©
L

N OO M R
US006306141B1

United States Patent

(12) (10) Patent No.: US 6,306,141 B1
Jervis 45) Date of Patent: Oct. 23, 2001
’
(549) MEDICAL DEVICES INCORPORATING SIM 3,605,725 9/1971 Bentov ...cveeevererererrerenens 128/2.05 R
ALLOY ELEMENTS 3,620,212 11/1971 Fannon, Jr. ....cviiiiinennns 128/130
3,729,008 4/1973 Berkovits ..... .. 128/418
(75) Inventor: James E. Jervis, Atherton, CA (US) 3,740,839 6/1973 Otte et al. .ovoovvssiisssrneiiriniinnns 29/628
3,757,768  9/1973 Kline ............ .. 1282 M
(73) Assignee: Medtronic, Inc., Minneapolis, MN 3,786,806 1/1974 Johnson et al. .. ... 128/92 YN
(US) 3,789,841 2/1974 Antoshkiw ....... ... 128/2.05
3,857,391 12/1974  Terner ...cccceeveevveeereeeveceneene 128/127
(*) Notice: Subject to any disclaimer, the term of this 3,868,956 3/1975 Alfidi et al. oo, 128/345
patent iS eXtended or adjusted under 35 3,889,666 6/1975 Le.rner ............ 128/127
US.C 154(b) bv 0 davs 3,890,977 6/1975 WIlSON .eevvvvevenieniereeieienene 604/281
L y U days. 3930.828  2/1976 Mokhr et al. 128/92 B
3,960,147 6/1976 Murray ......... 128/92 B
(21) Appl. No.: 08/483,291 4033331 7/1977 Guss et al. .... 128/2 M
. 4,035,007 7/1977 Harrison et al. ..ccoevvrereennene 285/381
(22) Filed:  Jun.7, 1995 4037324 7/1977 Andreasen ... . 43324
Related U.S. Application Data 4,080,706 3/1978 Heilman .......ccocceveevevervvennennes 29/173
4,149,911 4/1979 Clabburmn .......... ... 148/11.5 R
(60) Continuation of application No. 07/956,653, filed on Oct. 2, 4,170,990 10/1979 Baumgart et al. ........... 128/92 YN
1992, which is a division of application No. 07/682,243, : :
filed on Apr. 9, 1991, now Pat. No. 5,190,546, which is a (List continued on next page.)
division of application No. 07/252,019, filed on Sep. 27,
1988, now Pat. No. 5,067,957, which is a continuation of FOREIGN PATENT DOCUMENTS
application No. 07/177,817, filed on Mar. 30, 1988, now 8301576 5/1983 (AU).
abandoned, which is a continuation of application No. 3086384 1/1985 (AU)
07/047,824, filed on May 8, 1987, now abandoned, which is :
a continuation of application No. 06/865,703, filed on May : :
21, 1986, now Pat. No. 4,665,906, which is a continuation (List continued on next page.)
;)tf) ;I%);;c:élon No. 06/541,852, filed on Oct. 14, 1983, now OTHER PUBLICATIONS
ackson, —Nitinol—The Alloy with a Memory: Its S1-
, Jackson, “55-Nitinol—The Alloy with a M y: Its Physi
(51) Int. CL7 e A61B 17/56 cal Metauurgy, Properﬁes, and Applications,”
NASA-SP5110 (1972).
(62 TR LT © o 606/78 (List continued on next page.)
. Primary Examiner—Justine R. Yu
(58)  Field of Search 606/6268200 610965/751;’9860’6%2% (74) Antorney, Agent, or Firm—Sheldon & Mak
57 ABSTRACT
(56) References Cited 67)
U.S. PATENT DOCUMENTS Medical devices which are currently proposed to use ele-
ments made from shape memory alloys may be improved by
3,348,548  10/1967 Chardack .......cccocovveierievennnne 128/418 the use of stress-induced martensite alloy elements instead.
3,416,531 12/1968 Edwards ..... «r 128/348 The use of stress-induced martensite decreases the tempera-
;’;‘(1)(9)’2;8 15; iggg XHhamson gg ;gg ture sensitivity of the devices, thereby making them easier to
,500, men ........ .
3516412  6/1970 Ackerman .. " iogu1g  nstall andfor remove.
3,539,033 11/1970 Tafeen ........ ... 1287221
3,558,369 1/1971 Wang et al. .ccoceeeevcveeenenee 148/11.5 22 Claims, 4 Drawing Sheets

