
UNITED STATES PATENT AND TRADEMARK OFFICE 

Michael J. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

Dear Mr. Jaro: 

JUL 5 2011 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.usplo.gov 

In Re: Patent Term Extension 
Application for 
U.S. Patent No. 6,306,141 

A certificate under 35 U.S.C. § 156 is enclosed extending the term of U.S. Patent No. 6,306,141 
for a period of 1,270 days. While a courtesy copy of this letter is being forwarded to the Food 
and Drug Administration (FDA), you should directly correspond with the FDA regarding any 
required changes to patent expiration dates. 

Inquiries regarding this communication should be directed to Raul Tamayo by telephone at 
(571) 272-7728, or bye-mail at raul.tamayo@uspto.gov. 

Mary C. Till 
Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 

for Patent Examination Policy 

cc: Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

RE: T ALENT® Abdominal Stent 
Graft System 
FDA Docket No.: FDA-2008':E-0568 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT NO. 

ISSUED 

INVENTOR 

CERTIFICATE EXTENDING PATENT TERM 
UNDER 35 U.S.C. § 156 

6,306,141 

October 23,2001 

James E. Jervis 

PATENT OWNER Medtronic, Inc. 

PRODUCT T ALENT® Abdominal Stent Graft System 

This is to certify that an application under 35 U.S.C. § 156 has been filed in the United 

States Patent and Trademark Office, requesting extension of the term of U.S. Patent No. 

6,306,141 based upon the regulatory review of the product TALENT® Abdominal Stent 

Graft System by the Food and Drug Administration. Since it appears that the requirements 

of the law have been met, this certificate extends the term of the patent for the period of 

(94) 1,270 days 

from Oct<?ber 23,2018, the original expiration date of the patent, subject to the payment of 

maintenance fees as provided by law, with all rights pertaining thereto as provided by 

35 U.S.C. § 156(b). 

I have caused the seal of the United States Patent and 

Trademark Office to be affixed this 30th day of June 2011. 

D~jJ:~~ 
David J. Kappos 
Under Secretary of Commerce for Intellectual Property and 

Director of the United States Patent and Trademark Office 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Michael J. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

MAR 2 3 2011 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313·1450 

WWW.usplo.gov 

In Re: Patent Term Extension 
Application for 
U.S. Patent No. 6,306,141 

NOTICE OF FINAL DETERMINATION 

A determination has been made that U.S. Patent No. 6,306,141, claims of which cover the 
medical device T ALENT® Abdominal Stent Graft System, is eligible for patent term extension 
under 35 U.S.C. § 156. The period of extension has been determined to be 1,270 days. 

A single request for reconsideration of this final determination as to the length of extension of the 
term of the patent may be made if filed within one month of the date of this notice. Extensions 
of time under 37 CFR § 1. 136(a) are not applicable to this time period. In the absence of a 
request for reconsideration, the Director will issue a certificate of extension, under seal, for a 
period of 1,270 days. 

The period of extension, if calculated using the Food and Drug Administration determination of 
the length of the regulatory review period published in the Federal Register of September 4,2009 
(74 Fed. Reg. 45865), would be 1,274 days. Under 35 U.S.C. § 156(c): 

Period of Extension RRP - PGRRP - DD - Y2 (TP - PGTP)\ 
= 4,024 days - 1,657 - 0 - Y2 (3,843 - 1,657 days) 

1,274 days (3.5 years) . 

Since the regulatory review period began April 11, 1997, before the patent issued 
(October 23,2001), only that portion of the regulatory review period occurring after the date the 
patent issued has been considered in the above determination of the length of the extension period 
35 U.S.C. § 156(c). (From April 11, 1997, to and including October 23,2001, is C657 days; this 
period is subtracted from the number of days occurring in the testing phase according to the FDA 
determination of the length of the regulatory review period.) No determination of a lack of due 
diligence under 35 U.S.C. § 156(c)(1) was made. 

I Consistent with 35 U.S.C. § 156(c), "RRP;' is the total number of days in the regulatory 
review period, "PGRRP" is the number of days of the RRP which were on and before the date on 
which the patent issued, "DD" is the number of days of the RRP that the applicant did not act 
with due diligence, "TP" is the testing phase period described in paragraphs (1)(B)(i), (2)(B)(i), 
(3)(B)(i), (4)(B)(i), and (5)(B)(i) of subsection (g) of 35 U.S.C. § 156, and "PGTP" is the number 
of days of the TP which were on and before the date on which the patent issued, wherein half 
days are ignored for purposes of the subtraction of Y2 (TP - PGTP). 
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U.S. Patent No. 6,306,141 Page 2 

However, the 14 year exception of35 U.S.C. § 156(c)(3) operates to limit the term of the 
extension in the present situation, because it provides that the period remaining in the term of the 
patent measured from the date of approval of the approved product plus any patent term .. 
extension cannot exceed fourteen years. The period of extension calculated above, 1,274 days, 
would extend the patent from October 23,2018, to April 19, 2022, which is beyond the 14-year 
limit (the approval date is April 15, 2008, thus the 14 year limit is April 15, 2022). The period of 
extension is thus limited to April 15, 2022, by operation of35 U.S.C. § 156(c)(3). Accordingly, 
the period of extension is the number of days to extend the term of the patent from its original 
expiration date, October 23, 2018, to and including April 15, 2022, or 1,270 days. 

The limitations of 35 U.S.C. 156(g)(6) do not operate to further reduce the period of extension 
determined above. 

Upon issuance of the certificate of extension, the following information will be published in the 
Official Gazette: 

U.S. Patent No.: 

Granted: 

Original Expiration Date2
: 

Applicant: 

Owner of Record: 

6,306,141 

October 23,2001 

October 23,2018 

James E. Jervis 

Medtronic, Inc. 

Title: 

Product Trade Name: 

Medical Devices Incorporating SIM Alloy Elements 

T ALENT® Abdominal Stent Graft System 

Term Extended: 1,270 days 

Expiration Date of Extension: April 15,2022 

Any correspondence with respect to this matter should be addressed as follows: 

By mail: Mail Stop Hatch-Waxman PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450. 

By FAX: 

2Subject to the provisions of35 U.S.C. § 41(b). 

(571) 273-7728 
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U.S. Patent No. 6,306,141 Page 3 

Telephone inquiries related to this determination should be directed to Raul Tamayo at (571) 
272-7728. 

Mary C. TIl . 
Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 
for Patent Examination Policy 

cc: Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

RE: T ALENT® Abdominal Stent 
Graft· System 
Docket No.: FDA-2008-E-0568 
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l"'~ Department of Healtb and Human Services 

'C,.#+'::::::'l~.'-... MAY 1 4 2010 

Public Health Service 

Food and Drug Administration 

Rockville, MD 20857 

Re: Talent Abdominal Stent Graft System 
Docket No. FDA-2008-E-0568 

The Honorable David 1. Kappos 
Under Secretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Kappos: 

This is in regard to the patent term extension application for U.S. Patent No. 6,306,141 filed by 
Medtronic, Inc. under 35 U.S.C. § 156. The patent claims Talent Abdominal Stent Graft System, 
premarket approval application (PMA) P070027. 

In the September 4,2009, issue of the Federal Register (74 Fed. Reg. 45865), the Food and Drug 
Administration published its determination of this product's regulatory review period, as required 
under 35 U.S.C. § 156(d)(2)(A). The notice provided that on or before March 3, 2010, 180 days 
after the publication of the determination, any interested person could file a petition with FDA 
under 35 U.S.C. § 156(d)(2)(B)(i) for a determination of whether the patent term extension 
applicant acted with due diligence during the regulatory review period. 

The 180-day period for filing a due diligence petition pursuant to this notice has expired and 
FDA has received no such petition. Therefore, FDA considers the regulatory review period 
determination to be final. 

Please let me know if we can provide further assistance. 

cc: Michael J. Jaro 
Medtronic, Inc. 

Sincerely yours, 

~a. 
Jane A. Axelrad 
Associate Director for Policy 
Center for Drug Evaluation and Research 

Vice President and Chief Patent Counsel 
710 Medtronic Parkway MIS LC340 
Minneapolis, MN 55432 
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Federal Register/Vol. 74, No. 171/Friday, September 4, 2009/Notices 45865 

2. The date the application was 
initially submitted with respect to the 
human drug product under section 
505(b) of the act: November 17,2005. 
FDA has verified the applicant's claim 
that the new drug application (NDA) 
21-911 for BANZEL was initially 
submitted on November 17,2005. 

3. The date the application was 
approved: November 14, 2008. FDA has 
verified the applicant's claim that NDA 
21-911 was approved on November 14, 
2008. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its application for patent extension, 
this applicant seeks 819 days of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published are incorrect may 
submit to the Division of Dockets 
Management (see ADDRESSES) written or 
electronic comments and ask for a 
redetermination by November 3, 2009. 
Furthermore. any interested person may 
petition FDA for a determination 
regarding whether the applicant for 
extension acted with due diligence 
during the regulatory review period by 
March 3, 2010. To meet its burden, the 
petition must contain sufficient facts to 
merit an FDA investigation. (See H. 
Rept. 857, part 1, 98th Cong., 2d sess., 
pp. 41-42, 1984.) Petitions should be in 
the format specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Division of Dockets 
Management. Three copies of any 
mailed information are to be ~ubmitted, 
except that individuals may submit one 
copy. Comments are to be identified 
with the docket number found in 
brackets in the heading of this 
document. Comments and petitions may 
be seen in the Division of Dockets 
Management between 9 a.m. and 4 p.m., 
Monday through Friday. 

Dated: June 23, 2009. 

Jane A. Axelrad, 
Associate Director for Policy, Center for Drug 
Evaluation and Research. 
[FR Doc. E9-21428 Filed 9-3-09; 8:45 am) 

BILUNG CODE 416lHl1-S 

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Food and Drug Administration 

[Docket No. FDA-2008-E-oS68] 

Determination of Regulatory Review 
Period for Purposes of Patent 
Extension; TALENT ABDOMINAL 
STENT GRAFT SYSTEM 

AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Notice. 

SUMMARY: The Food and Drug 
Administration (FDA) has determined 
the regulatory review period for 
TALENT ABDOMINAL STENT GRAFT 
SYSTEM and is publishing this notice 
of that determination as required by 
law. FDA has made the determination 
because of the submission of an 
application to the Director of Patents 
and Trademarks, Department of 
Commerce, for the extension of a patent 
which claims that medical device. 
ADDRESSES: Submit written comments 
and petitions to the Division of Dockets 
Management (HFA-305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20852. Submit 
electronic comments to http:// 
www.regulations.gov. 

FOR FURTHER INFORMATION CONTACT: 
Beverly Friedman, Office of Regulatory 
Policy, Food and Drug Administration, 
10903 New Hampshire Ave., Bldg. 51, 
rm. 6222, Silver Spring, MD 20993-
0002, 301-796-3602. 
SUPPLEMENTARY INFORMATION: The Drug 
Price Competition and Patent Term 
Restoration Act of 1984 (Public Law 98-
417) and the Generic Animal Drug and 
Patent Term Restoration Act (Public 
Law 100-670) generally provide that a 
patent may be extended for a period of 
up to 5 years so long as the patented 
item (human drug product, animal drug 
product, medical device, food additive, 
or color additive) was subject to 
regulatory review by FDA before the 
item was marketed. Under these acts, a 
product's regulatory review period 
forms the basis for determining the 
amount of extension an applicant may 
receive. 

A regulatory review period consists of 
two periods of time: A testing phase and 
an approval phase. For medical devices, 
the testing phase begins with a clinical 
investigation of the device and rulJ.S 
until the approval phase begins. The 
approval phase starts with the initial 
submission of an application to market 
the device and contin1,.les until 
permission to market the device is 
granted. Although only a portion of a 

regulatory review period may count 
toward the actual amount of extension 
that the Director of Patents and 
Trademarks may award (half the testing 
phase must be subtracted as well as any 
time that may have occurred before the 
patent was issued), FDA's determination 
of the length of a regulatory review 
period for a medical device will include 
all of the testing phase and approval 
phase as specified in 35 U.S.C. 
156(g)(3)(B). 

FDA recently approved for marketing 
the medica:l device, TALENT 
ABDOMINAL STENT GRAFT SYSTEM. 
The TALENT ABDOMINAL STENT 
GRAFT SYSTEM is indicated for the 
endovascular treatment of abdominal 
aortic aneurysms with or without iliac 
involvement having: Iliac/femoral 
access vessel morphology that is 
compatible with vascular access 
techniques, devices, and/or accessories; 
a proximal aortic neck length of ~ 10 
millimeters (mm); proximal aortic neck 
angulation :5 60° distal iliac artery 
fixation length of~ 15 mm; an aortic 
neck diameter of 18 to 32 mm and iliac 
artery diameters of 8 to 22 mm; and 
vessel morphology suitable for 
endovascular repair. Subsequent to this 
approval, the Patent and Trademark 
Office received a patent term restoration 
application for TALENT ABDOMINAL 
STENT GRAFT SYSTEM (U.S. Patent 
No. 6,306,141) from Medtronic, Inc., 
and the Patent and Trademark Office 
requested FDA's assistance in 
determining this patent's eligibility for 
patent term restoration. In a letter dated 
February 18, 2009, FDA advised the 
Patent and Trademark Office that this 
medical device had undergone a 
regulatory review period and that the 
approval of TALENT ABDOMINAL 
STENT GRAFT SYSTEM represented 
the first permitted commercial 
marketing or use of the product. 
Thereafter, the Patent and Trademark 
Office requested that FDA determine the 
product's regulatory review period. 

FDA has determined that the 
applicable regulatory review period for 
TALENT ABDOMINAL STENT GRAFT 
SYSTEM is 4,024 days. Of this time, 
3,843 days occurred during the testing 
phase of the regulatory review period, 
while 181 days occurred during the 
approval phase. These periods of time 
were derived from the following dates: 

1. The date an exemption under 
section 520(g) of the Federal Food, Drug, 
and Cosmetic Act (the act) (21 U.S.c. 
360j(g)) involVing this device became 
effective: April 11, 1997. FDA has 
verified the applicant's claim that the 
date the investigational device 
exemption (IDE) required under section 
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45866 Federal Register/Vol. 74, No. I71/Friday, September 4, 2009/Notices 

520(g) of the act for human tests to begin DEPARTMENT OF HEALTH AND 
became effective April 11, 1997. HUMAN SERVICES 

2. The date an application was 
initially submitted with respect to the 
device under section 515 of the act (21 
U.S.C. 360e): October 18, 2007. FDA has 
verified the applicant's claim that the 
premarket approval application (PMA) 
for TALENT ABDOMINAL STENT 
GRAFT SYSTEM (PMA P070027) was 
initially submitted October 18, 2007. 

3. The date the application was 
approved: April 15, 2008. FDA has 
verified the applicant's claim that PMA 
P070027 was approved on April 15, 
2008. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its application for patent extension, 
this applicant seeks 1,183 days of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published are incorrect may 
submit to the Division of Dockets 
Management (see ADDRESSES) written or 
electronic comments and ask for a 
redetermination by November 3,2009. 
Furthermore, any interested person may 
petition FDA for a determination 
regarding whether the applicant for 
extension acted with due diligence 
during the regulatory review period by 
March 3, 2010. To meet its burden, the 
petition must contain sufficient facts to 
merit an FDA investigation. (See H. 
Rept. 857, part 1, 98th Cong., 2d sess., 
pp. 41-42, 1984.) Petitions should be in 
the format specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Division of Dockets 
Management. Three copies of any 
mailed information are to be submitted, 
except that individuals may submit one 
copy. Comments are to be identified 
with the docket number found in 
brackets in the heading of this 
document. 

Comments and petitions may be seen 
in the Division of Dockets Management 
between 9 a.m. and 4 p.m., Monday 
through Friday. 

Dated: June 8, 2009. 

Jane A. Axelrad, 
Associate Director for Policy, Center for Drug 
Evaluation and Research. 
[FR Doc. E9-21424 Filed 9-3-09; 8:45 am] 

BILUNG CODE 416G-Ol-S 

National Institutes of Health 

Government-Owned Inventions; 
Availability for licensing 

AGENCY: National Institutes of Health, 
Public Health Service, HHS. 
ACTION: Notice. 

SUMMARY: The inventions listed below 
are owned by an agency of the U.S. 
Government and are available for 
licensing in the U.S. in accordance with 
35 U.S.C. 207 to achieve expeditious 
commercialization of results of 
federally-funded research and 
development. Foreign patent 
applications are filed on selected 
inventions to extend market coverage 
for companies and may also be available 
for licensing. 
ADDRESSES: Licensing information and 
copies of the U.S. patent applications 
listed below may be obtained by writing 
to the indicated licensing contact at the 
Office of Technology Transfer, National 
Institutes of Health, 6011 Executive 
Boulevard, Suite 325, Rockville, 
Maryland 20852-3804; telephone: 3011 
496-7057; fax: 301/402-0220. A signed 
Confidential Disclosure Agreement will 
be required to receive copies of the 
patent applications. 

Antigenic Chimeric Tick-Borne 
Encephalitis ViruslDengue Virus Type 4 
Recombinant Viruses 

Description of Technology: The tick
borne encephalitis virus (TBEV) 
complex is a group of viruses that can 
cause severe neutrotropic disease and 
up to thirty percent (30%) mortality. 
While these viruses can be found in 
many parts of the world, the largest 
impact of the disease occurs in Europe 
and Russia, where approximately 
fourteen thousand (14,000) hospitalized 
TBEV cases occur annually. TBEV is in 
the family Flaviviridae, genus flavivirus 
and is composed of a positive-sense 
single stranded RNA genome that 
contains 5' and 3' non-coding regions 
and a Single open reading frame 
encoding ten (10) proteins. At present, 
a vaccine or FDA approved antiviral 
therapy is not available. 

The inventors have previously 
developed a WNV IDengue4Delta30 
antigenic chimeric virus as a live 
attenuated virus vaccine candidate that 
contains the WNV premembrane and 
envelope (prM and E) proteins on a 
dengue virus type 4 (DEN4) genetic 
background with a thirty nucleotide 
deletion (Delta30) in the DEN4 3'-UTR. 
Using a similar strategy, the inventors 

have generated an antigenic chimeric 
virus, TBEVIDEN4Delta30. This 
chimeric virus also contains attenuating 
mutations within the E and 
nonstructural NS5 proteins. Preclinical 
testing results with the derived virus 
indicate that chimerization of TBEV 
with DEN4DeJta30 and introduction of 
the attenuating mutations decreased 
neuroinvasiveness and neurovirulence 
in mice. The TBEV/DEN4deJta30 
vaccine candidate was safe, 
immunogenic, and provided protection 
in monkeys against challenge with TBE 
viruses. 

This application claims live 
attenuated chimeric TBEV/DEN4DeJta30 
vaccine compositions. Also claimed are 
methods of treating or preventing TBEV 
infection in a mammalian host, methods 
of producing a subunit vaccine 
composition, isolated polynucleotides 
comprising a nucleotide sequence 
encoding a TBEV immunogen, methods 
for detecting TBEV infection in a 
biological sample and infectious 
chimeric TBEV. 

Applications: Development of Tick
Borne Encephalitis Virus vaccines, 
therapeutics and diagnostics. 

Advantages: Live attenuated chimeric 
vaccine, known regulatory pathway, 
potential for lasting immunity with 
fewer doses. 

Development Status: Vaccine 
candidates have been synthesized and 
preclinical studies have been 
performed. 

Inventors: Alexander G. Pletnev, 
Amber R. Engel, Brian R. Murphy 
(NIAID). 

Patent Status: U.S. Provisional 
Application No. 61/181,982 filed 28 
May 2009 (HHS Reference No. E-078-
2009/0-US-Ol). 

Licensing Status: Available for 
licensing. 

Licensing Contact: Peter A. Soukas, 
J.D.; 301-435-4646; 
soukasp@mail.nih.gov. 

Collaborative Research Opportunity: 
The NlAID is seeking statements of 
capability or interest from parties 
interested in collaborative research in 
preclinical study of the long-term 
immunity induced by the TBEV/DEN4 
vaccine candidate against highly 
virulent TBE viruses and in the clinical 
trials of this vaccine in humans. Please 
contact Michael Piziali, NIAID Office of 
Technology Development, at 301-496-
2644 for more information. 

Monoclonal Antibodies That React 
With the Capsule of Bacillus 
anthracis 

Description of Technology: Bacillus 
anthracis is the causative agent of 
anthrax and is surrounded by a 
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DEPARTMENT OF HEALTH &. HUMAN SERVICES 

Food and Drug Administration 
Rockville MD 20857 

AUG 1 9 2009 
Re: Talent Abdominal Stent Graft System 

Docket No.: FDA-2008-E-0568 

The Honorable Jon Dudas 
Undersecretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Dudas: 

This is in regard to the application for patent term extension for U.S. Patent No. 6,306,141, filed 
by Medtronic, Inc., under 35 U.S.C. section 156 et seq. We have reviewed the dates contained in 
the application and have determined the regulatory review period for Talent Abdominal Stent 
Graft System, the medical device claimed by the patent. 

The total length of the regulatory review period for Talent Abdominal Stent Graft System is 
4,024 days. Of this time, 3,843 days occurred during the testing phase and 181 days occurred 
during the approval phase. These periods of time were derived from the following dates: 

I. The date an exemption under section 520(g) of the Federal Food, Drug, and Cosmetic Act 
involving this device became effective: April 11, 1997. 

FDA has verified the applicant's claim that the date the investigational device exemption 
(IDE) required under section 520(g) of the Federal Food, Drug, and Cosmetic Act for 
human tests to begin became effecti ve on April 11, 1997. 

2. The date the application was initially submitted with respect to the device under section 
515 of the Federal Food, Drug, and Cosmetic Act: October 18, 2007. 

FDA has verified the applicant'S claim that the premarket approval application (PMA) for 
Talent Abdominal Stent Graft System (PMA P070027) was initially submitted on 
October 18, 2007. 

3. The date the application was approved: April 15,2008. 

FDA has verified the applicant's claim that PMA P070027 was approved on April .15, 
2008. 
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Dudas - Talent Abdominal Stent Graft System - page 2 

This determination of the regulatory review period by FDA does not take into account the 
effective date of the patent, nor does it exclude one-half of the te~ting phase as required by 35 
U.S.c. section I 56(c)(2). 

Please let me know if we can be of further assistance. 

cc: 11ichael J. Jaro 
11edtronic, Inc. 
Vice President and Chief Patent Counsel 
710 11edtronic Parkway :MIS LC340 
11inneapolis, 11N 55432 

Sincerely yours, 

o~§\ L Ct 
In:::lrad 
Associate Dir~Ctor for Policy 
Center for Drug Evaluation and Research 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MAR 2 5 2009 

Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

Dear Ms. Axelrad: 

Commissioner for Patents 
United States Patent and Trademark Office 

. P.O. Box 1450 
Alexandria, VA 22313-1450 

www.\llPto.gov 

Transmitted herewith is a copy of the application for patent term extension of U.S. Patent No. 
6,306,141. The application was filed on June 11,2008, under 35 U.S.C. § 156. 

The patent claims a product that was subject to regulatory review under the Federal Food, Drug 
and Cosmetic Act. Subject to final review, the subject patent is considered to be eligible for 
patent term extension. Thus, a determination by your office of the applicable regulatory review 
period is necessary. Accordingly, notice and a copy of the application are provided pursuant to 
35 U.S.C. § 156(d)(2)(A). 

Inquiries regarding this communication should be directed to Raul Tamayo at (571) 272-7728 
(telephone) or (571) 273-7728 (facsimile). 

\_~cdu 
Mary C. TIl 
Legal Advisor 
Office of Patent Legal Administration 
Office of the Deputy Commissioner 

for Patent Examination Policy 

cc: Michael 1. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

RE: T ALENTTM Abdominal Stent Graft System 
Docket No.: FDA-2008-E-0568 
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"stJ,V1CIS ("1 DEPARTMENT OF HEALTH 8< HUMAN SERVICES 

"+~ ... ,::::i; 
FEB-- 1 8 2009 -

The Honorable Jon Dudas 

Food and Drug Administration 
Rockville MD 20857 

Re: Talent Abdominal Stent Graft System 
Docket No. FDA-2008-E-0568 

Under Secretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 

Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Dudas: 

This is in regard to the application for patent term extension for U.S. Patent No. 
6,306,141 filed by Medtronic, Inc. under 35 U.S.C. § 156. The medical device claimed 
by the patent is Talent Abdominal Stent Graft System, which was assigned premarket 
approval (PMA) No. P070027. 

A review of the Food and Drug Administration's official records indicates that this 
product was subject to a regulatory review period before its commercial marketing 'or use, 
as required under 35 U.S.C. § I 56(a)(4). Our records also indicate that it represents the 
first permitted commercial marketing or use of the product, as defined under 35 U.S.c. §. 
I 56(f)(1 ). 

The PMA was approved on April 15, 2008, which makes the submission of the patent 
term extension application on June 11,2008, timely within the meaning of 35 U.S.C. § 
I 56(d)(1 ). 

Should you conclude that the subject patent is eligible for patent term extension, please 
advise us accordingly. As required by 35 U.S.C. § 156(d)(2)(Afwe will then-determine 
the applicable regulatory review period, publish the determination in the Federal 

, Register, a.nd notify you of our determination. 

Please let me know if we can be of further assistance. 

Sincerely yours, 

~tl~ 
Jane A. Axelrad 
Associate Director for Policy 
Center for Drug Evaluation and Research 
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Dudas - Talent Abdominal Stent Graft System 
Patent No. 6,306,141 
Page 2 

cc: Michael J. Jaro 
Medtronic, Inc. 
Vice President and Chief Patent Counsel 
710 Medtronic Parkway MIS LC340 
Minneapolis, MN 55432 
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fI/C~~~ UNITED STATES PATENT AND TRADEMARK OFFICE 

Office of Regulatory Policy 
Food and Drug Administration 

JUL 1 2008 

10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria. VA 22313-1450 

www.wplo.gov 

The attached application for patent term extension of U.S. Patent No. 6,306,141 was filed on 
June 11,2008, under 35 U.S.C. § 156. 

The assistance of your Office is requested in confirming that the product identified in the 
application, T ALEN'fTM Abdominal Stent Graft System, has been subject to a regulatory review 
period within the meaning of 35 U.S.c. § 156(g) before its first commercial marketing or use and 
that the application for patent term extension was filed within the sixty-day period beginning on 
the date the product was approved. Since a determination has not been made whether the patent 
in question claims a product which has been subject to the Federal Food, Drug and Cosmetic Act, 
or a method of manufacturing or use of such a product, this communication is NOT to be 
considered as notice which may be made in the future pursuant to 35 U.S.C. § 156(d)(2)(A). 

Our review of the application to date indicates that the subject patent would be eligible for 
extension of the patent term under 35 U.S.c. § 156. 

Inquiries regarding this communication should be directed to Raul Tamayo at (571) 272-7728 
(telephone) or (571) 273-7728 (facsimile). 

Mar;rC:Thl 
Legal Advisor 
Office of Patent Legal Administration 
Office of the Deputy Commissioner 

for Patent Examination Policy 

cc: Michael J. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

Edwards Exhibit 1025, p. 14



PTO/SB121 (01-08) 
Approved for use through 0613012008. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
llnder the e .. "",.,;, . AN nf 1995 nn n"",nn' . ,u" rPn"i .... ~ to r"~nnnri In a N'lil >r1inrtof' unless it rii"nl"v,\ aYa!id OMR N'lntrnl number. 

/ Application Number 08/483,291 (Pat No. 6,306,141) " TRANSMITTAL Filing Date 06107/1995 

FORM First Named Inventor James E. Jervis 

Art Unit 

Examiner Name 
(to be used for al/ correspondence after initial filing) 

"- Total Number of Pages in This Submission 1139 
Attorney Docket Number 1951288.00284 ./ 

ENCLOSURES (Check all that apply) 

0 D D After Allowance Communication to TC 
Fee Transmittal Form Drawing(s) 

D D licensing-related Papers D Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

D [{] Petition D Appeal Communication to TC 
AmendmenUReply (Appeal Notice, Brief,. Reply Brief) 

D D Petition to Convert to a D After Final Provisional Application Proprietary Information 

D D Power of Attorney, Revocation D Status Letter Affidavits/declaration(s) Change of Correspondence Address 

D D Terminal Disclaimer 0 Other Enclosure(s) (please Identify 
Extension of Time Request below): 

D Express Abandonment Request D Request for Refund 
Express Mail Certification, Application for 
Patent Term Extension under 37 USC 156, 

D Information Disclosure Statement D CD, Number of CD(s) 
including exhibits 

D Landscape Table on CD 

D Certified Copy of Priority I Remarks I 
Document(s) 

D Reply to Missing Partsl 
Incomplete Application 

D Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

/l 
~~TJ!RE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name 

K&L Gates/# h 1 A/J J 
Signature (:r~/f~ --' 
Printed name ~.Cullman 
Date 11 June 2008 I Reg. No. 39645 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with' the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Typed or printed name 

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and 
Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313·1450. DO NOT SEND FEES OR COMPLETED FORMS TO 'THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call1-800-PTO-9199 and select option 2. 
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PTO/SB/17 (06-07) 
Approved for use through 06130/2007. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are reQuired to respOnd to a collection of information unless it displays a valid OMB control number 

r Effective on 1210812004. Complete if Known ~ 

Fees pursuant to the Consolidated Appropriations Act. 2005 (H.R. 4818). 
Application Number 08/483,291 (Pat No. 6,306,141) 

FEE TRANSMITTAL Filing Date 06/07/1995 

For FY 2007 First Named Inventor James E. Jervis 

Examiner Name o Applicant claims small entity status. See 37 CFR 1.27 
Art Unit 

"TOTAL AMOUNT OF PAYMENT ($) 1,120.00 Attorney Docket No. 1951288-00284 

METHOD OF PAYMENT (check all that apply) 

D Check D Credit Card D Money Order D None D Other (please identity): o Deposit Account Deposit Account Number: 503207 Deposit Account Name: K&L Gates. LLP 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

[(] Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

[(] Charge any additional fee(s) or underpayments of fee(s) 
under 37 CFR 1.16 and 1.17 

o Credit any overpayments 

WARNING: Information on this form may become public. Credit card Information should not be Included on this form. Provide credit card 
information and authOrization on PTO-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Enti~ Small Enti~ Small Enti~ 
A~~lication Tll~e ~ tl!Ui} ~ ~ ~ ~ Fees Paid I~l 

Utility 300 150 500 250 200 100 
Design 200 100 100 50 130 65 
Plant 200 100 300 150 160 80 
Reissue 300 150 500 250 600 300 
Provisional 200 100 0 0 0 0 

2. EXCESS CLAIM FEES Small EntiW 
Fee Descri~tion ~ .lli1il 
Each claim over 20 (including Reissues) 50 25 
Each independent claim over 3 (including Reissues) 200 100 
Multiple dependent claims 360 180 

Total Claims Extra Claims ~ Fee Paid I~l Multi~le De~endent Claims 

- 20 or HP = x = ~ Fee Paid (il 
HP = highest number of total claims paid for. if greater than 20. 
Inde~. Claims Extra Claims ~ Fee Paid I~l 

- 3 or HP = x = 
HP = highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer 

listings under 37 CFR 1.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.c. 41~)(1)(G) and 37 CFR 1.16~s). 
Total Sheets Extra Sheets Num er of each additional 50 or raction thereof ~ Fee Paid IiI 

- 100 = 150 = (round up to a whole number) x = 

4. OTHER FEE(S) I~ Fees Paid I~l 
Non-English Specificaf '1i $130 fee (no small en~ity discount) 

Other (e.g., late fili ~"kf,)): 37 CFR 1.20(j)(1) 1,120.00 

SUBMITTED BY / .////. //// /1/ / / 
Signature (~ U~ ./ I Registration No. 39 645 

(Attomey/Aaent) , 
Telephone 949-253-0900 

Name (PrintIT~ f-Guis C. Cullman Date 11 June 2008 

This collection of information is required by 37 CFR 1.136. The information is reQuired to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality. is governed by 35 U.S.C. 122 al)d 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, 
including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. Patent 
and Trademar1< Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, caI/1-800-PTO-9199 and select option 2. 
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Patent No. 

