12 above the
t

cribrifor m‘h&ts‘t?F‘é qudleﬁﬁ“é renairs {Theidgaice ds amplantitin sol namtihedproﬁhcsi sterileok | owed

I f f 0S| n .t he
antori o ous PeBESENE TR RS BRodibn A PREL C5 i Ym0t AFPIRHAT A oxi mal 1y,
wi t h subseqatnhts eX diffates Iihfyswilcsiﬂ& iFo$ e Ahysle.ad raﬁgéiof@%cadlzeésﬁﬁm $nedidin

articul ar deep pudendal tributary(i es) are exposed, |gat ed and
8| vi ded. w?éﬁ%gﬁ @?ﬂhéwa ks preduged. oﬁa@TdﬁtVIfF@ ip m@amﬁwmtlwhvm n and

the deep fagRy gby le ﬁht%elrﬂ%glo?afp&ﬁrQQﬁ% HE a0 TE R ntgrﬂgé%sﬁﬁbfr Shie fiiyi ded

al so, leaving a small" stu énous vein a Wth the
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I ed, but in
saphenogs vedgﬁ toI 0.1 cént metre%abutclls not l}rmted to that range.

The use of the device in primary varicose vein surgery will now be described with
reference to the preferred surgical method for use of the present invention. The
sapheno-femoral junction is dissected out. All visible long saphenous vein tributaries

20 12 above the cribriform fascia 10 are first ligated and then divided. This is followed
by a formal dissection below the cribriform fascia 10, exposing the anterior surface of
the deep femoral vein 2 both distally and proximally, with subsequent exposure of
both its Jateral and medial aspects. In particular, any deep pudendal tributary(ies) are
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.



30 the preferred nethod the ligation is followed by stripping of the |ong
saphenous vein 6 and preferably it is stripped at |east to knee |eyel. ﬁBG
MAY 2005 5 The device as shown in Figure 2A can then be inplantedz odh 2
that the lower part 20 is placed beneath the cribriformfascia 10 and the
upper part 22 above the cribriform fascia 10, as shown in Figure 2B. The
device is orientated such that the upper5part 22 lies along the |ine of

the deep femppral .vein. The porti of the |ower part 20, which S is curved
to forma fﬁcg%,ge‘lqge %O&ﬁltl@%?%fﬁsggwapﬁﬁ% G Bichithel thelower pag BBet  of

the deep fR/EsRH béBEdih the HBIfbAVCiRADtand %eﬁ@&ég@%@?i ﬁﬂo%ﬁp chﬂﬁgnfnhe axi s

of curvature is approximately parallel to 't enoral ‘'veln'Z, 'so that

the | ower paseiadd, aushovmridFigurh @Bpditiegleeicy indridnitmedineh thetrthe apper i 22

especially pn i,ts ial .aspect,. as shawn,jn Fjgure 2B. As can al so be

seen in Fi gﬁ?sealﬁrﬁg, {Et%ﬂléleggﬁ?%%[ep rf"gmBV’f&ﬂB Ehe perienqftheleasr pert 2, Whish

Vi ci ni tys of is@ufedttd orm 8 ALEAs SAPRARAdEER i Rihel ' - ting
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| ong saphe@espdemeral vemdpl hedlopviet parh 2@ is implafited sich ieat olfie adieofleurvarareiis such
that it holds it.self in place due to the surroundin 15 anat onmy. However,
the devi oo SRPYiBR il fu e Bmirapy B2 6y ot Bdpwertees Biisuess
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and 20,fl [ - 1 0L.m or. el imnate any.de al vein or arterial
or nerve ?éntg% glggnﬁg;rgﬁgﬁ}dﬁ’t%&gﬁ%e iy SR ?mgfa]){mnﬁﬁﬁréggﬂgiy FLRGHNSr 0si on

i nto surrousritigegnayshe approniatitel Pddi tbilaRAtiYred Tong aA%w BR 44T long

transcut aneously. The device operates as a barrrer to prevent

neo- vascul aPReious NemsaanpEhEeiniedur rence 25 of varicose veins. The upper
part 22 prevents neo-vascul arisation fromany of the nore superficial
saphenous long vein tributaries 12. The |lower part 20, and in particular
i ts nedial Theghapoof thedevice vesush tiue itdoldd itseIftie pldcaiuent thy seirb@figd t he deep
pudendal vein trihytary or other tributaries 14. Enbodi nents of the device
15 anatomy. However, the device can, optionally, be held in place by use of
(absorbable) sutures, until incorporated. Although the device is implanted sterile,

per-operative antibiotics can, in addition, be used if necessary.

The composition and thickness of the device mean that it is sufficiently soft and
20 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. Additionally, it cannot be felt transcutaneously.

