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DESCRI PTI ON " CATHETER BALLOONS" The present invention
relates to a balloon for nedical devices, in

w@arosioasBar for a ball oon positioned at the di BCHIB2668H004584

of a catheter for use in angioplasty. The use of
catheters in angioplasty is widely known. A catheter
equi pped at its distal end with a balloon is noved
forward, following a guide wire, until the opening of

the narrowed artery is re ? % the balloon is
positioned at the narrow %Eg RF E§11\’Ttery, it is
repeatedly inflated and _deflated, Lnflating the

bal | oon and subsequent' W%ﬁ iﬁﬁLFPOﬁ%s'i de the

artery reduces the anount ,of narrowi ng of the arteri al
duct ARG rBEEERBS M GIEhdare BPOBESEI obPi Pt talloon  for
cardi ac area affected by the _stenosis . The L
BRericed dMpiiesal WhdParERsHlea arachelieppcositioned
thegﬂ astics material of which the balloon is |

eéén&hier disdadecd@bniofe i CRERPPET abieE, UERalni 3ngheplasty.
adaptability of the balloon to the artery system and

its r&%est asce O6 serEhelmonf fithdanshdlasty 1s widely
characteristics for optinum operation of the balloon,
¥hownequhr erediitelayf ednpir@iteaandibsr ahgitrlangnthewith a
di nensi ons of the ball oon may vary dependi ng on the

topid coln uise monked hEoswazedo ffallewigsseh gnidewhiicke,t hetil
the opening of the narrowed artery is reached. Once the
balloon is positioned at the narrowing of the artery, it
is repeatediy inflated and deflated. Inflating the
balloon and subsequently deflating it inside the artery
reduces the amount of narrowing of the arterial duct and
restores an adequate blood flow in the cardiac area
affected by the stenosis.

The chemical/physical and mechanical
characteristics of the plastics material of which the
balloon is constituted determine its compliance, that is
the adaptability of the balloon to the artery system,
and its resistance to stretching, fundamental
characteristics for optimum operation of the balloon.
The requirements of compliance and strength and the
dimensions of the balloon may vary depending on the type

of use and the size of the wvessel into which the

catheter is inserted. The advantages offered by the
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catheter is inserted. The advantages offered by the2
various polyners are matched to the specific

wore@lasizeal applications of the ball oons. The peDIB2668/004584

addressed by the invention is that of naking avail able
a catheter ball oon having inproved conpliance
characteristics conpared with state of the art
bal | oons. The subject of the“invention is therefore

%@%fﬁﬂ%(gofbﬁéggté£geﬁgt ESrEQ éhr éﬁ?%ﬁ%fg mechanical
bal I'oons T or*'use i N~ angroplasty, and a-“balloon

f.actur ed. wi q%it, outlined in the appended
(r:é%g)l rjr‘ﬁat('}% ocf‘tna l%l%tbea}%isjscﬁ%ss' and advant ages of the
bal | o mhiqu's t he .subj ect .of the invention wll
beco Jar i??oﬁﬁéﬁgskgﬁlaﬁrﬁp%ef%V?ﬁﬁlﬁ%s&Fiﬁh%ﬁ1Of
of .t.he inventi and fron}{igure 1 ich follows |t

W c Y e 3gr §FrREREEcabPRhYCPRe PRVLIYe 1mproved
strength of ball oons prepared from pol yner nateri al

iGES 0CRREALRGEAETORS BAMRRIRG f WithseStakte of the
nmedi cal__devi ces according to the invention are forned
PEEMIR Qe opol ymers with pol yest er - ani de bl ocks.

Sai d pol yester-am de polyners are comonly identified

by t h&hserFadyhePEACEN G tivventrion hes pshewef orgt dtical use
suitable for obtaining a balloon as in the present
ofvent¢omsittuent material for catheter balloons for use
in angioplasty, and a balloon manufactured with it, as‘
outlined in the appended claims.

Other characteristics and advantages of the balloon
which 1is the gubject of the invention will become
clearer from the following detailed description of the
invention and from figure 1 which follows it and which
shows the graph indicating the tensile strength of
balloons prepared from polymer material according to the
invention.

Balloons for use in medical devices according to
the invention are formed from block copolymers with
polyester-amide blocks. 8Said polyester-amide polymers
are commonly identified by the acronym PEA.

In particular, the polymer material suitable for
obtaining a balloon as in the present invention is

constituted by monomers forming blocks of polyamide

which has been modified with dimer diols and/or with
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constituted by nononers form ng bl ocks of polyam de
whi ch has been nodified with dinmer diols and/or with3

w@orse3pandi ng OHterm nati ng pol yesters cont aP@i/IBR003/004584

dimer diols . Principally , the npost comon
conventional |actans, the am no-carboxylic acids and
di am nes, nmay be used to forﬁ1 t he pol yam de segnent.
However, the pol yam de segneht is preferably sel ected

SRtEr Ehskas e bl it et imer

?Eeolcopol yam des or nultipol yam des obtained fromC -C
| carsb‘oxyl ic acids and C -C diamnes and al so from

| actam 6, l.actam1l I sopht halic, terephthalic _and
napht HadleHe Rt r'bg%ﬁi%gﬁ i §OMEFe RIS EIARRL F]haé:tams'
| yam de se nts are optained fromnononers of C -C
RS LR - T RO SO €9 CIARTBEEar BaXy s Used to
cids. The polyam de conponent may al so be obtained
M pdiifeo 3% SRR tcor EYRITRE ng &g t PRfyanide
the di am nes and of the carboxylic acids descri bed
AeIPentThésdinralafiedly usebeetedntizion the 6, PA 6/6, PA
po] yest er-am de pol yner are aliphatic diner diols
9l ndPa Ol @cuPr 6 (kR ghPAof/BEt wBén 1400 Bind 2008 12/12.
preferably between 400 and 1000. These diner diols are
aﬁﬁ@qwgrby:ﬁbnu@hupﬁﬁﬁerable to wuse copolyamides or
multipolyamides obtained from C,-C;s dicarboxylic acids
and C,-C;; diamines and also from lactam 6, lactam 12,
isophthalic, terephthalic and mnaphthalene dicarboxylic
acid.

More preferably, the polyamide segments are
obtained from monomers of Ce-C12 lactams or from
monomers of Cg-C;; amino-carboxylic acids. The polyamide
component may also be obtained from polycondensation of
the corresponding salts of the diamines and of the
carboxylic acids described above.