Issued 

Inventors 

Assignee 

Filed 

Title 

IN THE UNITED STATES PATENT AND TRADEMARK IFFICE 
~ 

6,306,141 

October 23,2001 

-..... = :5 = <SI ~ 'SI 

(S) re 
:z: -..... 

James E. Jervis ~ 
~ 

Medtronic, Inc. i! ~ 
cu -

June 7, 1995 ~ ~ ..... .... -
Medical Devices Incorporating SIM AifoYElements 

Attorney Docket no. 1951288.00284 

• EXPRESS MAIL CERTIFICATION· 

• 

• 

• 

• 

• 

• 

Date of Deposit: l.d \ I , \ D~ 

I hereby certify that this transmittal letter and any other papers and fees referred to in this 

transmittal letter as being attached to or enclosed herein are being deposited with the United 

States Postal Service with sufficient postage in an envelope addressed to: Mail Stop: Hatch

Waxman PTE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

TRANSMITTAL LETTER 

Dear Sir: 

Transmitted herewith is an application for extension of patent term of United States 

patent number 6,306,141 pursuant to 35 U.S.c. § 1.56(d) and 37 C.F.R. § 1.740. Also enclosed 

herewith pursuant to 37 C.F.R. § 1.740(b) are two (2) additional copies of the application 

including Exhibits A-F, for a total of three (3) copies. This application is being submitted within 

the sixty (60) day period permitted for submission pursuant to 37 C.F.R. § 1.720(f). 
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In accordance with 37 C.F.R. § 1.740(a)(14), the Commissioner is authorized to charge 

the filing fee of $1,120.00 pursuant to 37 C.F.R. § 1.200), and any additional fee which may be 

required in connection with this application to Deposit Account No. 13-2546. Attached herewith 

is a Power of Attorney (Exhibit A) granting the undersigned the right to act as Applicant's agent 

with respect to this matter. 

Respectfully Submitted, 

Louis C. Cullman 
Registration No. 39,645 
Customer No. 45,200 

On behalf of: 
Michael J. Jaro 
Vice President and Chief Patent Counsel 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 
(753) 505-2519 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No. 6,306,141 

Issued October 23,2001 

Inventors James E. Jervis 

Assignee Medtronic, Inc. 

Filed June 7, 1995 

Title Medical Devices Incorporating SIM Alloy Elements 

Attorney Docket no. 1951288.00284 

APPLICATION FOR PATENT TERM EXTENSION UNDER 35 U.S.c. § 156 

Mail Stop: Hatch-Waxman PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RE: Application for Patent Term Extension Pursuant to 35 U.S.c. § 156 (37 C.F.R. § 

1.740) United States Patent Number 6,306,141. 

Dear Sir: 

Enclosed is an application for patent term extension pursuant to 37 C.F.R. § 1.710 et seq. 

Applicant, Medtronic, Inc., represents that it is the assignee of record and owner of the entire 

interest in and to United States patent number (USPN) 6,306,141 (the' 141 patent) (Exhibit B) by 

an Assignment recorded on October 4, 1996, on Reel 8907, Frame 0388 (Exhibit C). James E. 

• Jervis is the sole named inventor of the above identified patent. 

• 

• 

The '141 patent issued on October 23,2001. The application corresponding to the '141 

patent, United States patent application serial number (USPASN) 08/483,291, was filed June 7, 

1995 and is a continuation of USPASN 07/956,653, filed October 2, 1992, now USPN 

5,597,378, which is a division of USPASN 07/682,243, filed April 9, 1991, now USPN 
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5,190,546, which is a division of USPASN 071252,019, filed September 27, 1988, now USPN 

5,067,957, which is a continuation of USP ASN 07/177,817, filed March 30, 1988, now 

abandoned, which is a continuation ofUSPASN 07/047,824, filed May 8, 1987, now abandoned, 

which is a continuation of USPASN 06/865,703, filed May 21, 1986, now USPN 4,665,906, 

which is a continuation ofUSPASN 06/541,852, now abandoned. 

Pursuant to Section 201(a) of the Drug Price Competition and Patent Term Restoration 

Act of 1984, 35 U.S.C. § 156, Applicant hereby requests that the term of the above identified 

United States patent be extended. The following information is submitted in accordance with 35 

U.S.C. § 156(d) and 37 C.F.R. § 1.710 et seq. and follows the numerical format set forth in 37 

C.F.R. § 1.740(a). 

(1) Complete identification of the approved product as by appropriate chemical and 
generic name, physical structure or characteristics: 

The approved product is the TalentT'M Abdominal Stent Graft System. This device is 

indicated for the endovascular treatment of abdominal aortic aneurysms with or without iliac 

involvement. The Talent Abdominal Stent Graft System is a medical device product comprised 

of an implantable stent graft, and a disposable delivery system. 

The implantable stent graft portion of the delivery system consists of four configurations: 

(1) Bifurcated (aorto-iliac) stent graft, (2) Contralateral iliac limb, (3) Iliac extension cuff, and 

(4) Aortic extension cuff. Each stent graft configuration is comprised of nitinol metal springs 

attached to polyester fabric graft material and is introduced separately into the patient's vascular 

system. Platinum-iridium radiopaque markers are sewn onto the stent graft to aid in 

visualization of the stent graft under fluoroscopy and to facilitate accurate placement of the 

device. 

The CoilTrac Delivery System is a single use, disposable system used to deliver all stent 

graft configurations. It is a flexible catheter constructed of three concentric, single lumen 

polymer shafts: (1) an outer introducer sheath (graft cover), (2) ~ pushrod, and (3) a guidewire 

lumen. A metallic coil with cup plunger is attached to the distal end of the pushrod to maintain 

stent graft position during deployment. 
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(2) Complete identification of the federal statute including the applicable provisions 
of law under which the regulatory review occurred: 

Regulatory review occurred under Section 515 and 520(g) of the Federal Food, Drug and 

Cosmetics Act, 21 U.S.C. § 360(e). 

(3) Identification of the date on which the product received permIssIon for 
commercial marketing or use under the provision of law under which the 
applicable regulatory review period occurred: 

Approval under Section 515 of the Federal Food Drug and Cosmetics Act was received 

April 15,2008. 

(4) In the case of a drug product. an identification of each active ingredient in the 
product and as to each active ingredient, a statement that it has not been 
previously approved for commercial marketing or use under the Federal Food, 
Drug and Cosmetic Act. the Public Health Service Act. or the Virus-Serum-Toxin 
Act. or a statement of when the active ingredient was approved for commercial 
marketing or use (either alone or in combination with other active ingredients)' 
the use for which it was approved, and the provision of law under which it was 
approved: 

Identification of an active ingredient is not believed to be required as the FDA approved 

product is a medical device and not a "drug product," within the meaning of35 U.S.c. § 156(f). 

(5) Statement that the present application is being submitted within the sixty day 
period permitted for submission pursuant to § 1.720(0 and an identification of the 
date of the last day on which the application could be submitted: 

The application is being submitted within the sixty-day period permitted for 'submission 

pursuant to 37 C.F.R. § 1.720(f). The last day on which the application can be submitted is June 

13,2008. 

(6) Complete identification of the patent for which an extension is being sought by 
the name of the inventor, the patent number, the date of issue, and the date of 
expiration: 
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The patent for which an extension is being sought is United States patent number 

6,306,141 (the '141 patent), filed on June 7, 1995. The '141 patent issued October 23, 2001 to 

James E. Jervis, the sole inventor. The '141 patent is scheduled to expire October 23,2018. 

(7) Copy of the patent for which an extension is being sought, including the entire 
specification (including claims) and drawings: 

A complete copy of United States patent number 6,306,141 is submitted herewith as 

Exhibit B. 

(8) Copy of any disclaimer, certificate of correction, ,receipt of maintenance fee 
payment, or re-examination certificate issued in the patent: 

No disclaimers, certificates of correction or reexamination certificates have been 

obtained. Maintenance fee payment receipts are attached hereto as Exhibit D. 

(9) Statement that the patent claims the approved product. or a method of using or 
manufacturing the approved product, and a showing which lists each applicable 
patent claim and demonstrates the manner in which at least one such patent claim 
reads on: 0) the approved product, if the listed claims include any claim to the 
approved product; (m the method of using the approved product, if the listed 
claims include any claim to the method of using the approved product: and (iii) 
the method of manufacturing the approved product, if the listed claims include 
any claim to the method of manufacturing the approved product: 

United States patent number 6,306,141 (the '141 patent) claims the approved Talent 

Abdominal Stent Graft System. The applicable claims are independent claims 1, 6 and 18, and 

dependent claims 2, 3,4,5, 7, 8, 9, 10, 17, 19,20 and 21. 
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For example, claim 1 claims and reads on the approved device as follows: 

Claim Chart Comparing Claim 1 of U.S. patent number 6,306,141 element-by-element with the 
Talent Abdominal Stent Graft System. 

At the onset it must be noted that the claims of the '141 patent are subject to Claim 
Construction Orders filed in the United States District Court for the Northern District of 
California on October 19, 2007 (Case C 06-04455 JSW, Document 91), included herein as 
Exhibit E; and on February 6, 2008 (Case C 07-00567 MMC, Document 92), included herein as 
Exhibit F. The following chart is consistent with both District Courts' claim constructions. 

Claim 1 of U.S. Patent Number 6,306,141 The Approved Product 

1. A medical device for insertion into a The Talent Abdominal Stent Graft System (the 
mammalian body, the device comprising "Talent Stent Graft System") is a medical 

device for insertion into a mammalian body. 

(a) a hollow placement device; IThe Talent Stent Graft System comprises a 
!hollow placement device which is part ofthe 
~elivery system, consisting of an outer introducer 
~heath that covers the stent graft residing in its 
[cavity. The hollow placement device assists in 
positioning the stent into a mammalian body. 
(See Instructions for Use (IFU), pages 9-10) 
(Included herein as Exhibit G). 

(b) a memory alloy element formed at least partly lEach stent graft, or memory alloy element, is 
from pseudo elastic shape-memory alloy, the [comprised of nitinol, a pseudo elastic shape-
alloy displaying reversible stress-induced !memory alloy. The nitinol alloy used in the 
martensite at about body temperature such that it [Talent Stent Graft System displays reversible 
has a stress-induced martensitic state and an stress-induced martensite and an austenitic state, 
austenitic state, the memory alloy element having Ihaving (i) a deformed shape when it is in its 
(i) a deformed shape when the alloy is in its ~tress-induced martensitic state and (ii) a 
~tress-induced martensitic state and (ii) a !different unstressed shape when the alloy is in its 
~ifferent unstressed shape when the alloy is in its austenitic state. (See Self-Expanding Nitinol 
austenitic state; and 'stents-Materials and Design Considerations Eur 

lRadioi. 2004 Feb; 14(2):292-30 1 (included herein 
as Exhibit H) for a detailed discussion on 
\memory alloys used to made medical devices.) 
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• 
Claim 1 of U.S. Patent Number 6,306,141 The Approved Product 

• (c) a guide wire; lThe delivery system for the Talent Stent Graft 
~ystem includes a guide wire (pushrod) that is 
iused to position the system at the proper location 
~n the patient's vascular system and is used to 
~orce the memory alloy element out of the hollow 

• IPlacement device. (See Exhibit G, page 9-10.) 
he memory alloy element being within the lThe stent graft of the Talent Stent Graft System 
hollow placement device, and the placement ~s within the introducer sheath and the introducer 
device being guidable by the guide wire, [sheath is guidable by the pushrod to position the 

~tent graft within the patient's vascular system. 

• (See Exhibit G, page 9-10.) 
he hollow placement device stressing the IThe introducer sheath stresses the stent graft 
memory alloy element at a temperature greater (memory alloy element) at a temperature greater 
han the As of the alloy so that the memory alloy han the As of the alloy so that the stent graft is in 

element is in its deformed shape, ·ts deformed, compressed shape. (See Exhibit G, 

• page 5, and page 10, figure 5, number 5, 
("Introducer Sheath.") The stent graft has been 
compressed and held in the deformed shape by a 
·ntroducer sheath (see Exhibit G, page 10, figure 
5, number 5 "Introducer Sheath;" and page 41.) 

wherein the memory alloy element can be The stent graft can be extruded from the hollow 
extruded from the hollow placement device by placement device using the guide wire (pushrod). • 
he guide wire at a temperature greater than the (See Exhibit G, page 10.) At a temperature 

As of the alloy to transform at least a portion of greater than the As of the nitinol used, when the 
he alloy from its stress-induced martensitic ·ntroducer sheath is removed, the stent graft 

state so that the memory alloy element ransforms from its deformed shape to its stable 
transforms from its deformed shape to its unstressed austenite condition and original shape. • 
unstressed shape, (See Exhibit G,_page 5, Table 1; and page 41.) 
and wherein the alloy is selected so that the The nitinol alloy composition of the Talent Stent 
transformation can occur without any change in Graft System is selected so that transformation 
emperature of the placement device or the occurs without a change in temperature of the 

• memory alloy element. placement device or memory alloy element. 

• 

• 

• 
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(to) Statement of relevant dates and information pursuant to 35 U.S.c. § 156(g) in 
order to enable the Secretary of Health and Human Services or the Secretary of 
Agriculture, as appropriate, to determine the applicable regulatory review period 
as follows: (i) For a patent claiming a human drug, antibiotic, or human biological 
product: (A) the effective date of the investigational new drug (IND) application 
and the IND number; (B) the date on which a new drug application (NDA) was 
initially submitted and the NDA number; and (C) the date on which the NDA was 
approved; (ii) For a patenf claiming a new animal drug: (A) the date a major 
health or environmental effects test on the drug were initiated; (B) the date on 
which a new animal drug application (NADA) was initially submitted and the 
NADA number; and (C) the date on which the NADA was approved; (iii) For a 
patent claiming a veterinary biological product: (A) the date the authority to 
prepare an experimental biological product under the Virus-Serum-Toxin Act 
became effective; (B) the date an application for a license was submitted under 
the Virus-Serum-Toxin Act; and (C) the date the license issued; (iv) For a patent 
claiming a food or color additive: (A) The date a major health or environmental 
effects test on the additive was initiated and any available substantiation of that 
date; (B) the date on which a a petition for product approval under the Federal 
Food, Drug and Cosmetic Act was initially submitted and the petition number; 
and (C) the date on which the FDA published a Federal Register notice listing the 
additive for use; (v) For a patent claiming a medical device: 

The relevant dates and information pursuant to 35 U.S.C. § 156(g) needed to 
enable the Secretary of Health and Human Services to determine the applicable 
regulatory review period are as follows: 

(A) Effective date of the investigational device exemption (IDE) and the IDE 
number, if applicable, or the date on which the' Applicant began the first 
clinical investigation involving the device, if no IDE was submitted, and 
any available substantiation of that date: 

Conditional approval of the Applicant's IDE was dated April 11, 1997. The Applicant's 

IDE number is G970065. 

(B) Date on which the application for product approval or notice of completion 
of a product development protocol under Section 515 of the Federal Food, 
Drug and Cosmetic Act was initially submitted and the number of the 
application: 

A Pre-Market Approval (PMA) application for the Talent Abdominal Stent Graft System 

was submitted October 18, 2007. The PMA number is P070027. 
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(C) Date on which the application was approved or the protocol declared to be 
completed: 

The Talent Abdominal Stent Graft System PMA was approved on April 15, 2008. 

(Approval Letter is attached hereto as Exhibit I.) 
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(11) Brief Description of the Significant Activities Undertaken by the Marketing 
Applicant during the Applicable Regulatory Review Period with Respect to the 
Approved Product and the Significant Dates of Such Activities: 

The Marketing Applicant during the regulatory review process was Medtronic Vascular! , 

Inc., a wholly owned subsidiary of Medtronic, Inc., owner of United States patent number 

6,306,141. 

The applicable regulatory review period for the Talent Abdominal Stent Graft System, 

pursuant to 37 C.F.R. § 1.777(c)(2) and (d)(I)(i), begins the date on which the patent issued and 

ends the date on which the PMA was approved. The '141 patent issued October 23, 2001 and 

the PMA was approved on April 15, 2008. The relevant significant communications of 

substance (all via letter unless otherwise noted) with the FDA and the dates related to such 

communications are identified below: 

:19 .• Fr9m J ·<·," .• ,;c.,..,: .. 
fo',2~¥:~?'~~o!~;':~ . mite 

F;~~. FE)A <.L· ... ,.,\,.:[;. .';'-.'T 
I:;' . - . : J'.' .... 

X Pre-IDE 
8-Nov-96 Acknowledgement Letter 

X Original IDE Application (IDE G970065) 
12-Mar-97 Talent Endoluminal Spring Stent Graft System 

Submission 

X Original IDE Application 
11-Apr-97 Talent Endoluminal Spring Stent Graft System 

Conditional Approval Letter 
X G970065/S007 

~-Oct-97 Request Study Expansion: Phase I Feasibility 
Submission 

X G970065/S031 
~3-Nov-98 Request Study Expansion: Phase II LPS Study 

Submission 
X G970065/S058 

16-Dec-99 Request Study Expansion to Phase III 
Modified Approval Letter 

X G970065/S085 
13-Mar-01 Request Pre-PMA Meeting 

Submission 
X G970065/S 113 

12-0ct-01 Request Study Expansion: LPS EU/CU Arm 
Submission 

X G970065/S 115 
31-0ct-01 Aneurysm Rupture Report Update 

Submission 
X G970065/S113 

2-Nov-01 Request Study Expansion: LPS EUiCU Arm 
Approval Letter 

X G970065/S 117 
3-Nov-01 Request to Re-opening IDE & Study Expansion: Enhanced LPS Arm 

Submission 

I World Medical, Inc. was the initial Marketing Applicant, initially filing the IDE application. Arterial Vascular 
Engineering, Inc. later acquired World Medical, Inc. and was in turned acquired by Medtronic, Inc. 
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X G970065/S117 
5-Dec-01 Request to Re-opening IDE & Study Expansion: Enhanced LPS Ann • 

Conditional Approval Letter 

X G970065/S117 
11-Dec-01 Enhanced TALENT LPS 

Conditional Approval Letter 
X G970065/S 119 

fl-Feb-02 Response to 5-Dec-01 FDA Letter: Enhanced LPS Study Ann 
Approval Letter • 

X G970065/S125 
~7-Mar-02 2001 Annual Progress Report 

Submission 

X G970065/S125 
~6-Apr-02 2001 Annual Progress Report 

Additional Information Letter 
X G970065/S 128 • 1-May-02 Notification of Emergency Use: Dr. Mewissen 

Submission 
X G970065/S127 

~-May-02 Notification of Emergency Use: Dr. Hodgson 
Approval Letter 

X G970065/S129 

• ~-May-02 Notification of Two Emergency Use Cases: Dr. Tetter I Dr. Sanchez 
Submission 

X G970065/S130 
~8-May-02 Notification of Emergency Use: Dr. Vouyouka 

Submission 
X G970065/S131 

~O-May-02 Notification of Emergency Use: Dr. Balko 
Submission 

X G970065/S132 
p1-MaY-02 Aneurysm Rupture Report Update • 

Submission 
X G970065/S133 5-0a11 Notice 

~-Jun-02 Modifications to Low Risk LPS Protocol 
Submission 

X G970065/S134 
~-Jun-02 Response to 26-Apr-02 FDA Letter: Annual Report Questions 

Submission • X G970065 No Number Assigned 
13-Jun-02 Review of Suggested Format: Clinical Review 

Submission 
X G970065/S135 

~7-Jun-02 Aneurysm Rupture Report Update 
Submission 

X G970065/S 138 5-0a11 Notice 
10-Jul-02 Define Implementation of Dimensional Standardization (UniDoc) • Submission 

X G970065/S 141 5-0a11 Notice 
8-Aug-02 Addition of Two Talent Stent Graft Manufacturing Sites 

Submission 

X G970065/S142 5-0a11 Notice 
~-Aug-02 Use of Enhanced LPS for EU/CU Study Arm 

Submission • 
X G970065/S 153 

~-Feb-03 Aneurysm Rupture Report Update: 
Submission 

X G970065/161 
14-Mar-03 Request Study Expansion: Phase 1/ EU/CU 

Submission 

• X G970065/161 
9-Apr-03 Request Study Expansion: Phase 1/ EU/CU 

Approval Letter 

• 
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FDA F[l)~ 

X G970065/S171 
12-Aug-03 Request Study Expansion: Continued Access • Submission 

X G970065/S171 
10-Sep-03 Request Study Expansion: Continued Access 

Disapproval Letter 
X G970065/S173 

10-0ct-03 Notification of Informed Consent Deviation and Use of a Custom Device 
Submission 

X G970065/S174 • 
18-Nov-03 Request Extension for Progress Report Due 22-Sep-03 to 16-Feb-04 

Submission 
X G970065/177 

~-Dec-03 Request for Approval of CoilTrac Delivery System in EU/HI.gh Risk Patient Population 
Submission 

X G970065/177 

• ~3-Dec-03 Request for Approval of CoilTrac Delivery System In EUlHigh Risk Patient Population 
Disapproval Letter 

X G970065/S 180 
22-Jan-04 Notification of Recall: AAA and TAA Stent Graft System devices 

Submission 
X G970065/S185 

4-Feb-04 Notification of Company Name Change 
Submission • X G970065/S 189 

4-Mar-04 2003 Annual Progress Report 
Submission . 

X G970065/S197 
24-Sep-04 Six-Month Current Investigator List 

Submission 
X G970065/S197 

27-0ct-04 Six-Month Current Investigator List 
Deficiency • X G970065/S199 

1-Nov-04 Notification of Lapse in IRB Approval 
Submission 

X G970065/S201 
6-Jan-05 Response to FDA letter dated 27-Oct-04 re S197 

Submission 
X G970065/S201 • 9-Feb-05 Response to FDA letter dated 27-Oct-04 re S197 

Reply 
X G970065/S203 

15-Apr-05 APR 
Submission 

X G970065/S203 
19-May-05 APR 

Additional Information Letter • 
X G970065/SXX 

~-Jul-05 Response to FDA letter dated 19-May-05 re S203 
Submission 

x G970065/SXX 
31-0ct-05 Notification of Supporting Information for physician sponsored IDE 

Submission • X M060003 
3-Feb-06 Modular shell Submission 

Submission 
X PMA Shell # M060003 

~2-Feb-06 PMA Shell Application 
Acknowledgement of Receipt & Assignment of Number 

X 1060133 

14-Mar-06 
Submission receipt and Pre-IDE Number 
Acknowledgement • 

• 
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x M006003/MOOO 
15-Mar-06 PMA application for modular review • Approval 

X M060003IM001 
~4-Apr-06 PMA Module Original 

Acknowledgement 
X M060031M03 

30-Jun-06 PMA Module Original 
Acknowledgement 

X M0600031M002lA001 • 
18-Aug-06 Amendment to Modular Submission 

Submission 

X M060003/MOO2lA001 
5-Sep-06 Amendment to Modular Submission 

• Acknowledgement 

X M060003IM003 
5-Sep-06 PMA Module Original 

Acknowledgement 

X. G970065/S 
24-0ct-06 Extension Request - APR 

• Submission 

X G970065/S 
10-Nov-06 Withdrawal Request of S208 (C/U Request) 

Submission 

X G970065/S21 0 
15-Nov-06 2006 Annual Progress Report 

Submission 
X M0600031M004 • 21-Nov-06 PMA Module 

Acknowledgement 

X G970065/S 
1-0ec-06 Study Arm Closeout Plan (5 Study Arms) 

Submission 

X M060003/MOO1 
1-0ec-06 PMA Module Original Pre Clinical Animal Testing • 

Approval 

X M060003/M002 
5-0ec-06 Manufacturing Module 

Approval 
X M060003/M003 

5-0ec-06 Bio/Compatibility/Sterility/Package Module 
Approval • 

X M060003 
12-Jan-07 Pre-read for pre-PMA meeting on Jan 25, 2007 

Submission 
X M060003 

19-Jan-07 Pre-IDE Information IDE 1060133-Amendment to pre-read package for 1/25/07 FDA meeting 
Submission 

• X IDE G970065/S_ 
26-Jan-07 Response to FDA Letter dated Dec. 14, 2006 re: S210 

Submission 

X 1060133/S 
16-Feb-07 Teleconference Meeting Minutes on Jan. 10, 2007 re: SVS Control Dataset 

Submission 

X 106013315 
16-Feb-07 Meeting Minutes: Talent AAA (1060133,M060003) Pre-PMA Meeting • SUbmission 
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X M060003/A001 
13-Mar-07 Shell Application (?) (Should be Meeting Minutes for 1/10/07 Teleconference for SVS Dataset) • 

Acknowledgement Letter 

X IDE G970065/S 
10-Apr-07 Annual Progress Report 

Submission 

X IDE 97006515 -
16-Apr-07 IDE Annual Progress Report Amendment • Submission 

X IDE 970065/5215 
19-Jun-07 Response to FDA Letter dated May 9, 2007 re: S213 

Submission 

X 1060133/5_ 
23-Jul-07 FDA Pre-PMA Meeting Jan. 25, 2007 Meeting Minutes (resend) • Submission 

X G970065/S_ 
26-Jul-07 Change in Contact Information 

Submission 

X PMA M0600031M005 
17-0ct-07 Clinical Module 

Submission • 
18-0ct-07 

X P070027 
Acknowledgement Letter 

X P070027/A_ 

19-Nov-07 
Response to FDA Questions re: MRI Safety and Compatibility &Additional aging testing for 2 Year 
shelf Life 

• Submission 

~-Jan-08 
x P070027 

Teleconference and submission of the statistical analysis plan from the PMA. 

X P070027 
I7-Jan-08 The Office of Compliance (OG), CDRH completed the review of the GMP activities for the PMA and 

determined that preapproval inspections will not be necessary. 

~1-Jan-08 
X P070027 

Request for additional information regarding proposed labeling. • 
X P070027/A_ 

!S-Feb-08 3 Month Clinical Update 
Submission 

j20-Feb-08 
X P070027 

Medtronic Response to FDA request for additional information 

X P070027/A_ 
j21-Mar-08 Removal of ConverterlOccluder Components & Implementation of Electronic Patient Labeling 

Submission 
• 

X G970065/S217 
10-Apr-08 2008 APR 

Submission 

X • 15-Apr-08 P070027 PMA Approval 

• 

• 
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(12) Statement that in the opinion of the Applicant the patent is eligible for the 
extension and a statement as to the length of extension claimed, including how the 
length of extension was determined: 

The Applicant respectfully asserts that United States patent number 6,306,141 (the' 141 

patent) is eligible for extension under 35 U.S.C. § 156 and 37 C.F.R. § 1.720 based on the 

following facts: 

a. The '141 patent claims the approved device, the Talent Abdominal Stent Graft 

System. The manner in which the claims of the '141 patent claim and read on the 

approved device and the process for using and making the approved device are 

provided herein. 

b. The term of the' 141 patent has never been extended. 

c. The term of the' 141 patent will not expire before submission of this application. 

d. This patent term extension application is being submitted by Medtronic, Inc, the 

'141 patent owner of record, in accordance with 35 U.S.C. § 156(d)(I)-(4) and 37 

C.F.R. § 1.740. 

e. 

f. 

g. 

h. 

The Talent Abdominal Stent Graft System has been subject to a regulatory 

review period as defined in 35 U.S.C. § 156, prior to the first commercial 

marketing or use. 

The April 15, 2008 approval for commercial marketing and use of the Talent 

Abdominal Stent Graft System is the first permitted commercial marketing or use 

of the device under the Federal Food, Drug and Cosmetic Act. 

This application for patent term extension is being submitted less than sixty days 

from April 15, 2008, the date the approved device first received permission for 

commercial marketing and use. 

No other patent term has been extended for the same regulatory review period for 

the Talent Abdominal Stent Graft System. 

The Applicant respectfully asserts that United States patent number 6,306,141 is eligible 

for a 1,183 day extension as calculated pursuant to 37 C.F.R. § 1.777. 
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Calculations under 37 C.F.R. § 1.777 

Date testing began: April 11, 1997 (IDE conditionally approved) 

October 18, 2007 Date the PMA was submitted: 

Date of FDA Approval: April 15,2008 

Date U.S. Patent 6,306,141 issued: October 23,2001 

1. 

2. 

Calculations under 37 C.F.R. § 1.777(c)(l) 

Determine the number of days in the period beginning on the date a clinical 
investigation on humans involving the device began and ending the date an 
application (PMA) was initially submitted with respect to the device under section 
515 ofthe Federal Food, Drug, and Cosmetic Act: 

i) 

ii) 

Clinical investigations on humans are deemed to have begun on the date 
that the FDA determines that an Investigation Device Exemption (IDE) 
required under section 520(g) of the FDCA (21 V.S.c. 360j (g» is 
substantially complete. In this case, the records indicated that on April 
11, 1997, the Medtronic Vascular IDE number G970065 received a 
Conditional Approval. Thus, April 11, 1997 will be used for the initial 
calculations. . 

The PMA was initially filed October 18, 2007. 

iii) The experimental period is calculated as the time between April 11, 1997 
and October 18,2007, or 3,842 days. 

Calculations under 37 C.F.R. § 1.777(c)(2) 

Determine the number of days in the period beginning on the date the application 
(PMA) was initially submitted with respect to the device under section 515 of the 
Federal Food, Drug and Cosmetic Act, and ending on the date such application 
was approved under such Act or the period beginning on the date a notice of 
completion of a product development protocol was initially submitted under 
section 5l5(f)(5) of the Act and ending on the date the protocol was declared 
completed under section 525(f)(6) ofthe Act: 

i) The PMA was initially submitted October 18, 2007. 

ii) The PMA was approved April 15, 2008. 

iii) The PMA approval period is calculate as the time between October 18, 
2007, and April 15,2008. Thus the PMA approval period was 181 days. 

The Sum of 37 C.F.R. § 1.777(c)(1) and (c)(2) equals 4023 days. 
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3. Calculations under 37 C.F.R. § 1.777(d)(l) 

4. 

Subtract from the number of days determined by the Secretary of Health and 
Human Services to be in the regulatory review period pursuant to 37 C.F.R. § 
1. 777(c): 

i) 

ii) 

iii) 

Subtract the number of days in the periods of paragraphs (c)( 1) and (c )(2) 
of this section which were on and before the date on which the patent 
issued: 

The '141 patent issued October 23, 200l. 1,656 days in the periods of 
paragraphs (c)(1) and (c )(2) of this section were on or before October 23, 
2001. 

Subtract the number of days in the periods of paragraphs (c )(1) and (c )(2) 
ofthis section during which it IS determined under 35 U.S.C. § 
156(d)(2)(B) by the Secretary of Health and Human Services that 
Applicant did not act with due diligence: 

Zero for United States patent number 6,306,141. 