The device operates as a barrier to prevent neo-vascularisation, and hence recurrence
25  of varicose veins. The upper part 22 prevents neo-vascularisation from any of the
more superficial saphenous long vein tributaries 12. The lower part 20, and in
particular its medial flap portion, covers the usual potential entry sites of the deep
pudendal vein tributary or other tributaries 14. Embodiments of the device
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



constructed of nmesh have very small|l pore size such that small bl ood vessels
are 30 substantially prevented fromgrow ng through it. Typically the pore
size would be the snullest available from manufactures of the E
material. Recurrences of varicosity 2 6 MAY 2005 6 are insigni?gﬁ MAY 2005
they are fed fromvessels |less than about 1 mmin dianeter, even if such
vessel s nanaged to grOM/through t he nesW pores at all. The preferred

enbodi nent of .t he .devi c n oatin according to a 5 further
enbodi ment gr lPﬂ%m?ﬁ%ﬁ hBHaretfﬁg%iﬂ) gﬁ*ﬁgg n@?%‘éﬂ’ﬁln& gReter.eGNeRitt h or
coat ed wthsm&e@gelmmgéﬂ%gﬁw{lﬁo@htﬁ@né&? re&’&ﬂﬁﬂ regul ates

neo-vascul ari sation, for exanple angi ogenesis. Such a nodul ator may be,-

for exanple an antagonist of a positive regulator of angiogenesis.
ar endot helial growth

Preferred or clude antagonists of asc
factor ( VEggéjprf S I éiuIB? tdﬁéh% e":’r%r%‘s §B€H;‘/t|‘ﬁ$fv’d ﬁﬁ%\‘f’%‘feé’ RSN HE 2
optionals f eﬁﬂh’éﬁeﬁ@o(ﬁﬁﬁﬁi BB invehHish, gy diév?cre rfxéﬁpﬁé m-ggﬁalﬂigﬂcg{ RhRbr O

modul ators may be adhered to the device, e provi rect]I-y on
t he mesh orcaptadevithhbnepr mhre wedilators dﬂaneagnmtwlwehngulatminmawsculansamodpI ators

may be plac l.gse. roxn m to t devi c ex |l e 15 at qr near
to the si tef%gfzk‘gm gﬁ%‘g PR '#‘i'\éhﬁﬁ%‘ldqiqt%rr %j 3 agenistpt Aoduced
at the sanepdsitiie regulatepsLaNEHtentels.| M@Fﬁd%bdlﬂat@fs 1Baﬁd9§1‘{t'a%&rlst§ﬁ?h a

nodul at or or nodul ators nay be provided within a bi odegradable matrix, such

as col | agenvafulgesndothelialiprewiinfactor (WBGRe adhered to the surface of t he
devi ce, ;or 20 may be provided directly on the nesh or material of the
device. Alternatively, the mtrix conprising a nodul ator or nodul ators of

an agent whTeuseefehabemonech needuldtarlsividild B aiBytidifl fdatidk@Sugplensd@se
prommtygtg%het the device, for exanple at or near to the site of
i npl ant at i amichTuRsHOR.a L be H@ﬂ“h’ﬁpré’@ uldiers maydwpadhered to the device, or

neo- vascul ghh Rideki - n.age regul ates
angi ogenesi s, y$|attébanl a? el%rte@t;fﬂg}t? %uﬁhrq}qﬁgt% fﬁ%r%a & dﬁiﬁ%h"e&” an agent
whi ch regul mod@gatoeor madlrlﬂioas’ magbke phucesd itCodehabxintisy t@ftﬁ@dé\ﬁce, for example

15 at or near to the site of implantation. The modulator or modulators may be introduced

at the same time or subsequent to implantation of the device.

Such a modulator or modulators may be provided within a biodegradable matrix, such
as collagen or gelatin. The matrix may be adhered to the surface of the device, or

20  may be provided directly on the mesh or material of the device. Alternatively, the
matrix comprising a modulator or modulators of an agent which regulates neo-
vascularisation may be situated in close proximity to the to the device, for example at

or near to the site of implantation.

25 A modulator of an agent which regulates neo-vascularisation, for example a
modulator of an agent which regulates angiogenesis, is an agent that modulates the
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 angiogenesis itsélf, such that its activity is

