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%4 SIAXH
1 SIFAXEN 1 DECEL
SIAXEA1ICE, UTOEEMNEEHINATWND, BAFERRUTRIL. &F
THELELDTHS,
(1) 3201742 L2417
[t is a further object of the present invention to provide polymer compositions of

fluoroalkyl surface-modifiing macromolecules in admixture with a base polyurethane
elastomer for use as medical implant devices having improved stability and acceptable

blood compatibility. |

(BEIN-RERERBIRGNREEHEET I IERA TSV - TN
ARELTHEATHE=HIZ, R—REQGHRIILEY - ISR MY—ERA
L0407 X LOREBEHENFALLEERY I —HEMERKRT S
EN. ARADSHLLEHNTH D, )

(2) 33 64THLNL461T

[ Accordingly, in one aspect the invention provides a surface modifying
macromolecule having a central portion and terminal groups, the central portion being a
member selected from the group consisting of a soft central portion and a hard central
portion, the central portion having a molecular weight of less than 5,000 and including a
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segmented oligomeric copolymer unit including at least one polar segment and at least
one hydrophobic segment, and the terminal groups including a-o terminal polyfluoro
oligomeric groups. Preferably the oligomeric copolymer unit has a molecular weight of
less than 5000, e.g. less than 2000 such as 200-1200. |

(ENWZ., —DDREERICEWNT, AR, RO EXRGEZET HRE
BthmnFeiRt Y 5. FREREF. VI bHREF EN— FPFRBON S L
BIN—TEYBREN-2DTHE, HREAE. D FEMNS5000KRET
HY, LEEL—DOBEELT AV FRUDGELEZ—DDBRKEET AV
FEEOET AV MEENA ) IT—HEERIZY FEEATLS, Rif
EiF. o—oR)INFOFYITI—FKInEFEATWND, FFELLIE, £#UF
X—HEEHRI=Y FERFEMN500 0K, HIAE. 200%L\L120
OTHD &I 2000KFETH D, )

(3) 46177 LNL 1817

Examples of typical base polymers of use in admixture with aforesaid SMM
according to the invention includes polyurethanes, polysulfones, polycarbonates,
polyesters, polyethylene, polyproprylene, polystyrene, poly(acrylonitrile-
butadienestyrene), polybutadiene, polyisoprene, styrenebutadiene-styrene block
copolymers, styrene-isoprenestyrene block copolymers, poly-4-methylpentene,
polyisobutylene,polymethyl-methacrylate, polyvinylacetate, polyacrylonitrile, polyvinyl
chloride, polyethylene terephthalate, cellulose and its esters and derivatives Preferred
segmented polymers include polyurethanes, polyester, polyethers, polyether-polyamides
and polyamides. |

(RFEBRICHEITEHASMMEDREICTHWSHBRMLGEARRY) T —DEHIF.

(PBEE) - - - ARUBE=IJL- - - (FEE) - - - ZEL, FELL

TTAVMEERERYT—X RUDLEY RYUTRATIL, RYIT—TFTI,
RYUI—FIL-RIYFTZIKR, RYTIIREEL, )

(4) 41819174 LWL 2517

['The admixed compositions according to the invention may be used as a surface
covering for an article, or, most preferably, where the composition comprises a base
polymer of a type capable of being formed into a self-supporting structural body, film,
or woven or knit as a fiber, as a surface or in whole or in part of the article, preferably, a
biomedical device or component thereof. |

(REBRICEFTDHEASN-ERMIE. YREHEIT SREELTAHL LGN,
ROUFFLCIE, SEEBYNBE S EZXZDBER. TaILA, X(F, HAHAX
FRUME L THREINGEDIZA TOERKR) T—hoEBR I HEITEND
T. RO, FFELLIE, EAREETNAAXIZOHED. TEH. £AXIE
—#& LTRLLNS, )

(5) 814174 L2017

[Examples and fabrication of products
The SMM's can be manipulated and handled for use with base polymers in the same
manner as the polymers per se can be handled in the fabrication of article products. The
SMM may be admixed with, for example, polyurethane base polymer 1) by
compounding methods for subsequent extrusion or injection molding of articles; |