Subtract one-half the number of days remaining in the period defined by 
paragraph (c)(1) of this section after that period is reduced in accordance 
with paragraphs (d)(I)(i) and (ii) of this section; half days will be ignored 
for purposes of subtraction: 

[ [(c)(1) + (c)(2)] - [(d)(l)(i) + (d)(1)(ii)] ] /2 = 

(4023) - (1656) = 2367 / 2 = 1183.5 days 

Therefore, the maximum extension available for the '141 patent is 1,183 
days, and will extend the term ofthe patent to January 18, 2022. 

Calculations Under 37 C.F.R. § 1.777(d)(2) 

Add the number of days determined by paragraph (d)(1) of this section to the 
original term of the' 141 patent as shortened by a terminal disclaimer: 

The original term of the '141 patent ends October 23, 2018 and this term is not 
subject to a terminal disclaimer. Therefore, the new expiration date calculated 
for the' 141 patent remains January 18,2022. 

5. Calculations Under 37 C.F.R. § l.777(d)(3) 
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6. 

7. 

Add 14 years to the date of approval of the application (PMA) under Section 515 
of the Federal Food, Drug and Cosmetic Act or the date a product development 
protocol was declared completed under Section 515(f)(6) of the Act: 

The Talent Abdominal Stent Graft System PMA was approved on April 15, 2008. 
14 years added to the PMA approval date is April 15, 2022. 

Calculations Under 37 C.F.R. § 1.777(d)(4) 

Compare the dates for the ends of the periods obtained pursuant to paragraphs 
(d)(2) and (d)(3) ofthis section with each other and select the earlier date: 

The earlier date between paragraphs (d)(2) and (d)(3) is January 18, 2022. 

Calculations Under 37 C.F.R. § 1.777(d)(S) 

If the original patent was issued after September 24, 1984: 

United States patent number 6,306,141 was filed after September 24, 1984. 

(i) 

(ii) 

Add S years to the original expiration date of the patent or earlier date set 
by terminal disclaimer: 

The original expiration date of the '141 patent was October 23,2018. Five 
years added to the original expiration date would be October 23, 2023. 

Compare the dates obtained pursuant to paragraphs (d)(4) and (d)(S)(i) of 
this section with each other and select the earlier date: 

The earlier date between paragraphs (d)(4) and (d)(S)(i) is January 18, 
2022. 

8. Calculations Under 37 C.F.R. § 1.777(d)(6) 

If the original patent was issued before September 24, 1984: 

United States patent number 6,306,141 was filed after September 24, 1984 and 
therefore, 37 C.F.R. § 1.777(d)(6) is not applicable. 

Therefore, Applicant respectfully asserts that the '141 patent is eligible for a 1,183 day extension 
of patent term, extending the original expiration ofthe patent term to January 18, 2022. 
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(13) Statement that the Applicant acknowledges a duty to disclose to the Director of the 

United States Patent and Trademark Office and the Secretary of Health and Human 
• Services any information which is material to the determination of entitlement to the 

extension sought: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

The Applicant acknowledges his duty to disclose to the Commissioner of Patents and 

trademarks and the Secretary of Health and Human Services any information which is material to 

the determination of entitlement to the extension sought. The Applicant has no disclosures that 

are material to the determination of entitlement to the extension sought. 

However, the Applicant wishes to make the following facts of record: 

The claims of United States Patent Number 6,306,141 (the '141 patent) (Exhibit B) are 

subject to Claim Construction Orders filed in two separate cases filed in United States District 

Court for the Northern District of California. In Medtronic, Inc. v. WL. Gore & Associates, Inc., 

Case number C 06-04455 JSW, the court issued a Claim Construct Order on October 19,2007, 

construing terms in the '141 patent, and related United States patents 5,067,957 (the '957 patent) 

and 5,190,546 (the '546 patent). In Medtronic, Inc. v. AGA Medical Corp., Case number C 07-

567 MMC, the court issued an Order Construing Claims on February 6, 2008, also construing the 

'141 patent, the '957 patent and the '546 patent. The information herein presented is consistent 

with both District Courts' claim constructions. 

The claims of the '957 patent and related United States patents 5,597,378 were also 

interpreted in Medtronic, Inc. v. Boston Scientific Corp. & SciMed Life Systems, Inc., Case 

number 99-1035 (RHKfFLN), in United States District Court for the District of Minnesota. The 

Medtronic v. Boston Scientific court's claim construction applies only to the interpretation of the 

claims in the '957 and:378 patents and does not apply to the '141 patent claims. 

(14) The prescribed fee for receiving and acting upon the application. for extension: 

The Commissioner is hereby authorized to charge payment of the patent term 

extension application fee pursuant to 37 C.F.R. §1.20 (j)(I) in the amount of $1,120.00 to 

Deposit Account number 13-2546. 
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(15) The name address and telephone number of the person to whom inquires and 
correspondences relating to the application for patent term extension are to be directed: 

(16) Duplicate Copies: 

Michael J. J aro 
Vice President and Chief Patent Counsel 

Medtronic, Inc. 
710 Medtronic Parkway 

MIS LC340 
Minneapolis, MN 55432 

(753) 505-2519 

This application is being submitted with two (2) duplicate copies pursuant to 37 C.F.R. § 
1.740(b). 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
In Re 
Issued 
Title 
Inventor(s) 
Docket No. 

Medtronic, Inc. 
U.S. Patent No. 6,306,141 B1 
October 23, 2001 -
.Medical Devices Incorporating SIM Alloy Elements 
James E. Jervis 
1..951288.000284 

APPLICATION FOR PATENT TERM EXTENSION UNDER 35 U.S.C. § 156 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

t 

POWER OF ATTORNEY 

Medtronic, Inc., the assignee of record of the above-identified patent hereby 

appOints: 

Louis C. Cullman 
Registration No. 39645 
K&L Gates, LLP 
1900 Main Street 
Suite 600 
Irvine, CA 92614 

as its attorney to transact aU business in the United States p~tent and Trademark Office 

in connection with the Application for Patent Term Extension. 

Dated: 

Respectfully submitted, 

~11-
Michael J. Jaro . 
Vice President 
Chief Patent Counsel 
Medtronic, Inc. 
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(12) United States Patent 
Jervis 

(54) MEDICAL DEVICES INCORPORATING SIM 
ALLOY ELEMENTS 

(75) Inventor: James E. Jervis, Atherton, CA (US) 

(73) Assignee: Medtronic, Inc., Minneapolis, MN 
(US) 

( • ) Notice: Subject to any disclaimer, the term of this 
patent is extended, or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 08/483,291 

(22) Filed: Jun. 7, 1995 

(60) 

Related U.S. Application Data 

Continuation of application No. 07/956,653, filed on Oct 2, 
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 
division of application No. 07/252,019, filed on Sep. 1:7, 
1988, now Pat. No. 5,067,957, which is a continuation of 
application No. 07/177,817, filed on Mar. 30, 1988, now 
abandoned, which is a continuation of application No. 
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 Pal No. 4,665,906, which is a continuation 
of application No. 06/541,852, filed on Ocl 14, 1983, now 
abandoned. 

(51) Int. CI.7 ..................................................... A61B 17/56 

(52) U.S. CI. ................................................................ 606/78 

(58) Field of Search ................................ 606n8, 60, 108, 

(56) 

3,348,548 
3,416,531 
3,419,010 
3,500,820 
3,516,412 
3,539,033 
3,558,369 

606/62,68,200, 195, 198; 623/1 

References Cited 

U.S. PATENT DOCUMENTS 

10/1967 Chardack ............................. 128/418 
12/1968 Edwards ............................... 128/348 
12/1968 Williamson .......................... 125/350 
3/1970 Almen .................................. 128/303 
6/1970 Ackerman ............................ 128/418 

11/1970 Tafeen .................................. '128/221 
1/1971 Wang et aI. ........................ 148/11.5 

IIII~ mll~1 m 1111111111111111111111111 mill 11111 11111 111111 1111 1111 1111 
USOO6306141Bl 

(10) Patent No.: US 6,306,141 Bl 
Oct. 23, 2001 (45) Date of Patent: 

3,605,725 
3,620,212 
3,729,008 
3,740,839 
3,757,768 
3,786,806 
3,789,841 
3,857,391 
3,868,956 
3,889,666 
3,890,977 
3,939,828 
3,960,147 
4,033,331 
4,035,007 
4,037,324 
4,080,706 

. 4,149,911 
4,170,990 

9/1971 Benlov ............................ 128/2.05 R 
11/1971 Fannon, Jr. . ......................... 128/130 
4/1973 Berkovits ............................. 128/418 

,6/1973 OUe et aI ............................... 29/628 
9/1973 Kline ................................... 12812 M 
1/1974 Johnson et a!. .............. : .. 128/92 YN 
2/1974 Antoshkiw .......................... 128/2.05 

12/1974 Lerner .................................. 128/11:7 
3/1975 Alfidi et a!. ......................... 128/345 
6/1975 Lerner .................................. 128/11:7 
6/1975 Wilson ................................. 604/281 
2/1976 Mohr et aI. ........................ 128/92 B 
6/1976 Murray ............................... 128192 B 
7/1977 Guss et aI ........................... 12812 M 
7/1977 Harrison et aI ......•............... 285/381 
7/1977 Andreasen ............................. 433/24 
3/1978 Heilman ..............•.................. 29/173 
4/1979 aabburn ......................... 148/11.5 R 

10/1979 Baumgart et aI. •............. 128/92 YN 

(List continued on next page.) 

FOREIGN PATENT DOCUMENTS 

8301576 
3086384 

5/1983 (AU). 
1/1985 (AU). 

(List continued on next page.) 

ornER PUBUCATIONS 

Jackson, "55-Nitinol-TheAlloy with a Memory: Its Physi-
cal Metallurgy, Properties, and Applications," , 
NASA-SP5110 (1972). 

(List continued on next page.) 

Primary Examiner-lustine R. 'Th 
(74) Attorney, Agent, or Firm-Sheldon & Mak 

(57) ABSTRACT 

Medical devices which eire currently proposed to use ele
ments made from shape'memory alloys may be improved by 
the use of stress-induced martensite alloy elements instead. 
The use of stress-induced martensite decreases the tempera
ture sensitivity of the devices, thereby making them easier to 
install andlor remove. 

22 Claims, 4 Drawing Sheets 

Edwards Exhibit 1025, p. 39



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4,197,593 
4,198,081 
4,205,293 
4,230,123 
4,233,690 
4,307,723 
4,310,354 
4;378,811 
4,401,433 
4,411,655 
4,425,908 
4,427,000 
4,452,236 
4,485,805 
4,485,816 
4,490,112 
4,494,531 
4,505,767 
4,509,517 
4,512,338 
4,543,090 
4,556,050 
4,586,335 
4,601,283 
4,616,656 
4,665,906 
4,925,445 
5,190,546 

1001034 

US 6,306,141 Bl 
2 

U.S. PATENT DOCUMENTS 

4/1980 Kaster et aI. ........ ... ... ....... ........ 3/1.5 
4/1980 Harrison et al. . 
5/1980 Melton et al. •...................... 337/140 

10/1980 Hawkins, Jr ......................... 128/658 
11/1980 Akins ............... , .•......•.............. 623{1 
12/1981 FInney· ............................. 128/349 R 
1/1982 Fountain et al. ....................... 75{1Il 
4/1983 Levitan ................................ 128n57 
8/1983 Luther .................................. 604/159 

10/1983 Schreck ••.............................. 604/165 
1/1984 Simon .................................. 128/1 R 
1/1984 Ueda ........................................ 128/6 
6/1984 Utsugi ...................................... 128/4 

• 12/1984 Foster, Jr. • ........................... 606/195 
12/1984 Krumme .......................... 128/334 R 
12/1984 Tanaka ........ ; .......................... 433/20 
1/1985 Oianturco ............................. 128/1 R 
3/1985 Quin ..................................... 148/402 
4/1985 Zlbelin ................................. 128/319 
4/1985 Balko et al. ......................... 128/1 R 
9/1985 McCoy ................................... 604195 

12/1985 Hodgson et al. .................... 128/1 R 
5/1986 Hosoda et al. ......................... 60/528 
7/1986 Chikama .................................. 128/4 

10/1986 Nicholson et aI. .................. 128/360 
5/1987 Jervis .............................. 128192 YN 
5/1990 Sakamoto et al .. 
3/1993 Jervis ..................................... 606n8 

12/1976 (CA) ...................................... 128193 

OTIIER PUBUCATIONS 

Mazer, "Therapeutic Embolization of the Renal Artery with 
Gianturco Coils: Limitations and Technical Pitfalls," Radi· 
ology, 138:37-46 (Jan. 1981). 
Perkins, "Shape Memory Effects in Alloys," Plenum Press, 
NY 1975. (pp. 29-59, Rodriguez article; pp. 59-89, Shimizu 
article; pp. 273-304, Perkins article.). 
Robinson, "Metallurgy: Extraordinary Alloys that Remem
ber their Past," Science, vol. 191, No. 4230 (May, 1976). 
Wagner, "What You Can Do with that 'Memory Alloy,' " 
Materials Engineering, 70 (1969) Oct. pp. 28-31. 
Wasilewski, "The Effects of Applied Stress on the Marten
sitic Transforination in TiNi," Metallurgical Transactions, 2: 
Nov. 1971, pp. 2973-2981. 
.Wayman, "Some Applications of Shape-Memory Alloys," 

, Journal of Metals, Jun., 1980, pp. 129-137. 
Physik in Unserer Zeit, 1977, Nr. 2, Verlag Chemie GmbH, 
Seite 33, and translation thereof. 
Doller, Charles T., Transluminal Expandable Nitinol Coil 
Stent Grafting: Preliminary Report, Radiology, vol. 147, pp. 
259-260. 
Cragg, et al., Radiology" (Apr. 1983) vol. 147, pp. 261-263. 
Schetky, L. McDonald, "Shape Memory Alloys", Scientific 
America, Nov. 1979, pp. 74-82. . 

Buehler, ei aI., "55-Nitinol Unique Wire Alloy with a 
Memory", Wire Journal Jun. 1963, pp. 41-49. 

FOREIGN PATENT DOCUMENTS 
Portsmann, et aI., "P Wave Synchronous, Pacing Using 
Anchored Atrial Electrode Implanted Without Thorac
otomy", Jul. 1972, The American J oumal of Cardiology vol. 
30, pp. 74-76. 

2703529 
. 3225151Al 

102685 
0105669 
0129634 
0132344 
0140621 
0145166 
8211061 
1600000 
2106190 
2114005 

56-28980 
57·10163 
57·75647 
57·95452 

57-119744 
5825140 
5829443 

41546 
44047 
50951 

5841546 
5844047 
5850951 

58133225 
6220827 
5997115 
6045356 

100956 
6476824 

940759 
850067 

1110447 
1113110 

3/1978 (DE). 
1/1984 (DE) . 
5/1983 (EP). 
4/1984 (EP). 
1/1985 (EP). 
1/1985 (EP). 
5/1985 (EP). 
6/1985 (EP). 

12/1983 (FR). 
10/1981 (OB) .............................. F16l/21/OO 
4/1983 (OB).· 
8/1983 (OB) ............................... 128192 YN 
7/1981 (JP). 
2/1982 (Jp). 
5/1982 (JP). 
6/1982 (JP). 
7/1982 (JP). 
2/1983 (JP). 
2/1983 (Jp). 
3/1983 (JP). 
3/1983 (Jp). 
3/1983 (Jp). 
3/1983 (JP). 
3/1983 (JP). 
3/1983 (JP). 
8/1983 (JP). 
4/1984 (Jp). ' 
6/1984 (Jp). 
3/1985 (JP). 
6/1985 (Jp). 
3/1989 ,(IP) . 

11/1980 (SU) ............................. ::. 128192 YN 
7/1981 (SU) ................................ 128192 YN 
8/1984 (SU) ................................ 128192 YN 
9/1984 (SU) ............................. ; .. 128192 YN 

Baumgart, et al., "Memory Alloys-Properties, Phenomeno
logical Theory and Applications", 1976 (Reference #1 from 
Opposition). 
Bennsmann, et aI., "Study of the Memory Alloy Nickel-TI
tanium and Observations on its Application in the Field of 
Medicine", 1979 (Reference 2 from Opposition). 
Bennsmann, et al., "Osteosynthesis Staples Made of Nick
el-TItanium. Manufacture Preliminary Experiments and 
Clinical Use Thereof', 1982 (Ref. #3 from Opposition). 

" Baumgart, et al.. "Mechanical Problems in the Use of the 
Memory Effect for Osteosynthesis Plates", 1977 (Ref. #4 
from Opposition). 
Suzuki, Yitchi, Shape Memory and Super-Elasticity Effects 
in Ni-TI Alloys. (Translation provided). . 
Kirk-Othmer, Encyclopedia of Chemical Technology, 3rd 
Ed., vol. 20, pp. 7-26-7-36. 
Ling, et al., Variation in the Shape Recovery Temperature in 
Ni-TI Alloys, Mal'ls Sc. & Eng., vol. 48, pp. 241-247 
(1981). 
Watanabe, Studies on New·Superelastic Ni-TI Orthodontic 
Wire, J. Jap. Soc. for Dental Apparatus & Mat'ls., vol. 23, 
No. 61, pp. ~7-57 (1981). . 
Oonishi, Clinical Magazine: Orthopaedic Surgery, 32, p. 
1180 (1981). 
Sullivan Variable Stiffening Device for .Colonscopy, Gas
troinlestinal Endoscopy, vol. 36 No.6, pp. 642-643 (1990). 

• cited by examiner 

Edwards Exhibit 1025, p. 40



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

u.s. Patent 

STRESS 
(0-) 

STRESS 
(a) 

Oct. 23, 2001 Sheet 1 of 4 US 6,306,141 Bl 

c 

A 

o 
STRAIN (~) 

fii..l 

c 

STRAIN (~) 

fii..2 

Edwards Exhibit 1025, p. 41



• u.s. Patent Oct. 23,2001 Sheet 2 of 4 US 6,306,141 Bl 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
Edwards Exhibit 1025, p. 42



u.s. Patent Oct. 23, 2001 Sheet 3 of 4 US 6,306,141 Bl 

• 

• 

• 

• fii..s 

• 

• 

• 

• 

• 

• 
Edwards Exhibit 1025, p. 43



u.s. Patent Oct. 23, 2001 Sheet 4 of 4· US ·6,306,141 Bl 

• 

• 104 

• 1..--102 

103 
• 

• 

• 

• Ja..7 
• 

• 

• 
Edwards Exhibit 1025, p. 44



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

US 6,306,141 B1 
1 

MEDICAL DEVICES INCORPORATING SIM 
ALLOY ELEMENTS 

2 
effect. However, the extent of the temperature range over 
which SIM is seen and the stress and strain ranges for the 
effect vary greatly with the alloy. 

In copending and commonly assigned U .. S. Patent Appli-CROSS-REFERENCE TO RELATED 
APPUCATIONS S cation (Docket No. MP0873-US1) to Quin now U.S. Pai. 

No. 4,505,767, the disclosure of which is incorporated 
herein by reference, a nickeVtitaniumlvanadium alloy hav
ing SIM over a wide temperature range is disclosed. 

This application is a continuation of application Ser. No. 
07/956,653 filed on Oct. 2, 1992, which is a divisional of 
application Ser. No. 07/682,243 filed on Apr. 9, 1991, now 
U.S. Pat. No. 5,190,546, which is a divisional of Ser. No. 
071252,019 filed on Sep. 27, 1988, now U.S. Pat. ·No. 
5,067,957, which is a continuation of application Ser. No. 
07/177,817 filed Mar. 30, 1988. now abandoned; which is a 
continuation of application Ser. No. 07/047,824 filed May 8, 
1987, now abandoned; which is a continuation of applica, 
tion Ser. No. 06/865,703 filed May 21,1986, now U.S. Pat. 
No. 4,665,906; which is a continuation of application Ser. 
No. 06/541,852 filed Oct. 14, 1983, now abandoned. 

Shape memory alloys have found use in recent years in, 
10 for example, pipe couplings (such as are described in U,S. 

IS 

Pat. Nos. 4,035,007 and 4,198,081 to Harrison and Jervis), 
electrical connectors (such as are descnbed in U.S. Pat. No. 
5 3,740,839 to Otte & Fischer), switches (such as are 
descnbed in U.S. Pat. No. 4,205,293), actuators, etc. 

Various proposals have also been made to employ shape 
memory alloys in the medical field. For example, U.S. Pat. 
No. 3,620,212 to Fannon et al. proposes the use of an SMA 
intrauterine contraceptive device, U.S. Pat. No. 3,786,806 to 

BACKGROUND OF 1HE INVENTION 20 Johnson et al. proposes the use of an SMA bone plate, U.S. 
Pat. No. 3,890,977 to Wilson proposes the use of an SMA 
element to bend a catheter or cannula, etc. 1. Field of the Invention 

This invention relates to medical devices incorporating These medical SMA devices rely on the property of shape 
shape memory alloys, and to improvements therein. memory to achieve their desired effects. That is to say, they 

2. Introduction to the Invention 2S rely on the fact that when an SMA element is cooled to its 
Materials, both organic and metallic, capable of possess- martensitic state and is subsequently deformed, it will retain 

ing shape memory are well known. An article made of such its new shape; but when it is warmed to its austenitic state, 
materials can be deformed from an original, heat-stable the original shape will be recovered. . 
co~fi~ati~n to a second, heat-unstable configuration. The However, the use of the shape memory effect in medical 
article 1S.sal~ to have shape meI?ory for the reason that, upon 30 applications is attended with two principal disadvantages. 
the apphcahon of heat alo~e. It can be caused to rev:rt, or First, it is difficult to control the transformation temperatures 
~o a~~pt to revert, from Its heat.-uos~abl~ :;onfiguratlo~ .to of shape memory alloys with accuracy as they are usually 
Its. o~gmal. heat-stable configuratIon, I.e. It remembers Its extremely composition-sensitive, although various, tech-
onglOal shape. niques have been proposed (including the blending by 

Among metallic alloys, the ability to possess shape 3S powder metallurgy of already-made alloys of differing trans-
memory is a result of the fact that the alloy undergoes a formation temperatures: see U.S. Pat. No. 4,310,354 to. 
reversible transformation from an austenitic state to a mar- Fountain et al.). Second, in many shape memory alloys there 
tensitic state with a change in temperature. This transfor- is a large hysteresis as the alloy is transformed between 
mation ~ sometimes referred to as a thermoelastic marten- austenitic and martensitic states, so that reversing of the state 
sitic transformation. An article made from such an alloy, for 40 of an SMA element may require a temperature excursion of 
example a hollow sleeve, is easily deformed from its original several tens of degrees Celsius. The combination of these 
configuration to a new configuration when cooled below the factors with the limitation that (a) it is inconvenient to have 
temperature at which the alloy is transformed from the to engage in any temperature manipulation, and (b) human 
austenitic state to the martensitic state. The temperature at tissue cannot be heated or cooled beyond certain relatively 
which this transformation begins is usually referred to as Ms 4S narrow limits (approxiotately 0°-60° C. for short periods) 
and the temperature at which it finishes MI' When an article without suffering temporary or permanent damage is 
thus. deformed is warmed to the temperature at which the expected to limit the use that can be made of SMA medical 
alloy starts to revert back to austenite, referred to as As (~ devices. It would thus be desirable to develop a way in 
being the temperature at which the reversion is complete) which the advantageous property of shape memory alloys, 
the deformed object will begin to. return to its original so i.e. their ability to return to an original shape after relatively 
configuration. substantial deformation, could be used in medical devices 

Many shape m~mory alloys (SHAs) are known to display without requiring the delicacy of alloying control and/or the 
stress-induced martensite (SIM). When an SMA sample temperature control of placement or removal needed by 
exhibiting stress-induced martensite is stressed at a tempera- present shape memory alloy devices. 
ture above Ms (so that the austenitic state is initially stable), ss 
but below Ma (the maxinlum temperature at which marten
site formation can occur even under stress) it first deforms . 
elastically and then, at a critical stress, begiosto transform 
by the formation of stress-induced martensite. Depending on 
whether the temperature is above or below As. the behavior 60 
when the deforming stress is released differs. If the tem
perature is below As, the stress-induced martensite is stable; 
but if the temperature is above As. the martensite is unstable 
and transforms back to austenite, with the sample returning 
(or attempting to return) to its original shape. The effect is 6S 
seen in almost all alloys which exhibit a thermoelastic 
martensitic transformation, along with the· shape memory 

DESCIUPTION OF 1HE INVENTION 

SUMMARY OF 1HE INVENTION 

I have discovered that if, in a medical device containing 
a shape memory alloy element which uses the shape 
memory property of that alloy, an element which shows the 
property of stress-induced martensite is used instead, an 
improved device results. 

Accordingly, this invention provides a medical device 
intended for use within a mammalian body, or in such 
proximity to a mammalian body that the device is substan
tially at body temperature, which device comprises a shape 
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memory alloy element, the improvement in which comprises 
the substitution of an alloy element which displays stress
induced martensite at said body temperature for the shape 
memory alloy element. 

4 
effect, because the alloy shows SIM and is below ~ a 
constant force can be achieved. . 

In FIG. 2, when a stress is applied to the alloy, it deforms 
elastically along line DA, then by SIM along line AB, and 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 illustrate the stress-strain behavior of an 
alloy which exhibits constant stress versus strain behavior 
due to stress-induced martensite. 

5 by deformation of the martensite to point C, just as in FIG. 
1. However, the stress-strain behavior on unloading is sig
nificantly different, since the alloy is above ~ and the stable 
phase is therefore austenite. As the stress is removed, the 
alloy recovers elastically from C to D then, at a critical 

FIG. 3 is a side elevation view of a partial section of a 
catheter of the present invention in a stressed configuration. 

FIG. 4 is a side elevation view of the catheter of FIG. 3 
in an unstressed configuration. 

FIG. 5 is a tracheal catheter, which is curved in its 
unstressed configuration, partially straightened by a straight 
pin restraint. 

10 stress, c,,' the alloy reverts to austenite without requiring a 
change in temperature. Thus reversion occurs at essentially 
constant stress. Finally if the stress is removed from the 
reverted austenite, it recovers elastically along line EO. The 
recoverable deformation associated with the formation and 
reversion of stress-induced martensite has been referred to 

FIG. 6 shows an IUD formed at least partly from a 
pseudoelastic shape-memory alloy being restrained in a 
deformed shape by a restraining tube. 

15 as pseudoelasticity. While aM may be comparatively high, 
e.g. less than 50 ksi; c" is usually substantially lower e. g. 
less than 10 kis; thereby creating a constant-force spring 
with an effective working range of about 5% (cB-c,J. The 
shape change available in the SMA is thus mechanically, 

FIG. 7 shows a guide catheter, transport catheter, and 
compacted wire coil stent according to the present invention. 

20 rather than thermally, actuated and controlled, permitting a 
greater control over a device incorporating it. 

Suitable alloy for this invention i.e. those displaying 
stress-induced martensite at temperatures near mammalian 

DETAILED DESCRIPTION OF THE body temperature (35°-40° C.), may be selected from 
PREFERRED EMBODIMENTS 25 known SMAs by those of ordinary skill in theart, having 

The invention will be discussed first by introducing the. regard to this disclosure by testing for the existence of the 
concept of stress-induced martensite and the effect achiev- SIM effect a! the de~ed ~m~erature. ~ particularly pre-
able by its use, and then by examples showing how SIM' ferred allo~ IS. the Dlckel/lItaDlum/vanadium allot of U.S. 
alloy elements can be substituted for conventional SMA patent application Ser. No. 06/541,844 now U.S. Pat. No. 
elements in medical devices to achieve the beneficial effect 30 4,505,767, referred to previously. 
of the invention. The following table sets forth transformation temperature 

The Figures illustrate the phenomenon of stress-induced 
martensite by means of stress-strain curves. In both FIG. 1 

data for disclosed in U.S. Pat. No. 4,505,767: 

TABLE and FIG. 2, the alloy is at a temperature between Ms and Md 35 ____________________ _ 

so that it is initially austenitic; and it will be assumed for the 
purposes of this discussion that Ms is equal to M,. and As 
equal to At- FIG. 1 shows the case when the temperature is 
below ~, so that any martensite formed by the applied stress 
is stable; while FIG. 2 shows the case where the temperature 40 

is above~, so that austenite is the only stable phase at zero 
stress. 

In FIG. 1, when a stress is applied to the alloy, it deforms 
elastically along the line DA At.a critical applied stress, cMf 
the austenitic alloy begins to transform to (stress-induced) 45 

martensite. This transformation takes place at essentially' 
constant stress until the alloy becomes fully martensitic at 
point B. From that point on, as further stress is applied, the 
martensite yields first elastically and then plastically (only 
elastic deformation is shown at point C). When the stress is 50 

released, the martensite recovers elastically to point D, at 
which there is zero residual'stress, but a non-zero residual 
strain. Because the alloy is below ~ -, the deformation is not 
recoverable until heating above As results in a reversion to 
austenite. At that point, if the sample is unrestrained, the 55 

original shape will be essentially completely recovered: if 
not, it will be recovered to the extent permitted by the 
restraint. However, if the material is then allowed to re-cool 
to the original temperature at which it was deformed (or a 
temperature where SIM behavior of this type is seen), the 60 

stress produced in the sample will be constant regardless of 
the strain provided that the strain lies. within the "plateau" 
region of the stress-strain curve. That is, for a strain between 
EB and E", the stress will be aM' This means that a known, 
constant force (calculable from aM) can be applied over a . 65 

wide (up to 5% or more for certain Ni/Ti alloys) strain range. 
Thus, though this resembles the conventional shape memory 

Coml!!!sltion (atomic I!!:rcent) 

Ni 1i V M. A(90) 

49.50 4350 7.00 -107 -88 
50.00 44.00 6.00 -96 -84 
49.00 43.00 8.00 -83 -61 
50.00 45.00 5.00 -42 -33 
49.00 45.00 6.00 -35 -12 
50.50 48.00 1.50 -32 -6 
48.50 4450 7.00 -30 -13 
50.00 46.00 4.00 -11 7 
48.50 45.00 6.50 -10 15 
49.00 4550 5.50 -10 14 
48.00 44.25 7.75 -7 8 
48.50 4550 6.00 -5 27 
41.50 3850 20.00 -2 86 
46.50 43.50 10.00 -1 50 
36.25 33.75 30.00 0 42 
49.50 46.00 4.50 6 35 
48.00 46.00 6.00 12 36 
47.75 45.75 6.50 20 . 54 
47.50 4550 7.00 26 58 
48.50 46.50 5.00 27 58 
45.00 45.00 10.00 30 71 
47.50 4650 6.00 32 71 
46.50 46.50 7.00 34 70 

The A(90) temperature is the temperature at which the transformation 
from the martcnsitic phase to the austenitic phase is 9O'lb complete. 

The invention will now be discussed in detail by some 
Examples of the use of an SIM alloy. 