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



of the agent which regul ates neo-vascul ari sation are reduced (i.e., the
nodul at or may be an antagonist) or increased (i.e., the nodul ator may be
an agonist). The 30 nodul ator may exert its effect through direct 76 MAY 2005
nodul ati on, for exanple a nodulator which binds to an agent which

regul at es angi ogenesis itself, such that_its activity is altered.
Alternatively, the agent may exert its et f ect t hrough i ndi rect nodul ati on,

f 2 6 MAY 7 | dul at whi ch binds tp a receptor for an
agrent whi che’rgge%gg?ﬁf: aatf%id‘l?%ﬁ@%%&ﬁi%@? agtrefor ok aEswhichiresulases of gnal | i ng
i's al tered. afgiygdesi BeR Wat GahidictidE 6L BLARNRE TOSW-al OAn)ﬁ[)hﬁHla GRfkyhi ch

regul ates neo-vascul ari sation may be used in" the prese I nventiom 5

Preferred nétgPiablsrsodudatoygban agenhwhishasgiates nacemascolarisatinmmalybaned sn of

positive g r?stcﬁ{i%vgrg angi ogenesi s, for exanple nodul ators of VEGF. O her
nmodula

preferred or's A% ant agoni sts of an agent which regul ates

angi ogenesis. More preferred nodul ators are antagoni sts of positive
regul ators of angi ogenesis, for 10 exanple antagonists of VEGF. As used
herein, thePlefiadanedaarssior yse ia thopiesent énvenon atconodflatarsyifggeitivsi s means

any agent | L phL hi: ctivity. of 0S4, requl at or aqf

angi ogenesi }g’{g{ﬁ% f%gg%%éeéen%ggfhtﬁbﬂaénql%31083%%}%%g#gh&g:f &t PIE ator (i.e.
t he processmoliulatornae ahfigbRiRtsaiTdn hpert aig] RelRRksQhgiokefesiXaNRke, VEGF) or
i nhibits sign of the regulator via a receptor for the regul ator.

| 1ing . X: J
Typical ly, %rﬁ?%ﬁ%ml%QrSsaﬁ%émﬁwwtwf posifivetregulptars ofomigiagenesis, dgul at or  of
angi ogepgesi &@lg%ﬁg%owyop{}%@faceut I cal |y acceptabl e nodul at or of an agent

whi ch regul at gllogenesi §, for exanple a nodul ator, such as an
ant agoni st, of a positive regulator of angiogenesis, can be used in the

present i nv/gnt Ieﬁg}f I.n particul ar, antagonists of vascul ar endotheli al
growt h factof4s r%&a&ﬁﬁrm@mﬁ obh B Teglator Ghengip gertesis ieang MBGF- A)

(Neufel d etag@ht whitWhibild 8@ acfFi ﬂ]\g g ' 0 QL oNES:
(Ferrara, 1993, Trends Car iagva@(’:\@.' %ﬁ‘%,regg%%g&l?g? cgll)esclgpf’gp%ﬁgst
growt h f actighibits the expression of that regulator (i.e. the process of transcription and
15 translation of, for example, VEGF) or inhibits signalling of the regulator viza a
receptor for the regulator. Typically, an antagonist specific for a particular positive

regulator of angiogenesis is used.

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. Med. 3, 244-250), basic fibroblast growth factor

25 (bFGF) (Folkman and Shing, 1992, J. Biol. Chem. 267, 10931-10934), hepatocyte
growth factor (HGF) (Leung er al., 1989, Science 246, 1306-1309), angiopoietin-1,
insulin-like growth factor-1 and -2 (Tischer er al., 1989, Biochem. Biophys. Res.
Commun. 165, 1198-1206; Conn et 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 er al., 1995, I. 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.,




25 (bFGF) (Fol kman and Shing, 1992, J. Biol. Chem 267, 10931-10934),

hepat ocyte growh factor (HGF) (Leung et al., 1989, Science 246, ?5 MAY 9005
1306-1309), angiopoietin-1, insulin-like gromh factor-1 and -2 (T scwgr

et al., 1989, Biochem Biophys. Res. Comun. 165, 1198-1206; Conn et al.,
1990, Proc. Natl. Acad. Sc. USA 87, 2628- 2633)), epidermal growth factor
(Maglione et at, 1991, Proc. Natl. Acad.® Sc. USA 30 88, 9267-9271; Di Sal vo

t at, 1995 . B . 0, 7717-7723), platel et-. derived wt h
fe acf1 or (Ti s}:%ge%f OEIE Qéﬁn_e ,%??g%?,gz)\ﬁm BrgH m(ﬁ%&?ﬁ’e a; %%gﬁﬁlpga%%on%f Rf et

al ., 1993, WMelvasdBtlakant GRdstachclin by b 324 ﬂrthéﬁweﬂﬁ!&%iﬁﬁpiéﬂgmgws% .
(Magl i one et _al Y 2005 8 1993, Oncogene 8, 925-931) are useful in

.. 26
the i nvent i ¥YEGH, prgfirabiyan angenisinSYEGBA, artesedas tresinasatinn. pr ost acycl i n
may be useful in the invention. Typically antagonists of VEG-, preferably
an antagoni st of VEGF-A, are used in the invention. 5 Suitable VEG-

ant agonisst sSiitblaMBGEntapyhich iadthidadi- ¥ Gshidoli98Rd %%&;ﬂﬁndﬁqgagmnt S
thereof; receptor nolecules which bind specifically to G, agéents which
i nhi bi t VEGE2EMEIE thereols sicepivnmplasules maidhbind dpgst fiadly o ME@S agentsi nase