GIT ST IT OGO IS IO OT VI ITITIF 4

(74
[N \¥
L VIOV IV TV OV VP OF VP77

CKE

A R

y

T
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,306,141 B1

Page 2
U.S. PATENT DOCUMENTS OTHER PUBLICATIONS

4,197,593 4/1980 Kast.er et al. oo 3/1.5 Mazer, “Therapeutic Embolization of the Renal Artery with

4,198,081 4/1980 Harrison et al. . Gianturco Coils: Limitations and Technical Pitfalls,” Radi-

4,205,293 5/1980 Meltop et al. ....................... 337/140 Ology, 13837—46 (Jan. 1981)

4,230,123 10/1980 Hawkins, Ir. .. ... 128/658 . . "

4233690 11/1980 AKIS «ooooerorrosoroeerore e, 623/2 Perkins, “Shape Memory Effects m.Alloys, Plenum l?re.ss,

4,307,723 12/1981 Finney .......... 1283499 R NY1975. (pp. 29-59, Rodriguez article; pp. 59-89, Shimizu

4,310,354  1/1982 Fountain et al. w..ovoveererrerennen. 75211 article; pp. 273-304, Perkins article.).

4,378,811 4/1983 LeVItan .....cccccceeveereererreeneens 128/757 Robinson, “Metallurgy: Extraordinary Alloys that Remem-

4,401,433 8/1983 LUther ....coccovvevevveveenereennne 604/159 ber their Past,” Science) vol. 191, No. 4230 (May, 1976)

i’zg;’ggg 1(1)2223 :icrlrllroe;k - ?ggﬁ? Wagner, “What You Can Do with that ‘Memory Alloy,” ”

4427000 171984 Ueda 128/6 Materials Engineering, 70 (1969) Oct. pp. 28-31.

4:452:236 6/1984 Utsugi .... ... 128/4 Wasilewski, “The Effects of Applied Stress on the Marten-

4,485,805 * 12/1984 Foster, Ir. .. oo 606/195 sitic Transformation in TiNi,” Merallurgical Transactions, 2:

4,485,816 12/1984 Krumme .... 128/334 R Nov. 1971, pp. 2973-2981.

4,490,112 12/1984 Tanaka ocsvvesvisnsns 43320 Wayman, “Some Applications of Shape-Memory Alloys,”

4,494,531 1/1985 Gianturco ... e 18R goial of Metals, Jun., 1980, pp. 129137,

4,505,767 3/1985 Quin ........... ... 148/402 . . .

4500517 41985 Zibelin oeeoroooeoereroerer 128310  Physikin Unserer Zeit, 1977, Nr. 2, Verlag Chemie GmbH,

4,512,338 4/1985 Balko et al. woooorrroooerernn 12871 R Seite 33, and translation thereof.

4,543,090 9/1985 MCCOY .ecvveeurerecrevecrenmennmaecens 604/95 Dotter, Charles T., Transluminal Expandable Nitinol Coil

4,556,050  12/1985 Hodgson et al. . 128/1 R Stent Grafting: Preliminary Report, Radiology, vol. 147, pp.

4,586,335 5/1986 Hosoda et al. .....ccceeveeevvennenne 60/528 259-260.

4,601,283 7/1986 Chikama .......ccccoceeveveerceeevcnennee 128/4 . _

4,616,656 10/1986 Nicholson et al. lspen  Craseet al"RadmlOgy’“(Apr' 1983) vol. 147, Pp- 261-263.

4665906  5/1987 JEIVIS ooveeerreeerreeererereerne 12802 YN Schetky, L. McDonald, “Shape Memory Alloys”, Scientific

4,025445  5/1990 Sakamoto et al. . America, Nov. 1979, pp. 74-82.

5,190,546 371993 JEIVIS .eeevevreverieneeneeeenvinrennes 606/78 Buehler, et al., “55_Nitinol Unique Wire Aﬂoy with a
1001034 12/1976 (CA) oo 128/93 Memory”, Wire Journal Tun. 1963, pp. 41—49.