EXAMPLE I 

Heart Valves 

Akins, in U.S. Pat. No. 4,233,690, the disclosure of which 
is incorporated herein by reference, describes the use of a 
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shape memory alloy ring to hold a sewing cuff to the body mercialization include (i) the inability to slowly emplace the 
of an artificial heart valve. The ring is made in the austenstic catheter in a desired position when the transition tempera-
phase, cooled to the martensitic phase, deformed, placed ture of the alloy is below body temperature (since the SMA 
around the valve body, and heated or allowed to warm to element will attempt to revert to its original shape as it 
cause reversion to the austenitic phase and recovery of the s reaches body temperature), thus limiting the ability of the 
ring into engagement with the valve body. physician to place the device carefully and precisely; or 
. However, this technique has not found commercial accep- alternatively, if the transition temperature of the alloy is 
tance. Present medical technique requires that the valve above body temperature, the requirement that the device be 
body be capable of being rotated relative to the cuff, thereby heated to a temperature above body temperature to cause 
enabling the surgeon to set the rotational orientation of the 10 recovery and that the device be placed so as not to change 
valve after it has been sewn into place. This is desirable shape again when it re-cools (since the body temperature is 
because the techniques used make it difficult to visualize or below the transition temperature); (ii) the inability to remove 
accomplish optimal orientation during initial placement. the device easily: and (iiI) the need for controlled tempera-

In order to accomplish the desired torque control to permit ture storage to prevent premature reversion to austenite of 
the desired rotation and yet ensure a firm hold of the cuff on lS .the SMA, with consequent shape change. 
the valve body, precise control of the pressure exerted on the The issue of removal of a catheter is especially, 
valve body by the ring is needed. This is difficult because significant, and not addressed by Wilson. Consider, for 
there are substantial manufacturing tolerances in the valve example, a tracheal puncture catheter. This should be 
body which may be made, for example, of pyrolytic graphite straight for easy insertion into the trachea through a puncture 
or ceramics, etc. Because the austenite stress-strain curve is 20 into the front of the neck, but should curve after insertion so 
extremely steep, it is not considered practical to use the that the flow of air or oxygen through the catheter passes 
simple shape memory technique proposed by Akins. Indeed, axially down the trachea rather than impinging on the 
Akins does not even address the. issue of rotation, of the cuff surface of the trachea and damaging it. If a shape memory 
with respect to the valve body. catheter is used as contemplated by WJ.lson, it would pre-

However, if an SIM alloy is used instead of conventional 2S sumably become austenitic and bend after insertion (see 
shape memory, the process may be considerably simplified. FIGS. 1a and 1b, and corresponding text, of Wilson). But 

First, if the alloy has a stress-strain curve like that of FIG. removal would require either cooling to below the transition 
1, the alloy ring may be made just as for Akins. The ring is temperature (which could easily mean cooling to so Iowa 
then expanded from its initial austenitic state by the forma- temperature that the tracheal tissue is damaged), removal in 
tion of 81M. When the ring is placed about the valve body, 30 the bent shape (presumably damaging tissue), or forcing the 
it needs only to be heated above Ar and allowed to cool to austenitic SMA to straighten to permit direct removal 
its original temperature for the ring to engage the valve body (unlikely to be satisfactory since the austenitic alloys e.g. of 
6 constant force, even if he valve body has a deviation from Ni/Ii may have yield strengths of 100 ksi or more, and force 
the specified size. The torque may thus be controlled to the sufficient to cause plastic deformation would be required). 
desired level despite manufacturing tolerances. 35 If an SIM element is used instead, however, removal can 

Second, if the alloy has a stress-strain curve like that of be accomplished almost as easily as insertion. If the catheter 
FIG. 2, the ring may be expanded, placed over the valve is made in a bent shape (as in Wilson), it can be straightened 
body, and the stress released all at the same temperature. by insertion of a straight pin down the catheter axis, the 
Because the austenitic phase is stable, the stress-induced 40 catheter deforming by the formation of stress-induced mar-
martensite spontaneously reverts to austenite until recovery tensite. Insertion of the catheter into the trachea is accom-
is restrained by the ring engaging the valve body. Because plished while the catheter is straight, at whatever rate is 
the reversion to austenite takes place at constant stress, a desired (permitting easy and accurate placement), and the 
constant force (and hence constant torque) may be obtained pin is gradually withdrawn to permit the catheter to take up 
regardless of manufacturing tolerances. Close temperature 4S its desired shape as the martensite reverts to austenite. [It is 
control is not required, either; and the fact that the patient in assumed here that the stress-strain curve of the alloy at the 
a heart valve replacement operation is conventionally cooled temperature of use is of the form of FIG. 2, so spontaneous 
as.much as 15° C. or so below normal body temperature reversion occurs on removal of the stress induced by the 
does not affect the operation of the ring. pin]. When removal is desired, it may be achieved simply by 

To control the torque at a sufficiently low level, it may be so the gradual insertion of the pin, straightening the catheter 
desirable for the alloy ring to be other than a solid ring, such and permitting easy withdrawal. Insertion of the catheter 
as, for example, a continuous helical spring, a flat zigzag into the body and pin removal may, of course, take place 
spring, etc. ·Such variations permit the achievement of a simultaneously if desired, as may pin reinsertion and 
greater range of movement with constant force and a reduc- removal of the catheter from the body. 
tion in the force exerted by the ring on the value body, since ss EXAMPLE III 
the ring recovers in a bending,mode rather than in tension. 

EXAMPLE U. IUDS 

Catheters And Cannulas 

Wllson, in U.S. Pat. No. 3,890,977, the disclosure of 60 

which is incorporated herein by reference, discloses a cath
eter or cannula (both being included hereinafter in the word 
"catheter") made of,.or containing, an SMA element to cause 

Fannon et aI., in U.S. Pat. No. 3,620,212, the disclosure 
of which is incorporated herein by reference, disCloses an 
intrauterine contraceptive device (an IUD) proposed to be 
formed of a shape memory alloy. The device is suggested to 
be deformed in the martensitic phase (the transition tem
perature being below the temperature of the uterus), and the 
.deformed device insulated with, e.g., wax and inserted. all or a portion of the catheter to deploy in a useful form once 

introduced into a living body. 
However, again this device has not been commercialized. 

Possible defects of the device which have prevented com-

6S Removal is contemplated only by using two SMA elements 
in opposition, the higher temperature one being martensitic 
at body temperature but strong enough so that, if heated, it 
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axis and whicb may have a circular, elliptical, clover-leaf or 
other rotation preventing cross section, which may also be 
variable along the axis of the nail. A prepared marrow nail 
having a reduced diameter is loosely inserted into a slightly, 

will overcome the lower temperature element and deform 
the IUD back to a removable shape. The heating oontem
plated is electrical. The storage problem discussed in 
Example II also exists here, so that the device must be stored 
below its transition temperature. 

By the use of an SIM element, however, these disadvan
tages may be overoome. Again, assume that the alloy is SIM 
psuedoelastic, i.e. that it has the stress-strain curve of FIG. 
2. Then an IUD may be formed into the desired shape in the 
'austenitic state, and deformed by compression into a tubular 
placement device (the deformation being such that the strain 
levels lie within the "plateau" of the stress-strain curve). 
When the placement device is inserted into the uterus, the 
IUD may be deployed by extrusion of the IUD from the 
placement device. Deployment is then controlled but 
immediate, so that the physician may satisfy himself with 
placement. Removal is the reversal of placement: the place
ment device is inserted into the uterus, the IUD deformed by 
withdrawal into the placement device, and the placement 
device withdrawn. Temperature control is not required. 

5 or not at 'all, pre-drilled marrow channel of a bone which has 
been broken or fractured. By means of a heating probe tbe 
marrow nail is heated and thus expands. This achieves a 
relative fixing of the two bone ends along the marrow 
channel axis. Compression of the fracture is effected by the 

10 available muscle tension. If it should be necessary, the 
marrow nail may also be additionally prestretcbed along its 
longitudinal axis so that it is additionally compressed in the 
longitudinal direction when heated. In this case it is 
necessary, bowever, to anchor the nail at both of its ends 

15 whicb anchoring can be effected, for example, by sprockets 
or teeth on the outer surface of the nail. 

The method proposed, however, requires the use of a wide 
temperature range in order to cause the phase change which 
is the origin of the two-way shape memory effect (5° C. to 

EXAMPLE IV 

Bone Plates 

20 60° C. for the water used to cool or heat the nail). In 
addition, it requires the manufacture of two-way shape 
memory elements, which is generally more oomplex than 
the manufacture of oonventional shape memory elements; 
and precise control of the transition temperature is required. 

Johnson et al., in U.S. Pat. No. 3,786,806, the disclosure 25 However, if an SIM pseudoelastic alloy element is 
of whicb is incorporated herein by reference, propose the use employed, tbese disadvantages may be overoome. If internal 
of Ni!Ii SMA bone plates in fracture fixation. The plate is tangs, which may be gripped by an inserted tool, are 
deformed in its martensitic state, screwed to the two ends of provided within a marrow nail of tbe type shown in FIG. 1a 
the bone it is desired to oompress together, and warmed (or of Baumgart et al., then the nail may be radially oompressed 
allowed to warm) to the austenitic state, wben the plate 30 by the application of stress by sucb a tool. When the nail is 
contracts, compressing the bone ends together. The Johnson released by the tool, it will expand to fill the bone channel 
et al. bone plate is of generally oblong oonfiguration, over- witb a oonstant force (not readily available by Baumgart et 
laps a bone fracture and is secured by two screws to one al.); and it. may be withdrawn by the reverSe procedure. 
portion of the bone and by two other screws to the other 
portion of the bone. 35 

Because of the high elastic moduli of the austenitic sbape 
memory alloys, it will be difficult to control the amount of 
force wbich may be applied 'by a bone plate of the type 
proposed by Johnson et al., and precision placement of the 40 

bone ends and elongation of the plate will be required. 
If, however, an SIM pseudoelastic bone plate is used, 

it-will be easily possible to elongate the plate and fasten it 
to the bone ends without requiring high precision. Because 
of tbe comparatively large (e.g. 5%) strain range at essen- 45 

tially constant stress, the force which will be put on the bone 
ends to compress them will be readily adjustable (by the size 
of the plate, for example) and will be insensitive to precise 
placement of the bone ends andlor elongation of the plate. 
Also, the recovery of the plate, since it i,s controlled by 50 
mechanical restraint, may be as gradual as desired, achiev
ing excellent force and time control, and permitting the 
surgeon to make adjustments as desired. 

EXAMPLE VI 

Dental Arch Wire 

Andreasen, in U.S. Pat. No. 4,037,324, the disclosure of 
which is inoorporated herein by reference, proposes the use 
of dental arch wires made of Ni/fi alloys instead of oon
ventional 18-8 stainless steel wires. The wires are stated to . 
be of lower elastic modulus and higher elastic limit than 
stainless steel, which is stated to be advantageous. Heat 
recovery of an SMA wire is also suggested as a technique for 
orthodonture. 

The technique of using the conventional shape memory 
effect is not believed to have found clinical application, 
possibly because such a technique would require rapid 
placement of the wire in its martensitic state to avoid 
premature recovery, and would result in rapid recovery with 
extremely high forces, which would be painful for the 
patient. . 

The use of a wire which displays lower elastic modulus 
EXAMPLE V 

Marrow Nails 

Baumgart et al., in U.S. Pat. No. 4,170,990, the disclosure 

55 and higher elastic limit than stainless steel has found some 
application, however. Otsuka et al. In MetalsForum,v. 4, 
pp. 142-52 (1981) have suggested that this behavior may be 
the result of elasticity enhanced by cold working and 

of which is incorporated herein by reference, discloses the 
use of the two-way shape memory effect (where an SMA 60 

element exhibits a first shape in the austenitic state and a 
second in the martensitic state, and spontaneously changes 
between the two shapes with a change in· temperature) in, 
inter alia, implants, such as marrow nails (see FIGS. la 
through le, and oorresponding text, of Baumgart et al.). 65 

Marrow nails according to Baumgart et al. oomprise a tube 
of memory alloy which has been ~lit along its longitudinal 

martensite-to-martensite psuedoelasticity in an alloy which 
has a transition temperature below body temperature. The 
alloy, then, is martensitic rather than austenitic in its unde-
formed state. 

While the use of an enhanced elasticity wire may offer 
some advantages over the more usual stainless steel wire, it 
remains the situatioQ that the amount of motion in the teeth 
that may be produced by an arch wire without further 
adjustment is largely limited by the pain tolerance of the 
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patient (since the force applied by the arch wire is propor
tional to the deformation of the wire). However, if an SIM 
pseudoelastic wire is used, it can exert a relatively constant 
force (chosen by the dentist to be sufficient to cause tooth 
movement but not painful) over a strain range of up to 5%. 
The load may be applied mechanically, and is thus more 
readily established, and no precise temperature control of the 
alloy is needed as would be required for the shape memory 
effect. 

EXAMPLE VII 

Coil Stents and Filters 

The use of tubular coiled wire stent grafts has Peen 
discussed in the medical literature since 1969. Although the 
coils helped maintain patency of the vessels in which they 
were placed, they were difficult of insertion unless narrow 
enough to significantly narrow the lumen of the vessel. 
Recently it has been proposed, see Radiology, v. 147, pp. 
259-60 and pp. 261-3 (1983), the disclosures of which 
are-incorporated herein by reference, to use SMA wire to 
form these tubular coils. The wire, which has a transforma
tion temperature below body temperature, is introduced 
through a catheter after being straightened in its martensitic 
state. When the wire is heated, the coil re-forms. According 
to Dotter et a!., Ratliology 141: 259-260, a compacted 
nitinol coil is readily positioned in a narrowed arterial 
segment and then expanded to its original form with a 
luminal diameter approximately equal to that of the 
adjacent, relatively normal, blood vessel. Expansion of the 

I coil anchors it against the slightly stretched, but otherwise 
intact, surrounding blood vessel. Several means have been 
found to facilitate the placement of the nitinol coil stent. One 
of the simplest involves the use of conventional catheter
ization techniques to position a large-bore guide catheter 
102 (as shown in FIG. 7) close to the site of intended stent 
103 placement. The coil 103 is wedged-loaded over the 
inner end of an inner coaxial transport catheter 104 that has 
a closed tip and mUltiple side holes evenly spaced within the 
surrounding nitinol coil stent. 

10 
blood clots. The filter is formed in the austenitic state, the 
wire straightened in the martensitic state and inserted, and 
the filter re-forms on warming. Just ad for the coil stents 
discussed above, the use of an SIM pseludo-elastic wire' 

5 would greatly simplify manufacture and insertion of such a 
vena cava filter, permitting accurate placement with no need 
for urgency or temperature manipulation. 

EXAMPLE VIII 

10 Bone Staples, Clips, etc. 

Bone staples are frequently used to hold fragments of 
fractured bone together when the fracture is fixed, and may 
be used in some cases as a replacement for bone plates in the 

15 same situation. Sometimes the staples are inserted into 
drilled holes, sometimes merely driven into the bone 
directly. 

It would be desirable to have a bone staple which pro
vided a controlled force between the tines which would tend 

20 to hold the staple in place. Shape memory alloys have been 
proposed for this application, but again the problem of 
accurate placement while operating quickly enough to pre
vent the shape change associated with the martensite-to
austenite transition andlor the need for temperature control 

25 complicate their use. 
If an SIM alloy is used, these disadvantages may be 

readily overcome. If the alloy ° is below A.. it may be 
emplaced in the martensitic state. Brief heating will then be 
required to cause it to become austenitic, but on recooling to 

30 body temperature, a constant force can be achieved. If the 
alloy is above As, the staple can be held deformed by a 
moderate force, then released after insertion to also provide 
an accurately-known force. In either event, removal is easier 
than if the alloy is purely austenitic, as discussed above for 

35 Examples II and V, for example. 
Similarly, SIM alloy (especially alloy which is 

pseudoelastic, above ~ at its utilization temperature) may 
be used to manufacture vascular clips, etc. The alloy element 
here acts as a constant force spring over a wide strain range 

40 (greater than conventional elastic metals), resulting in ease 
of use . . According to Cragg et a!., Ratliology 147: 261-262, 

straightened nitinol coils were passed through a 10-F Teflon 
catheter in the abdominal aorta. The nitinol coils were 
fasteneo to a threaded guiding wire to allow accurate place-

45 
ment after being deposited in the aorta. Once the wire was 

From the foregoing, it is clear that, in a situation where 
narrow temperature differences are available or preferable, 
as often is the case in medical applications, mechanically 
constrained shape change is a much more useful solution 
than heat actuated shape change. It offers a degree of control 
heat actuation does not, it offers easier alloy cOmposition 
control, it eases mating part tolerance requirements, and it 
offers simple mechanical reversal at minimal stress levels, 
all without heating, cooling or insulation complications. 

extruded from the catheter, precise placement of the newly 
formed coil was accomplished by advancing or withdrawing 
the guide wire in the aorta. Detachment of the coil was 
achieved by unscrewing the guide wire from the distal end 

50 
of the coil. ~ ter coil placement, the catheter and guide wire 
were withdrawn and the arteriotomy was closed. 

Because of the difficulty of controlling the transformation 
temperature accurately, it has proved necessary to cool the 
straightened wire during insertion andlor to heat the wire to 55 

form the coil after insertion. These procedures add to the 
complexity of the operation. 

If an SIM pseudoelastic wire is used to form the coil, 
which is then isothermally deformed by loading into a 
catheter, then the need for temperature control is avoided. 60 

The wire remains straight when in the catheter, but re-forms 
the coil spontaneously when it is extruded from the catheter.' 
Accurate placement is thus readily obtainable, since there is 
no urgency as might be required with a conventional shape 
memory effect element. 

It has similarly been proposed to use SMA wire to form 
°a filter for emplacement by catheter in the vena cava to trap 

65 

It will be obvious to those skilled in the art, having regard 
to this disclosure, that other variations on this invention 
beyond those specifically exemplified here, and other medi
cal devices making use of stress-induced martensite, may be 
made. Such variations are, however, to be considered as 
coming within the scope of this invention as limited solely 
by the following claims. 

I claim: 
1. A medical device for insertion into a mammalian body, 

the device comprising 
(a) a hollow placement device; 
(b) a memory alloy element formed at least partly from 

pseudoelastic shape-memory alloy, the alloy displaying 
reversible stress-induced martensite at about body tem
perature such that it has a stress-induced martensitic 
state and an austenitic state, the memory alloy element 
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having (i) a deformed shape when the alloy is in its 
stress-induced martensitic state and (ii) a different 
unstressed shape when the alloy is in its austenitic state; 
and 

(c) a guide wire; 5 
the memory alloy element being within the hollow place-

ment device, and the placement deVice being guidable 
by the guide wire, the hollow placement device stress-
ing the memory alloy element at a temperature greater 
than the ~ of the alloy so that the memory alloy 10 
element is in its deformed shape, 

wherein the memory alloy element can be extruded from 
the hollow placement device by the guide wire at a 
temperature greater than the ~ of the alloy to transform 
at least a portion of the alloy from its stress-induced 

15 
martensitic state so that the memory alloy element 
transforms from its deformed shape to its .unstressed 
shape, and wherein the alloy is selected so that the 
transformation can occur without any change in tem-
perature of the placement device or the memory alloy 

20 
element. 

2. The device of claim 1 wherein the memory alloy 
element is a stent. 

3. The device of claim 2, including a guide wire for 
endarterial placement of the stent graft. 

25 
4. The invention of claim 1 wherein the transformation 

occurs without any change in the state of the placement 
device. 

S. The device of claim 1, wherein the hollow placement 
device is a catheter. 30 

6. A medical device which comprises: 
(a) a stentfor endarterial placement within a human body 

so that the stent is substantially at human body 
temperature, the stent comprising a shape memory 
alloy which displays stress-induced martensite behav- 35 
ior at body temperature; and 

(b) a restraint holding the stent in a deformed configura-
tion at a temperature less than the body temperature of 
the human for endarterial positioning of the stent within 
the human body in its deformed configuration, the 40 
deformation occurring through the formation of stress-
induced martensite; 

wherein the stent is sufficiently deformed that when the 
stent is at human body temperature removal of the 
restraint from the stent, without change in temperature 45 
of the device, releases ·at least a portion of the stent 
from its deformed configuration. 

7. A device as claimed in 6, in which the restraint is 
hollow, and the stent is positioned at least partially within . 
the restraint. 50 

8. A device as claimed in claim 6 or 7, in which the 
restraint is a catheter. 

9. A device as claimed in claim 6 or 7, in which the stent 
has a transverse dimension and a longitudinal dimension, 
and wherein the stent is deformed by its transverse dimen- SS 
sion being reduced, and wherein the restraint prevents 
transverse expansion of the stent. 

10. The device of claim 6, wherein the shape memory 
alloy element is sufficiently deformed that removal of the 
restraint from the shape memory alloy releases at least a 60 
portion of the shape alloy element from its deformed con-
figuration without change in state of the restraint. 

11. A medical device suitable for placement within a 
mammalian body for treatment of the mammalian body, the 
device comprising: 6S 

(a) a stent formed at least partly from a pseudoelastic 
shape-memory alloy, the alloy having a reversible 

12 
stress-induced martensitic state and an austenitic state, 
the memory alloy element having (i) a deformed shape 
when the alloy is in its stress-induced martensitic state 
and (ii) a different, unstressed shape; and 

(b) restraining means engaging and stressing the stent at 
a temperature less than the body temperature of the 
mammal and greater than the ~ of the alloy for 
positioning the stent within the mantmalian body while 
the stent is in its deformed shape; 

wherein the alloy is selected so that removal of the 
restraining means from the stent at a temperature 
greater than the ~ of the alloy when the device·is 
placed within the mammalian body, transforms at least 
a portion of the alloy from its stressed-induced mar
tensitic state so that the stent transforms from its 
deformed relatively straightened shape towards its 
unstressed relatively coiled shape, without any change 
in temperature of the restraining means or the stent 
being required for the transformation of the alloy. 

12. The device of claim 11, wherein the transformation of 
the alloy occurs without any change in state of the restrain
ing means. 

13. The device of claim 11 wherein the restraining means 
is a catheter. 

14. The device of claim 13 wherein the stent is within the 
catheter. 

15. A medical device for treatment of a mammalian body, 
the device comprising: 

(a) a memory alloy stent formed at least partly from a 
pseudoelastic shape-memory alloy, the alloy displaying 
reversible stress-induced martens~te at about the mam
malian body. temperature such that it has a stress
induced martensitic state and an austenitic state, the 
memory alloy stent having (i) a deformed relatively 
straightened shape when the alloy is in its stress
induced martensitic state and (ii) a different unstressed 
relatively coiled shape; and 

(b) a hollow restraining member with the memory alloy 
stent being within the restraining member, the restrain
ing member engaging and stressing .the memory alloy 
stent at a temperature less than the body temperature of 
the mammal and greater than the ~ of the alloy for 
positioning the memory alloy stent within the human 
body while the memory alloy coil stent is in its 
deformed relatively straightened shape; 

wherein the restraining member and the memory alloy 
stent are movable relative to each other to transform at 
least a portion of the alloy from its stress-induced 
martensitic state at a temperature greater than the ~ of 
the alloy so that the memory alloy element transforms 
from its deformed shape towards its unstressed rela
tively coiled shape, and wherein the alloy is selected so 
that the transformation can occur without any change in 
temperature of the restraining member or the memory 
alloy coil stent. 

16. A medical device suitable for placement within a 
mammalian body for treatment of the mammalian body, the 
device comprising (i) a restraint, and (ii) a coil stent formed 
at least partly from a pseudoelastic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite 
by virtue of being above its ~ and above its M .. and 
below its Md at about body temperature; 

such that it has a stress-induced martensitic state and an 
austenitic state, the element having (i) a relatively 
straightened shape when the alloy is in its stress
induced martensitic state and (ii) a different relatively 
coiled shape; 
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wherein the restraint is (i) stressing the coil stent at a 
temperature less than the body temperature of the 
mammal for placement of the coil stent in its relatively 
straightened shape in the mammalian body and (ii) is 
capable of being at least partially removed from the coil 5 

stent while the coil stent is within the body at the body 
temperature and the coil stent is therefore at an oper
ating temperature greater than the A,. and Ms and below 
the Md of the alloy, 

such removal of the restraint causing at least a portion of 10 

the alloy to transform from its stress-induced marten
sitic state to its austenitic state so that the coil stent 
spontaneously transforms from its relatively straight
ened shape towards its relatively coiled shape, 

and such transformation can occur without a change in 15 

temperature of the restraint or of the coil stent from the 
operating temperature. 

14 
is in its stress-induced martensitic state and a different 
unstressed shape when the alloy is in its austenitic state; 
and 

(b) a restraint stressing the wire .stent at a temperature 
greater than the A,. of the alloy so that the wire stent is 
in its deformed shape, 

wherein the stent can be disengaged from the restraint 
upon placement in a human so that the stent transforms 
from its deformed shape to its unstressed shape, and 

wherein the alloy is selected so that the transformation 
can occur without any change in temperature of the 
restraint or the wire stent. 

19. The device of claim 6, 11, 15, 16 or 18, including a 
guide wire for endarterial placement of the stent. 

20. The device of claim 15, 16, or 18, wherein the 
transformation of the alloy occurs without any change in 
state of the restraint. 17. The device of claim 1, 11, 15, or 16, wherein the 

mammalian body is a human body. 
18. A medical device comprising: 

21, The device of claim 1, 15, 16, or 18, wherein the 
20 restraint is a catheter. 

(a) a wire stent formed at least partly from a pseudoelastic 
shape memory alloy, the alloy displaying reversible 
stress-induced martensite at about human body tem
perature such as it has a deformed shape when the alloy 

22. The device of claim 1, 11, 15, or 18 wherein .the stent 
is a coil stent. 

* .* * * * 
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Case 3:06-cv-04455-JSW Document 91 Filed 10/19/2007 Page 1 of 21 

NOT FOR CITATION 

IN THE UNITED STATES DISTRICT COURT 

FOR THE NORTHERN DISTRICT OF CALIFORNIA 

) 

9 MEDTRONIC, INC., et al. 

10 

11-

12 

13 

14 

15 

16 

17 

18 

Plaintiffs, No. C 06-04455 JSW 

v. CLAIM CONSTRUCTION ORDER 

W.L. GORE & ASSOCIATES, INC., 

Defendant. ____________________________ ~I 

Plaintiffs, Medtronic, Inc., Medtronic USA, Inc., and Medtronic Vascular, Inc. 

(collectively "Medtronic"), filed this suit in which they allege that Defendant W.L. Gore & 

Associates, Inc. ("Gore"), infringes U.S. Patent Nos. 5,067,957 ("the '957 Patent"), 5,190,546 

("the '546 Patent"), and 6,306,141 ("the '141 Patent") (collectively, ''the Jervis Patents"). 

19 Plaintiffs also allege that Gore infringes U.S. Patent Nos. 4,886,062 ("the '062 Patent"), 

20 6,656,219 (''the '219 Patent"), and 6,923,828 ("the '828 Patent") (collec~ively, ''the Wiktor 

21 Patents"). 

22 On August 14,20007, pursuant to Markman v. Westview Instruments, Inc., 517 U.S. 370 

23 (1996), the Court held a claim construction hearing to construe disputed claim tenns from the 

24 patents-in-suit. Having carefully considered the parties' papers, including their supplemental 

25 briefs, having heard the parties' arguments, and having considered the relevant legal authorities, 

26 the Court construes the disputed tenns and phrases as set forth in the remainder of this Order. 

27 - II 

-28 II 

Edwards Exhibit 1025, p. 53



• 

• 

• 

• 

-• ,.. = 0 os 
U Os -oS 

C..I :a .- u ,.. ... -0 
fIj ~. .- .~ 

.~ i5 
fIj 

E ~ -u .c = t:: -0 

00 Z 
u 

"C -5 
~ l5 -""' .-.= ~ 

• 

• 

• 

Case 3:06-cv-04455-JSW Document 91 Filed 10/19/2007 Page 2 of 21 

1 BACKGROUND 

2 This case involves alleged infringement of two patent families, the Jervis Patents and the 

3 Wiktor Patents, each of which are directed, in general, to medical devices or methods for 

4 implanting such medical devices into a human body. 

5 A. The Jervis Patents. 

6 The Jervis Patents are directed to medical devices, or methods for implanting such 

7 devices, that utilize shape memory alloys ("SMAs").\ As Jervis acknowledges in his patents, it 

8 was well known that certain materials are capable of possessing shape memory. Jervis also 

9 

10 

11 

12 

explains that: 

·13 

An article made of [a material capable of possessing shape memory] can be 
deformed from an original, heat-stable configuration to a second,heat
unstable configuration. The article is said to have shape memory for the 
reason that, upon the application of heat alone, it can be caused to revert, or 
to attempt to revert, from its heat-unstable configuration to its original, heat
stable configuration, i.e. it "remembers" its original shape. 

. 14 
Among metallic alloys, the ability to possess shape memory is a result of the 
fact that the alloy undergoes a reversible transformation from an austenitic 
state to a martensitic state with a change in temperature. This transformation 
is sometimes referred to as a thermoelastic martensitic transformation. An 
article made from such an alloy, ... is· easily deformed from its original 
configuration to a new configuration when cooled below the temperature at 
which the alloy is transformed from the austenitic state to the martensitic 
state. The temperature at which this transformation begins is usually referred 
to as Ms and the temperature at which it finishes Mr. When an article thus 
deformed is warmed to the temperature at which the alloy starts to revert 
back to austenite, referred to as As (At- being the temperature at which the 
reversion is complete) the deformed object will begin to return to its original 
configuration. 

I 

15 

16 

17 

18 

19 

20 

21 (Bianrosa Decl., Ex. 1 ('957 Patent, 1 :23-49).)2 Thus, there are two key phases involved in 

22 taking advantage of the properties ofSMAs: (1) the/ormation of martensite from austenite; and 

23 (2) the reversion of martensite to austenite. 

24 

25 

26 Gore submits an article from a 1979 issue of Scientific American, which 
contains a useful discussion about the austenitic and martensitic states of shape memory 

27 alloys. (See Declaration of Jennifer Bianrosa ("Bianrosa Decl."), Ex. 4.) 

28 The Court cites to references within the patents-in-suit in the following 
format: "column:line" or "column:line-column:line." 
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1 Jervis also notes that there are disadvantages associated with using SMA devices for 

2 medical purposes, including the fact that "it is difficult to control the transformation 

3 temperatures of shape memory alloys with accuracy, as they are usually composition-

4 sensitive[.]" (Id.,2:32-35.) Jervis also notes that ''there is a large hysteresis as the alloy is 

5 transformed between austenitic and martensitic states, so that reversing of the state of an SMA 

6 element may require a temperature excursion of several tens of degrees Celsius." (Id.,2:39-43.) 

7 

8 Jervis concludes his discussion of the Background of the Invention as follows: 

9 The combination of these factors with the limitation that (a) it is 
inconvenient to have to engage in any temperature manipUlation, and (b) 

10 human tissue cannot be heated or cooled beyond certain relatively narrow 
limits ... without suffering temporary or permanent damage is expected to 

11 limit the use of SMA medical devices. It would thus be desirable to develop 
a way in which the advantageous properties of shape memory alloys, i.e. 

12 their ability to return to. an original shape after relatively substantial 
deformation, could be used in medical devices without requiring the 

13 delicacy of alloying control and/or the temperature control of placement or 
removal needed by present shape memory alloy devices. (Id., col. 2, 11. 51-

,14 58.) 

15 (Id.,2:43-58.) 

16 Jervis then summarizes the invention and notes that "if, in a medical device containing a 

17 shape memory alloy element which uses the shape memory property of that alloy, an element 

18 which shows the property of stress-induced martensite is used instead, an improved device 

19 results." (Id., 2:62-66; see also id., 3:1-6.) 