The dimer diols used to obtain the polyester-amide
polymer are aliphatic dimer diols having a molecular
weight of between 400 and 2000, preferably between 400
and 1000. These dimer diols are obtained by conventional
industrial methods, including for example the reduction

of both the carboxylic groups of a hydrated dimer fatty

acid into alcohol groups or by means of the dimerization



i ndustrial nethods, including for exanple the

reduction of both the carboxylic groups of a hydrated
walewen3Batty acid into al cohol groups or by neRCIFIB003/004584

the dimerizationd4 of unsaturated al cohols. The diols

obtained with these technol ogi es al ways have a certain

vari able quantity of triner hrlols and nonof uncti ona

al cohol s as by products The "di ol conponents

Rreef a{ ey . c&ﬂglgre { df?ff% ?E‘a?ﬁ&ti lwgtgg{ Yhese

C diner diols i ol dimer con

%%#Pg%% Ieslw%?geﬁ%y&and g&éE%nV% r%ggﬁgqqﬁﬁﬁﬁﬁy of
25 St L erabl e
B O e B P O A28 -
I | cohol d_t t )
%omd@%%sof o1l Bl SR e 5o
h d
A S AL B e <
. %f hati c and/ or aro tic C-C dicarboxylic
E ST he h?&nglt%sfc Wheraf QPP?dgé’ild q(;zntent
. Th f d di ol I t h hydr oxi de
ﬁiﬁﬂsﬁsoﬁh%éfeéé%%ésa;%@%% APkt Otoreker Aap 5%, and
bet ween 50 and 80 ny The pol yam de- pol yest er
PEVEmeR &’é’éidfq}@qeorﬁPWhérbaq)f oonge’éU@@ndilr%St@nﬂhe-?% mg

resent invention nmay be pre gared using a nethod with
%@g gteps%$lb mSeodPwefprable are dimer diols with a

dimer diol content of more than 94% and a monofunctional
alcohol and trimer triol content of less than 0.5%.

The OH-terminating diol polyesters constituting the
polyamide polymer are obtained from condensation of the
above dimer diols with aliphatic and/or aromatic C,-Ci,
dicarboxylic acids. Preferably the hydrated Ci;s dimer
fatty acid is used. The preferred diol polyesters have a
hydroxide number of between 28 and 90 mg KOH/g,
preferably between 50 and 80 mg KOH/g.

The polyamide-polyester polymer used to form the
balloons according to the present invention may be
prepared using a method with one step or a method with
two steps. In the first case, the monomers forming the
polyamide blocks are placed in the same reaction reactor
with the diol components described above and are

condensed, firstly at normal pressure and then at
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two steps. In the first case, the nononers formng the
pol yam de bl ocks are placed in the sane reaction

WO e@sham3 t h the di ol conponents descri bed abPvEIENGB/004584

are condensed, firstly at normal pressure and then atb
reduced pressure, to give the resulting high nol ecul ar
wei ght pol yester-am de pol yner. The net hod of

synt hesi zing the polyester -am de polyner conprises

f%éfdr}%%ee BreERE Bl %25%12‘?%%%%& Pelatine, 4 oel dryter
e r%ﬁfﬁE%o@ﬁ_ﬁt%%S B8 " CoRRANBRES | n B8 or MGt on Of
e S o, B LS
poI ester -am_de &gPrs t hus obtalned may be

R¥entd® aS1F8FI SWEPrf SfuIReIMAMidegegment is formed
PF OOC- PA- CQO PF- COO- PA) -COOH. (1) In which PA
sERes Rt dantwacBesek desdeilmd r apprsemrdt Ha a
d|oI bl ock contai ning di ner diols and/or
GeBti MEhg tiol PeRdvpEsder s seamerti sthuaunplekained is
between 5 and 20. The di ol conmponent content wthin
taREgieres retdni ddecogdiofmerompoBesdgs bin weestrerification
Preferably, the diol conponent concentration is kept
wiasf i arthecopd £ yahs 1@ormally known by a person skilled

in the art.

The general chemical formula of the polyester-amide
polymers thus obtained may be represented as follows
(formula (I)):

HO- (PF-0O0C-PA-COO-PF-CO0-PA),-COOH (I)

in which PA represents the polyamide block while PF
represents the diol block containing dimer diols and/or
OH-terminating diol polyesters and n is a number between
5 and 20.

The diol component content within the polyester-
amide copolymer is 5-50% by weight. Preferably, the diol
component concentration is kept within the interval 10
to 30% by weight, still more preferably between 10 and
20% by weight of the total formulation.

The polymers just described above used in the
invention to obtain balloons for medical devices are

sold, for example, under the brand name Grilamid® by the
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to 30% by weight, still nore preferably between 10 and
20% by wei ght of the total formulation. The pol yners

W(Q o®b6/08m33Tr i bed above used in the invention toPODIB00B/004584

bal | oons for nedical devices are sold, for exanple,
under the brand nane Gilamd by the6 conpany

Ens- Cheme AG Switzerland. Particularly - suitable
exanpl es of conmercially ava® | abl e polyners are

Gilamd FE7303.and Gilamd (r), FE7
FSPPRBY| ar EMShELEBGrer A6 | a%’l")& 03 |P§rft&ﬁ’1’€di

from onan1de segnments derivin fron1the | aury

FH&F&E@W EHeRPEFe Ol gpmwgir@%@ gé{u&[" aidapde @?P/]Mﬂerén&re
from pol yester segments derivjing fromdinmer diol
EsApenaat s TEHEr crBAI \CrlAanid e FEAddR -t hELbiedd isarar
Pripol. 2033 and Pripl,ast 3197 respectively with i
FBEeROYMeR| §iid asddal FEG3650 4F / ASrmesd ﬁem dolysmide
sold by the conmpany Unicherma North Anerica, Chicago,
segmenysA. dewiviag yl £remt avheonpdeweril | sl@qc’eemnt wiigha a
rati o by wei ght of 80.2% of the total weight of the
ficAeluflarnwiedighdn asfuglhet@opdv yge/ mobhiehd throm gtdlgester
by wei ght of the diol segnents in the final

Begmehati on ddrivengopolfymer ardimeaspectiivél y n@brments
Pripol* 2033 and 3. 7% of Priplast 3197. In partlcular
Boimpelrc2633yi sva idiabll ediunglerdertiey ibyarid amame deIPgSol 2033
fatty alcohol with a nol ecul ar weight of 550, a diol

eadpaneiplait "I ot haesPéchivang avith molecular weights
equal to 550 gr/mol and 1980 gr/mol, sold by the company
Unichema North America, Chicago, Ill., USA. The lauryl
lactam component is present in a ratio by weight of
80.2% of the total weight of the final formulation of
the copolymer, while the ratios by weight of the diol
segments in the final formulation of the copolymer are
respectively 12.0% of Pripol® 2033 and 3.7% of Priplast®
3197. In particular, Pripol® 2033 1is a diol dimer
deriving from a dimer Cj3;¢ fatty alcohol with a molecular
weight of 550, a diol component of more than 94.5% and a
hydroxide value equal to 200-215 mg KOH/g.