(PTK) i nhi ht: A I ustin A (see for.exanple,. Vltenberger
et al., 133%‘?5??hl‘ﬁ%gf’.ﬁEﬁ@?@‘ﬁéﬁ%&@%ﬁ”ﬁ%&ﬁ%@{mwﬁf&pnfg‘fmésel995, Brit.
J. Phar mac dPTKY) Ihibitdrs 262 e48ple Visehdahih 20 QRrE Srsexahpl, Walldadersagenis Whi ch
i nhibit bi VEG- receptors or extracellul ar donai ns

[ f G-
t hereof , f &%952%36?1\6%51161(%%]“1&1- 38 d 621129 Biu el 4., | %% Bridr J. Eharmice]. 114,
Gengri [ , . j 70.. 15059- 15065) .
an'? 251)21:6\3/![ ;ﬁg@ig. f\lrrl%ﬁ}ﬁ ﬁggiga%l%‘isg %‘?ﬁ%‘%ﬁ@%ﬁ‘é v?ﬁgé@%‘?!g%%g@p@ofd%ﬁﬁf? i ng; and

agents whi CREGRhedeptory/EGEx tectiluiat dommaing heree§ Fopdeumiplé PrabiThdtof 5 eerf or
exanpl e, 154 @utfo et al., 1996, J. Biol. Chem 271, 28220- 28228%. VEGF
anagt oni st sV GXEHRT XaPPle.iEengRpeviichor 2l 595 hdbigh Chegettt 10RI T h5e6%.

ant agoni st syfiF Sh@Badi oA : i ts.(for
exanpl e drugs and_%ta?hgtrs tag%elﬁ?g{jé/?%egﬁﬁﬁgﬁan ?ygg’ﬂ: erse?é’ﬁaﬁ}g%ﬁlﬁﬁ%aﬁfit TGF3
or its |igageatspdhich mbibiteXBOPlaetivatioanior ekaraple milldmycidh. (s& for exfhgle) 270,

L2607 33513 P00 by et e i, OB o e o o
drive VEGE the invention also include agents which are antagonists of signals that drive VEGF
production, such as agents (for example drugs and other agents, including antibodies)
which inhibit TGF3 or its ligands (see for example, Frank et al., 1995, J. 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

production and/or synthesis.

An anti-VEGF antibody suitable for use in the invention is typically capable of
nhibiting 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.c.
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.



production and/or synthesis. An anti-VEGF anti body suitable for use in the
I nvention is typically capable of inhibiting the activity of VEG- in vivo.
Preferably the antibody will specifically 25 bind to VEG-. An anti?gcm,{ ZWS
ot her conpound, specifically binds to VEG-, i.e. does not bind
substantially to other proteins. A variety of protocols for conpetitive

bi ndi ng or i munoradi onetric assays to dét ermine the speci fi c binding

capabilit .ho re | 1__kno i he art. Such i mmunoassays

tygi cal | yyi ﬁ@’%lag{e}b‘ﬁ}eﬁ’%’ g%”(ﬂgltyfl(?\ﬁ%oqr "&9}}?\3T°é]§€sﬁife‘€%%holﬁ’ nal#®di fi c protein

and its ant nedyloanrefdr@o He FPRARWIATBRLetty TR aB%bs RS eﬂﬁdrgﬁ'?n grrcparym( 2005
r polyc

9 The anti body may be polyclonal or nonocl onal. The t onal and
nonocl onal Pefstended {hee bmifed to prrtitiaroyetheds of rbdwemioant i body preparati on
and are not intended to be limted to particular nethods of production. 5
Anti - VEGF antibodies for use in the invention may be antibodies to ful

| ength  SumaniVEEEFRokpeR: felase B ht HAGRTESN Ml belufidbodi B0 fiflSefif POSeS of
this invention, _the term"antibody", unless Specified to the contrary,

i ncl udes fr BynantVEQ polpensides ar fragraenss thetdoé h Fomtha parposthed thisdimtitiog,
activity fo ke | -l olvnucl eofide of the inyention, a
{1 olbsteRp AL SaRRE S, e ORI SN SR BT RS

pol ypepti de of the Inve

i ncl ude Fv, afi{tedies vehich Maataih Zhdir Eiﬁm@taﬁtivigﬁfdi\@'ﬂol)@ipﬁhé‘&{c‘édﬁ@Bﬂ/ )
anti bodies. Furthernpre, the antibodjes and fragnent thereof may be
chimeric arRlyBidrtide ofthe mventiond 2 aabpppiiecy the nvemtson ecifragment dbres,