20 B. The Wiktor Patents. 

21 The Wiktor Patents are directed to intravascular stents. According to Medtronic, "[t]he 

22 Wiktor invention addresses the problem of distortions in the length and shape of a helically-

23 coiled wire device when it is expanded from a small diameter to a larger diameter." (Medtronic 

24 Br. at 3:27-28.) Wiktor purportedly resolved this problem through the use of "zig-zag" bends, 

25 which permit a device to be sized and shaped more predictably when it expands. (ld. at 3:27-

26 4:9.) 

27 Wiktor describes his invention in the specification as comprising "an open-ended wire 

28 formed device of basically cylindrical shape and made ofa softer-then [sic] spring type metal 
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1 and fitted over an inflatable element of a typical balloon type catheter .... The wire formed 

2 device is'intended to act as a permanent prosthesis stent and is implanted transluminarely." 

3 (See, e.g., Bianrosa Decl., Ex. 5 ('062 Patent, 1 :14-22).) 

4 ANALYSIS 

5 A. Legal Standard. 

6· "It is a bedrock principle of patent law that the claims of a patent define the invention to 

7 which the patentee is entitled the right to exclude." InnovalPure Water, Inc. v. Safari Water 

8 Filtration Sys., Inc., 381 F.3d 1111, 1115 (Fed. Cir. 2004). The interpretation of the scope and 

9 meaning of disputed terms in patent claims is a question of law arid exclusively within the 

10 province ofa court to decide. Markman, 517 U.S. at 372. The inquiry into the meaning of the 

11 claim terms is "an objective one." InnovaiPure Water, 381 F.3d at 1116. As a result, when a 

12 court construes disputed terms, it "looks to those sources available to the public that show what 

13 a person of skill in the art would have understood the disputed claim language to mean." Id. In 

'14 most cases, a court's analysis will focus on three sources: the claims, the specification, and the 

15 prosecution history. Markman v. Westview Instruments, Inc., 52 F.3d 967,979 (Fed. Cir. 1995) 

16 (en banc), aff d, 517 U.S. 370 (1996). However, on occasion, it is appropriate to rely on 

17 extrinsic evidence regarding the relevant scientific principles, the meaning oftechnical terms, 

18 and the state of the art at the time at the time the patent issued. Id. at 979-81. 

19 The starting point of the claim construction analysis is an examination of the specific 

20 claim language. A court's "claim construction analysis must begin and remain centered on the 

21 claim language itself, for that is the language that the patentee has chosen to particularly point 

22 out arid distinctly claim the subject matter which the patentee regards as his invention." 

23 InnovaiPure Water, 381 F.3d at 1116 (internal quotations and citations omitted). Indeed, in the 

24 absence of an express intent to impart a novel meaning to a term, an inventor's chosen language 

25 is given its ordinary meaning. YorkProds., Inc. v. Cent. Tractor Farm & Family Center, 99 

26 F.3d 1568, 1572 (Fed. Cir. 1996). Thus, "[c]laimlanguage generally carries the ordinary 

27 meaning of the wor4s in their normal usage in the field of the invention." Invitrogen Corp. v. 

28 Biocrest Mfg., L.P., 327 F.3d 1364, 1367 (Fed. Cir. 2003); see also Renishaw v. Marposs 

•. 4 

Edwards Exhibit 1025, p. 56



• 

• 

• 

• 

• 

• 

• 

Case 3:06-cv-04455-JSW Document 91 Filed 10/19/2007 Page 5 of 21 

1 Societa I per Azioni, 158 F.3d 1243, 1248 (Fed. Cir. 1998) (recognizing that "the claims define 

2 the scope of the right to exclude; the claim construction inquiry, therefore, begins and ends in 

. 3 all cases with the actual words of the claim"). A court's final construction, therefore, must 

4 accord with the words chosen by the patentee to mete out the boundaries of the claimed 

5 invention. 

6 The claims do not stand alone. Rather, "they are part of 'a fully integrated written 

7 instrument.'" Phillips v. AwH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 2005) (en banc) (quoting 

8 Markman, 52 F.3d at 978). The written description, the drawings, and, if included in the record, 

9 . the prosecution history, each provide context and clarification regarding the intended meaning 

10 of the claim terms. Teleflex, Inc. v. Ficosa N Am. Corp., 299 F.3d 1313, 1324-25 (Fed. Cir. 

11 2002). The specification "may act as a sort of dictionary, which explains the invention and may 

12 define terms used in the claims." Markman~ 52 F.3d at 979. The specification also can indicate 

13 whether the patentee intended to limit the scope of a claim, despite the use of seemingly broad 

I 14 claim language.SciMed Life Sys., Inc. v. Advanced Cardiovascular Sys., Inc., 242 F.3d 1337, 

15 1341 (Fed. Cir. 2001) (when the specification "makes clear that the invention does not mclude a 

16 . particular feature, that feature is deemed to be outside the reach of the claims of the patent, even 

17 though the language of the claims, read without reference to the specification, might be 

18 considered broad enough to encompass the feature in question"). 

19 . Intent to limit the claims can be demonstrated in a number of ways. For example, if the 

20 patentee "acted as his own lexicographer," and clearly and precisely "set forth a definition of 

21 the disputed claim term in either the specification or prosecution history," a court will defer to 

22 that definition. CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359, 1366 (Fed. Cir. 2002). In 

23 order to so limit the claims, "the patent applicant [must] set out the different meaning in the 

24 specification in a manner sufficient to give one of ordinary skill inthe art notice of the change 

25 from ordinary meaning." InnovaiPure Water, 381 F.3d at 1117. In addition, a court will adopt 

26 an alternative meaning of a term "ifthe intrinsic evidence shows that the patentee distinguished 

27 that term from prior art on the basis of a particular embodiment, expressly disclaimed subject 

28 matter, or described a partiCUlar embodiment as important to the invention." CCS Fitness, 288 
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1 F.3d at 1367. Likewise, the specification may be used to resolve ambiguity ''where the ordinary 

2 and accustomed meaning of the words used in the claims lack sufficient clarity to permit the 

3 scope of the claim to be ascertained from the words alone." Telejlex, 299 F.3d at 1325. 

4 Limitations from the specification (such as from the preferred embodiment) may not be 

5 read into the claims, absent the inventor's express intention to the contrary. Id. at 1326; see 

6 also CCS Fitness, 288 F.3d at 1366 ("[A] patentee need not 'describe in the specification every 

7 conceivable and possible future embodiment of his invention."') (quoting Rexnord Corp. v. 

8 Laitram Corp., 274 F.3d 1336, 1344 (Fed. Cir. 2001)). To protect against this result, a court's 

. 9 focus should remain on understanding how a person of ordinary skill in the art would 

10 understand the claim terms. Phillips, 415 F.3d at 1323. 

11 .If the analysis of the intrinsic evidence fails to resolve any ambiguity in the claim 

12 language, a court then may turn to extrinsic evidence, such as expert declarations and testimony 

13 from the inventors. Intel Corp. v. VIA Techs., Inc., 319 F.3d 1357, 1367 (Fed. Cir. 2003) 

'14 ("When an analysis of intrinsic evidence resolves any ambiguity in a disputed claim term, it is . 

15 improper to rely on extrinsic evidence to contradict the meaning so ascertained.") (emphasis in 

16 original). When considering extrinsic eVidence, a court should take care not to use it to vary or 

17 contradict the claim terms. Rather, extrinsic evidence is relied upon more appropriately to 

18 assist in determining the meaning or scope of technical terms in the claims. Vitronics Corp. v. 

19 Conceptronic, Inc., 90 F.3d 1576, 1583-84 (Fed. Cir. 1996). 

20 Dictionaries also may playa role in the dete~ation of the ordinary and customary 

21 meaning of a claim term. In Phillips, the Federal Circuit reiterated that "[d]ictionaries or 

22 comparable sources are often useful to assist in understanding the commonly understood 

23 meanings of words .... " Phillips, 415 F.3d at 1322. The Phillips court, however, also 

24 admonished that district courts should be careful not to allow dictionCl!)' definitions to supplant 

25 the inventor's understanding of the claimed subject matter. ''The main: problem with elevating 

26 the dictionary to ... prominence is that it focuses the inquiry on the abstract meaning of the 

27 words rather than on the meaning of claim terms within in the context of the patent." Id. at 

28 
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1 1321. Accordingly, dictio~aries necessarily must playa role subordinate to the intrinsic evidence. 

2 In addition, a court has the " discretion to rely upon prior art, whether or not cited in the 

3 specification or the file history, but only when the meaning of the disputed terms cannot be 

4 ascertained from a careful reading of the public record. Vitronics, 90 F.3d at 1584. Referring to 

5 prior art may make it unnecessary to rely upon expert testimony, because prior art may be 

6 indicative of what those skilled in the art generally understood certain terms to mean. ld. 

7 B. 

8 

Claim Construction. 

1. "Stress-induced martensite" 

9 The parties agree that "stress-induced martensite," is martensite that is formed from 

10 austenite by the application of stress. The crux of the dispute is whether martensite must form 

11 by the ~pplication of stress alone or whether temperature also is a factor in the process. Gore 

12 urges the former, and the Court shall refer to Gore'sproposed inclusion of this requirement as 

13 the "isothermal limitation." 

14 Medtronic correctly notes that the disputed claim term does not contain an "isothermal 

15 limitation." 'when the Court looks at all the claims in which the term is used, it appears that 

16 when Jervis included an "isothermal" limitation, he either did so expressly or did so in 

17 connection with the reversion of the stress-induced martensite to austenite. (See, e.g., '957 

18 Patent, 11:26-36, 12:14-25; '546 Patent, 11:62-66, 13:10-13; '141 Patent, 11:12-20l 

19 The CoUrt also considers the claim language in light of the specification of which it is a 

20 part. See Markman, 52 F.3d at 979. In the Background of the Invention section of the 

21 specification, Jervis states: 

22 Many [SMAs] are known "to display stress-induced martensite (SIM). When 
an" SMA sample exhibiting stress-induced martensite is stressed at a 

23 temperature above Ms (so that the austenitic state is initially ~table), but 
below Md (the maximum temperature at which martensite formation can 

24 occur even under stress) it first deforms elastically and then, at a critical 
stress, begins to transform by the formation of stress-induced martensite. 

25 Depending on whether the temperature is above or below ~, the behavior 
when the deforming stress is released differs. If the temperature is below ~, 

26 the stress-induced martensite is stable; but if the temperature is above~, the " 
martensite is unstable and transforms back to austenite, with the sample 

27 

28 The '546 and '"141 Patents are attached as Exhibits 2 and 3, respectively, to 
the Bianrosa Declaration. 
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returning (or attempting to return) to its original shape. This effect is seen 
in almost all alloys which exhibit a thermoelastic martensitic transformation, 
along with the shape memory effect. However, the extent of the temperature 
range over which SIM is seen and the stress and strain ranges for the effect 
vary greatly with the alloy. 

4 ('957 Patent. 1 :50-2:2.) This portion of the specification supports Medtronic's assertion that 

5 temperature will be a factor in theformation of stress-induced martensite. Similarly, there are 

6 references in the specification that suggests the "isothermal" limitation referred to the reversion 

7 process. (See, e.g., id., 4: 1-2 ("the alloy reverts to austenite without requiring a change in 

8 temperature").) 

9 Gore contends that the prosecution history of the Jervis Patents demonstrates that Jervis 

10 "repeatedly disclaimed use oftemperature change as part of his invention." (Opp. Br. at 7:13-

11 14.) For example, Gore refers to a Response to Office Action, dated January 27, 1996, in which 

12 . Jervis states, "[s]trictly speaking the Applicant is taking advantage of the shape memory effect 

13 ... [t]he difference is that the material transforms isothermally instead of over a temperature 

14 range." (Bianrosa Decl., Ex. 8 at p. 3.)4 The paragraph immediately preceding this statement 

15 demonstrates that Jervis was responding to the Examiner's concern that ''while Applicant is 

16 ~laiming a device and method whereby a shape memory alloy is utilized it appears that the 

17 shape memory effect is not utilized." It also is directed to the Examiner's request for 

18 clarification of the invention. (ld.) Jervis responds by noting that he was, in fact, .taking 

19 advantage of the shape memory effect, albeit through the use of an alloy that displays stress-

20 induced martensite at body-temperatures. (ld. at pp. 3-6.) 

21 . Similarly, when Jervis distinguished the Shreck reference, he noted that martensite can 

22 be formed by cooling or by the application of stress. -However, the discussion does not suggest 

23 that temperature plays no factor in the formation of stress-induced martensite. Other references 

24 cited actually support Plaintiff's position that the "isothermal" reference pertains to the 

25 reversion of martensite to austenite, rather than to its formation from austenite in the first 

26 instance. (See, e.g., Bianrosa Decl., Ex. 12 at p. 4.) Having considered the references-in the 

27 

- 28 
This response was submitted to the USPTO during the prosecution of an 

application, subsequently abandoned, that was a predecessor to the application that issued as 
the '957 Patent. 
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1 prosecution history upon which Gore relies, the Court finds that they do not support a 

2 conclusion that, in order to distinguish his invention over prior art, Jervis limited the term 

3 "stress-induced martensite" to martensite that is formed solely by the application of stress. 

4 Accordingly, the Court construes the term "stress-induced martensite" to mean: 

5 "martensite that forms from austenite due to stress." 

6 

7 

2. "Shape memory alloy element" and "Memory alloy element" 

The primary dispute between the parties is whether these terms must be construed to 

8 require that the "shape memory alloy element" be placed in a deformed shape, i.e. its 

9 martensitic state, solely by the application of stress. For the reasons set forth above, the Court 

10 rejects Gore's arguments on this point. . 

11 

12 

13 

14 

15 

16 

17 

18 

. Accordingly, the Court construes the term "shape memory alloy element" to mean: "a 

device or device component made of an alloy that can be caused to revert, or to attempt to 

revert, from its unstable deformed shape to its stable, original state." 

3. "Restraining means" "Restraining member" and "Restraint" 

With respect to these terms, the parties dispute (1) whether they should be construed to 

include the location at which the restraining means is positioned, and (2) whether the 

construction should include an isothermal limitation. For the reasons previously set forth,.the 

Court rejects Gore's proposed construction to the extent it includes the isothermal limitation. 

19 With respect to the position of the restraining means, the asserted claims generally are 

20 silent on this point. (See, e.g., '957 Patent, claims 1-3,5-7.) In other claims, Jervis expressly 

21 provides for a specific position. Furthermore, as Medtronic notes, one such claim expressly 

22 contradicts Gore's proposed construction. (Compare '957 Patent, claim 10 (memory alloy 

23 element is within restraining member) with '957 Patent, claim 14 (restraining means is within 

24 hollow memory alloy element).) Similarly, where Jervis required that the temperature be above 

25 the austenite start temperature, he expressly included such a requirement in the claims.' (See, 

26 e.g., '957 Patent, claims 10, 18.) Medtronic thus argues that the presumption of Claim 

27 differentiation should apply to these claims. 

28 
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1 In general, the doctrine of claim differentiation recognizes "that different words or 

2 phrases used in separate claims are presumed to indicate that the claims have different meanings 

3 and scope." Andersen Corp. v. Fiber Composites, LLC, 474 F.3d 1361, 1369 (Fed. Cir. 2007) 

4 (quoting Karlin Tech. Inc. v. Surgical Dynamics, Inc., 177 F.3d 968,971-72 (Fed. Cir. 1999». 

5 Thus, there is a presumption that "[t]o the extent the absence of such difference in meaning and 

6 scope would make a claim superfluous, ... the difference between claims is significant." Id. 

7 (quoting Tandon Corp. v. U.S. Int'l Trade Comm'n, 831 F.2d 1017,1023 (Fed. Cir. 1987». 

8 That presumption may be overcome, however, by the written description of the patent or its 

9 prosecution history. Id. Here, Gore has offered no argument in opposition to Medtronic's 

10 claim differentiation argument. Furthermore, although the position of the restraining means and 

11 the austenite start temperature are not the only differences in the claims, the Court has examined 

12 the claims in light of the specification, and finds no reason why the presumption of claim 

13 differentiation should not apply. 

114 The Court alsohas reconsidered its tentative construction of these terms, as they are 

15 used in the '141 Patent, and concludes that Medtronic's proposed construction should be 

16 adopted as to all patents, in which the terms are used. 

17 Accordingly, the Court construes the terms "restraining means," ''restraining member," 

18 and "restraint" to mean: "a device that prevents the transformation of the shape memory 

19 alloy element back into its original shape." 

20 

21 

4. "Wherein the memory alloy element can be extruded from the hollow 
placement device by the guide wire" 

22 This disputed phrase appears in independent claim 1 and in dependent claims 2, 3, 4, 5 

23 and 22 of the '141 Patent.s Claim 1 reads, in pertinent part: 

24 

25 

26 

27 

28 
s , 

A medical device for ,insertion into a mammalian body, the device comprising (a) a 
hollow placement device; (b) a memory alloy element formed at least partly from 
pseudo-elastic shape memory alloy, ... ; and (c) a guide wire; 
the memory alloy element being within the hollow placement device, and the 
placement device being guidable by the guide wire, .. , , wherein the memory alloy 
element can be extruded from the hollow placement device by the guide wire .... 

Claims 2-5 and Claims 22 each d~pend from Claini 1. 
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1 (See '141 Patent, 10:6-11 :20.) 

2 The parties agree that this disputed phrase should be construed to require that ''the device 

3 or memory alloy element is forced out of the hollow placement device by a guide wire." The crux 

4 of the dispute is over the meaning of "guide wire," which derives its antecedent basis from 

5 subsection (c) of the claim. The plain language of the claim suggests that the term "a guide wire" 

6 should mean what it says, i.e., a wire that is used to guide a device. Medtronic, however, argues 

7 that the specification and prosecution history demonstrate that Jervis did not intend for the term to 

8 be restricted to a ''wire,'' but rather that he intended the term to be construed broadly enough to 

9 encompass a catheter. As support for this argument, Medtronic notes that Jervis describes Figure 7 

10 as disclosing "a guide catheter, a transport catheter, and compacted wire coil stent according to the 

11 . present invention." ('141 Patent, 3:21-22.) 

12 Medtronic' s argument also is supported by the prosecution history of the '141 Patent, 

13 during which Jervis appealed a final rejection and in his appeal brief referred to element 104 of 

-14 Figure 7 as a "guide wire." (Declaration of Ellen J. Wang in Support ofMedtronic's Claim 

15 Construction Brief ("Wang Decl. "), Ex. Fat 11.) The specification of the '141 Patent refers to 

16 element 104 as a "transport catheter." ('141 Patent, 9:28.) Thus, these references support 

17 Medtronic's argument that "a guide wire" need not be construed to literally encoinpass a ''wire,'' 

18 and that it should be c.onstrued morebroadly. 

19 Gore argues that this term should be construed to include a reference to the fact that the 

20 guide wire "is also used to guide the hollow placement device into a mammalian body." However, 

21 the clause that immediately precedes the disputed ''wherein'' phrase provides that "the memory 

22 alloy element being within the hollow placement device, and the placement device being guidable 

23 by the guide wire .... " This clause therefore explains that the guide wire is·usedto guide the hollow 

24 placement device. The Court concludes there is no need to include such a limitation in the 

.25 disputed phrase. 

26 Accordingly, the Court construes the phrase ''wherein the memory alloy element can be 

27 extruded from the hollow placement device by the guide wire," to mean: "the device or memory 

28 
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1 alloy element is forced out of the hollow placement device by the guide wire, which is a device 

2 that assists in positioning an.other device." 

3 5. "Catheter at least partly formed from a pseudoelastic shape-memory alloy" 

4 This phrase is found in independent claim 18 of the '957 Patent, and the crux of the dispute 

5 is over the proper construction of the tenn "catheter." The parties agree that, however "catheter" 

6 is construed, it must be made, at least in part, of a pseudo elastic shape-memory alloy. (See 

7 Amended Joint Claim Construction Statement, Ex. A at 3.) 

8 The claim language suggests that the tenn catheter should be given its ordinary meaning in 

9 the field, namely "a hollow, flexible tube for insertion into a body cavity, duct or vessel to allow 

10 the passage of fluids or distend a passage way." (See, e.g., Wang Decl., Ex. G.) Medtronic, 

11 however, argues that Jervis acted as his own lexicographer and defined the tenn "catheter" to 

12 include "cannulas," which do not necessarily transport fluids. (See '957 Patent, 5:59-62 ("Wilson 

13 ... discloses a catheter or cannula (both being included hereinafter in the word 'catheter') .... "); 

14 Wang Decl., Ex. H (cannula, in surgical field, means "a tube to be inserted into a cavity or duct").) 

15 Dependent claim 21 of the '957 Patent, however, claims "[t]he method of claim 18 wherein 

16 the catheter is a cannula." The use of the tenn "cannula," is the only significant difference 

17 between the two claims. Thus, if the Court construes the term "catheter" to include a "cannula," it 

18 could be argued-that dependent claim 21 is superfluous. If, however, the Court detennined that a 

19 "catheter" could not include a cannula, independent claim I would be narrower than dependent 

20 claim 21. In this situation, the Court concludes that the doctrine of claim differentiation is 

21 overcome by the specification and concludes that Jervis acted as his own lexicographer and 

22 defmed the term "catheter" to include "cannulas." 

23 Gore's construction, which includes a reference to the catheter's function, is offered 

24 primarily out of a concern that the tenn not be construed so as to encompass a stent. (See Gore Br. 

25 at 18.) However, the specification of the '957 Patent sets forth examples of medical devices 

26 unitizing SMAs. One such example discusses catheters and cannulas. ('957 Patent, 5:59-6:57.) 

27 Another such example discusses coil stents and filters. (Id.,9:20-57.) Because of this distinction, 

28 _the Court concludes that a pen;on of ordinary skill in the art would understand from the 
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1 specification that the term "catheter" is intended to be sOll?-ething different than a stent. As such, 

2 the Court concludes that phrase should not be construed to include a reference to the function of 

3 the "catheter." 

4 Accordingly, the Court construes the term "catheter at least partly formed from a 

5 pseudoelastic shape-memory alloy" to mean: "a tube inserted into a cavity or duct that is made 

6 of, at least in part, a pseudoelastic shape-memory alloy." 

7 6. "Stent" 

8 The term "stent" is used in both the '141 Patent and each of the Wiktor Patents. Medtronic 

9 argues for a construction of this term that would be applied uniformly to each of the patents. Gore 

10 contends that the term "stent" in the Jervis '141 Patent should be construed differently from the 

11 

12 

13 

14 

15 

16 

17 

18 

term "stent" in the Wiktor Patents .. The Court concurs with Gore that the terms have different 

meanings in the '141 Patent and the Wiktor Patents. The Court, however, is not persuaded by 

many of the limitations Gore seeks to include in the construction of the term. 

a. The '141 Patent. 

Gore argues that the term "stent" in the '141 Patent means "a wire, typically in the shape of 

a tubular coil, used to keep a body vessel open." To the extent Gore is seeking a construction that 

includes a reference to the material from which the stent is made, the claims expressly note that the 

stent is composed ofa memory alloy or a shape memory alloy. (See '141 Patent, 11:22-23 (''The 

19 device of claim 1 wherein the memory alloy element is a stent."); id., col. 11:32-36 (" ... the stent 

20 comprising a shape memory alloy ... ").) Furthermore, independent claim 18 specifically claims a 

21 "wire stent," and dependent claim 22 specifically claims "[ t ]he device of claim 1, 11, 15 or 18 

22 wherein the stent is a coil stent. (Id., 13:22, 14:22-23 (emphasis added).) 

23 As previously noted, the doctrine of claim differentiation recognizes "that different words 

24 or phrases used in separate claims are presumed to indicate that the claims have different meanings 

25 and scope." Andersen Corp., 474 F.3d at 1369 (quoting Karlin Tech. Inc. v. Surgical Dynamics, 

26 Inc., 177 F.3d 968, 971-72 (Fed. Cir. 1999»; see also Accumed LLC v. Stryker, Inc., 483 F.3d 800, 

27 806 (Fed. Cir. 2007) (qu·oting Liebel-Flarsheim Co. v. Medrad, Inc., 358 F.3d 898, 910 (Fed. Cir. 

28 2004» ("[T]he presence of a dependent claim that adds a particular limitation raises a presumption 

13 
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1 that the limitation in question is not found in the independent claim. ''') The presumption of claim 

2 differentiation "is especially strong when the limitation in dispute is the only meaningful 

3 . difference between an independent and dependent claim, and one party is urging that the limitation 

4 in the dependent claim should be read into the independent claim." SunRace Roots Enter. Co. v. 

5 SRAM Crop., 336 F.3d 1298, 1303 (Fed. Cir. 2003). The Court has considered Gore's arguments 

6 but finds that the specification and prosecution history submitted do not overcome the presumption 

7 that the dependent claims differ in scope from the independent claims. 

8 Accordingly, the Court construes the term "stent," as used in the '141 Patent, to mean: "a 

9. supporting device." 

10 b. Th~ Wiktor Patents. 

11 With respect to the Wiktor Patents, Gore argues that the term "stent," should be construed 

12 to mean "a bare low memory metal wire stent without any attached fabric or graft material that 

13 would be obstructive to any supportive vessels." Gore relies on language in the specification that 

14 refers to "[t]he stent of this invention is characterized by the low memory level of the relatively 

15 easily deformable metal used for the wire." ('062 Patent, 2:51-54.) 

16 Medtronic again relies on the principles of claim differentiation in support of its proposed 

17 construction. For example, Medtronic notes that dependent claim 2 of the '828 Patent claims 

18 "[t]he intravascular stent of claim 1, wherein said helically coiled wire is a low memory metal." 

19 (Bianrosa Decl., Ex. 7 ('828 Patent, 7:53-54); see also id., 8:57-59.) ·The "low memory metal" 

20 limitation is the only meaningful difference between that claim and independent claim 1 of the 

21 '828 Patent. It also is the only meaningful difference between independent claim 14 and 

22 dependent claim 17 of the '062 Patent. Thus, the presumption of claim differentiation is especially 

23 strong. SunRace Roots, 336 F.3d at 1303. 

24 Gore also relies on cases such as Honeywell Int'l Inc. v. lIT Indus., Inc., 452 F.3d 1312 

25 (Fed. Cir. 2006), Inpro II Licensing v. T-Mobile USA, Inc., 450 F.3d 1350 (Fed. Cir. 2006), and 

26 Astrazeneca AB v. Mut. Pharm Co., 384 F.3d 1333 (Fed. Cir. 2004) to argue that Wiktor disclosed 

27 only balloon-expandable stents in the specification and also disparaged, and·thereby disavowed, 

28 
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1 self-expanding or resilient stents.6 It is true that the Wiktor Patents generally discuss balloon-

2 expandable stents, especially in the context of the preferred embodiment. As the Federal Circuit 

3 has noted, however, "the applicant's choice to describe only a single embodiment does not mean 

4 that the patent clearly and unambiguously disavowed other embodllnents." Home Diagnostics, 

5 Inc. v. Lifescan, Inc., 381 F.3d 1352, 1357 (Fed. Cir. 2004); see also Phillips, 415 F.3d at 1323 

6 ("In particular, we have expressly rejected the contention that if a patent describes only a single 

7 embodiment, the claims of the patent must be construed as being limited to that embodiment .... "). 

8 In addition, Wiktor notes that "other applications not specifically mentioned herein are possible 

9 and no limitations in scope for this invention are intended or implied without departing from the 

10 basic principles of this invention." ('062 Patent, col. 4, 11. 8-11.) This langilage provides further 

11 support for the Court's conclusion that Wiktor did not disavow clearly the use of self-expanding or 

12 resilient stents .. See, e.g., Pfizer, Inc. v. Ranbaxy Labs. Ltd., 457 F.3d 1284, 1289 (Fed. Cir. 2006) 

13 (rejecting claim construction that would limit claims to disclosed embodiments where specification 

114 stated that the examples were illustrative and should be read as limiting the scope of the 

15 invention). 

16 Further, although Wiktor describes the benefits of a low memory level metal wire, and 

17 refers to prior art that used spring devices, Wiktor does not say resilient metal is unsuitable to 

18 achieve the object of his invention, namely a stent which expands radially. The Court also does 

. 19 not fmd Wiktor's reference in the specification to the fact that the stent is "characterized" by the 

20 use oflow memory metal to be disposi~ive. See, e.g., Amgen Inc. v. Hoechst Marion Roussel, Inc., 

21 314 F.3d 1313, 1326 (Fed: Cir. 2003) (concluding that statement that the invention is ''uniquely 

22 characterized" by a particular feature did not limit the claims where the claim language did not 

23 contain such a limitation and where argument was undermined by doctrine of claim 

24 differentiation). 

25 
6 Gore argues, without support, that a person of ordinary skill in the art would 

26 understand that a "balloon-expandable stent" would be made of a low memory metal, rather 
than a resilient or self-expanding metal. Based on the parties' discussion of shape-memory 

27 alloys, the Court understands Gore's argument to be that a "low memory metal" is one that 
does not "remember" its initial shape easily and, thus, requires some additional force to 

28 return it to its original shape. 

15 
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1 Furthermore, during the prosecution history of the '062 Patent,.the Examiner suggested 

2 that Wiktor include a "low-memory metal" limitation to distinguish his invention over prior art. 

3 Wiktor declined to do so, and the Examiner allowed the claims as written. In addition, the '219 

4 and '828 Patents issued with claims directed specifically to low memory metals, a fact which adds 

5 further support to Medtronic's argument that the Examiner did not understand the stent of the 

6 invention to require a low memory metal in all embodiments. See, e.g., Home Diagnostics, 381 

7 F.3d at 1358 (noting that related patents that issued with specific limitations supported a broader 

8 construction of the disputed term which did not contain those limitations). For all of these reasons, 

9 the Court cannot find a clear and unambiguous intent to disavow self-expanding or resilient stents, 

10 . and the Court concludes that the term should not be limited to low memory metals. 

11 G()re also argues that the "stent" of the Wiktor patent cannot include graft material, i.e. it is 

12 a "bare" wire stent. Medtronic asserts that the Court should not so limit the claims, because the 

. 13 specification notes that the stent can be used for the repair of aneurysms or to support artificial 

··14 vessels or liners of vessels. Looking at the claims in which the term stent is used, the claims refer 

15 to a stent body comprised ofa ''wire.'' There is nothing in the claims that discloses the use of 

16 material attached to the wire. Further, with the exception of the reference cited by Medtronic, 

17 there is no other reference in the specification of material attached to· the wire that forms the stent 

18 body. Thus, the Court concludes that the claims, read in light of the specification, do not support a 

19 construction that would be so broad as to. include the combmation of a wire stent with material 

20 attached. 

21 Accordingly, the Court construes the term "stent," as used in the Wiktor Patents to mean: 

22 "a supporting device, without any attached fabric or graft material." 

23 

24 

7. "Zig-zag means" 

The parties agree that this term is a means-plus-function term that must be construed under 

25 35 U.S.C. § 112 ~ 6, which permits a patentee to defme a particular function in the claim and a 

26 corresponding structure in the specification. See Kemco Sales, Inc. v. Control Papers Co., 208 

27 F.3d 1352, 1360 (Fed. Cir. 2000). Construction of a means-plus-function claim involves a two-

28 step process. Medical Instrumentation & Diagnostics Corp. v. Elektra AB, 344 F.3d 1205, 1210 . 