Priplast® 3197 dis a diol aliphatic polyester
constituted by a C;3s dimer acid component obtained from
dimerization of an unsaturated C;3 fatty acid and a diol
component obtained from hydrogenization of a Cj

dimeric acid. This specific diol polyester has a
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hydr oxi de val ue equal to 200-215 g KOH g. Priplast”
3197 is a diol aliphatic polyester constituted by a C

wa@leows3m@a1 d conponent obtai ned from di neri zat i PCT/TE2063004584

unsaturated fatty acid and a di ol conponent obtai ned
from hydrogeni zation of a Cdinmeric acid. This
specific diol polyester has 2; nol ecul ar wei ght of 200
and a hydroxide val ue of between 52 and 60 g KOH g.

am de |y of t formul.a (I
M el y@&gﬁ& HER R aithi B 4 Sodie (o Hiegitreen
tensil e stren% nd good resistance to hydronS|s
Pr pRAt POuMSr XOHHE -PF bl ocks deriving fromthe diol
conponents are responsible for the flexibility and .
sof t né%€ prlyraidshadhdier i It ek golfipinHe (I) is
bl ocks give the copol ynmer _hardness, rigidity and

chozpglterdizef Py purdh cGlaxibébhsydemcthgvipgosity, high
properties of the copolynmer material described above,

fe@sidsi gHirenald | 9hfg adesd presbetangm ehei dydrolyisis. In
of utilising these characteristics since they are '
egitiyuddvrant ddwousP¥ n bheckar t deuiuingpplfiroat i direof diol
sai d pol yester-am de copolyners in the use of nedica
dewpozentand agtd | reapandiblche frart ithd arfleseilpflity and
bal | oons used in angi oplasty. Table 1 bel ow shows the
catfa nelstsaiofe d Her aroplfymesd bivhile tidst Rrarpoledhmide dsllocks
extruded tubes, from
give the copolymer hardness, rigidity and crystallinity.
In particular, considering the properties of the
copolymer material described above, the insight
underlying the present invention is that of utilising
these characteristics since they are highly advantageous
in the particular application of said polyester-amide
copolymers in the use of medical devices, and still more
in the particular use of balloons used in angioplasty.
Table 1 below shows the data obtained from a
flexibility test carried out on extruded tubes, from
which the balloons are subsequently obtained, of
polyester-amide material according to the invention.
This test confirms the characteristic of high
flexibility of the material described above. 1In
particular, the bounce flexibility of tubes for balloons

of Grilamid® FE7303 was measured. The test was carried

out according to the particulars given by the
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whi ch the ball oons are subsequently obtained, of
pol yester -am de material according to the invention.

w(ahios/08m3t confirms the characteristic of hi ghPCT/IB2003/004584

flexibility of the material described above. In
particul ar, the bounce flexibility of tubes for

ball oons of Gilamd FE73 03 _was neasured. The test

was carried out according t 08t he particul ars given by
the8 International Standards Organisation an . .
JESErPB Pals: SRABRA RS AL SAGoR  APpdepgFibed in
bal | oon with an outside dianeter of 0.9 nmis placed

S epeerd drPQyseeP i ngoPY -t & £RFopRE i RRdleONsFidh an
to have a_useful length of 0.15 nm _The_paoint of a,

préFd dec ofhRRebETt T PoPcdyadge, PLacpfadey pasition by
touching the surface of said tube-balloon. The probe
isecvnad dédwhearad surPadntfdettutiah shas dise have tsherseful
force necessary to obtain a certain dowward novenent
dengtd mibde is measThedroine pht @ prodewnwsmrgected to a
nmovenent of the probe is 20 mimn. Table 1 bel ow

diorse geaidenad v @lseed ijuNetard)inhttdienethiniiace of said
predefined val ues for downward novenent of the probe
tlubembh ltlodh .mmfhe Tabvbe 11i<€r ossegl edavnmasdeentinSaphieact
Im2 M3 M4 nun 5 Mm6 nNMmm7 mMm 8 mMm 1 0. 08 0. 15
izdh Orhe Otidbel.2Rd0.%2He 0.frce necessary to obtain a

certain downward movement of the probe is measured. The
rate of downward movement of the probe is 20 mm/min.
Table 1 Dbelow gives the 1load wvalues (in Newtons)
obtained at predefined wvalues for downward movement of

the probe (from 1 to 8 mm).

Table 1
Cross-piece movement
Sample |1 mm 2mm |3 mm ({4 mm |5mm [6mm |7 mm |8 mm
1 0.08 0.15 | 0.24 0.25 0.25 0.23 0.21 0.15
2 0.09 0.19 | 0.25 0.25 0.26 0.23 0.21 0.16
z 3 0.09 0.12 | 0.26 0.26 0.26 0.24 0.2 0.15
:g? 4 0.08 0.2 0.26 0.28 0.27 0.24 0.22 0.17
8 5 0.07 0.17 | 0.25 0.26 0.25 0.24 0.23 0.17
Mean 0.08 0.18 [0.25 0.26 0.26 0.24 | 0.21 0.16

The table shows a maximum applied load point equal
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2 0.09 0.19 0.25 0.25 0.26 0.23 0.21 0.16 3 0.09 0.19
0.26 0.26 0.26 0.24 0.2 0.15 4 i f 0.08 0.2 0.26 0.28

wWO@203/087324 0.22 0.17 0 5 0.07 0.17 0.25 0. 26 OrP@BIE20®4004584

0.23 0.17 Mean 0.08 0.18 0.25 0.26 0.26 0.24 0.21 0.16
The tabl e shows a maxi mum applied | oad point equal9 to
0.26 N corresponding to a prgbe travel equal to 4-5
mm This val ue indicates theYpoint of maxi num

fle of the teri This resul t
b t-cn 2| SSEFETPTaLRE B6 A RARKR | brerthscaHal to 4-5
excel l ent properties, of flexibilit of t,he material of
fHe i nVBREI oV re§§@acﬁﬁe?erﬁ§h%f PRd 1y asPf ¢ maximum
el ongat,ion of the material _. Myreover, a tube of
1éﬂt§hﬁﬁét#§t@ﬁ§%r%ﬂltlﬂ?%ﬁﬂﬁﬁ%ﬂ q(ﬁﬁnﬂ%fqﬁqularlY
has a hardness on the Shore D scale of nore than 60, a
paasiLifd cRadupgs 16t Beprdan stowsartdarrardent muapanties
| oad at failure of between 35 and 55 MPa and
eifondataxaibidiitivai |aff e olte apprbrrialel pE30Gde | invention,
particular, the preferably used Gilamd FE7303 has a
Bxpdessedof 186 tmrmshe oShotke D skagtsic a eflongitéonpdef usshe
of elasticity of 500 MPa, a tensile |oad at failure of
material.

Moreover, a tube of polyester-amide material of the
general formula (I) has a hardness on the Shore D scale
of more than 60, a tensile modulus of between 400 and
800 MPa, a tensile load at failure of between 35 and 55
MPa and elongation at failure of approximately 300%. In
particular, the preferably wused Grilamid® FE7303 has a
hardness of 66 on the Shoxe D scale, a tensile modulus
of elasticity of 500 MPa, a tensile load at failure of
40 MPa and elongation at failure of 300%.