Anti - VEGF agtd ' (53] ' I t hod. ans for 15
prepari fla; aﬁ%dl%ﬁ%g%}tiﬁals@%%ﬁﬁﬁ oagﬁdgifalg?%ﬁ%%n?gﬁgm i3 Sf“r%e D see for
exanpl e Haartihedasd Fusthem{cl§8B} aritwnidide adil €3gmébnt abeb pinmay be Vawald . Col d
Spring Harbor. Labo ory_Press, Cold Spring Harbor, NY. For exanple, an
alr[:ti body naﬁfm&’é’h eﬁféﬁhﬁ@%"ﬁfﬂ/aﬂ%ﬂ"gﬁ@rﬁH@’Pﬁé@ﬁ/aﬂtwoﬁlmost ani mal agai nst the
whol e pol ypeptide or a fragnent thereof, for exanple an antigenic epitope
t hereof, herein after the 20 "i mmunogen".
Anti-VEGF antibodies can be produced by any suitable method. Means for

15 preparing and characterising antibodies are well known in the art, see for example
Harlow and Lane (1988) “Antibodies: A Laboratory Manual”, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY. For example, an antibody may be
produced by raising antibody in a host animal against the whole polypeptide or a
fragment thereof, for example an antigenic epitope thereof, herein after the

20 “immunogen”.

A method for producing a polyclonal antibody comprises 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).



A nmet hod for producing a polyclonal antibody conprises inmmunising a
suitabl e host aninmal, for exanple an experinental animal, with the

i mmunogen and isolating imunoglobulins fromthe serum The aninah. Y: 9005
therefore be inoculated with the 25 i nmunogen, bl ood subsequently é 3
fromthe animal and the IgG fraction p éified. A et hod for producing a
nonocl onal anti body conprises imortalising cells which produce the

desired t l.] d d | 30 |1
from an | nottniodidkd ST Bebling sy PRRBHE Sl Heatlebteioit er and
Mlstein (dShiBhtidiall prezedn®, TARy¥9domasindy begrowdQ2ulth MNinjelRRr tal i zed

cell producjing the desired antibody may be selected by a conventl onal
procedur e. 'M¥@PERBREIRE fareptiprotissites flvidonintatle Weod st[m efian

intraperito on of .as S, f UId he bl oqd stream
of an all oggm%elé%h%g Olfl?r{nr@&ocﬂlggmﬁlﬂ)l %%bgdHH’é]gPan HT‘%% ?Bf?é??reﬁrg’y)’ He
prepar ecs byvitra ifnmiriisabioh STHNSALnAhoe{tch UPRGWEY BP Rt @satichQlpwed by
transfornatfdfnn of the Cﬁlnﬁzhocyt es with Epstein-Barr virus. For the
product i on SMPISEHeHBitbdiPste-Baiaisl ycl onal anti bodi es, the experi ment al
animal is suitably a goat, rabbit, rat or nouse. If de5| red, the immunogen
may be 10 adm nistered as a conj ugate in which the inmmnogen i s coupl ed,
for exanpl eFarithe prczdmdmrcdilbbdnh afonocienalfant !@:@l)@lﬂnﬂpaﬁﬂﬂoﬂle@ ehk dipSGiméala
suitable carrie carrier pmolecule is typically a phyS|oIog|caIIy
accept abl e ‘B’é‘i’lﬁf’érsmt%ﬂlé AZREY FOUY GhPRINARY- Ifrﬁ?“*@é the dngageemmay bt desi r ed,

pur i 1 b LamkIERabd 8 80 DAC S ER AR S ieR) 36hag agponent

of a non-human anti bod uman conponen out nti a
interferi ngSIdw thain héom:bnﬂthe ;zmnmfactdh&sﬂnés boa yuitablextanderatheg@frierPr ef er abI Y,

anti - VEGF ant di.e i.n, the invention (and _antigen bindjn

fragnents trﬂgt’egglf’)lsf}? BH rpi‘é(flgpiglé’éﬁyﬁ?cﬁf@% GAmicn The alﬁ‘?FI t@@eglE f or
exanpl e, hhghbaf{bldidd Inddimking, berifféd121, VEGR165, VEGFJ89 or VEGF206 and
low toxicity

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,2;, VEGF;ss, VEGFge or VEGF26 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 ncluding HAVA and/or HACA response). An antibody where the individual
conponents, such as the variable region, constant region and franework,

i ndi vidual ly and/ or collectively possess | ow i nmunogenicity is parglﬁqm,ivamy
useful . 25 Exanples of anti-VEGF antibodies are well known in the art, see
for exanple Asano et at, 1995, Hybrldoma 14, 475-480 and Kimet al., 1992
G owmh Factors 7, 53-64. VEG- receptor ol ecul es for use in the present