(BH EMmDBE
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RUI—ZNBARIYROBEIZEVTRYHELNSIDERLPY AT, SM
MIE, EXRYT—EEBITAVLGNE KD, BEEh, RYTEHOIh S, SM
MiE, BIZIE. RUDLEDDERR)I—&, UTOHEICLEYEEEND,

1) ZnIciE<IFHARFEIIHHREAICHET AHEICED ;)
(6) 8#5 01T%4LVL 5 64T
[ SMMs, thus, contain, preferably as o-o terminal groups, fluoropolymeric segments
comprising a sequential group of carbon atoms containing fluorine atoms and
constituting an oligomeric chain. Preferred perfluorinated alcohols of use in the practice
of the invention arethose of the general formula CF3(CF2)nCH2CH2O0H, having a
linear alkyl chain, wherein n is 5-9, most preferably C8F17CH2CH2OH. |
(CDESIZ, SMMIE, FFELLIFK, a—o RKinEéL LT, FvREFZET
RERFOEGHENGGY ., TLTHERAYIT—2BRT 574 0KT
—DETAVNERT S, AERADEREICEWVTHEAT H/3—T)L40 - 7L
O—LELTIE. BEE7ILFILERL. —HAHANCF3 (CF2) nCH2C
H2ZOHTnMEHZWLWLITHDIHDMWIFELS, C8BF17CH2CH20
HA®ZBIFELLY, )
(7) 1481 2474001447
EXAMPLE 6
HDI-PP0322I and mixtures with TDI/PCI/ED
Another PPO based system in addition to Example 1 which shows preferred
performance is HDI-PP0322I. This material is similar to Example 1 except that it was
synthesized with a different reactant stoichiometry and contains a fluoroalcohol with a
different chain length. HDI-PP03221 was synthesized with PPO diol of molecular
weight 1000, 1,6-hexamethylene diisocyanate (HDI), and the intermediate boiling
fraction of the fluoroalcohol (BA-L). |
(Fhl6
HDI—PPO3321&RYUIRTILILEVEDEEY
EHITMA T, FELWWTA—IURERT.,. $5—D2DPPO (RYFJ
AELY - FAXHYAF - DA —I)) DERVATALIZ, HDI—-PPO332
[ THD. COMMFI. BLIRRDFETERSIND L L., BLUDHEHEERZE
BITDH7)LA0 - TFLA—LEETIEEZRNT, E6H1(28ELT S, HD I
—PPO3221k #FE1000DPPOYA—I, 1, 6 —~"FHAF
Ly -4 F7F—F (HD1) &) 7)La—)L (BA—L) DO
BRBDENEHINEZLDOTHS, )
(8) 15HTM5104T74LL 16317
['The interaction of a key protein, namely fibrinogen, involved in the blood
coagulation response to biomaterials was shown to be significantly reduced (by 50% at
a fibrinogen concentration of 0.01 mg/mL, 25% at a fibrinogen concentration of 0.1
mg/mL and by 15% at a fibrinogen concentration of 1.00 mg/mL). Since fibrinogen is a
molecule that is crosslinked during the coagulation process and has been associated
with surfaces that induce clot formation, the finding that the SMM modified surfaces
reduce the amount of fibrinogen adsorption would indicate that the modified surfaces
could have important blood compatibility characteristics and may reduce blood
activitation in medical devices. |
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(9) 23T 221 THWLLTMIL 41T

TEXAMPLE 15
Examples of biomedical articles that integrate the SMM to the polyurethane using
aforesaid method 1) described above include the following articles that are in whole or
in part made of polyurethane components or contain some polyurethane components,
namely, cardiac assist devices, cardiac replacement devices, cardiac septal patches,
intra-aortic balloons, percutaneous cardiac assist devices, extracorporeal circuits, A-V
fistual, dialysis components (tubing, filters, membranes, etc.), aphoresis units,
membrane oxygenator, cardiac by-pass components (tubing, filters, etc.), pericardial
sacs, contact lens, cochlear ear implants, sutures, sewing rings, cannulas, contraceptives,
syringes, o-rings, bladders, penile implants, drug delivery systems, drainage tubes,
pacemaker leads insulators, heart valves, blood bags, coatings for implantable wires,
catheters, vascular stents, angioplasty balloons and devices, bandages, heart massage
cups, tracheal tubes, mammary implant coatings, artificial ducts, craniofacial and
maxillofacial reconstruction applications, ligaments, fallopian tubes. |