The distinctive characteristic of excellent
flexibility of the polyester-amide material mentioned
above is therefore of particular interest for the
application of the material described in balloons for
angioplasty. In fact, together with the other
characteristics described above of hardness and tensile
behaviour, the balloons obtained are characterized by a
combination of properties of strength, compliance and

softness which characterizes the balloons of the present
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40 MPa and el ongation at failure of 300% The
di stinctive characteristic of excellent flexibility of

w0 b@spai3gest er - ani de materi al nmenti oned above PGI/IB2003/004584

therefore of particular interest for the application
of the material described in balloons for angioplasty.
In fact, together with the other characteristics
descri bed above of hardness %hd tensile behavi our, the
hal | oons obtai ned are characterized by a conbi nation
&PVEPE&QFries of strength, conpliance and softness

whi ch _characteri zes the pall oons of the present10

i nventfen. PFhECERE | R Brdi et thet RebgNSFematerial
material described in the invention certainly have an
Seseribrd ciur Be eAnyenEion RSl braveyaan@xcellent
el asticity. Indeed, since the flexibility of a o
fRedpickerissds t I9f abpighy &flexhrbikat¥ri and o elesthcity.
its original shape after a deformation has tenporarily
dndeedd thingeni thel Kiespdility sof medichetiakhppassst the
that a balloon constituted fromhighly flexible

pitidityl of | theashdyenizahsttandrebemeeditani caigshakssdwmpe
caused by the repeated action of inflation and

adftleat ieordefBmmateicbn nhas aegpopbaily mhteredntthen indtial
has noreover been found unexpectedly that the balloon
ehapel, yedtter -imm donmedtstalywhapparent hethabj eet balloon
constituted from highly flexible material will easily
withstand the mechanical stresses caused by the repeated
action of inflation and deflation required in an
angioplasty intervention.

It has moreover been found unexpectedly that the
balloon of polyester-amide material which is the subject
of the invention has an excellent characteristic of
compliance, understood as the percentage increase in the
diameter of the balloon as pressure is increased, in
addition to an excellent characteristic of adaptability
to the arteries and of resistance to stretching.

This combination of the characteristics of good
flexibility on the one hand and excellent compliance and
strength on the other characterizes the balloons of the
present invention and is moreover a combination of

properties fundamental to a balloon inserted into the

arterial system of a patient during angioplasty
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of the invention has an excellent characteristic of
conpl i ance, understood as the percentage increase in

wo b@sasBsaet er of the ball oon as pressure i s i NPCEHEREW/004584

in addition to an excellent characteristic of
adaptability to the arteries and of resistance to
stretching. This conbination of the characteristics of
good flexibility on the oneldand and excel | ent

conpl i ance and strength on the other characterizes the
b&FPREBAREEOf the present invention and is noreover a

conbi nation_of properties fundanental to a balloon

i nser Fey i fbe t vempkianaeg 3ad enf bexbbphiF¥nt t@stisng 31
angi opl astyll treatnent . For the conpliance and

spaRilepl pEybaddpen witkampl evtstidgadiesetairt pfad mm were
outside dianmeter of 3 mMmwere tested at a nom na

beetsedr etof a7 nigavinadi tpressietd| @fwal | bahi ckridss squiduble
to 0.04 nm and obtained fromthe polyner Gilamd
#eY303hitkmedsexédnbl t ot ést04nasmcand esbtrainadh drom the
bal I oon resting at the ends on supports . The probe
padypesi Grbhenidn FE@303 ddl e just touching the surface

of the balloon. The probe was then noved downwards and
the | vhd fagwibdd ity obdésii nwas ceatatieddawmiwassl a balloon
movenent of the probe was neasured. The value for the

bepding | ead, tmasuefdsfobna phghwridavel Tieguaprbbed was
mm is 0.25 N .

positioned in the middle just touching the surface of
the balloon. The probe was then moved downwards and the
load required to obtain a certain downward movement of
the probe was measured. The value for the bending load,
measured for a probe travel equal to 4 mm, is 0.25 N.
This value confirms the excellent flexibility of the
balloons examined, obtained with the new material
according to the preéent invention.

The compliance test is carried out by measuring the
increase in diameter (in mm) of the balloons under
examination relative to the increase in pressure (in
bar) until the burst pressure is reached. Table 2 gives
the most significant data obtained from this test. The
table shows the data relating to the mean burst pressure
recorded, the standard deviation of the measurements

carried out and the calculated RBP (Rated Burst

Pregssure). The wvalue of the Rated Burst Pressure was
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This value confirns the excellent flexibility of the
bal | oons exam ned, obtained wth the new materi al

W@ewsnsli3ey to the present invention. The conpl PERTB2003/004584

test is carried out by measuring the increase in

di aneter (in mm) of the balloons under exam nation
relative to the increase in pressure (in bar) until
the burst pressure is reaché® Table 2 gi ves the nost

igni ficant data obtai,ned fromthis test. The table
IhrethdTon & BECRATI SF Ko e st pbaUthas three
recorded, the standard devi ation of the neasurenents
EamssedRsutvatite 1Pk EAfciFardarrReeevRatd®rpyrssisubtracted
Pressure) . The value of the Rated Burst Pressure .
WESTL the | Vaduer &h SR oBgBR iRYESE cRresfareomeapyred in
which three tinmes the value of the standard devi ation
ithes tesitac rad theobrdAeoral ue of the nean bur st
pressure neasured in the tests on the balloon. Table 2
Bal | od@bdicaRet er (nmm) 3.00 Mean wall thickness (nmm)
0. 041 Mean burst pressure (bar) 22.36 Standard
deviation 0.89 Calculated RBP (bar) 19.67 To a person

skill]ed in the art 1t 1s imedately evident how tHQe
val upBajlwen dnambeet alfiug) ar e 3.00

Mean wall thickness (mm) 0.041

Mean burst pressure (bar) 22.36

Standard deviation 0.89

Calculated RBP (bar) 19.67

To a person skilled in the art it is immediately
evident how the values given in the table are
significant for defining the property of the good
compliance of the balloons according to the invention.
In particular, the burst pressure data obtained above
are significant in conjunction with the characteristic
of the good flexibility of the balloons. In fact it can
be seen that the balloons which are the subject of the
invention have a compliance characteristic usually found
in far less flexible materials. Moreover, the new
balloons described here have a significant advantage of
a higher burst pressure and therefore of a higher RBP,

in addition to a smaller percentage increase in diameter
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significant for defining the property of the good
conpliance of the balloons according to the invention.