[ [ 3 d nj cit

Pr of or AEPy?'ﬁﬂf&%E&*eHeZ@e&éaﬁ%A;D‘F%ﬁfﬁr?%‘amrﬁﬁife“ 1 B o - drdni ¢y
bi nding to \sEGBSA\m%mgm QIeWEE@LC&ﬂ ,9993, rsehc%@zsé/% Mcgﬂﬁﬂ{ SrgiSUCh as
tyrosi ne ki nase _receptors, Fl k, for exanple k-1, and 2 6 MAY 2005

11 FIt, for Pascamitie Arad.St. Hﬁdu Sr‘-ﬂ,t7533 788% S‘hgmyeﬁanb,l k990|L@ac®genals 519996,
Ve es. et a ence
D00 oM 2830 7am K 3o SRR B R St §30 456

Shi buya et at, 1990, Oncogene 5, 519- 524, and Terman et at, 1992, B| ochem
Bi ophys. Re Commun. 187, 1579-1586. 5 VEGF receptor nol ecul es al so
i ncl ude VEGI% Er@PcE‘-’ﬁFPJtPT molechles alse lmill@fCUE@iF rgeplorvEEEniemeumoleedepirsk  f usi on

nol ecul es a A r eof VECE recept.or ltinmeric
nol ecul es cg/(nt (?:%grdﬁerﬁlﬁé%r\ég%t rsm{1 ﬁegﬁgP%FP}’ﬂﬁlgﬁfm‘ffia tp Fﬁr}ue VEGF
receptors |i meﬁrmeﬁoﬂmmlmﬁemmlebmlkeixﬁcorﬁf&@ alieF QRhAELi okl Y ﬁléﬁf‘%{f I C

nol ecul es can further _conprise a s%dgnal pepti de of a secreted protein to

di rect expr@%%%ﬁ’oﬁvﬁ & TREAPIeTRRAked vgloae of mors/iberers. nMERGT scenioor fu|5| gnl
I I gl obul in
ol soul o2 anERERC nbciles &R AP Cor b ARl el of N BRIGLH GRS

r ecept or ( s) dirsgE@kpiessiomof the aptltimefit dioddtuho| ecul es can be assenbl ed as
nmononers, or hetero- or honmo- nultiners. VEGF i nmunoreceptor fusion
nol ecul es can al so be nonoval ent or nultival ent. Exanples of VEG-

i nunor ecepyeIGH iﬁﬁh&ﬁbre@t&%&&% nRI&uRSRE LOARHHEYa MA b FhefbnrorBhOC-
Natl. Acad. Sci. USA 92, 10457-

oI more 1mmunoglobulm molecules and all or a functional fragment of one or more
15 VEGEF 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
VEGF receptor molecule can contain a substitution of one or more codon encoding

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



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 fragnent or
derivative of a VEG- receptor nolecule refers to a fragnent of t@ﬁﬁvﬁgﬂﬁ
receptor polypeptide or a fragnent of the VEG- receptor pol ynucl M
sequence that encodes the VEGF pol ypeptide, that is of sufficient size 25
and sequence to functionally resenble VEEGF receptor nol ecul es that can be

used in th iaventio or .exanpl & whi bi nd specifically to VEG-
and possess ﬁ?"(ﬁ)}r\?ﬁ ﬁc?rﬁrr%ma%lgboe%l%i ??/% ‘fxu%bﬁ%gﬁi ‘gH%Fmé%aﬁ%is é‘ﬁR’I(BFCUéaTVEG:
receptor nmoBisloge Greéte Piblchind osso0dhd Vet MEETsdi&RePe RE4RpS. For

exanpl e, a functional equivalent of VEG-"receptor nolecule can’contain a
"SI LENT" codon or one or nore amno 30 acid substitutions, deletions or

addi tions. : ctional ui val ent of VEGE receptaqr nol ecul e
can cont ai nﬁ(aﬁr%}ﬁ%g%ng gl oﬁ{agg’ %ﬁgsedp tﬁ%q’u”@e’?@&’d'ﬂa%ﬁlé%af’ %gm%‘w °§'§ﬁ%ﬂr’61r

di fferent hysdifiidaigenadtedtiticast feptides, IHOERABHICH 'dﬁgcﬁeﬁ@&im&}@sa@id\w 2005
12 hydrophobi c. ami no acid. See Ausubel et al., rrent Protocols In