(B4%115
EBRLE=AET1) ZRAVTSMMIZRY D LAV #HELEERERYMRDSE
BlELTIE. BTOLS%H, ERRIEZDO—EANLR) I LE O THEHEINT,
FlrlE. RUDLEAVEORBRKZEL L S>EMRLH D, 2FY., - - - (F
B&) - - - OB BERERE - - - (PRE) - - - DENANSREE (Fa—
EvY - (BB - - -AT—TIL- - - (BEE) - - -,)

(10) RK4IZIE, EXKRYT—THAHTDIPCLA/ED (RUIRTFI
JLAY) B, SMMT®HAHDI—-PPO3221M, 1HLL10E
EWEENTVLLEFIEREINTLD,

(11) k8 (7) I2&nlEX, HDI —PPO3221[&, PPO (ANFH A
FLODAIVOTHR—LL) OFA =L, 1, 6—="AFXHAFLY - DAY TR
—k (HD1) ETIARTZILI—IDBEREINZEDOTHY . LTDILER
TREINDILDTHLIZEIFHALCITHS,
FT-[B-(Oligo)In-B-FT
EMR
Oligo [¥. R TAEL VA XL FTHY.
BlE. AFHYAFLUOOAY T R— BB EN,
FTIER) INABFNA/ ETHD, |

7/12



FLT. L& (2) I2&nE, AVIv—HEEEDHFEIL2 00 0K
THHAEMD, RYTAELUDAX SV FDRFEIF2000KFETHD &
Wz 5%,

(12) £ (2) I2&NIE AFHAFLY - DAY F7R—K (HD 1)
MN—Fh R EHET D EITHANTH D,

(13) k& (8) [2&NIX, EEXRKRYIT—IZSMMEHE LI-EAREEY S
DEHE LT, ANMAERFBIREE. DEANANAREBE (Fa—E2Y) IR
SNTWARIEND, EREEYMRD—DE L TMEAF1—TNEESINT
WEZEIFHALMNTH S,

2 5|IF%H

LE=A-T, BRifTE#ZHEEZ. MEKEFEERE (1) Gl (9) . FAREE
(10) RUBEFEIE (11) L L (13) ZHNE, FIAXEK1IZIE, U
TOXEAMNEHSIATWNS, (UT. TBIARHA] L5, )

[1%~10% (Wwt%) OFREBIHESNFELEEEGINEELRR)T—2&ETM
BAF1—ITH->T. WKEAHETHY . ZRABHSHTH.

= :

FT-[B-(Oligo)n-B-FT

(KA.

Oligo [¥. 200 OXFDHNFEZXEH T HR) TJAELUAFLFTHY.
BlE. AFHAFLUDA YT R— MO EEEENDZ/N—FKPRFHLTHY .
FTIEZARY) J)IAQAFILA/ ETHB]
[CkYRFEIhD, EEEMERFa1—T, |

3 SIFAXHE 2 DECE

SIAXE 2(21E, UTOFEREALZHSIN TS, BRERRVTHRIEL, T
THELLEZLDOTHS, 6. BRERIE, METHHK2010-5135
965 NMESEICLTHETHALELDTH S,

(14) 21 R—=I 347712 LVL 81T

[Example 1 1. Synthesis of SMM (8)
SMM (8), which includes a Poly (tetramethylene oxide), PTMO soft segment, has a
degradation temperature of only 229 "C and is included for comparison. The SMM(8)
material can be synthesized as described in U.S. Patent No. 6,127,507. Both the
prepolymer coupling and surface active group coupling were performed using dibutyl
tin dilaurate as a catalyst. |
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