• 16 
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1 (Fed. Cir. 2003). In the fIrst step, the Court must identify the particular claimed function. Id. In 

2 the second step, the Court looks to the specifIcation and identifIes the structure that corresponds to 

3 that function. Id. A structure is a "corresponding structure" only if that element is necessary to 

4 perfonn the function recited in the claim and is clearly linked to that function by the disclosure in 

5 the specifIcation. Asyst Techs., Inc. v. Empak, Inc., 268 F.3d 1364, 1370 (Fed. Cir. 2001). The 

6 patentee's "duty to clearly link or associate structure to the claimed function" represents the faiT 

7 exchange for the convenience of employing means-plus-function claim limitations. Budde v. 

8 Harley-Davidson, Inc., 250 F.3d 1369, 1377 (Fed. Cir. 2001). 

9 Medtronic contends that the Court should construe the functional aspect of this tenn as: "to 

10 allow expansion of the device radially without substantial change in longitudinal length." 

11 Medtronic asks that the Court construe the structural aspect of the tenn as: ''wire elements bent 

12 into a pattern of reversing bends that may vary in shape and tightness and their equivalents." 

13 Gore contends that any definition of the function of the zig-zag means must include a 

,14' requirement th~t expansion occurs "by externally applied forces." Gore agrees that the structure 

15 refers to the wire,zig-zags but argues that the Court should construe the structure to require that the 

16 wire zig-zags be fonned oflow memory metal. For the reasons previously stated, the Court rejects 

17 'Gore's arguments as to both ofthese proposed restrictiops on the claim tenn. 

18 The claims at issue demonstrate that the zig-zag means allow or pennit radial expansion of 

19 the stent from a fIrst to a second diameter ''without significantly altering body length along the' 

20 longitudinal axis." (See '062 Patent, 6:3-7.) Nothing in this claim language suggests that the zig-

21 zag means allow or pennit the stent body to expand solely by the application of outside forces. For 

22 the reasons set forth in connection with the tenn stent, the Court also concludes that the 

23 construction of the tenn "zig-zag means" should not exclude the possibility of self-expanding or 

24 resilient wires. , 

25 The Court also has considered Gore's argument that the prosecution history supports its 

26 position that the function of the zig-zag means must include a reference to externally applied 

27 forces to achieve expansion. (See Gore Br. at 20:19-2; Bianrosa Decl., Ex. 14.) Gore's brief, 

28 howeyer, omits the portion of the infonnation disclosure statement wherein Wiktor distinguished 

• 17 
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• 
1 his invention from the prior art cited on the basis that there was "no teaching in the prior art of a 

• 2 helical stent which expands radially without reducing the axiaiiength." (Bianrosa Decl., Ex. 14 at 

3 5 (emphasis added).) This reference does not alter the Court's conclusion that the claims should 

4 not be limited to devices that are expanded only by the application of external forces. 

• 5 Accordingly, the Court construes the tenn "zig-zag means" to mean: 

6 Function: to allow expansion of the device radially without a substantial change in 

7 longitudinal length. 

• 8 Structure: the wire elements bent into a pattern of reversing bends that may vary in 

9 shape and tightness and their equivalents. 

10 8. "Expand" and variations. 

11 Medtronic contends that the Court should construe this tenn, and its variations, to mean 

12 "enlarge.from a fIrst to a second larger"dimension." Medtronic's proposed construction is in 

13 accord with the plain meaning of the tenn "expand." See, e.g., Webster's Ninth New Collegiate 

14 Dictionary at 436 (''to open up; to increase the extent, number, volume or scope of'). Gore, in 

15 contrast, argues that the Court should construe this term, and its variations, to require that the 

16 device expanded is a "low memory metal stent," which is expanded by a b~lloon rather than by its 

17 own resilience. For the reasons previously stated, the Court rejects Gore's proposed construction. 

18 The Court fInds further support for its conclusion from the claims of the '062 Patent, which 

19 do not contain the "balloon-expandable" limitation proposed by Gore. In contrast, dependent 

20 claim 2 of the '219 Patent does contain such a limitation, whereas independent claim 1 of that 

• 21 patent, does not. (See Bianrosa Decl., Ex. 6 ("'219 Patent, 8:2-11.) Similarly, dependent claim 15 

22 of the '828 Patent requires the use ofa balloon, whereas claim 14 of the '828 Patent, from which 

23 claim 15 depends, contains no such limitation. ('828 Patent, 8:29-59.) Moreover, the use of the 

• 24 balloon in the dependent claims is the only meaningful distinction from the independent claims. 

25 Thus, the presumption of claim differentiation weighs against Gore's proposed construction. See 

26 SunRace Roots, 336 F.3d at 1303. 

• 27 Accordingly, the Court construes the tenn "expand" (and its variations) to mean: "to 

28 enlarge from a first to a second larger dimension." 

• 18 
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9. Method Claims 9,10, and 12 of the '062 Patent. 

The final dispute between the parties pertains to whether method Claims 9, 10 and 12 of 

3 the '062 Patent require that the steps recited be performed separately and be performed in the 

4 particular order recited. The method claims at issue read as follows: 

5 

6 

7 

8 

9 

10 

11 

9. 

10. 

12. 

A method of forming a radially expandable stent for implantation within a 
body vessel comprising: bending a wire in a zig-zag pattern; and winding 
the wire around a form in a coil. 

The method of claim 9 wherein the step of bending includes forming the 
zig-:zag pattern in the wire generally in a plane and the step of winding the 
wire includes winding with the zig-zag pattern flat against the form. 

A method of forming a radially-expandable stent for implantation within a 
body vessel comprising: forming a wire into a sinusoidal shape; forming the 
wire into a coil havirig a first diameter and a first longitudinal length, so that 
later radial outward deformation ofthe cylinder to a second larger diameter 
does not significantly alter the longitudinal length. 

12 ('062 Patent, 6:15-32). 

13 ''Unless the steps of a method actually recite an order, the steps are not ordinarily construed 

14 to require one." Interactive Gift Express, Inc. v. Compuserve, Inc., 256 F.3d 1323, 1342-43 (Fed . 

15 Cir. 2001). The Federal Circuit has developed a two-part test to determine whether the steps of a 

16 method claim "that do not otherwise recite an order, must nonetheless be performed in the order in 

17 which they are written." Altiris, Inc. v. Symantec Corp., 318 F.3d 1363, 1369 (Fed. Cir. 2003) 

18 (citing Interactive Gift, 256 F.3d at 1342-43). The first step requires a court to examine the "Claim 

19 language to determine if, as a matter oflogic or grammar, [the steps] must be performed in the 

20 order written." Id. If the claim language does not suggest that a particular order is required, a 

21 court "next look[s] to the rest of the specification to deteimine whether it 'directly or implicitly 

22 requires such a narrow construction.' ... If not, the sequence in which such steps are written is not a 

23 requirement." Id. at 1370 (quoting Interactive Gift, 256 F.3d at q43) (emphasis in original). This 

24 same analysis applies to the issue of whether the recited steps ,must De performed separately. See 

25 Moba B. V. v. Diamond Automation, Inc., 325 F.3d 1306, 1314-15 (Fed. Cir. 2003). 

26 Gore concedes that the language of the claims does not require that the steps be performed 

27 separately and also concedes that the claim language does not require that the steps be performed 

28 in the order in which they are recited. Gore asserts, however, that the specification of the '062 

• 19 
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1 Patent implicitly requires that the wire first be bent into a zig-zag pattern and then wound around a 

2 fonn in a coiL (See Gore Br. at 22-24.) Gore finds support for its position in references in the 

3 specification wherein Wiktor states that the zig-zag wire is "preformed" and "subsequently" 

4 wound around a form. Gore also points the Court to references in th~ specification describing 

5 Figure 1. (See, e.g., '062 Patent 2:55-62,3:1-2,3:11-17,3:35-38,4:14-16,4:52-58.) 

6 Wiktor, however, clearly identifies Figure las the "preferred embodiment." (Id.,3:52, 

7 4:6-11.) In general, a court should not limit a disputed claim term to the preferred embodiment, , 

8 even when the specification only describes a single embodiment. See Phillips, 415 F.3d at 1323 

9 ("In particular, we have expressly rejected the contention that if a patent describes only a single 

10 embodiment, the claims of the patent must be construed as being limited to that embodiment. ... 

11 That is not just because Section 112 of the Patent Act requires that the claims themselves set forth 

12 the limits of the patent grant, but also because persons of ordinary skill in the art rarely would 

13 confine their definitions of terms to the exact representations depicted in the embodiments."). 

14 For example, in the Altiris case, although the specification only disclosed "a single 

15 'preferred' embodiment," which set forth a particular order, the patentee did not state that the order 

16 was important and did not disclaim any other order of the steps. Altiris, 318 F.3d at 1371. 

17 Similarly, in this case, the specification also describes a single preferred embodiment. As in the 

18 Altiris case, however, Wiktor did not state that the order of the steps was an important feature of . 

19 his invention. There also is not a clear disclaimer of any other order of the steps. 

20 Moreover, the prosecution history submitted to the Court does not suggest that Wiktor . 

21 disclaimed any other order of the steps. See, e.g., Loral Fairc~ild Corp. v. Sony Corp., 181 F.3d 

22 1313, 1321 (Fed. Cir. 1999) (noting that, in addition to claim language, statements by the inventor 

23 during the prosecution history limited process claim to the sequence of the steps set forth in claim 

24 language). Finally, after noting that the figures represented the preferred embodiment, Wiktor 

25 stated that "it is understood that other applications not specifically mentioned herein are possible 

26 and no limitations in scope of this invention are intended or implied without departing from the 

27, basic principles of this invention." ('062 Patent, 4:6-11.) This language again suggests that the 

28 
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1 claims should not be limited to the disclosed preferred embodiment. See Pfizer, Inc., 457 F.3d at 

2 1289.7 

3 Accordingly, the Court adopts Medtronic's proposed construction and concludes that the 

4 steps of the method claims in dispute need not be performed separately or in a particular order. 

5 CONCLUSION 

6 Based on the analysis set forth above, the Court adopts the foregoing constructions of the 

7 disputed terms and phrases. The parties are ordered to submit a further joint case management 

8 report pursuant to Patent Standing Order ~ 13 by no later than November 9,2007. 

9 IT IS SO ORDERED. 

10 

11 Dated: October 19,2007 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 Gore also relies on LizardTech, Inc. v. Earth Res. Mapping Inc., 424 F.3d 
1336 (Fed. Cir. 2005) presumably because, as noted, the '062 Patent only discloses a single 

27 preferred embodiment. In Lizard Tech, however, the court resolved an issue related to the 
validity of the patent and concluded that certain claims were invalid for lack of written 

28 description. Gore may, in the future, have an argument in favor of invalidity. Resolution of 
that issue however, is premature at this time. 
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Case 3:07-cv-00567-MMC Document 92 Filed 02/06/2008 Page 1 of 5 

IN THE UNITED STATES DISTRICT COURT 

FOR THE NORTHERN DISTRICT OF CALIFORNIA 

MEDTRONIC, INC., et aI., No. C 07-567 MMC 

Plaintiffs ORDER CONSTRUING CLAIMS 

v. 

AGA MEDICAL CORPORATION, 

Defendant 
1 

17 Before the Court are the parties' respective submissions regarding the proper 

18 construction of five disputed and five undisputed terms as contained in three patents, 

r-

19 specifically, U.S. Patent 5,067,957 ('''957 Patent"), U.S. Patent 5,190,546 ('''546 Patent"), 

20 and U.S. Patent 6,306,141 ("'141 Patent"). Plaintiffs Medtronic, Inc., Medtronic USA, Inc., 

21 and Medtronic Vascular, Inc. (collectively, "Medtronic") and defendant AGA Medical 

22 Corporation ("AGA") have submitted briefing and evidence in support thereof. The matter 

23 came on regularly for hearing on January 22,2008. James J. Elacqua of Dechert LLP 

24 appeared on behalf of Medtronic. Peter J. Armenio and Young J. Park of Kirkland & Ellis 

25 LLP appeared on behalf of AGA. Having considered the papers submitted and the 

26 arguments of counsel, the Court rules as follows. 

27 

28 

Edwards Exhibit 1025, p. 76



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•• 
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1 A. Disputed Terms 1 

2 1. "Shape Memory Alloy," "Displays," and "Behavior" 

3 The terms "shape memory alloy," "displays," and "behavior" appear in the '957 

4 Patent, Claims 1-3, 5-13, 16-17,30-31,33,36-37, and 40-41, in the '546 Patent, Claim 27, 

5 and in the '141 Patent, Claims 1-14 and 17-21. The parties identify the use of the disputed 

6 terms as follows: 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a. "a shape memory alloy which displays stress-induced martensite 
behavior at body temperature"; and 

b. "pseudoelastic shape memory alloy ... display/displays/displaying 
reversible stress-induced martensite at about body/human body 
temperature." 

With respect to the former, Medtronic argues the proper construction is "a shape 

memory alloy that exhibits the characteristics of stress-induced martensite at body 

temperature." With respect to the latter, Medtronic argues the proper construction is "a 
-

pseudoelastic shape memory alloy ... that exhibits reversible stress-induced martensite at 

about body/human body temperature." AGA proposes a single construction for both 

phrases: "a shape memory allow containing at least nickle, titanium and vanadium that can 

form stress-induced martensite at body temperature."2 

The Court finds "shape memory alloy which displays stress-induced martensite 

behavior at body temperature" is properly construed as "a shape memory aHoy that exhibits 

stress-induced martensite at body temperature."3 The Court also finds "pseudoelastic 
. 20 

21 

22 

23 

shape memory alloy ... display/displays/displaying reversible stress-induced martensite at 

about body/human body tempe·rature" is properly construed as "pseudoelastic shape 

1 As to each of the disputed terms, where the Court has adopted a party's proposed 
construction, that construction is set forth below without further discussion. Where the 

24 Court has adopted one party's construction, but with some modification, an explanation is 
25 provided. . 

26 2 The parties' respective positions as set forth herein are, unless otherwise indicated, 
taken from their briefs. 

27 
3 The Court's construction omits the·words "the characteristics of," to address AGA's 

28 argument that said construction be understood as requiring that the "shape memory alloy" 
actually exhibit stress-induced martensite, rather than merely appear to do so. 

2 

Edwards Exhibit 1025, p. 77



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Case 3:07 -cv.:00567 -MMC Document 92 Filed 02/06/2008 Page 3 of 5 

1 memory alloy ... that exhibits reversible stress-induced martensite at about body/human 

2 body temperature." 

3 2. "Stent" 

4 The term "stenf' appears in the '141 Patent, Claims 2-3, 6-14, and 17-21: Medtronic 

5 argues "stent" should be construed as "a supporting device." AGA argues "stent" s~ould be 

6 construed as "a device used to maintain the patency qf a body vessel."4 

. 7 The Court finds "stenf' is properly construed as "a supporting device." 

8 3. "Guide Wire" 

9 The term "guide wire" appears in the '141 Patent, Claims 1-5, 17, 19, and 21. 

10 Medtronic argues "guide wire" should be construed as "a device thatassists in" positioning 

11 another device." AGA argues "guide wire" should be construed as "a wire that is used to 

12 guide a placement device within the body."s 

13 The Court finds "guide wire" is properly construed as "a wire or catheter that assists 

,14 in positioning another device."6 

15 4. "Hollow Restraining Member" 

16 The term "hollow restraining member" appears in the '957 Patent, Claims 10-13. 

17 Medtronic argues "hollow restraining member" should be construed as "a hollow device that 

18 prevents the transformation of the shape memory alloy element back into its original 

19 shape." AGA argues "hollow restraining member" should be construed as "an elongated 

20 hollow structure that can deform the shape memory alloy."7 

21 

22 4 At the claim construction hearing, AGA expanded its proposed construction to 
replace the word "vessel".with the word "structure.' 

23 
S At the claim construction hearing, AGA expanded its proposed construction to 

24 include the words "or a device" following the word ''wire.'' 

25 6 The Court's construction replaces the word "device" with ''wire or catheter." This 
modification is supported by the specification and the prosecution history, wherein the term 

26 "catheter" is used interchangeably with the term "guide wire." See,!tQ.,., '141 Patent, col. 9, 
I. 38 (identifying Figure 7, 104 as a "transport catheter"); Yang Decl. in Supp. of Opening 

27 Claim Constr. Brief Ex. 15 at 11 (identifying Figure 7, 104 as a "guide wire"). " 

28 7 At the claim construction hearing, AGA omitted from its proposed construction the 
word "elongated." 

3 
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1 The Court finds "hollow restraining member" is properly construed as "a hollow 

2 device that prevents the transformation of the shape memory alloy element back into its 

3 original shape. n8 

4 5. "Hollow Placement Device" 

5 The term "hollow placement device" appears in the '957 Patent, Claims 30-31, 33, 

6 and 36 and in the '141 Patent, Claims 1-5, 17,·and 21. Medtronic argues "hollow 

7 placement device" should be construed as "a hollow device capable of stressing or 

8 deforming a shape memory alloy element." AGA argues "hollow placement device" should 

9 be construed as "an elongated hollow tube for positioning an object within the body."g 

1 0 The Court finds "hollow placement device" is properly construed as "a hollow device 

11 for positioning an object within the body."10 

12 B. Undisputed Terms 

l3 The Court adopts the following constructions, jointly submitted by the parties. (See 

14 Amended Joint Claim Construction and Prehearing Statement, filed November 16, 2007, 

15 Ex. D.) 

16 1. The term "stress induced martensite" ('957 Patent, Claims 1-3, 5-13, 16-1'~, 30-

17 31,33,36-37,40-41; '546 Patent, Claim 27; '141 Patent, Claims 1-14,17-21) is construed 

18 as "martensite that forms from austenite due to stress." 

19 2. The term "transverse dimension" ('141 Patent, Claim 9) is construed as "in a 

20 direction perpendicular to the longitudinal axis." 

21 

22 8 To the extent the "hollow restraining member" may perform additional functions, as 
set forth in a particular claim or claims, the Court finds it unnecessary to repeat those 

23 functions in the construction of the term itself. See,~, '957 Patent, col. 12, II. 5-9 
(directing placement of "the memory alloy element within a hollow restraining member ... 

24 for placing the alloy in its stress-induced martensitic state and the memory alloy element in 
its deformed shape"). 

25 
9 At the claim construction hearing, AGA omitted from its proposed construction the 

26 words "elongated tube." 

• 27 10 To the extent the "hollow placement device" may perform additional functions, as 
set forth in a particular claim or claims; the Court finds it unnecessary to repeat those 

• 

28 functions in the construction of the term itself. See;~, '141 Patent, col. 11, II. 8-9 
(describing the "hollow placement device" as "stressing the memory alloy element"). 

4 
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1 3. The terms "reversible stress induced martensite" and "reversible stress induced 

2 martensitic state" ('957 Patent, Claims 5-13,16-17,30-31,33,36-37; 40-41; '546 Patent, 

3 Claim 27; '141 Patent, Claims 1-5, 11-14, 17-21) are construed as "stress induced 

4 martensite that can revert to austenite." 

5 4. The terms "extruding" and "extruded" ('957 Patent, Claims 30-31, 33, 36; '141 

6 Patent, Claims 1-5, 17, 21) are construed as "forced out." 

7 5. The terms "restraining means" and. "restraint" ('957 Patent, Claims 1-3, 5-13, 16-

8 17,30-31,33,36-37,40-41; '141 Patent, Claims 11-14,17,19) are construed as "a device 

9 component that prevents the transformation of the shape memory alloy element back into 

10 its original shape." 

11 IT IS SO ORDERED. 

12 Dated: February 6, 2008 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
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TalentTM Abdominal Stent Graft System 

Instructions for Use 

I STERILE I Eol 

IMPORTANTI 

• Do not attempt to use the Talent Abdominal Stent Graft with the 
CoilTrac Delivery System before completely reading and understanding 
the information contained in this booklet. 

• Carefully inspect all product packaging for damage or defects prior to use. 
Do not use this product if any sign of damage or breach of the sterile barrier 
is observed. 

• These devices are supplied STERILE for single use only. After use, 
dispose of the delivery catheters in accordance with hospital, administrative, 
and/or government policy. Do not resterilize. 

• Caution: Federal (U.S.) Law restricts this d~vice to sale by or on the order 
of a physician . 
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1.0 DEVICE DESCRIPTION 

The Talentl" Abdominal Stent Graft System is comprised of two main components: an implantable stent graft and a 
disposable delivery system. The pre-loaded stent graft is advanced to the aneurysm location over a guidewire and, upon 
retraction of an introducer sheath (graft cover), expands to the indicated diameter. During deployment and expansion, the 
stent graft is intended to form proximal and distal seal zones surrounding the aneurysm location. 

The Talent Abdominal Stent Graft System is modular and consists of four stent graft component configurations: 
• Bifurcated (aorto-iliac) 
• Contralateral iliac limb 
• Iliac extension cuff 
• Aortic extension cuff 

Each component is introduced separately into the patient's vascular system. Each stent graft component is comprised of 
nitinol metal springs attached to polyester fabric graft material. For all configurations the proximal and distal springs are 
attached to connecting bars to provide additional columnar strength to the stent graft. The springs are sewn to the 
polyester fabric graft using polyester suture material. Radiopaque markers, made out of platinum-iridium in the shape of 
a figure eight (aka, Figura), are sewn onto the stent graft to aid in visualization of the stent graft under fluoroscopy and to 
facilitate accurate placement of the device. See Table 1 for a listing of stent graft materials and Figure 1 for an overview 
of stent graft components. . 

The stent graft is designed to be placed in the native vessel such that the unconstrained stent graft diameter is larger than 
the diameter of the native vessel into which it is to be placed. This ·oversizing" helps to eXClude the aneurysm from aortic 
blood flow and ensure that the stent graft is held in place. The amount of oversizing required is dependent on the 
diameter ofthe native vessel. See Table·34 for oversizing guidelines and Section 15.0 available device configurations. 

Table 1" Stent Graft Materials 

Stent Graft Component Material 

SDrinQs Nitinol wire 
Connecting Bar Nitinolwire 
Mini-SuDDort SDrinQ (FreeFlo only) Nitinol wire 
Stent Fabric Woven polyester 
Sutures Braided polyester suture 
Figur8 Radiopaque Markers Platinum-Iridium wire 

5 
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ILIAC 
EXTENSION CUFF 

Figure 1: Overview of Talent Abdominal Stent Graft Components 

Connecting Bar----•• 

BIFURCATED 
STENTGRAFT 

Connecting Bar ----. 

, AORTIC 
{ [)(\.J EXTENSION CUFF 

'iN /.'\' 
\., \~' 

, , : inl-support Spring 

f\tl~, 

Connecting Bar 

6 

MIrIl-SIJPPC)rt Spring 

CONTRALATERAL 
LIMB 

• ::: FlgurS Radiopaque Marker 

Edwards Exhibit 1025, p. 87



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213BOOI 

1.1 Device Components 

Each of the four stent graft configurations is described in the following sedion. 

1.1.1 Bifurcated StentGraft 

The bifurcated component (Figure 2) is the primary component which is inserted into the patient's aorta. 
The proximal end of all bifurcated. stent grafts has a bare spring that is not covered with graft material to 
allow for supra-renal fIXation. Bifurcated stent grafts with a proximal diameter greater than 22mm have a 
mini-support spring to aid in sealing. The proximal end configuration in which a bare spring and mini
support spring are present is called the 'Free Flo' configuration. The proximal end configuration in which a 
bare spring is present without a mini-support spring is called a 'Bare Spring' configuration. 

The stent graft bifurcates into two smaller iliac diameters; one of which is placed into the ipsilateral iliac 
artery, and the other of which is available to receive the· contralateral iliac component. The distal end of 
the short contralateral leg is 14mm in diameter for all sizes of stent grafts so that it can receive all available 
contralateral limb stent graft configurations. In contrast the distal end ofthe ipsilateral leg is available in 12, 
14,16,18 and 20mm diameters. The distal iliac ends of the stent graft have Closed Web configurations. 

Figure 2: Talent Abdominal Bifurcated Stent Graft 

140-170mm 

22-36mm 

~ 

12-20mm 

7 

FreeFlo Configuration Shown 
[22mm size has Bare Spring configuration 
without mini-support spring (not shown in 

the figure)] 
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14mm'" 

Closed Web 
Configuration 
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1.1.2 Contralateral iliac limb 

The contralateral iliac limb component (Figure 3) is implanted after the bifurcated component to provide a 
conduit for blood flow into the contralateral iliac artery. The contralateral iliac limb is introduced though the 
patient's contralateral iliac artery and mated to the short contralateral stub leg on the bifurcated stent graft. 

The proximal end of the contralateral iliac limb has an Open Web configuration in which the outline of the 
most proximal spring is covered. The proximal diameter is 14mm for all limb sizes, so that all limbs can 
dock with all available bifurcated stent graft configurations. The distal end of the limb has a Closed Web 
configuration. 

Figure 3: Talent Abdominal Contralatera,llIiac Limb 
14mm 

,-J-.. 

Open Web Configuration /' _" J ~
~ 

~l 

1.1.3 Aortic and Iliac Extension Cuffs 

Itt¥ 

'-y-J 
8-24mm 

75-10Smm 

1.1.3.1 The aortic and iliac extension cuff components (Figure 4) are used to extend the lengths of 
implanted devices as needed based on the patient's anatomy. 

Figure 4: Talent Abdominal Iliac (Left) and Aortic (Right) Extension Cuffs 
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1.2 Delivery System 

The CoilTrac Delivery System is a single use, disposable system used to deliver all stent graft configurations. 

The CoilTrac Delivery System is shown in Figure 5. It is a flexible catheter constructed of three concentric, 
single lumen, polymer shafts (an outer introducer sheath [graft cover), a pushrod, and a guidewire lumen). A 
metallic coil with cup plunger is attached to the dis.tal end of the pushrod to maintain stent graft position during 
deployment. A polymeric, atraumatic tapered tip is attached to the guidewire lumen at the distal end of the 
delivery system to facilitate tracking through tortuous and calcified vessels. The radiopaque, tapered tip and 
marker on the distal end of the introducer sheath (graft cover) aid in fluoroscopic visualization. A compliant 
balloon is located on the distal end of the delivery system to aid in stent graft modeling if necessary. Various 
valves contained within the delivery system maintain hemostasis and prevent blood loss ana leaking during the 
procedure. 

9 
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Figure 5: CoilTrac Delivery System 
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2.0 INDICATIONS 

The Talent Abdominal Stent Graft is indicated for the endovascular treatment of abdominal aortic aneurysms with or 
without iliac involvement having: 

• lliaclfemoral access vessel morphology that is compatible with vascular access techniques, devices, 
and/or accessories; 

• A proximal aortic neck length of ~ 10mm; 
• Proximal aortic neck angulation s 60·; 
• Distal iliac artery fixation length of ~ 15mm; 

An aortic neck diameter of 18-32mm and iliac artery diameters of 8-22mm; and 
• Vessel morphology suitable for endovascular repair. 

3.0 CONTRAINDICATIONS 
The Talent Abdominal Stent Graft is contraindicated in: 

• Patients who have a condition that threatens to infect the graft. 
• Patients with sensitivities or allergies to the device materials (see Table 1). 

4.0 WARNINGS AND PRECAUTIONS 

4.1 General 

Read all instructions carefully. Failure to properly follow the instructions, warnings and precautions may 
lead to serious consequences or injury to the patient 

• The Talent Abdominal Stent Graft System should only be used by physicians and teams trained in 
vascular interventional techniques, including training in the use of the device. Specific training 
expectations are described in Section 10.1. 

• Always have a vascular surgery team available during implantation or reintervention procedures in the 
event that conversion to open surgical repair is necessary . 

4.2 Patient Selection, Treabnent, and Follow-Up 

• The Talent Abdominal Stent Graft System is not recommended in patients unable to undergo or who will 
not be compliant with the necessary preoperative and postoperative imaging and implantation studies as 
described in Section 12.0. 
The Talent Abdominal Stent Graft System is not recommended in patients who cannot tolerate contrast 
agents necessary for intra-operative and post-operative follow-up imaging. 

• The Talent Abdominal Stent Graft System is not recommended in patients exceeding weight and/or size 
limits which compromise or prevent the necessary imaging requirements 

• Prior to the procedure, pre-operative planning for access and placement should be performed. See 
Section 10.3. Key anatomic elements that may affect successful exclusion of the aneurysm include severe 
proximal neck angulation (> 60 .); short proximal aortic neck « 10mm); and thrombus and/or calcium at 
the arterial implantation sites, specifically the proximal aortic neck and distal iliac artery interface. 
Irregular calcification and/or plaque may compromise the fixation and sealing of the implantation sites. 
Necks exhibiting these key anatomic elements may be more conducive to graft migration. 

• Iliac conduits may be used to ensure the safe insertion of the delivery system if the patient's access 
vessels (as determined by treating physician) preclude safe insertion of the delivery system. 

• Inappropriate patient selection may contribute to poor device performance. 
• The safety and effectiveness of the Talent Abdominal StentGraft System has not been evaluated in 

patients who: 
Are less than 18 years of age 
Are pregnant or lactating 
Have a dominant patent inferior mesenteric artery and an occluded or stenotic celiac and/or superior 
mesenteric artery 
Have aneurysmal involvement or occlusion (surgically performed or naturally occurring) of the 
bilateral internal iliac arteries 
Have vessels and/or aneurysm dimensions that cannot accommodate the Talent Abdominal Stent 
Graft as per the indications in Section 2.0. 
Have no distal vascular bed (one vessel lower extremity run-off required) 
Have contraindications for use of contrast medium or anticoagulation drugs 
Have an uncorrectable coagulopathy 
Have a mycotic aneurysm 
Have circumferential mural thrombus in the proximal aortic neck 
Have had a recent (within 3 months) myocardial infarction (MI), cerebral vascular accident (eVA), or 
major surgical intervention 
Have traumatic aortic injury 
Have leaking, pending rupture or ruptured aneurysms 
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Have pseudoaneurysms resulting from previous graft placement 
Require a revision to previously placed endovascular stent grafts .. 
Have genetic connective tissue disease (e.g., Marfan's or Ehlers-Danlos' Syndromes) 
Have concomitant thoracic aortic or thoracoabdominal aneurysms 
Are patients with active systemic infections 

• The long-term performance of endovascular grafts has not yet been established. All patients should be 
advised that endovascular treatment requires lifelong, regular follow-up to assess their health and the 
performance of their endovascular graft. Patients with specific clinical findings (e.g., endoleaks, enlarging 
aneurysms or changes in the structure or position of the endovascular graft) should receive enhanced 
follow-up. Specific follow-up guideljnes are described in Section 12.0. 

• After endovascular graft placement, patients should be regularly monitored for perigraft flow, aneurysm . 
growth or changes in the structure or position of the endovascular graft. At a minimum, annual imaging is 
required, including: 1) abdominal radiographs to examine device integrity (stent fracture, separation 
between bifurcated device and proximal cuffs or limb extensions, if applicable), and 2) contrast and non
contrast CT to examine aneurysm changes, perigraft flow, patency, tortuosity and progressive disease. If 
renal complications or other factors preclude the use of image contrast media, abdominal radiographs and 
duplex ultrasound may provide similar information. 

• Patients experiencing reduced blood flow through the graft limb and/or leaks may be required to undergo 
secondary interventions or surgical procedures. 

• Intervention or conversion to standard open surgical repair following initial endovascular repair should be 
considered for patients experiencing enlarging aneurysms and/or endoleak. An increase in aneurysm size 
and/or persistent endoleak may lead to aneurysm rupture. 

4.3 Implant Procedure 
• Exercise care in handling and delivery technique to aid in the prevention of vessel rupture. 
• Studies indicate that the danger of micro-embolization increases with increased duration of the procedure. 
• Renal complications may occur: 

From an excess use of contrast agents. 
As a result of emboli or a misplaced stent graft. The radiopaque marker along the edge of the stent 
graft should be aligned immediately below the lower-most renal arterial origin. 