Mol ecul ar B84 0laraeepidpaniiselpsedgn ALQo-9929861W | ey- | nt er sci ence, New
York (1989). VEG- antagonists suitable for use in the invention may al so
be ol igonucleotides and 5 nodified oligonucl eotides or peptides, for

exanpl e ol i YyEQcireadonthessuaabi f6ELRSA thd ilvertonAn B /A58 be Shald aRflé@fesas

di scl osed ip WO- A-9929861. VEGF ant agoni sts suitable for use in the

i nventi on nE¥REPIESMRE mplgsylesiprlide biexclic Isterapylic ecommaundeaedistlesediinc| ude

bi cycli g he{ygs.9Cyb 3 1.S.C ] VIO, A- 99/ 61444,

mer capt go_ acyl a% %?)}63%‘?% e%@‘g %aaelglnz)sgcgf(gegﬂvlg{g‘éﬁlqgﬁi lﬁﬁlﬂs ¢ 1h324625,

qui nol i ne aHHAgLN324624,iqeinddiee avdteinaadindidedineess discly¥edAn ¥0B386643 vgwd

N-aryl (thio hracilic acid am de derivatives as disclosed in

WO A¥082782%“%%ﬁﬁ3af‘blﬂ)?‘5 a ?’aégévf%léﬁ drevatiyes pedisdasedip WHeAtQ0RYS2h

ant agoni st of VEGF, or indeed an 15 antagoni st of any agent which regul ates
angi ogenesi s. For exanple, assays may be carried out to determ ne whether

a test subsfanswtable asagratAndeofaraert ey omidentify ancanpagensst of VEGH, o indeadiah at i on

of VEGH, Suﬁ'@ag%%?s?%? annifayge?]? wﬁ%ﬁnrr!egeu ats. :Emglilgéeggsig. eH)r example, assays may be

carried out to determine whether a test substance is capable of antagonising

expression and/or translation of VEGF. Such assays may be carried out using cell
based systems, or using cell free recombinant systems. Alternatively, a cell can be
stimulated using VEGF in the presence of a test substance and the amount of NO

20 release measured, for example by use of the Griess reagent. Reduced NO production
as compared to a similar assay carried out in the absence of NO is indicative of the

test substance being an antagonist of VEGF.

Suitable test substances for use in assays for identifying antagonists of VEGF include

25 combinatorial libraries, defined chemical entities, peptides and peptide mimetics,
oligonucleotides 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.



based systens, or using cell free reconbinant systens. Alternatively, a
cell can be stimulated using VEGF in the presence of a test substance and
the amount of NO 20 rel ease neasured, for exanple by use of the G i @dsMAY 2005
reagent. Reduced NO production as conpared to a simlar assay carried out
in the absence of NOis indicative of the test substance being an

ant agoni st of VEGF. Suitable test substddces for use in assays for

i dentifyi ngﬁeg.t ag(gnitsts .of VEGF idg'gil ude 25 conbinatorial libraries,
defi ned cheni ¢ar et ITRYS argdieseyaych apfagmse abeaggntiwhichgegulaes gonucl eot i des

and nat ural apsiegsHetis! fo?léﬁ‘ﬁri%gll%g,/ﬁ@ﬁ, et Pk ANGER: T5Y, %)tﬁe%s? %g%idgrt ﬁgst

initial screen of, for exa ten “substances per reacti o
subst ances 8%, paleeti§8%ulat tehstaiibty at lehst51004, @n)dastst0oe] -t Mekisvd @ adtl 1¥ast 95%

Furth L duct A |l e, | I | ycl |
ot boci e oL R0 R e i SF g Rk et Rk o Boas, Bk o,
COR- g af § edsomf:phollinaskmMyl (dRgiP ed 00 SoMAY aelifined % b 6l8) Led.apbagont sts

are those whi ch antagoni se an agent which regulates anglogenesi’s,

exanpl e VEGEoVSy Paeferablys thelonpgomist etk achie@ubstantiadhstota3@ftagatistemat is 40%
at | east 509 t, 60% at.. | east. 70% . at | east 80% at |east 90% at

| east 95% B/i;efeg%blngxg{ll %’30%3‘3 ally %Om‘étﬁg’rlajﬂ’}i%&?cﬂ’f’ltlf Pethe As58i t or of 1 pgnmi -,
10 pgm -', 100 gm -1, 5 500 gm-', 1 ngm "', 10 ngm -', 100ng m "' as
determ ned in an assay as described above. Preferably, the antagonist wll
achi eve sub$PaPRITEItAgE antagonisanreprsants the peeentigs depreedesindibyvity”, Wowever

subst ant4 al oTaye] ly iphibit activity in the. agsay. The percentage

ant ago n?ds m {rh)eétpl%es e n‘?rtseﬁ’t Lr)éea pgéppagﬁ?%a‘éasa%yércégke@ quh 1 %’&Hr?ﬁe_flw and.hwerssr - 10
that is nmeasfithest fbseincQNAAY c&APinAfioRsSMY Ab6R hbMRfhrRUldebitel BB Presence and
absence of the test substance. Any conbination of the above nentioned

degrees of PETEagsIBlboRANg conesmiration eDinbibntor atay be wsed iondkfbictanr may be
used to defifsdat @i j [ he _inventi W th greater

ant agoni sm at_% vt coﬁgl&e)ﬂiteﬁg¥glnglég’%%%#ﬁ{eﬁrg%‘;aé?l?’@a.a??‘%"9&&88?%?5‘?‘ %% t he
preferred uwengprefdmedi nvention, the device is inplanted at the tinme of