WO poop@s3BTul ar, the burst pressure data obtai NECT/E20832004584

are significant in conjunction wth the characteristic

of the good flexibility of the balloons. In fact it

can be seen that the balloons which are the subject of

the invention have a conpliante characteristic usually
| ess fl exi bl e mater,] eover, the

nd in. far al_s. .
REIM s Sots ReES bRl & Reta Tl Seliqy M capioazEa with
advant age. of hi gher hurst pressure and. therefore of
§%ﬁi%§he%3fRBPFﬁ?n %&g'l t Priﬁf]t%‘?%g sn’ﬁ%?‘é pEAYENt fguparable
i_ncrease .in dianmeter1l3 between the nomi nal pressure
538X§§F§1§§PFh€59ﬁ§F§&SﬁlFﬁ'state of the art balloons
whi ch_have conparable flexibility characterjstjcs.

Mor eo¥OFEOVRE /| owE8BandaPY deFFaRddd val ARVl £ at stplue
on_the bal | oon sanpl es_exam ned_denonstrates the high

GRLFELALTef o™ beivPaliicaRdSefPLRE Erardaesr dananstgrates

the bal | oons obtained with the new material according
tHet hehiigbent vBALOFBitHer n0fe thekaviewrof arda of  the
i ndi cates a high level of reproducibility of the
gherpstenietigranehigébes hblieener obthdsedf witth the new
bal | oons which are the subject of the present
havemtiedn. a@zenddeg oftd t shgoddivdndxidsi .| | Fyrtheemore this
bal | oon according to the invention also exhibits
Béemerof data indicates a high level of reproducibility
of the distinctive advantageous characteristics of the
balloons which are the subject of the present invention.
Because of its good flexibility, the balloon
according to the invention also exhibits better
manoeuvrability. In fact the balloon of polyester-amide
material exhibits a good ability to follow the track and
good adaptation to the path of the vessel. This
characteristic therefore also improves the ability to
move forward the catheter at the distal end of which the
balloon is positioned, along the vascular system until
the stenotic lesion is reached. Once the narrowing of
the artery is reached, moreover, the good flexibility of
the balloon also ensures a better capability for
positioning the uninflated balloon at the stenotic

obstruction. The better adaptability of the material

facilitates the passage of the balloon, wuninflated,
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manoeuvrability. In fact the balloon of
pol yester-am de material exhibits a good ability to

wo odos03738he track and good adaptation to the peCTIB003/004584

the vessel. This characteristic therefore also

i mproves the ability to nove forward the catheter at
the distal end of which the{) | 1 oon is positioned,

al ong t he vascul ar syst em un the stenotic lesion is

f ar ched
rmreo@er t(mie §ooc Q]Wbé}]%%qL %%&% e %ﬁrj&g'n g sasier
e abilit for 03|t| nin
EJASSL%%Z% e%lP tl:ﬁ’1eoc;°naala ootnnea]\s/?ré%of: F‘E ? %H ffin and
tablllt of the nmaterial fac |tate the .
It G e TR, dReAPRa: BRoTE thinsagh is a
nar arterial. zone., Finall t hi s, easier passage
d{lﬁ:éecg R foon@alﬁjen%a%"%qh?%e dpgageandet nkBaghvein
the stenotic | esjon neans that there i.s a reduced risk
ST SRS i G F e 2 Tarhgy & o SHRNQKih 18k Iddifddrned
and to the stenotic_lesion jtself. The good conpliance
char adi& | $2P¢ sCOFP1 Hanea| FBBRaGbeALFBACH Of tihe balloon
pol yester-am de material described in the invention
AR ined Wity bhel pohyearersamidsl @aterigd described in
application in therap% of the coronary arteries since
the rinventionpngre thatheajsssealbgonsr esel tswiftable for

excessi ve expansion of the balloon is limted. The
G&o @RHadreadtiant sin dhexfapy exdi Willé tgorombry arteries since

the risk of rupture of the vessel as a result of
excessive expansion of the balloon is limited.

The good characteristics of flexibility and
elasticity of the balloon of the present invention also
make it possible to obtain balloons which are
advantageously characterized by improved behaviour in
returning to the original diameter dimensions after each
successive inflation. This enables the same -balloon to
be inflated a greater number of times and for a longer
period. Also deriving from this, moreover, are the good
wear characteristics of the balloon. In fact, in normal
use of balloons in angioplasty, the burst pressure of
the Dballoon decreases during repeated successive
inflations. Contrary to this, the good flexibility of
the balloon of polyester-amide material of the present

invention improves the ability to maintain the burst
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elasticity of the balloon of the present invention
al so make it possible to obtain balloons which are

wa@odwansBsgeousl y characterized by inproved behaR€DUB20031004584

returning to the original dianmeter dinensions after
each successive inflation. This enables the sane
bal l oon to be inflated a greﬁer nunber of tines and
for a longer period. Al so detiving fromthis,

ISR, | 2121610000 Welt, ChEhAct PhERl Baflobl®  This

oon. I'n normal use

angi opl.asty, .the burst. pressure of. the hall.oon .
chg‘?%ﬁ%teesr%ﬁﬁli%gafse e {'g(aw’?,uBE@s&fvétheanaa?t]i%.accordlng
ntrary to this, the good flexibility of the balloon
%O po‘%?i stR¥SS He ﬁﬁYg?F%anof )éPﬁe Fr ISy iRy of
i oves the ility to maintain the burstl5 pressure
d‘g{) I REE 1 tgﬁ)éC ry?éWg&% IRSO%hi s characteristic
al so all ows use of the balloon according to the .
preserft FREEREY oAIWVBRtaIRaRfer ERENBad loPnpnmbidisngd with
and for_longer periods. A further advantage of the _
Ja1e RyesHiet rbids mptareiaol 9lsthe PreseRt nereentylon is
of the present invention is that they behave well in

that digy oahaste well dar the ttensidss teatri ed out on

the ball oons of the present invention with the purpose

of evaludiadiy thetestcwaneceszary tomtcaumsehchdodibldaon of
to fail under a tensile load. This test too was

ddre ipckesant dovmndiian twith the purpose of evaluating the
force necessary to cause the balloon to fail under a
tensile load. This test too was carried out according to
the particulars given by the International Standards
Organisation and described in standard ISO 14630: 1997.
Thus, for the purpose of testing the failuré load of
balloons as in the present invention, balloons prepared
from Grilamid® FE7303 with an outside diameter of 3 mm,
a length of 20 mm and a thickness of 0.04 mm were used.
To carry out the test, the balloons are attached at one
end to a fixed clamp, and at the opposite end to a
movable cross-piece which moves at a rate of 50 mm/min,
stretching the balloon until failure occurs. The
elongation of the balloon is then calculated, as is the
respective yield load until a load peak is reached which

represents the point of failure of the balloon and

therefore the corresponding failure load. The results
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the particulars given by the International Standards
Organi sati on and described in standard |1 SO 14630:

wa2®3/037BBus, for the purpose of testing the faPCTIB2003/004584

| oad of balloons as in the present invention, balloons
prepared fromGilamd FE73 03 with an outside
dianmeter of 3 mm a length QﬂSZO m and a thi ckness of
0.04 mmwere used. To carry out the test, the ball oons