• . Inadequate seal zone may resuH in increased risk of leakage into the aneurysm or migration of the stent 
graft. Other possible causes of migration are deployment of the proximal spring into a thrombus-filled or 
severely angled vessel wall. 

• Systemic anticoagulation should be used during the implantation procedure based on hospital and 
physician preferred protocol. If heparin is contraindicated, an aHemative anticoagulant should be 
considered. . 

• Minimize handling of the Constrained endoprosthesis during preparation and insertion to decrease the risk 
of endoprosthesis contamination and infection. 

• Improper placement of the stent graft may also cause an endoleak or occlusion of arteries (other than the 
renals), which may prevent blood flow necessary to organs and extremities, necessitating surgical 
removal of the device. 

• . During general handling of the CoilTrac Delivery System, avoid bending or kinking the introducer sheath 
(graft cover) because it may cause the Talent Abdominal Stent Graft to prematurely and improperly 
deploy. 

• Never advance or retract the CoilTrac Delivery System from the vasculature without the use of 
fluoroscopy. 

• Do not continue advanCing any portion of the delivery system if resistance is felt during advancement of 
the guidewire or delivery system. Stop and assess the cause of resistance. Vessel or catheter damage 
may occur. Exercise particular care in areas of stenosis, intravascular thrombosis or in calcified or 
.tortuous vessels. . 
The balloon must be DEFLA TED before initiating deployment of the stent graft. If resistance is experience 
during initial deployment, check to ensure that the modeling balloon is completely deflated. 

• Do not retract the introducer sheath (graft cover) before placing the delivery system in the proper 
anatomical position, as this will initiate deployment of the stent graft. The Talent Abdominal Stent Graft 
cannot be reconstrained or drawn back into the introducer sheath (graft cover), even if the stent graft is 
only partially deployed. If the introducer sheath (graft cover) is aCCidentally withdrawn, the device will 
prematurely deploy and could be placed too high or too low. 

• Do not rotate the introducer sheath (graft cover) during deployment, as this may torque the device and 
cause it to spin on deployment or cause twisting of the iliac limb. 

• High pressure injections of contrast media made at the edges of the stent graft immediately after 
implantation can cause endoleaks. 
When ballooning the stent graft, there is an increased risk of vessel injury and/or rupture, and possible 
patient death, if the balloon's proximal and distal radiopaque markers are not completely within the 
covered (graft fabric) portion of the stent graft. 
Do not exceed maximum inflation diameter (40mm for the 30mm balloon and 20mm for the 20mm 
balloon). Rupture of the balloon may occur. Adhere to balloon inflation parameters as described in this 
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booklet and on the product label. Over-inflation may result in damage to the vessel wall and/or vessel 
rupture, or damage to the stent graft. 

• Any endoleak left untreated during the implantation procedure must be carefully monitored after 
implantation. 

4.4 Magnetic Resonance Imaging (MRI) Safety Section 

MRI may be used on the graft only under specific conditions. See Section 12.5 for details. 

5.0 ADVERSE EVENTS 

5.1 Observed Adverse Events 
The clinical study for the Test Group was a multicenter, prospective study conducted at 13 sites across the US, 
which included 166 test patients. Major adverse events observed in this study are provided in Section 6.7. 

5.2 Potential Adverse Events 

Adverse events that may occur and/or require intervention include, but are not limited to: 
• Amputation 
• Anesthetic complications and subsequent attendant problems (e.g., aspiration) 

Aneurysm enlargement 
• Aneurysm rupture and death 

Aortic damage, including perforation, dissection, bleeding, rupture and death 
• Arterial or venous thrombosis and/or pseudoaneurysm 
• Arteriovenous fistula 
• Bleeding, hematoma or coagulopathy 
• Bowel complications (e.g., ileus, transient ischemia, infarction, necrosis) 
• Cardiac complications and subsequent attendant problems (e.g., arrhythmia, myocardial infarction, congestive 

heart failure, hypotension, hypertension) 
• Claudication (e.g., buttock, lower limb) 
• Death 
• Edema 
• Embolization (micro and macro) with transient or pennanent ischemia or infarction 
• Endoleak 
• Fever and localized inflammation 
• Genitourinary complications and subsequent attendant problems (e.g., ischemia, erosion, fistula, incontinence, 

hematuria, infection) 
• Hepatic failure 

Impotence 
• Infection of the aneurysm, device access site, including abscess fonnation, transient fever and pain 
• Lymphatic complications and subsequent attendant problems (e.g., lymph fistula) 
• Neurologic local or systemic complications and subsequent attendant problems (e.g., confusion, stroke, 

transient ischemic attack, paraplegia,paraparesis, paralysis) 
• Occlusion of device or native vessel 
• Pulmonary/respiratory complications and subsequent attendant problems (e.g., pneumonia, respiratory failure, 

prolonged intubation) 
• Renal complications and subsequent attendant problems (e.g., artery occlusion, contrast toxicity, insufficiency, 

failure) 
• Stent graft: improper component placement; incomplete component deployment; component migration; suture 

break; occlusion; infection; stent fracture; graft twisting and/or kinking; insertion and removal difficulties; graft 
material wear; dilatation; erosion; puncture and perigraft flow 

• Surgical conversion to open repair 
• Vascular access site complications, including infection, pain, hematoma, pseudoaneurysm, arteriovenous 

fistula, dissection. 
• Vascular spasm or vascular trauma (e.g., iliofemoral vessel dissection, bleeding, rupture, death) 
• Vessel damage 
• Wound complications and subsequent attendant problems (e.g., dehiscence, infection, hematoma, seroma, 

cellulitis) 

5.3 Device-Related Adverse Events Reporting 

See Section 13.0 
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6.0 SUMMARY OF CLINICAL STUDY 

6.1 Stent Graft Analysis 

The clinical study for the Test Group was a multicenter, prospective study conducted at 13 sites across the US. The 
Test Group included patients diagnosed with abdominal aortic aneurysms, with or without involvement of the iliac 
arteries. A total of 166 patients were enrolled in this study. An independent core lab reviewed CT scans and 
abdominal x-rays to assess aneurysm changes, device position and integrity, and endoleaks. A Clinical Events 
Committee (CEC) adjudicated Major Adverse Events (MAEs) for the Test Group. 

The Control Group (SVS Control) was a cOmpilation of the pivotal open surgical control groups from three approved 
abdominal aortic aneurysm' (AM) endograft Premarket Approval (PMA) submissions. The SVS Control represented 
a change from the original IDE protocol, and was used because the SVS Control was more comprehensive than the 
original IDE Control Group. The data aggregation and analysis were conducted under the auspices of the, Society 
for Vascular Surgery (SVS). Outcomes from a total of 243 patients treated at facilities across the US were included 
in the SVS Control. 

The pivotal analysis'included endpoints that were modified from the endpOints listed in the original IDE protocol to 
endpoints and other metrics that are consistent with current literature and other EVAR clinical stUdies. The primary 
safety endpoint for this analysis was the proportion of patients free from a MAE within 30 days of the index 
procedure (based on a composite MAE rate), compared to the open surgical control. The primary effectiveness 
endpoint for this analysis was successful aneurysm treatmene. Other study endpoints and analyses were presented 
based on follow-up at pr&discharge, 1 month, 6 months, and 12 months . 

6.2 Delivery System Analysis 

Subsequent to enrollment in the pivotal trial, the delivery system was updated to the CoilTrac Delivery System. In 
order to evaluate the clinical performance of the CoilTrac Delivery System, a single-center cohort of 137 patients 
from an independent data set was evaluated. 

The analysis of this independent data set supports the clinical performance of the CoilTrac Delivery System, 
demonstrated by delivery and deployment success rate, as well as, clinically relevant adverse events rates observed 
within the 30 day post-procedure period. 

I Successful aneurysm treatment was a compOSite endpoint including patients who had technical success (successful delivery and 
deployment of the Talent Stent Graft) at the initial procedure and were free from: 

Aneurysm growth> Smm at 12 months, as evaluated by the Core lab; and 
Post-operative interventions to correct Type 11111 endoleaks at anytime up to 12 months (Type II endoleaks are generally 
co~sidered to be non-device related), 
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6.3 Patient Accountability and Follow-Up 

For the Test Group, 13 sites enrolled a total of 166 patients. Four (4) patients had technical failure and did not 
receive a stent graft and therefore did not have any imaging follow-up. 162 patients who received the stent graft 
were eligible for clinical and imaging follow-up at 1 month follow-up interval. Of these 162 patients, 100% (1621162) 
had a clinical follow-up and 98.8% (160/162) had imaging follow-up. CT imaging was performed on 96.3% (156/162) 
patients. 

At the 6 month follow-up interval, 152 patients were eligible for clinical and imaging follow-up. Of these, 90.1 % 
(137/152) had clinical follow-up and 81.6 % (124/152) had imaging follow-up. CT imaging was performed on 78.9% 
(120/152) patients. 

At the 12 month follow-up interval, 142 patients were eligible for clinical and imaging follow-up. Of these 97.2% 
(138/142) had clinical follow-up and 93.0% (1321142) had imaging follow-up. CT imaging was performed on 91.5% 
(130/142) patients. 

Detailed patient accountability and follow-up is provided in Table 2 

Table 2: Patient and -Test 

Patient follow-up 

Patients with 
Imaging 

performed at 
time Interval 
(Core Lab) 

Patients with adequate 
Imaging to assess the 

parameter 

Patient events occurring before next 
visit 

D> D> Q) .9 

~ 
Co 2'g. c: c: E'" .... c: ~I!! .§~ 

Co 
Q) 

~~ Cl Cl ",'" '" 0 :?; :5 ~~ ::0 Cl~ '" ~I!! ~ ! 0, :2> '" .§ il~ 
c: :::> i!!E!' '" Interval t1JJ .§ oS! 1l~ G> "C "'0 

iii l¥=a "C D> ~ :::> C ~ 
0= 

~ III C:Q) c: 
~ .E c:r/J ....10 

(Analysis u. -u. (.) ::J <~ W ~ 0 u. 

Window) 
~ '" (.) 

1 D!;1ta analysis sample size varies for each of the timepoints above and in the following tables. This variability is due to 
patient availability for follow-up, as well as, quantity and quality of images available from specific timepoints for evaluation. 
For example, the number and quality of images available for evaluation of endoleak at 6 months is different than the number 
and quality of images available at 12 months due to variation in the number of image exams performed, the number of 
images provided from the clinical site to the Core Lab, and/or the number of images with acceptable evaluation quality. 

21~ cases where 12 month imaging follow-up data were not available, subsequent imaging follow-up data were used. 
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The SVS Control included 243 patients. Detailed patient accountability and follow-up is provided in Table 3 below. 
Althe 1 month follow-up interval, 239 patients were eligible and 98.7% (236/239) had clinical follow-up. At the 6 
month follow-up interval, 230 patients were eligible and 90.9% (2091230) had clinical follow-up. At the 12 month 
follow-up interval, 219 patients were eligible and 97.7% (2141219) had clinical follow-up. 

Interval 
(Analysis Window) 

Originally enrolled 

Events after procedure but 
before 1 Month visit 

1 Month visit 
(Day 1-90) 

Events after 1 Month visit 
but before 6 Month visit 

6 Month visit 
(Day 91-304) 

Events after 6 Month visit 
but before 12 Month visit 

12 Month visit 
(~Day 305) 

Table 3: Patient 

Patient follow-up 

16 

- SVS Control 

Patients with events occurring 
before next visit 

Edwards Exhibit 1025, p. 97



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213BOO1 

6.4 Demographic and Baseline Medical History Data 

Table 4 through Table 6 provide the demographics and baseline medical characteristics of the Test Group and SVS 
Control patients: Medtronic observed that the Test Group was older and had more co-morbidities than the patients 
within the SVS Control. 

Table 4: Patient Demographics, Test Group vs. SVS Control 

Parameter StatistiC$/Category Test Group SVS Control p-value 

Age (years) 

n 166 243 

Mean :tSD 74.1 :t 7.49 70.1 :t 7.49 < 0.001 

Median 76.0 70.0 

Min, max 51,89 46,86 

Male. 91.6% (1521166) 81.5% (1981243) 0.004 

White, non-Hispanic 92.8% (154/166) 94.9% (168/1n) 0.501 

Non-White 7.2% (121166) 5.1 % (9/177) 
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Table 5: Baseline Medical History. Test Group vs. SVS Control 

• Test Group SVS Control 
Body System 1 Condition %(m1n) 1 %(m/n) 1 p-value 

Cardiovascular 

Angina 16.9% (28/166) 17.4% (23/132) > 0.999 

• Arrhythmia 44.0% (731166) 11.5% (28/243) < 0.001 

Cardiac revascularization2 38.6% (64/166) 46.1% (1121243) 0.154 

Congestive heart failure 28.3% (47/166) 4.9% (121243) < 0.001 

Coronary artery disease 56.0% (93/166) 61.3% (1491243) 0.306 

Hypertension 83.7% (139/166) 66.7% (1621243) < 0.001 • Myocardial infarction 38.6% (64/166) 34.2% (831243) 0.401 

Peripheral vascular disease 46.4% (77/166) 15.6% (381243) < 0.001 

Renal3 

Renal insufficiency 

• Renal failure 

Neurologieal3 

Cerebral vascular accident 

Cerebrovascular disease 

• Other abnormal body systems 

Diabetes 15.7% (26/166) 11.9% (29/243) 0.303 

Chronic obstructive pulmonary disease 39.2% (651166) 30.0% (731243) 0.070 

Tobacco use 84 .. 9% (1411166) 85.6% (2081243) 0.887 

• 1 Denominator is 166 patients in the Test Group and 243 patients in the SVS Control. 

2 Cardiac Revascularization includes Coronary Artery Bypass Grafting (CABG) or PTCA. 

3 SVS Control reported "Renal Failure" and "Cerebrovascular Diseases", but Test Group reported "Renal 
Insufficiency" and "Cerebral Vascular Accident", respectively. These categories are not comparable. 

• 

• 

• 
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Table 6: Baseline SVS Classification, Test Group Only 

Test Group 
SVS Classification %(m/n) 

SVSO 6.0% (10/166) 

SVS 1 47.6% (79/166) 

SVS2 41.0% (68/166) 

SVS3 5.4% (91166) 

6.5 Baseline Aneurysm Data . 
Table 7 through Table 9 provide the baseline aneurysm diameters and morphologies of the Test Group and SVS 
Control. 

Table 7: Baseline Maximum Aneurysm Diameters, Test Group vs. SVS Control (Site Rell orted) 

Test Group SVS Control 
Aneurysm Characteristics Statistics Site Reported Site Reported p-value. 

n 166 214 i::;:~~··.· ".";;':".: 
r''> ·0 

Mean±SD 57.1±8.49 56.9±11.59 0.826 
Maximum aneurysm diameter (mm) 

f
jO 

Median 55.0 54.8 :::;:; ,". ~~! 

Min, max 43,87 31, 100 ". \:ftf i,1 

Table 8: Distribution of Baseline Maximum Aneurysm Diameters, 
Test Group vs. SVS Control (Site Reported) 

Test Group SVS Control 
Site-Reported Site-Reported 

Maximum Aneurysm Diameter %(m/n) %(m/n) 

<30mm 0.0% (0/166) 0.0% (01214) 

30-39mm 0.0% (0/166) 2.3% (5/214) 

40-49mm 14.5% (241166) 21.5% (46/214) 

50-59mm 51.8% (86/166) 42.5% (91/214) 

60-69mm 22.3% (37/166) 20.1% (43/214) 

70-79mm 8.4% (14/166) 8.4% (181214) 

80-89mm 3.0% (5/166) 3.3% (7/214) 

~90mm 0.0% (0/166) 1.9% (41214) 
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Table 9: Baseline Aneurysm Characteristics, Test Group 

• Core Lab 
Dimension Statistics Site Reported Reported 

n 166 156 

Mean ± SD 57.1 ± 8.49 55.0± 9.26 
Maximum aneurysm diameter (mm) 

Median 55 53 • Min, Max 43,87 38,88 

n 165 156 

Mean±SD 25.6 ± 3.35 25.3 ± 3.58 
Proximal neck diameter (mm) 

Median 26 26 

• Min, Max 16,32 16,32 

n 164 155 

Mean ± SD 9.3 ± 1.55 9.2 ± 1.53 
Right iliac diameter (mm) 

Median 9 9 

• Min, Max 6, 16 6,14 

·n 164 155 

Mean ± SD 9.3 ± 1.46 9.3 ± 1.55 
Left iliac diameter (mm) 

Median 9 9 

• Min, Max 6, 14 6, 15 

n 166 154 

Mean±SD 23.9 ± 12.88 22.9± 12.48 
Proximal neck length (mm) 

Median 20 21 

• Min, Max 3,85 3, 75 

n 157 127 

Mean ± SD 18.7 ± 15.40 30.5 ± 15.80 
Aortic neck angle (0) 

Median 19 30 

• Min, Max 0,60 0;72 

• 

• 
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6.6 Devices Implanted 

Table 10 provides a breakdown ofthe number ofTalent Abdominal Stent Grafts implanted per patient. • T able 10: Total Number of Talent Abdominal Stent Grafts Implanted at Initial Procedu re 

Test Group 
Number of Devices Implanted %(m/n)1 

1· 0.0% (0/162) 

• 2 42.0% (681162) 

3 32.7% (531162) 

4 22.2% (36/162) 

5 3.1% (5/162) 

• ~6 0.0% (0/162) 

1 Denominator is 162 patients with implanted devices. 

• 

• 

• 

• 
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6.7 Study Results 

Results for the safety and effectiveness of the Talent Abdominal Stent Graft are presented in Section 6.8 and 6.9 
below. 

6.8 Safety 

Primary Safety Endpoint: Freedom from MAEs within 30 Days 

Through 30 days, patients who received the Talent Abdominal Stent Graft experienced a lower rate of MAEs than 
patients treated with open surgery. Table 11 and Table 12 provide an analysis of freedom from MAEs within 30 
days. 

Table 11: Primary Safety Endpoint: Freedom from MAEs within 30 Days, Test Group vs. SVS Control 

SVS 
Test Group Control 95% Exact 

Freedom from Major Adverse Event N = 166 N=243 Confidence 
(MAE) within 30 Days % (mIn) % (mIn) Interval of Difference',2 

Freedom from MAEs within 30 Days 89.2% (1481166) 44.0% (1071243) (36.9%, 52.6%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. 

2 Difference represents the (% of patients free from MAEs within 30 days in the population treated with the test 
device) - (% of patients free from MAEs within 30 days in the population undergoing open surgical repair) 

oint: MAE Com 

SVS 
Test Group Control 95% Exact 

Major Adverse Event (MAE) within N =166 N=243 Confidence 
30 Days' %(m/n) %(m/n) Interval of Difference2.3 

MAE rate at 30 days 10.8% 56.0% 
(18/166) (1361243) 

All-cause Death 1.8% 2.9% (-4.4%, 2.8%) 
(3/166) (71243) 

Myocardial Infarction 1.8% 5.3% (-7.6%, 0.4%) 
(3/166) (131243) 

Renal Failure 1.8% 2.9% (-4.4%, 2.8%) 
(3/166) (7/243) 

Respiratory Failure 3.0% 5.8% (-7.0%,1.7%) 
(5/166) (141243) 

Paraplegia 0.0% 0.4% (-2.3%, 2.0%) 
(0/166) (11243) 

Stroke 1.2% 1.2% (-2.6%, 3.3%) 
(21166) (3/243) 

Bowel Ischemia 0.6% 0.0% (-1.0%,3.6%) 
(1/166) (01243) 

Procedural Blood Loss ~ 1000cc 5.4% 51.0% (-52.6%, -38.1%) 
(9/166) (1241243) 

1 A patient may report multiple MAEs; hence, number of patients with any MAE may not be the sum of those in 
each MAE category. 

2 Confidence level was not adjusted for multiplicity. Confidence intervals for difference (Test - SVS Control) in 
percentage were calculated by the exact method. 

3 Difference represents the (% of patients with MAEs within 30 days in the population treated with the test 
device) - (% of patients with MAEs within 30 days in the population undergoing open surgical repair) 
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Freedom from MAEs within 365 Days 

At 365 days, treatment with the Talent Abdominal Stent Graft continued to perform favorably when compared to open 
surgery. Table 13 and Table 14 provide an analysis of freedom from MAEs at 365 days, and Figure 6 and Table 15 depict 
the corresponding Kaplan-Meier plot. 

Table 13: Freedom from MAEs within 365 Days, 
Test Group vs. SVS Control 

SVS 
Test Group Control 95% Exact 

Freedom from MAEs within 365 N = 166 N =243 Confidence Interval 
Days % (mIn) % (mIn) of Difference1

.2 

Freedom from MAEs within 365 Days 80.4% (1231153) 41.7% (1001240) (29.4%, 47.2%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. 

2 Difference repreilents the (%of patients free from MAEs within 365 days in the population treated with the test 
device) - (% of patients free from MAE within 365 days in the population undergoing open surgical repair) 

Table 14: MAE Components within 365 Days, . 
Test Group vs. SV: Control 

SVS 
Test Group Control 95% Exact 

N = 166 N=243 Confidence Interval 
MAEs within 365 Days 1 % (mIn) % (mIn) of Differencez" 

MAE rate at 365 days 19.6% (30/153) 58.3% (140/240) ~ , '! 

All-cause Death 6.5% (10/153) 7.5% (181240) (-6.1%,5.0%) 

Myocardial Infarction 3.9% (6/153) 7.9% (191240) (-8.9%, 1.4%) 

Renal Failure 3.3% (5/153) 2.9% (71240) (-3.2%, 5.0%) 

Respiratory Failure 3.9% (6/153) 6.3% (15/240) (-6.8%, 3.0%) 

Paraplegia 0.0% (0/153) 0.4% (11240) (-2.4%,2.2%) 

Stroke 2.6% (4/153) 1.7% (41240) (-2.1%,5.0%) 

Bowel Ischemia 0.7% (1/153) 0.0% (0/240) (-0.9%, 3.9%) 

Procedural Blood Loss ~1000 cc 5.9% (9/153) 51.7% (1241240) (-52.9%, -38.1 %) 

1 A patient may report multiple MAEs; hence, number of patients with any MAE may not be the sum of those in 
each MAE category. 

2 Confidence level was not adjusted for multiplicity. Confidence intervals for difference (Test - SVS Control) in 
percentage were calculated by the exact method. 

3 Difference represents the (% of patients with MAEs within 365 days in the population treated with the test device) 
- (% of patients with MAEs within 365 days in the population undergoing open surgical repair) 
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Figure 6: Kaplan-Meier Estimates of Freedom from MAEs (0 to 365 Days), 
Test Group vs. SVS Control 
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Note: elPS, as described in the figure above, refers to the Test Group. 

Table 15: Details of Kaplan-Meier Estimates of Freedom from MAEs (0 to 365 Days), 
T G 5 SC est roup vs. V ontrol 

Test Group SVS Control 

Treatment 31 days to 183 days to Treatment 31 days to 183 days to 
to 30 days 182 days 365 days to 30 days 182 days 365 days 

No. at Risk 166 142 136 243 107 105 

No. of Events 18 4 8 136 2 2 

No. Censored 6 2 8 0 0 7 

Kaplan-Meier 
Estimate 0.891 0.866 0.813 0.440 0.432 0.424 
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Freedom from AII-Cause Mortality within 30 Days 

Table 16 provides the summary of patients with freedom from all-cause mortality at 30 days for the Test Group and SVS 
Control. . 

Table 16: Freedom from AII-Cause Mortality within 30 Days, 
Test Group vs. SVS Control 

SVS 
Test Group Control 

Secondary Endpoint %(mln) %(m/n) 

Freedom from AII-Cause Mortality 98.2% (163/166) 97.1 % (2361243) 
within 30 Days 

95% Exact 
Confidence 
Interval of 

Difference 1,2 

(-2.8%,4.4%) 

I Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. 

20ifference represents the (% of patients free from all-cause mortality within 30 days in the population treated 
with the test device) - (% of patients free from all-cause mortality within 30 days in the population undergoing 
open surgical repair) 

Freedom from Aneurvsm-Related Mortality within 365 Days 

Table 17 and Figure 7 provide the analysis and Kaplan-Meier plot of freedom from aneurysm-related mortality at 365 
days. Additional detail is provided in Table 18. 

Notably, there were no conversions to surgery or aneurysm ruptures in the Test Group within 365 days. See Table 29 for 
aneurysm rupture resu"!ts. 

Table 17: Freedom from Aneurysm-Related Mortality within 365 Days, 
Test Group vs. SVS Control 

SVS 95% Exact 
Test Group Control Confidence 

N = 166 N=243 Interval of 
Secondary Endpoint % (mIn) % (mIn) Difference 1,2 

Freedom from Aneurysm-Related 97.9% (143/146) 96.4% (2171225) (-2.8%; 5.4%) 
Mortality within 365 Days 

I Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. . 

2 Difference represents the (% of patients free from aneurysm-related mortality within 365 days in the population 
treated with the test device) - (% of patients free from aneurysm-related mortality within 365 days in the 
population undergoing open surgical repair) 
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Figure 7:· Kaplan-Meier Estimates of Freedom from Aneurysm-Related Mortality within 365 Days; 
Test Group vs. SVS Control 
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Note: elPS, as described in the figure above, refers to the Test Group. 

Table 18: Details of Kaplan-Meier Estimates of Freedom from Aneurysm-Related Mortality within 365 Days, 
T tG SVS C I es roupvs. ontro 

Test Group SVS Control 

Treatment 31 days to 183 days to Treatment 31 days to 183 days to 
to 30 days 182 days 365 days to 30 days 182 days 365 days 

No. at Risk 166 157 151 243 232 227 

No. of Events 3 0 0 7 1 0 

No. Censored 6 6 12 4 4 21 

Kaplan-Meier 
Estimate 0.982 0.982 0.982 0.971 0.967 0.967 
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Freedom from AII-Cause Mortality within 365 Days 

Table 19 and Figure 8 provide the analysis and Kaplan-Meier plot of freedom from all-cause mortality at 365 Days. 
Additional detail is provided in Table 20. 

Table 19: Freedom from AII-Cause Mortality. within 365 Days, Test Group vs. SVS Control 

95% Exact 
SVS Confidence 

Test Group Control Interval of 
Related Analysis % (mIn) % (mIn) Difference 1,2 

Freedom from All-Cause Mortality 93.5% (143/153) 92.5% (2221240) (-5.0%.6.1%) 
within 365 Days 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. 

2 Difference represents the (% of patients free from all-cause mortality within 365 days in the population treated 
with the test device) - (% of patients free from all-cause mortality within 365 days in the population undergoing 
open surgical repair) 
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Figure 8: Kaplan-Meier Estimates of Freedom from AII-Cause Mortality within 365 Days, 
Test Group vs. SVS Control 
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Note: elPS, as described in the figure above, refers to the Test Group. 

Table 20: Details of Kaplan-Meier Estimates of Freedom from AII-Cause Mortality within 365 Days, 
. Test Group vs. SVS Control 

Test Group SVS Control 

Treatment 31 days to 183 days to Treatment 31 days to 183 days to 
to 30 days 182 days 365 days to 30 days 182 days 365 days 

No. at Risk 166 157 151 243 232 227 

No, of Events 3 3 4 7 4 7 

No. Censored 6 3 8 4 1 14 

Kaplan-Meier 
Estimate 0,982 0,963 0.937 0.971 0,954 0,924 
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6.9 Effectiveness 

Primary Effectiveness Endpoint: Successful Aneurvsm Treatment 

The primary effectiveness endpoint, successful aneurysm treatment, was a composite endpoint including patients 
who had technical success (successful delivery and deployment of the Talent Stent Graft) at the initial procedure and 
were free from: 

• Aneurysm growth> 5mm at 12 months, as evaluated by the core lab; and 

• Post-operative interventions to correct Type 1/111 endoleaks at anytime up to 12 months (Type II endoleaks 
are generally considered to be non-<ievice related). 

Other clinically relevant measures (see Table 23 through Table 30) of stent graft effectiveness were also evaluated 
and are provided separately in the sections below. 

As shown in Table 21, the Talent Abdominal Stent Graft achieved a successful aneurysm treatment rate of 90.2%. 
Table 22 provides details regarding patients who have failed the successful aneurysm treatment endpoint. 

Table 21: Primary Effectiveness Endpoint: Succ essfu I Aneurysm T reatment, T G est roup 

95% Exact 
Test Group Confidence 

Primary Effectiveness Endpoint %(m/n) Interval' 

Successful Aneurysm Treatment 90.2% (110/122) (83.4%, 94.8%) 

, Confidence level was not adjusted for muHiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

Table 22: Prim~ry Effectiveness Endpoint: Successful Aneurysm Treatment, Test Group 

Test Group 
Patients with Primary Effectiveness Failure %(m/n) 

Unsuccessful (Failure) Aneurysm Treatment 9.8% (121122) 

Technical Failure' 3.3% (4/122) 

Aneurysm Growth> 5mm at 12 Months (Core Lab) 2.5% (3/122)2 

Post-Operative Interventions To Correct Type 1/111 Endoleaks 4.1 % (5/122) 

, All four technical failures were due to access difficulties. Note: These failures were associated 
with a prior iteration delivery system. 

2 Of these three patients, two died at day 600 and 692, respectively. One patient death was 
. attributed to a possible device-related cause (patient refused further treatment). No additional 
adverse events were identified with the other patient death. 
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Other Effectiveness Data 

Table 23: Migration-Free at 12 Months, Test Group (Core Lab) 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) Interval' 

Migration-Free at 12 Months' 99.2% (1281129)2 (95.8%,100.0%) 

, Migration is defined as evidence of proximal or distal movement of the stent graft> 10mm 
relative to fIXed anatomic landmarks. 

2 At three-year follow-up, the patient was admitted for endovascular repair of Type I endoleak 
(proximal). 

3 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomiaQ method. 

Table 24: Stent Graft Patency at 12 Months, Test Group (Core Lab) 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) . Interval' 

Stent Graft Patency at 12 Months 100.0% (120/120) (97.0%,100.0%) 

, Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

T b d fr S a Ie 25: Free om om d E d econ ary n ovascu ar P d roce uresw ith· 36 D In 5 ays, T G est roup 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) Interval 2 

Secondary Endpoint: Freedom from Secondary 96.5% (138/143) 1 (92.0%, 98.9%) 
Endovascular Procedures within 365 days 

, The 5 patients who received a secondary endovascular procedure are characterized as follows: 

Three (3) patients had endoleaks detected at day 1, 1, and 32, with secondary procedures at Day 
69,74, and 95, respectively. Aortic cuffs were placed to correct Type I endoleaks (proximal) .. 
Repairs were successful. 

One (1) patient had endoleak detected at day 103, with a secondary procedure at day 168. Two 
(2) iliac limb extensions were placed to correct the Type I endoleak (distal). Repair was 
successful. 

One (1) patient had graft-blush detected post-procedure, with a secondary procedure at day 183. 
An aortic cuff and iliac extension were placed to correct graft blush and stitch hole endoleak. 
Repair was successful. 

