US006361759B1

a2z United States Patent 0y Patent No.:  US 6,361,759 B1
Frayne et al. 45) Date of Patent: Mar. 26, 2002
(54) MR SIGNAL-EMITTING COATINGS 5,087,440 A 2/1992 Cacheris et al.
5,098,692 A 3/1992 Gries et al.
(75) Inventors: Richard Frayne; Charles M. Strother; 5,264,634 A 11/1993 Becker et al.
Orhan Unal; Zhihao Yang; Abukar 5,744,958 A 4/1998 Werne
Wehelie, all of MadiSOIl; Hyuk Yu, FOREIGN PATENT DOCUMENTS
Blue Mounds, all of WI (US)
EP 0 331 616 9/1989 C08G/69/48
(73) Assignee: Wisconsin Alumni Research WO WO 94/08629 4/1994  .......... A61K/49/00
Foundation, Madison, WI (US) WO WO 95/24225 9/1995  .......... AG1K/51/00
’ ’ WO WO 96/00588 1/1996  .......... A61K/49/00
(*) Notice: Subject to any disclaimer, the term of this WO WO 98/28258 711998
patent is extended or adjusted under 35 OTHER PUBLICATIONS

U.S.C. 154(b) by 0 days.
Fried et al., Image Guided Surgery, Laryngoscope, vol. 106,

, No. 4, (1996) 411-417.
(1) Appl. No.: 09/105,033 Ladd et al., Proc. ISMRM (1997) 1937.
(22) Filed: Jun. 25, 1998 F. R. Korosec, R. Frayne, T. M. Grist, C. A. Mistretta, 36

Magn. Reson. Medicine, (1996) 345-351.
Related U.S. Application Data

(60)  Provisional application No. 60/086,817, filed on May 26,  Primary Examiner—Dameron L. Jones

1998. (74) Attorney, Agent, or Firm—Michael Best & Friedrich
(51) Tt CL7 oo A61B 5/055 P
(52) US.CL ... 424/9.323; 424/9.1; 424/9.34 57 ABSTRACT
(58) Field of Search ..........c.cccccceeevne 424/9.3,9.32,

424/9.322, 9.323, 9.361, 9.36, 9.34, 9.35 The present invention provides a coating that emits magnetic
01 111.1.65. 1.69. 1.73. 137. 1.53  tesonance signals and a method for coating medical devices
o T e e therewith. The coating includes a paramagnetic metal ion-

(56) References Cited containing polymer complex that facilitates diagnostic and
therapeutic techniques by readily visualizing medical
U.S. PATENT DOCUMENTS devices coated with the complex.

4,986,980 A 1/1991 Jacobsen
5,039,512 A 8/1991 Kiraft et al. 3 Claims, 7 Drawing Sheets



US 6,361,759 Bl

Sheet 1 of 7

Mar. 26, 2002

U.S. Patent

OH 4 m.\\w\s

o "N\ o-z;.m_n_m...

C0€ 0
o — ! 0 %Ho€ 0P nplz “ A0
n«( NGOy T T -2 P9 n\\\\
o) ) - \\\\. —_ I//O/
HO OH 0= \ ~>=0
o] 0]
H 0Nk
suIpUAd ajozepiulipjAuoqe),-i ‘i
OH
o OH
oM N _\Ano ewse|d
0] Z\ I|/.| N +
2 X o
HO
OH Z
5 HN

+3d

: m m.. ~..




U.S. Patent Mar. 26,2002 Sheet 2 of 7 US 6,361,759 B1

N
z
\g? z
W % /
- N I
: O
\ o N
5 S T
: <Q
2 =
Q .
q S
% N
T
Q

U

ALAEHEIR .

N




US 6,361,759 Bl

Sheet 3 of 7

Mar. 26, 2002

U.S. Patent

N
)

ve S5y

Z7

é
4

'7V/§l’t Yo Arrrrrrr Y,
Q
\)

~o2

izl

o\ L
7

s

eb% |

4

i
Q\\, KN NNNN NN NN
NN N NON NN
72 A BNNNNN N RN

/N
\\\ \

o
Z
Z 2
A
v

L L LL.L
227

| — i

VWL Ll L Lol

7
o ,
\\ a 0, ~O \ “&
/5 o ..Oo ~
\ ;
@\\\\” o /mm &
OF—— NN\ Zrrrss grrsrssri g\ \
zz \\\V N B oA 1R Y
A 7 ]
way f\r \\ a\ :ﬂﬁl\ :.L \.t s,
g 9 re r b* Faop




US 6,361,759 Bl

Sheet 4 of 7

Mar. 26, 2002

U.S. Patent

INIFTAHLIATOC
d31vold PO

ANITAJOHIATOd
Q31vOONN

INTTAJOHIATOd

a3aivod PO
INFTAJOHdAIOd wz% MMQ%”_WO.“_
a31vOONN
ANTTAJOYdATOd mz%m__wﬁ_%w>%%m
a31vod PO

dd Pue 3d pajeo) po jo sebew| YW

INTTAHLI3ATOd
a31VOONN







	Abstract
	Drawings