%%aq_hte‘ac%nftsaqlﬁe 1% & ddx&sh %ma@%@a&@ ding

opposite e 0 a novabl e cross-piece whi Ch noves a

rat e i n, it chi t bal l.qon_ unt i | .
i C R S (ﬁeiooﬁrgaglg%ngglf)wﬁhé&baﬁ%%ﬁei &1t pEieh
calcul% %Qf as, is the rg§pective yield load until a

oAt Spea eSS P P8 esent s t he poi nt of
failure of the Rglloq and t heref qr Hﬂgﬁ}orres ondi pg
fai | UEE AT Prie Stosh (161 BBIAi THaF 1 Poh<e othe
test on the ball oon according to the present inyvention
FESEREwn TPHEPEERe AT BRSPS f BRCE ABdenBRYe 2
S{a h. Fromthis_test it is found that the ball oons of
R LtEs ehPaq nVadUCorCbf 301y 8t e MRARPICHRHRFPAIRake @
a failure load value of 32.5 N, which corresponds to
PFEBdRGsye BRIV efUBRL t otapprRRiteRiaaEely30,123% .
Comparing these data with those obtained from ball oons
g setese dagromiddt ythese gbbaivedsifrenytihabheons

greater elongation capability of the balloons
ggmeﬂhﬁlused in angioplasty, the greater strength and
greater elongation capability of the balloons according
to the present invention are noted.

Another advantage of using the material described
applied to balloons for angioplasty is given by the
property of the high viscosity of this material and the
ability to maintain a high degree of wviscosity even over
a period of time. This advantage is ©reflected
particularly in the good slideability characteristics of
the material in the process of extrusion to form the
tube from which the balloon is then obtained. The
copolymer material described in the invention does not
therefore require the addition to the polyamide
formulation of plasticizing agents to assist in the
process.

A further advantage of the polyester-amide material

described here is the low absorption of water in aqueous
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to the present invention are noted. Another advantage
of using the material described applied to ball oons

wo e00sasn3sopl asty is given by the property of tPer/iB2gés/004584

viscosity of this material and the ability to maintain
a high degree of viscosity even over a period of tine.
This advantage is reflected ﬁﬁrticularly in the good
slideability characteristics ‘'of the material in the

MATEIRAL. AT HaLen o forthe LHOE WMl ot Deances

oon 1s én obtai ne copo

scribed |n t he nt| n._daes ot t her uire
%n R TSR OB SRR rhp oo o7 HORNELS ene
|2| ents 0 aSSISt he process
Wﬁﬁ'%ﬁf %%b ¥Wﬁ?%ol9£st5 amHﬁ?%ﬁﬁEwlﬁﬁventlon'
escri bed s the | ow absorptiqgn of water in
33 PLolGi BALST | ABPATBLioh: s SRndt St ol badency
substanffs absorp water and therefore tend to swell. .
GReFERLLl 1 REd oFheEREPTaANPRY ot yITERY ofMahk disyesse in
i nvention, because of | ow water absorption, do not
erIRE 1 éﬁﬂ’enéﬁ? UBesvdRl AAHCPREr eFRFet hane, a MREYtaining
smal | increase in weight and vol une in aqueous
$hain preramishana mpluns ansk gidenstigns unsthangeshd

di mensi ons unchanged. This characteristic is also very

advantlgeo whaastenigtin ishalsae ey advastageais tazove

tube from which the
all in the step of extrusion of the tube from which the

balloon is then obtained. In fact, prior to extrusion,
all the materials must be placed in an oven to remove
the residual moisture present in the granules. A polymer
material which has lower water absorption therefore
first of all requires a shorter preliminary drying time.
Moreover, during the step of extrusion, the tube which
emerges from the die is passed through gauging and
cooling tanks containing water. The greater the quantity
of water which the polymer tube tends to absorb, the
greater the risk of formation of microcavities inside
the wall of the tube and consequently of microcavities
inside the wall of the balloon. These microcavities
represent sudden variations in the thickness of the
balloon wall and therefore represent potential weak
points of failure of the balloon.

It should moreover be noted that the polyester-
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ball oon is then obtained. In fact, prior to extrusion,
all the materials nust be placed in an oven to renove

wao b®soesstual noi sture present in the granul esPCT/BB2003/004584

pol ymer material which has | ower water absorption
therefore first of all requires a shorter prelimnary
drying time . Mreover, during the step of extrusion,

the tube which energes fromthe die is passed t hrough
gaugi ng and cool i ng tanks_contai ning water. The )
g‘*ﬂ@%eerm%%ra%ntqeﬁmﬁfb%t &R e hleNenparyneiag upe high
tends to absorb, the greater_ the risk of formation of
Ahedeadi t i 88sinkrBESt hddal hydrolKeisubelandan  aqueous
consequently of microcavities inside the wall of the
wavigemmemes e ThiLer ocagni¢al rafptuisleiity swdgen respect to
variations in the thickness of the balloon wall and
tysiustlontd o eplegeadatpirrent taht webiktesi nte ofarf ai ingreased
of the balloon. It should noreover be noted that the
Félopestee r1li& eamfd 6 hren ther ] Jadord eswra ezt | frdmhechinw emtermial,
has a high chem cal resistance to hydrolysis in an
Fjuesus Envi cosoees . thits cheei cdisstialitlivey whddhanical
respect to hydrol ytic degradation contributes to an
prepeasde sstef aghel bbd lobnt kerd ahh bova Dhédi bedrf romeriod

this material, since it ensures that the distinctive
nefc dmiecal properties of the balloon are maintained
over a period of tine .

The balloons according to the present invention are
manufactured using known techniques for the production
of catheter balloons, such as for example the techniques
of extrusion of the polymer material, familiar to a
person skilled in the art.

The invention is further described by means of the
following examples, given by way of illustration and
non-limiting, from which the characteristics and
advantages of the present invention will become still
more evident.

Examples

Conditions of extrusion of tubes for balloons of

the material according to the invention

Examples 1 and 2 describe tubes for balloons
produced by extrusion of the polymer material GRILAMID
FE7303. Before extrusion, the pellets of this polymer

were dried until the moisture content was less than
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The bal | oons according to the present invention are
manuf act ur ed usi ng known techni ques for the production

w@boosas1sat er bal | oons, such as for exanpl e thePCT/IB2003/004584

techni ques of extrusion of the polynmer material,
famliar to a person skilled in the art. The invention
is further described by neans of the follow ng
exanpl es, given by way of i M%ustration and
non-limting, fromwhich the characteristics

and

Qdv-&ft-aghle oftuh‘?e PREs &t EUAREht RBn Bwi FPRBERORBASTRGIE1ng
nmore evident . Exanples Conditions of extrusion of
teppsrpgiungaldfodirtwien hel G 3 nd| 24886y dbiigMegnshef hot
i nvention Exanples 1 and 2 descri be tubes for ball oons
BREAYSAENDL Ehaaiglis ifoiv e fextialsieny anash el rasmae M e ly
FE73 03. Before extrusion, the pellets of this polyner
wonsr¢diled untempeetmsest ur eThent eparameterss (Fanlg the
0.10% The tube was extruded at a controlled nelting
eatrpasdonr e pobcestwewrr2l0b&sadd @40 they emaiist odndotfor
extrusion through five extrusion zones wth

pespesising ythe c poilyoleredrée cmpesrad et eby Tiiee paradetenrs of
for the extrusion process were based on the conditions

fthe ppotemsirng Afiteepolheerpsbpmerre naeed iy lt heapr cttceided
of the polyner. After the polyner nmaterial was
éxomuddd die in tube form, it was passed through a small
aeration =zone 1in which it was cooled in a bath of
deionized water kept at a temperature of approximately
20°C. A manual winch was then used to transport the tube
through the water bath. The tube was then cut into 260
mm sections.