15

According to the preferred use 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.



primary varicose vein surgery to reduce the nunber of surgical procedures
and to avoid the nore difficult surgery for recurrent varicose veins. 2 6
MAY 2005 14 CLAIMS 1. A nedical device conprising first (20) and %
(22) lanellar portions joined by a connecting bridge (24), mhereigﬁgéﬁﬁ 05
device is constructed such that said 5 first and second portions are
capabl e of being positioned on oppositeléides of the cribriformfascia

(10), with ii nnecting bridge passing therethrough, and wherein said
first and s ortions are barriers to neo-vascul arisation. 2. A device

according to claim1, wherein the first and second | anellar portions 10
are substantially rectangular, or ovoid. 3. A device according to claim 2,
wher ei n t hel shor A Bedieal dsvicelsempaisingigst|(20) fnidrsstond (@Bplahmillappertionn ar e
subst anti al el to the | sides of ,the second |anellar portion.
15 4. A devg%ne%%g{ﬁo%o&nﬁ mf%bl}qggict%g)l,whﬁre&ﬂ sayd dg¥ies isicAnstmeted sush that §eA| ar
portion s cofist asdsecand bafionh hfettapsbhlé Qf@éiﬂ%agsj%&gqﬁgiﬁogiwgesaofgﬂét| on of

the periphery of the deep fenoral vein (2). evice according to
any one of %wfa%é@siar{éogwaﬂh@;d oaeeting hridge pessimeibeiatigohgh,dgd wierein

appr oxi mat e, ' | LR: 6. devi ce .according to any one of the
precedi ng c%agq I‘r%r}xsgth |%%%?QPE§P®Q§%§’W?%% Iﬂﬁoé‘.'ascz‘%la‘??a?ﬁndevi ce according to
any one of the preceding clains nade fromat |east one of PTFE, Dacron TM
pol ypropyl ene, and, Marl exTM or other simlar inplantable, non-

bi odegr adabf-e natélevige aceydme tackemile whaegomhaifing and sesppddamelidr poméons

precedi pg Cﬂr@‘isﬁ‘@stéﬁ{%%ﬂ?ir%té%\%éf&ro%tohcﬁnd second | anellar portions and said

connecting bridge are’a of thé same

3. A device according to claim 2, wherein the short sides of the rectangular first
lamellar portion are substantially parallel to the Jong 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 Jocatable around at least a portion of the periphery of the

deep femoral vein (2).

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.
25

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 and said connecting bridge are all made of the same

material.



material. 2 6 MAY 2005 15 9. A device according to any one of the
preceding clainms made of a nesh-like material. 10. A device according to
claim9, wherein the pore size of the nesh 5 substantially prevents the
growth of bl ood vessels therethrough. 11. A device according to any boMa 25
the preceding clains which is wholly inplantable within a patient. 10 12.
A device according to claim11l, which cad be sutured into place. 13. A
devi ce according to any one of the preceding clains coated with at | east
one nodul ator of an agent which regul at es neo-vascul arisation. 15 14. A

devi ce accondi ng 4 @ewitdidBoiin | | rggg tor 9 agent, whi ch
regul ates neo-vascul ari sation’ co ﬁngéjgﬂge?#rgcr#g ér%lg]s srﬁéq’@gacragﬁ}-ﬂke
endot hel i al mftevlh factor. 15. A device according to claim 13 or 14,

wherein said,at |east one ent is O praovided within a biodegradabl e
matrix. 16. qf&' devt %Vl%ec%c(?f)’faiiiq?ﬁgmt%a‘m éiwﬁq@{l thare size 9hthe meddegr adabl e
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11. A device according to any one of the preceding claims which is wholly

implantable within a patient.
10 12. A device according to claim 11, which can be sutured into place.

13. A device according to any one of the preceding claims coated with at least

one modulator of an agent which regulates neo-vascularisation.
15 14, A device according to claim 13, wherein a said modulator of an agent which

regulates neo-vascularisation comprises an antagonist of vascular endothehal growth

factor.

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

20 provided within a biodegradable matrix.

16. A device according to claim 15, wherein sajd biodegradable matrix comprises

at least one of collagen and gelatin

25