Portsmann, et al., “P Wave Synchronous Pacing Using

FOREIGN PATENT DOCUMENTS Anchored Atrial Electrode Implanted Without Thorac-

2703520 3/1978 (DE). otomy”, Jul. 1972, The American Journal of Cardiology vol.
3225151A1  1/1984 (DE). 30, pp. 74-76.

102685  5/1983 (EP). Baumgart, et al., “Memory Alloys—Properties, Phenomeno-
0105669 4/1984 (EP). logical Theory and Applications”, 1976 (Reference #1 from
0129634 171985 (EP). Opposition).

0132344 1/1985 (EP). . .
0140621 5;1985 EEP% Bennsmann, et al., “Study of the Memory Alloy Nickel-Ti-
0145166 6/1985 (EP) tanium and Observations on its Application in the Field of
8211061  12/1983 (ER). Medicine”, 1979 (Reference 2 from Opposition).

1600000  10/1981 (GB) ..ooovvvvevencricciinnes F161./21/00 Bennsmann, et al., “Osteosynthesis Staples Made of Nick-
2106190 4/1983 (GB) . el-Titanium, Manufacture Preliminary Experiments and
2114005 8/1983 (GB) ..ocovvvviiviiciicaae 128/92 YN Clinical Use Thereof”, 1982 (Ref. #3 from Opposition).
zgfgigg ;ﬁggé gg ’ Baumgart, et al., “Mechanical Problems in the Use of the

57.75647 5/1982 (IP) Memory Eff.ef:t for Osteosynthesis Plates”, 1977 (Ref. #4
5795452 6/1982 (IP). from Opposition).

57-119744 7/1982 (JP). Suzuki, Yuchi, Shape Memory and Super—Elasticity Effects
5825140  2/1983 (IP). in Ni-Ti Alloys. (Translation provided).

58423;‘32 Z ggg 8112 Kirk—Othmer, Encyclopedia of Chemical Technology, 3rd

44047 3/1983 (IP) . Ed., vol. 20, pp. 7-26-7-36.

50951 3/1983 (IP). Ling, et al., Variation in the Shape Recovery Temperature in
5841546 3/1983 (JP). Ni-Ti Alloys, Mat’ls Sc. & Eng., vol. 48, pp. 241-247
5844047  3/1983 (IP). (1981).

52513;(3)3;; gﬁggg 8112 ’ Watanabe, Studies on New Superelastic Ni—Ti Orthodontic
6220827 4/1984 (JP) Wire, J. Jap. Soc. for Dental Apparatus & Mat’ls., vol. 23,
5997115 6/1984 (P). No. 61, pp. 47-57 (1981).

6045356 3/1985 (IP). Oonishi, Clinical Magazine: Orthopaedic Surgery, 32, p.
6476824 3/1989 (JP).

940759 11/1980 ESI}) ................................ 12892 YN  Sullivan Variable Stiffening Device for Colonscopy, Gas-

850067  7/1981 .. 128/92 YN trointestinal Endoscopy, vol. 36 No. 6, pp. 642-643 (1990).
1110447 8/1984 (SU) oo 128/92 YN
1113110 9/1984  (SU) .cvecveeerrerreeercreneenne 128/92 YN * cited by examiner

DOCKET
ALARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 23, 2001 Sheet 1 of 4 US 6,306,141 B1

STRESS
(0) C
A B
M |
| I
| |
| |
| |
| I
|
|
| |
| |
0
<A STRAIN (£) Dep
L. 1
STRESS C
(0)
B
Oy :
|
!
Up 1D
i
|
|
I
|
B

STRAIN (&)

£ 2

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 23, 2001 Sheet 2 of 4 US 6,306,141 B1

[A)OC KET

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 23, 2001 Sheet 3 of 4 US 6,306,141 B1

WIiTdTFTI T I ITIT VI P77 I 7P I 777 FT7F

0

/
ENSSSN
P 8T I I I TI T T ITT I T >\>\}\\\}\/\\I\\\\

o
2
"\

[

Liz.5 '
L. ;

ﬁ

/

G

2

N
N
N
N
N
N
N
N
N
N
N
/N

L7777 A

Lie. (5

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