Tubes of wvarious sizes were prepared using this
method.

Example 1

In this example, balloons 3.00 mm in size, obtained
from Grilamid® FE7303, were produced. This polymer has a
hardness of 66 on the Shore D scale, a tensile modulus
of elasticity of 500 MPa, a tensile load at failure of
40 MPa and elongation at failure of 300%. The sections
of tube have an OD value of 0.85 mm and 0.55 mm. To
obtain a balloon 3.00 mm in size with a body 20 mm in

length, a suitably sized mould was used to allow both

the body of the tube and the inside diameter of the
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fromthe die in tube form it was passed through a
smal | aeration zone in which it was cooled in a bath

w@boodes3s1 zed water kept at a tenperature of PCT/IB2003/004584

approximately 20 C . A manual wi nch was then used to
transport the tube through the water bath. The tube
was then cut into 260 mm sections. Tubes of various
si zes were prepared using t & net hod. Example 1 In

this exanpl e, balloons 3.00 in size, obtajned from
&R d B O, Chier euboliacRs, SYRPSSE) per Imflared to

har dness, of 66, on the Shore D scale, a tensile nodulus |,
Shee|datined yEmabodimgasiane ensheee| Had 1oPnFaid-G0e g in
40 MPa and elongation at failure of 300% The sections
6f-ZeubEeHay OP&R 1B At of PWZGRA abeMPeLELWRe P§ 90°C
obtain a balloon 3.00 nmin size with a body 20 nmin
rasgEm atannadb|ipidipfd@mmyessprse ¢fe@ 8 @ta.| ow bot h
the body of the tube and the inside diameter of the20
cent r fihepabeldponke thupe tabtissinsdandderamiti ndl atsahdard
to the desired final dinensions. These ball oons 3.00
by Stirgy zeeskr e Iobtparietdcwl 4h, a theocdgsblenpbiakuees of
of 90 C and an internal inflation pressure of 28 atm
Thee bavdldbnsof hushebt andedlabddr wieil lcst andey d measured.
bursting test. In particular, the double thickness of
Moreover, the balloon was inflated with successively
increasing pressures, so as to measure the outside
diameter at each pressure increase until the balloon
burst. The results obtained from this test are
summarised below in table 3.

Example 2

In this example, balloons 3.50 mm in size, obtained
from Grilamid® FE7303, were produced. This polymer has a
hardness of 66 on the Shore D scale, a tensile modulus
of elasticity of 500 MPa, a tensile load at failure of
40 MPa and elongation at failure of 300%. The sections
of tube have an OD value of 0.85 mm and 0.55 mm. The
bélloons 3.50 mm in size were obtained using the same
process as described in example 1, except for the
different conditions of temperature and internal
inflation pressure. In particular, a process temperature

of 100°C and an internal inflation pressure of 26 atm

were used. The results obtained from the bursting test



the wall of the uninflated ball oon was neasured.
Mor eover, the balloon was inflated with successively -
W0 p@SM3sBNg pressures, so as to neasure the ourGT/tE2003/004584

di aneter at each pressure increase until the balloon
burst . The results obtained fromthis test are
sunmari sed below in table . Exarrpl e 2 In this exanple,
bal l oons 3.50 mmin size, ob lined fromGilanid
FEZ303.. wer duced. This polyner h a hard s of
SR TR E DL %S SR Ped R s abie 31
el asticity of 500 MPa, a tensile load at failure of 40
MPa an %nﬁati on at failure of 300% The sections of

tube have an OD value of 0.85 mmand 0.55 nm The
alloons 3.50 mMm.in _size were obtained using the sane

process as described in|example 1, e¢xcept for the
IR Rt cdRALIW of |(TBHERaH e | ¥eani Augsta| RBP (atm)
inflation prlessure. In particular, & process

t enper at ur e |cFiz@on@land ofh | dewehal presEatieon
pressure of |26 atm were|used. The results obtaiped
fromthe burlsting test2]wsilth (mydse | Hakmdons arp

sunmmar i sed below 1 n tablje 3 Tabl e 3[Exanpl e Bal| oon
Thi ckriess Mgah Qdur st RBRO(.&3® si ze|emnm) of douple

pressure walfl__ (nm) (atm
2 3.50 0.036 20 16
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1 3.00 0.032 21 18 2 3.50 0.036 20 1622 CLAIMS 1 . A
bal | oon for nedical devices, in particular for

W@ 26080885 used i n angi opl asty, conprising a ppCHEBRE004584

copol ymer material characterized in that said

copol ymer polyam de material is represented by the
general fornmula (1): HO (PF:OOC PA- COO PF- COO PA)
-COOH in which PAis a poly de segnment and PF is a
di ol segnent conprising diner g#ﬁl s and/ or

correspondi ng OHt er mi nati ng Gt Eol yesters and n is a
nunber between 5. and 20. A bal |l ogn according to

cl ai mit- i n AvPRhleaRd ferroI matififht AR%ECES moFide pay ticular
wei ght of between 400_and 2000. 3 ._ A balloon o

dQor dFaghebeEFai 124 n WRi cRREIWPHAIIY segfORPHEdng 2
mol_ecul ar wei ght of between 400 and 1000. 4 . A )
BRlveeH e corp e BpEprial gharagtppigpfcHisdikpt said
dimer diols are C and/or C diner diols, with a diol
flapalyesen emoldfanide egrate@onal | 8 barewrserieot dily the
to any one of clains 1 to 4 in which the hydroxide
generadf fowimhldi nF) diols is

HO- (PF-00C-PA-COO-PF-COO-PA),-COOH

in which PA is a polyamide segment and PF is a diol
segment comprising dimer diols and/or corresponding OH-
terminating diol polyesters and n is a number between 5
and 20.

2. A balloon according to claim 1 in which said
diol segment has a molecular weight of between 400 and
2000.

3. A balloon according to claim 2 in which said
diol segment has a molecular weight of between 400 and
1000.

4. A balloon according to claim 1, 2 or 3 in
which said dimer diols are Ci;¢ and/or Cu dimer diols,
with a diol dimer content of at least 90%.

5. A balloon according to any one of claims 1 to
4 in which the hydroxide value of sgaid dimer diols is
between 195 and 225 mg KOH/g.

6. A balloon according to any one of claims 1 to

3 in which said OH-terminating diol polyesters are



10

15

20

25

bet ween 195 and 225 g KOH g. . A balloon according to
any one of clains 1 to 3 in which said OHterm nating

waelr@b/0pmBByest ers are23 obt ai ned from condensat PONIBMEIN04584

ali phatic and/or aromatic C -C dicarboxylic acids. . A
bal | oon according to claim6 in which the hydroxide
val ue of said diol polyesters is between 28 and 90 g
KOH g. . A balloon accordin 3o any one of claims 1 to
7.in which the concentration of said diol .segnent

g : Lipga

IS
SRS % &RETT5005 B ITRPGHECDS ('] ot A IPERfCar | AL/ OF
.__A bal | oon accgiﬂiqgato claim@8 in which the
CHRTERY Gt T6 4o f LR P B S *is between 10% and
30% by weight of the total fornulation. 10. A balloon
according tPo BRALIAPD AFSARddRSt heC c6A8dt réat iBn ¥gfich the
sai d diol segnent is between 10% and 20% by wei ght of
thelrestide f Brtlieafonsaid . dichalRpYlarestea®e? difg harwaen 28
one of clainms 1 to 10 in which said pol yam de segnent
ianE A eareKIH/sIn PA 6, PA 6/6, PA 6/9, PA 6/10, PA
6/12, PA 6/36, PA 11, PA 12, PA 12/12. 1 . A balloon
accor dng th kalleoe agcerding tot eny0ane wi chlasiaisl 1 to
pol yam de segnent is obtained fromlinear or cyclic,
é?lifbhatWh‘iQ:h themadredtm@tion of said diol segment is
between 5% and 50% by weight of the total formulation.

9. A balloon according to claim 8 in which the
concentration of said diol segment is between 10% and
30% by weight of the total formulation.

10. A balloon according to claim 9 in which the
concentration of said diol segment is between 10% and
20% by weight of the total formulation.

11. A balloon according to any one of claims 1 to
10 in which said polyamide segment is selected from PA
6, PA 6/6, PA 6/9, PA 6/10, PA 6/12, PA 6/36, PA 11, PA
12, PA 12/12.

12. A balloon according to any one of claims 1 to
10 in which said polyamide segment is obtained £from
linear or cyclic, aliphatic or aromatic  C,-Czs
dicarboxylic acids and from aliphatic or aromatic C,-Cis
diamines.

13. A balloon according to any one of claims 1 to

10 in which said polyamide segment is a C¢-Cip lactam.



10

15

20

25

di carboxylic acids and fromaliphatic or aromatic C -C
diamnes . 1 . A balloon according to any one of

w@bk@snos7337to 10 in which said pol yam de segnenpCT/BB2803004584

-Clactam?24 1 . A balloon according to any one of

claims 1 to 10 in which said polyam de segnent is a C

-C am nocarboxylic acid. 1 . bal | oon according to

any one of the preceding cl & in which said

pol yam de se t isthe lauryl lactam 1 . al.,l oo
accorg;‘lrrg ?i)q‘gﬁ'rg&%% FFCPFLPY ebRdFHY OPEi ﬁgAicﬁ'a\R;IIﬂscﬂl to
said,diol segnent_is the diyer diol Pripol (r 033 |,
afd/ b7 - oF2pdI POIYATISS pPeaTeRi oS 12 C)A‘élaﬂ | FoHre~
according to any one of the preceding clains in which
REDPBR AR (fé”é%pol yner material is Gilanmd FE73 03.

18. A balloon according to claim 17 characterized in

that %> -had a BRbheder 8FCITRAPEt £hoR®al Préss@fe the
of 7 bar and a wal| thickness of 0.04 mm 19. A .
paIEcesH e cokainy e wharhs serdopolyappdeadegnendd s the
that it has a bending |oad equal to 0.25 N for a probe
theayatl dgeltamt.o 4 mm 20. A bal | oon according to

claims 17 or 18
16. A Dballoon according to any omne of the

preceding claims in which said diol segment is the dimer
diol Pripol® 2033 and/or the diol polyester Priplast®
3197.

17. A Dballoon according to any one of the
preceding claims in which the polyamide copolymer
material is Grilamid® FE7303.

18. A balloon according to claim 17 characterized
in that it has a diameter of 3 mm at a nominal pressure
of 7 bar and a wall thickness of 0.04 mm.

19. A balloon according to claims 17 or 18
characterized in that it has a bending load equal to
0.25 N for a probe travel equal to 4 mm.

20. A Dballoon according to c¢laims 17 or 18
characterized in that it has a calculated mean burst
pressure equal to 22.36 bar.

21. A Dballoon according to claims 17 or 18
characterized in that it has a Rated Burst Pressure

equal to 19.67 bar.
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characterized in that it has a cal cul ated nmean bur st
pressure equal to 22.36 bar. 21. A balloon according

WO 00061030388 17 or 18 characterized in that it he&I/EB2003/004584

Rat ed Burst Pressure equal to 19.67 bar.25 22. A
bal | oon according to clains 17 or 18 characterized in
that it has a tensile | oad qi failure of 32.5 N and a
per cent age eIongatlon at faitdire equal to

L
Z‘? ptr eIl O f{?%ﬁlnsa@ﬁar%ﬁé?. Pea klaifs! tlﬁ’” Y &pe
am de co naterl has a har,dne s
et yga%lure

?ﬁﬁﬁ%?%? a % tQaFeﬁﬁ %D@uFﬁgsﬁ
500 MPa, a tensile |oad at failure of 40 NP and
é?fonb%\t%N étnq‘a?IB?JéC%‘Ft%%Wl?ngaﬁéenofatt A lure equal
pol yam de copolf material as outlined in any one of
digrproRigately ok23he manufacture of bal | oons for

medi cal devices, _in particular for catheters used in

angi ofhst & 2Balleenof aCKeTEdngani e cepwl ypee of the
material as in claim?24 characterized in that said -
rRegsdinthaslaimg dabssaetesbzed the $hate Dhecapelyamide
tensile nodulus of elasticity of 500 MPa, a tensile

|asarb lyme i haterbhl 4bapPa derdlaamacf o066 abnf dilaurshofe D
300%

scale, a tensile modulus of elasticity of 500 MPa, a
tensile load at failure of 40 MPa and elongation at
failure of 300%.

24. Use of the polyamide copolymer material as
outlined in any one of claims 1 to 17, for the
manufacture of Dballoons for medical devices, in
particular for catheters used in angioplasty.

25. Use of the polyamide copolymer material as in
claim 24 characterized in that said material has a
hardness ofv66 on the Shore D scale, a tensile modulus

of elasticity of 500 MPa, a tensile load at failure of

40 MPa and elongation at failure of 300%.