2 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 
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Table 26: Loss of Stent Graft Integrity at 12 Months, Test Group (Core Lab) 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) Interval3 

Loss of Stent Graft Integrity at 12 Months 1 2.7% {3/11 0)2 (0.6%, 7.8%) 

1 Loss of stent graft integrity is defined.as the occurrence of stent graft wire andlor connecting bar 
fracture. Of these 3 patients, 2 had a connecting bar fracture - one at the proximal main body and 
the other at the level of the left iliac (source for locations is patient files). The third patient had a 
graft wire fracture, located on the second spring row at the proximal aspect of the graft. 

2 Of the 3 patients with loss of stent graft integrity, one patient expired at approximately 2 years 
due to stroke (CVA). The stent graft did not cause or contribute to the patient death. Another 
patient had no endoleak reported at the 1, 6 or 12 month visits. At the 4 year follow-up there were 
no endoleaks reported. The remaining patient withdrew from the study 2 years and four months 
following the procedure. This patient had no clinical sequelae reported during follow-up. 

3 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

Table 27: TVDe 11111 Endoleak-Free at 12 Months, Test GrolJl I{Core Lab} 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) Interval' 

Endoleak-Free (Type 11111) at 12 Mo.nthsl 93.4% (113/121)2. 3 (87.4%,97.1%) 

1 Endoleak-free (Type 11111) at 12 months is defined as patients who did not have Type 11111 
endoleak at 12 months time point and did not have a secondary endovascular intervention to treat 
aType 11111 endoleak. 

2 The 8 patients that were not endoleak-free, include 5 patients that required a secondary 
endovascularprocedure to treat their endoleaks (previously referenced in Table 22 and Table 25) 
and 3 patients that did not require secondary procedures. 

3 One (1) patient had a secondary procedure to correct an endoleak at 6 months post implant. 
However this patient was not assessable for endoleak at the 12 month follow-up visit. This 
represents an increase of 1 in the denominator in the above table as compared to the number of 
patients assessable for endoleaks in Table 2 

, Confidence levei was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 
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Table 28: Summary of All Endoleaks at 1 Month and 12 Months, Test Group (Core Lab) 

Core Lab Core Lab 
Reported at Reported at 

Endoleaks 1 Month' 12 Months' 
at 12 Months %(m/n) %(m/n) 

Endoleaks of any type 19.3% (29/150) 9.2% (11/120) 

Type I 9.3% (14/150) 2.5% (31120)2.3 

Type II 8.7% (13/150) 5.8% (7/120) 

Type III 0.0% (01150) 0.0% (0/120) 

Type IV 0.0% (0/150) 0.0% (0/120) 

Indeterminate 1.3% (21150) 0.8% (1/120) 

, Endoleaks reported are not cumulative but represent the number of endoleaks present at each time point. 

2 Of these 3 patients, one patient withdrew from the study (post a three year follow-up) prior to a secondary 
procedure to treat the endoleak. For the remaining two patients no secondary procedures were reported and 
no additional clinical sequelae were reported. All three Type I endoleaks at 12 months were persistent from a 
previous follow-up visit, of which one was a secondary endoleak. 

3 The 5 patients that required secondary procedures to treat their endoleaks (previously referenced in Table 
22 and Table 25) are not captured in this table because their endoleaks had been resolved prior to the 12 
month time point. 
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Table 29: Aneurysm Rupture within 365 Days, Test Grou 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) Interval' 

Aneurysm rupture within 365 days post implantation 0.0% (0/143) (0.0%, 2.5%) 

, Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

Table 30: Aneurysm Change from 1 Month to 12 Months, 
Test Group (Core Lab and Site-Reported) 

Change in Maximum Aneurysm Diameter from 1 Month Site Reported 
to 12 Months %(m/n) 

Increase More than 5mm 4.5% (6/133) 

Stable' 60.9% (81/133) 

Decrease More than mm 34.6% (46/133) 

, Stable refers to no change (increase or decrease) of more than 5 mm. 
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Core Lab Reported 
%(m/n) 

2.3% (3/128) 

64.1% (82/128) 

33.6% (431128) 
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6.10 Acute Procedural Data 

As shown below, the clinical utility measures of the Talent Abdominal Stent Graft are improved as compared to 
surgery with resped to procedure duration, blood loss, length of time in the ICU and hospital, and usage of general 
anesthesia. See Table 31 for further information. 

Table 31: Acute Procedural Data, Test Group and SVS Control 

95% Confidence 
Interval of 

Acute Procedural Data Statistics Test Group SVS Control Difference 1,2 

N 166 241 
" ,. 

Mean ± SD 167.3 ± 53~ 17 196.4 ± 82.99 (-43.5, -14.8) 
Duration of procedure (min) .,:." 

Mec:jian 155.0 . 180.0 .. '-' '.' ,. 
« ' .. ~ : ..... : " 

Min, max 85,417 57,498 " ~--' /' ' '-~:. < " .-
N 163 ..>:;.>~·>ti;L;';~· ;: :' ..... ~ ;: " , 

" . ,.>~:J,,:~ S',. 
Mean±SD 152.7 ± 81.50 \" ,"; F:: .:'.~: ',,: .-:.' ,~:.::. ~." :J~ ~~;::> 

Contrast Use (cc) 
.; .'" .. ".,';"'> - : ',:. ~.'" .:. > ... ."co i-'_ . .• .!J"7 

Median 150.0 1\.,":.::::" .. < ' l~r: .';i: :h: ;:;:", 
Min, max 15,370 l:iC ";:;,!;it"/ "':1, 

J .; .' 0 IV'~;~" :':":';::::<>;1:" 
Patients receiving general 

% (min) 40.4% (67/166) 98.7% (2221225) (-65.7%, -50.4%) 
anesthesia 

N 165 241 I;z~'!. 
Mean±SD 335.0 ± 282.36 1347.5 ± 1346.91 L}~~'; , 

Estimated blood loss (cc) 
;:.: ,;, 

Median 250.0 1000.0 (-800.0, -600.0) 

Min, max 25, 1750 50, 10763 '1±!~~~1~;~t ,'c-o :;::,:i;!';. 

Patients requiring blood % (min) 18.2% (30/165) 56.8% (75/132) (-48.6%, -28.0%) 
transfusion 

N 166 243 :(~ Mean±SD 19.3 ± 73.88 74.3 ± 178.41 
Time in ICU (hours) <'. > <"x 

Median 0.0 36.0 

"'~ Min, max 0,864 0, 1728 I;~,:t::~': :;; 
1 ..••. ·,:.1£2' n 166 225 

Mean±SD 3.6± 6.38 8.2 ± 7.97 (-6.1, -3.2) 
Overall hospital stay (days) 

k~ f::<~tf·:~:~r;t~.,: . Median 2.0 6.0 

Min, max 1,79 0, 72 : .. < 
't, ':'" ',' :.;:~;/ .. ' 

,c,; '>' .;;>. 

1 Confidence level was not adjusted for multiplicity. Confidence intervals for difference (Test-SVS Control) in means 
were calculated using a t-distribution. Confidence intervals for difference (Test-SVS Control) in percentages were 
calculated by the exact method. Confidence intervals for difference (Test-SVS Control) in medians were calculated 
using Hodges-Lehmann estimation of location shift. Confidence interval for Time in ICU is not calculated due to a 
large number of ties in the data (i.e. large number of'O hours' reported in the Test Group). 

2 For Duration of Procedure and Overall Hospital Stay, difference represents the (mean of specific acute procedural 
parameter in the population treated with the test device) - (mean of specific acute procedural parameter in the 
population undergoing open surgical repair). For Patients Receiving General Anesthesia and Patients Requiiing 
Blood Transfusion, difference represents the (% of patients with the specific acute procedural parameter for the 
population treated with the test device) - (% of patients with the specific acute procedural parameter for the population 
undergoing open surgical repair). For Estimated Blood Loss, difference represents the median shift of estimated 
blood loss between the two treatment groups (Test-SVS Control). 
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6.11 CoilTrac Delivery System Performance Data 

6.11.1 Delivery and Deployment Success 

Subsequent to enrollment in the pivotal trial, the delivery system was updated to the CoilTrac Delivery System. In 
order to evaluate the clinical performance of the CoilTrac Delivery System, a single-center cohort of 137 patients 
from an independent data set was evaluated. The analysis of this independent data set supports the clinical 
performance of the CoilTrac Delivery System, demonstrated by delivery and deployment success rate, as well as, 
clinically relevant adverse events rates observed within the 30 day post-procedure period. 

Table 32 presents the rate of successful delivery and deployment of the Talent Abdominal Stent Graft using the 
CoilTrac Delivery System. A 100% success rate was achieved in 137 patients treated. Successful delivery and 
deployment was defined as' an initial successful implant procedure that was not aborted and did not involve 
delivery system malfunction. 

Table 32: CoilTrac Delivery System: Delivery and DeDloyment Success 

Device 
Performance Measure N = 137 95% Exact 

(Site-Reported) % (mIn) Confidence Interval' 

Talent Abdominal Stent 
Successful Stent Graft 

Graft with the CoilTrac Delivery and Deployment 
100.0% (137/137) (97.3%,100.0%) 

Delivery System 

.1 Confidence level was not adjusted for multiplicity. ConfidenCe interval for the percentage was calculated by 
the exact (binomial) method. 

6.11;2 Clinically Relevant Adverse Events Within 30 Days 

Table 33 presents the clinically relevant adverse events occurring intra-and peri-operatively for the patients 
implanted with the Talent Abdominal Stent Graft using the CoilTrac Delivery System. 

The overall rate of patients with at least one clinically relevant adverse event is 15.3% (21/137) with a two-sided 
95% exact confidence interval (9.7%, 22.5%). There were no reports of rupture, surgical conversion, branch 
vessel occlusion or migration. . 

Table 33: CoilTrac Delivery System: Patients with Clinically Relevant Adverse Events [Within 30 Days] 

Category N =137 
%(m/n) 

AII-cause mortality 1.5% (21137) 1 

AAA rupture 0.0% (0/137) 

'" Conversion to open repair 0.0% (0/137) 

Branch vessel occlusion: renal artery/superior mesenteric artery 0.0% (0/137) 

Stent graft occlusion 1.5% (21137) 

Stent graft migration 0.0% (0/137) 

Device-specific endoleaks 8.8% (121137) 2 

Access site wound infection 2.2% (3/137) 

Access site wound hematoma 3.6% (5/137) 

1 Both deaths were unrelated to the aneurysm, procedure, or device. 

2 Type I endoleak = 7 patients, Type III endoleak = 0 patients, Unknown Type endoleak = 5 patients 
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7.0 PATIENT SELECTION 

7.1 Individualization of Treatment 

Medtronic recommends that the Talent Abdominal Stent Graft System component diameters be selected as 
described in Table 34. The length of the Talent Abdominal Stent Graft should extend from the distal edge of the 
lowest renal artery to just above the origin of the intemal iliac (hypogastric) artery. In addition, the aortic length 
should be > 1.0an longer than the main body portion of the chosen bifurcated model. All lengths and diameterS 
of the devices necessary to complete the procedure should be available to the physician, especially when pre
operative case planning measurements (treatment diametersllengths) are not certain. This approach allows for 
greater intraoperative flexibility to achieve optimal procedural outcomes. The warnings and precautions 
previously described in Section 4.0 should be carefully considered relative to each patient before use of the 
Talent Stent Graft System. Additional considerations for patient selection include, but are not limited to: 

• Patient's age and life expectancy 
• Co-morbidities (e.g., cardiac, pulmonary or renal insufficiency prior to surgery, morbid obesity) 
• Patient's suitability for open surgical repair 
• Patient's anatomical suitability for endovascular repair 
• The risk of-aneurysm rupture compared to the risks of endovascular repair 
• Ability to tolerate general, regional or local anesthesia 
• Iliofemoral access vessel size and morphology (minimal thrombus, calcium and/or tortuosity) should 

be compatible with vascular access techniques of the various delivery catheter profiles. The Talent 
Abdominal Stent Graft System is delivered through a vascular introducer sheath (graft cover). 

• Adequate iliaclfemoral access compatible with the required delivery systems (a diameter of > 7 mm) 
• Non-aneurysmal aortic neck between the renal arteries and the aneurysm: 

A proximal aortic neck length of ~ 10mm 
Proximal aortic neck angulation s 60' 
An aortic diameter of 18-32mm 

• Common iliac artery distal fixation site: 
Distal iliac artery fixation length of ~ 15mm 
Iliac artery diameters of 8-22mm 

• Freedom from significant femoraUiliac artery occlusive disease that would impede flow through the 
vascular graft. 

The.final treatment decision is at the discretion of the physician and patient. 

8.0 PATIENT COUNSELING INFORMATION 

The physician should consider the following points when counseling the patient about this endovascular device and 
procedure: 
•. Differences between endovascular repair and open surgical repair 

• Risks related to open surgical repair 
• Risks related to endovascular repair 
• Risks related to non-interventional treatment (medical management) 

• Pros and cons of open surgical repair and endovascular repair, including the fad that endovascular repair 
possesses potential advantages related to its minimally invasive approach. It is possible that subsequent 
endovascular or open surgical repair of the aneurysm may be required. Regular follow-up, including imaging of 
the device, should be performed as recommended in Table 36 (Section 12.0), or more frequently in patients 
with enhanced surveillance needs. . 

• The long term effectiveness of endovascular repair has not been established 
• Symptoms of aneurysm rupture 
• Further counseling information can be found in the Patient Information Booklet 

Medtronic recommends that physicians use the Medtronic Patient Information Booklet to aid in describing risks 
associated with use of the Talent Abdominal Stent Graft System with the patient. Additionally Medtronic 
recommends that detailed patient specific risks also be discussed. 

9.0 HOW SUPPLIED 

9.1 Contents 

The Talent Abdominal System components are available in the configurations identified in Section 15.0. 

In addition to the device, each carton contains: 
• One (1) set of patient tracking materials 
• One (1) instructions for use reference 
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9.2 Sterility and Storage 

• Never attempt to resterilize a Talent Abdominal Stent Graft or CoilTrac Delivery System. Resterilization 
may adversely affect the proper mechanical function of the stent graft or delivery system and could result 
in patient injury and/or conversion to an open surgical procedure. 

• For single use only. Delivery systems are disposable; do not reuse. 
Store at room temperature in a dark, dry place 

10.0 CLINICAL USE INFORMATION 

10.1 Recommended Skills and Training 

Physicians using the Talent Abdominal Stent Graft System must be trained in vascular interventional 
procedures and in the use of this device. 

The recommended skilllknowledge requirements for physicians using the Talent Abdominal Stent Graft System 
are outlined below: . 

10.1.1 Patient selection: 

• Knowledge of the natural history of abdominal aortic aneurysms and comorbidities associated with 
abdominal repair; and 

• Knowledge of image interpretation, stent graft selection and sizing. 

10.1.2 Physician skills and experience 

Either the individual physician operator or a combined, multidisciplinary team should possess extensive 
procedural skills and experience with: 

• Femoral cutdown, arteriotomy, and repair; 
• Non-selective and selective catheterization; 
• Live fluoroscopic and angiographic image interpretation; 
• Embolization; 
• Angioplasty; 
• Endovascular stent graft placement; 
• Snare techniques; 
• Appropriate use of contrast material; and 

Techniques to minimize radiation exposure. 

10.2 Material Recommended for Device Implantation 

At the time of surgery, it.is recommended that physicians have available: 

• At least one additional set of Talent Abdominal Stent Grafts (ofthe sizes intended for implantation) in the 
event that a device is contaminated or damaged during attempted placement 

• Additional Talent Abdominal Stent Grafts (one size larger and one size smaller) in the event that the 
original measurement underestimated or overestimated vessel sizes 

• Additional aortic and iliac extension cuffs of various lengths and diameters to customize the implant in 
order to fit the anatomy of the individual patient 

• Fluoroscope with digital angiography capabilities and the ability to record and recall imaging 
• Contrast media 
• Introducer sheaths for vascular access to access arteries and to perform diagnostic imaging 
• Assorted angiographic catheters, angioplasty catheters, graduated pigtail catheters 
• Assorted guidewires 
• Reliant® Stent Graft Balloon Catheter and other materials recommended by the Reliant Instructions for 

Use 
• Heparin and heparinized saline solution 
• Sterile lubricant 
• Surgical instruments and supplies 

10.3 Pre-Treatment Planning 

Correct sizing of the aorta and iliac vessels must be determined before implantation of the Talent Abdominal 
Stent Graft System. Medtronic Vascular recommends using spiral computer aided tomography (Cn as well as 
angiograms of both the iliacs and aorta. These images should be available for review during the procedure. 
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Each Talent Abdominal Stent Graft System must be sized appropriately to fit the patient's anatomy. Sizing must 
be to the vessel wall, not thrombus. Proper sizing of the device is the responsibility of the physician. See the 
recommended oversizing guidelines in Table 34. 

• Vessel over-distension and damage may be caused by excessive oversizing of the stent graft in relation to 
the diameter of the blood vessel. 

• Undersizing of the stent graft may lead to device migration and/or endoleaks. 

Physicians may consult Medtronic Vascular for guidance-in determining proper device dimensions based on the 
physician'S assessment of the patient's anatomical measurements_ 

Relevant materials should be readily available as listed in Section 10.2. Cutdown and vessel access are 
required and in some cases vessel by-pass may be required. A vascular surgical team should be readily 
available (i.e., within the same facility) in case of emergency conversion to an open surgical repair. 

To reduce the risk of thromboembolism, it is recommended that patients are anticoagulated during the 
procedure, at the discretion of the physician. 

If necessary, open narrow iliac vessels with standard Percutaneous Transluminal Angioplasty (PTA) catheters 
prior to Talent Abdominal Stent Graft System placement (according to standard endovascular procedures). If 
necessary, dilate the vessel with a tapered vessel dilator. A step-up approach is recommended for vessel 
dilation. 
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11.0 DIRECTIONS FOR USE - STENT GRAFT SYSTEM 

11.1 Pictorial References 

For pictorial references of the Talent Abdominal Stent Graft components and Coirrrac Delivery System, refer to 
Figure 1 and Figure 5 respectively. 

11.2 Vascular Access and Arteriotomy 

Following aseptic procedural guidelines perform arteriotomies at the access sites. Place a guidewire in the 
ipsilateral femoral artery and advance it above the renal arteries. From the contralateral side femoral artery, 
place a second guidewire directed to the abdominal aorta. Over the guidewire, place an angiography catheter 
above the renal arteries. 

11.3 Implantation of the Bifurcated Stent Graft 

11.3.1 Preparation of the CoilTrac Delivery System 

11.3.1.1 Carefully inspect the sterile package for damage or defects before opening. Do not use product 
after the ·Use By· date on the package. If the integrity of the sterile package has been compromised 
or the packaging or product is defective, do not use the product. Contact your Medtronic Vascular 
representative for retum information. 

11.3.1.2 Remove the package transport wire from the catheter tip. Then, hold the push rod firmly and draw 
the introducer sheath (graft cover) back a few millimeters (no more than 5mm) to loosen the fit 
between the graft cover and the stent graft. 

11.3.1.3 Prepare balloon. 

11.3.1.3.1 Connect an inflation device to the opened stopcock on the balloon inflation port. Draw a 
vacuum on the balloon and close the stopcock. 

11.3.1.3.2 Fill the inflation device With heparinized saline solution and open the stopcock. 

11.3.1.3.3 Hold the catheter with the distal tip and balloon pointing down. 

11.3.1.3.4 Partially inflate the balloon. 

11.3.1.3.5 Draw back on the inflation device to deflate the balloon. 

11.3.1.3.6 Repeat steps 11.3.1.3.3 through 11.3.1.3.5 until all air in the balloon is removed. Each time 
these steps are repeated, more air is displaced with liquid. Some changes in the catheter 
orientation may be necessary to vent all the air. . 

11.3.1.3.7 When all air in the balloon has been removed, draw a vacuum in the balloon (using the 
connected inflation device) and close the stopcock. 

CAUTION: Ensure a vacuum is drawn on the balloon before. proceeding, as pressure In the balloon could 
interfere with deployment of the stent graft. 

11.3.1.4 Connect a syringe filled with heparinized saline solution to the stopcock on the sideport extension 
and open the stopcock. 

11.3.1.5 While holding the device upright, flush the introducer sheath (graft cover) with the heparinized 
. saline solution (tapping the sheath to aid in releasing air bubbles). Close the stopcock and remove 
the syringe. Always leave the stopcock closed when not in use. 

11.3.1.6 Connect a syringe filled with heparinized saline solution to the guidewire exit port. Flush the 
guidewire lumen with the heparinized saline solution and remove the syringe. 

11.3.1.7 Re-seat the tip by holding the sheath hub firmly and pulling back on the guidewire lumen until a 
smooth transition with the sheath and tip is achieved. Place the cup plunger such that the distal stent 
graft spring is encapsulated in the cup plunger. Tighten the tuohy borst valve. 

CAUTION: When re-seating the tip, ensure that the proximal graft spring does not overtap the radiopaque 
"bullet". This may prevent the stent graft from deploying property. . 

11.3.2 Align the stent graft radiopaque markers with the patient's anatomy 
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11.3.2.1 Before inserting the device into the vasculature. visualize the radiopaque markers on the stent 
graft to identify positioning of the device within the sheath. 

11.3.2.2 Alignment 

Tum the delivery system to align the marker on the short stub leg with the patient's contralateral iliac 
a~ry -

11.3.3 Introduce System 

11.3.3.1 Advance the delivery system over the guidewire so that the most proximal spring of the stent graft 
and the radiopaque markers are visualized at the target location in the proximal aortic neck (Figure 
9). 

CAUTION: Never advance or retract the CoilTrac Delivery System from the vasculature without the use of 
fluoroscopy. 

CAUTION: Do not continue advancing any portion of the delivery system If resistance is felt during advancement 
of the guidewire or delivery system. Stop and assess the cause of resistance. Vessel or catheter damage may 
occur. Exercise particular care In areas of stenosis, Intravascular thrombosis or In calcified or tortuous vessels. 

CAUTION: Never use the pushrod to advance the delivery system through the patient's anatomy; this may cause 
inadvertent deployment. The Talent Abdominal Stent Graft cannot be reconstralned or drawn back into the 
introducer sheath (graft cover), even If the stent graft is only partially deployed. The sheath hub should be used 
to advance the system. 

Figure 9: Position the System 

11.3.3.2 Inject contrast media into the abdominal aorta and mark the position of the target location. either 
on the imaging screen or on the patient's body. Adjust the position of the stent graft such that the top 
edge of the graft fabric. as indicated by two radiopaque markers. is just below the lowest renal artery. 

CAUTION: When aligning the position of the CoilTrac Delivery System so that the Talent Abdominal Stent Graft 
is in proper position for deployment within the vessel, BE SURE THAT THE FLUOROSCOPE IS ANGLED 
PERPENDICULARLY TO THE CENTER LINE OF THE INFRARENAL AORTA TO AVOID PARALLAX OR OTHER 
SOURCES OF VISUALIZATION ERROR. ALIGN THE TARGET AREA/FIXATION ZONE (E.G., NECK) IN THE 
CENTER OF THE FIELD. Some cranlal-caudal angulation of the I-I tube may be necessary to achieve this, 
especially if there is anterior angulation of the aneurysm neck. 
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NOTE: Contrast media may be injected to identify the location of the lower renal artery arid verify the position before fully 
deploying the device. Once the proper proximal position has been identified, do not move the patient or imaging 
equipment. The angiographic catheter can be removed prior to deployment. However, if the angiographic catheter is not 
removed until after deployment, ensure that the tip is straightened (pigtail catheter) with a guidewire before removal so 

. that the stent graft is not pulled down. 

11.3.3.3 Confirm Position 

Ensure that the distal portion of the contralateral stub leg is above the aortic bifurcation and within the. 
aneurysmal sac, and not within the iliac vessel. Rotate the delivery system until the radiopaque 
marker on the distal-most spring of the short leg is aligned with the contralateral iliac artery 

CAUTION: Before initial deployment, position the stent graft slightly higher than the targeted location. 

NOTE: Conformance of the Talent Abdominal Stent Graft to the morphology of a patient's vasculature is enhanced when 
the connecting bar is oriented on the outside of the most severe bend of the ves~el. 

11.3.4 Deploy Proximal End 

11.3.4.1 Prior to drawing back the introducer sheath (graft cover) to deploy the stent graft, verify that the 
end of the push rod plunger is firmly positioned against the bottom of the stent graft and that the 
tuohy borst valve is tightened. Under fluoroscopy, proper positioning is indicated by a clearance of 
approximately 1 mm between the push rod coil spring and stent graft distal spring. 

CAUTION: Failure to seat the plunger against the stent graft end may result in incorrect pOSitioning. 

11.3.4.2 Prior to deployment, at the discretion of the physician it may be appropriate to decrease the 
patient's blood pressure to avoid inadvertent displacement of the stent graft upon withdrawal of the 
sheath. 

11.3.4.3 Verify that the balloon is deflated. Holding the push rod stationary with one hand while slowly 
withdrawing the introducer sheath (graft cover) with the other hand, align the introducer sheath (graft 
cover) marker band with the middle of the radiopaque bullet. This will indicate that the balloon is free 
of the introducer sheath (graft cover) and the stent graft is positioned for deployment. 

WARNING: The balloon must be DEFLATED before Initiating deployment of the stent graft. If resistance is 
experienced during Initial deployment, check to ensure that the modeling balloon is completely deflated. 

CAUTION: Never advance the push rod; use sufficient resistance only to hold it stationary. Do not rotate the 
introducer sheath (graft cover) during deployment 

11.3.4.4 Hold the push rod stationary with one hand while slowly withdrawing the introducer sheath (graft 
cover) with the other hand until the two proximal-most springs are past the introducer sheath (graft 
cover) radiopaque marker. 

CAUTION: Do not retract the introducer sheath (graft cover) before placing.the delivery system In the proper 
anatomical position, as this will initiate deployment of the stent graft. The Talent Abdominal Stent Graft cannot 
be reconstrained or drawn back into the introducer sheath (graft cover), even if the stent graft is only partially 
deployed. If the introducer sheath (graft cover) is accidentally withdrawn, the device will prematurely deploy and 
could be placed too high or too low. 

11.3.4.5 Use angiography to verify the position of the stent graft in relation to the renal arteries. If the stent 
. graft position is too high, loosen the tuohy borst valve and pull down on the guidewire lumen only, see 
Figure 10. This will pull the entire system down. Verify that the balloon is deflated before pulling 
down. Ensure that the distal edge of the contralat~ral stub leg of the bifurcated stent graft remains 
above the aortic bifurcation. 
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Figure 10: Deploy the Proximal End 

11.3.5 Deploy Distal End 

11.3.5.1 After confirming the correct position of the stent graft, also confirm that the push rod's cup plunger 
is still encapsulating the bottom of the stent graft. Under fluoroscopy, proper positioning is indicated 
by a clearance of approximately 1mm between the push rod coil spring and stent graft distal spring. 
Tighten the tuohy borst valve. 

11.3.5.2 Once the proximal end of the stent graft has been positioned, continue to withdraw.the introducer 
sheath (graft cover) until the distal spring is released from the plunger. If the distal spring does not 
fully release from the plunger, slowly rotate (less than 90"> and pull back on the push rod a few 
millimeters until the distal-most spring releases from the plunger. See Figure 11. 

CAUTION: Do not rotate the introducer sheath (graft cover) during deployment, as this may torque the device 
and cause it to spin on deployment or cause twisting of the iliac limb. 
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Figure 11: Deploy the Distal End 

11.3.6 Angiogram 

11.3.6.1 Using angiography, determine if any endoleaks are present, and verify the position of the 
implanted stent graft. 

CAUTION: High pressure injections of contrast media made at the edges of the stent graft immediately after 
implantation can cause endoleaks. 

If endoleaks are detected, they should be treated by using the balloon to model the stent graft against 
the vessel wall. See Section 11.3.7. A minor endoleak that does not seal after re-ballooning may seal 
spontaneously within several days. Major endoleaks that cannot be corrected by ballooning may be 
corrected by adding a Talent Abdominal Stent Graft extension cuff to the previously placed stent 
graft. Placing an extension immediately is.the most reliable course of endoleak management for both 
minor and major endoleaks. 

If balloon modeling of the stent graft is not performed, proceed to Section 11.3.S. 

11.3.7 Balloon Modeling of Stent Graft 

11.3.7.1 Open the tuohy borst valve (tum counter-clockwise) to allow free movement of the guidewire 
lumen. 

11.3.7.2 Move the guidewire lumen distally until the balloon is within the first covered spring. 

WARNING: When ballooning the stent graft, there is an increased risk of vessel injury and/or rupture, and 
possible patient death, if the balloon's proximal and distal radiopaque markers are not completely within the 
covered (graft fabric) portion of the stent graft. 

11.3.7.3 Open the stopcock on the inflation port. Inflate the balloon to firmly model the proximal covered 
spring, see Figure 12. USing fluoroscopy, watch for stent graft movement. Proper modeling should 
show very slight outward expansion of stent graft with balloon inflation. Be careful not to over· 
inflate-stop inflation upon observation of stent graft expansion. Over inflation of balloon can 
cause graft tears and/or vessel dissection or rupture. 

WARNING: Do not exceed maximum inflation diameter (40mm for the 30mm balloon and 20mm for the 20mm 
balloon). Rupture of the balloon may occur. Adhere to balloon inflation parameters as described in this booklet 
and on the product label. Over-inflation may result in damage to the vessel wall and/or vessel rupture, or 
damage to the stent graft. 
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NOTE: Care should be taken when inflating the balloon, especially with calcified, tortuous, stenotic, or otherwise diseased 
vessels. Inflate slowly. It is recommended that a backup balloon be available. 

The table below is a guideline for determining the volume of solution (25% contrasU 75% saline is 
recommended) required to obtain a given balloon expansion diameter: 

I Syringe accuracy +1- 5% 

CAUTION: Table 35 is only a guide. Balloon expansion should be carefully monitored with the use of fluoroscopy. 

11.3.7.4 Fully deflate balloon. If further modeling is required, move the balloon distallY to the next location 
requiring modeling. Inflate the balloon to firmly model the spring to the aortic wall. Using fluoroscopy, 
watch for stent graft movement. Proper modeling should show very slight outward expansion of the 
stent graft with balloon inflation. Over inflation of balloon can cause graft tears andlor vessel 
dissection or rupture. 

11.3.7.5 As necessary, repeat st~ps 11.3.7.3 and 11.3.7.4 until the entire stent graft has been modeled. 

Figure 12: Modeling the Stent Graft with the Balloon 

11.3.7.S If desired, an angiogram may be performed following balloon modeling using the procedure 
described in Section 11.3.S. 

11.3.7.7 If there is any focal area narrowing, use a PTA balloon (inflated diameter < graft diameter). If the 
area is still narrow after ballooning, place a stent graft extension. Do not leave any focal area 
untreated with significant narrOwing or abrupt kinks of the connecting bar; this can lead to thrombosis, 
damage of the stent graft, or result in an incomplete distal seal. 
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11.3.8 Delivery System Removal 

11.3.8.1 Ensure the balloon is deflated. Close the stopcock on the inflation port. 

11.3.8.2 Withdraw the guidewire lumen into the introducer sheath (graft cover), re-establishing the smooth 
transition of the tip with the introducer sheath (graft cover). This can be verified by fluoroscopic 
examination of the introducer sheath (graft cover) marker band aligning with the radiopaque tip. 

11.3.8.3 TIghten the tuohy borst Valve. 

11.3.8.4 Gently remove the CoilTrac Delivery System. Do not use excessive force. Use fluoroscopy to 
ensure that the stent graft does not move during the withdrawal. 

NOTE: Maintain vessel access until all Talent Abdominal Stent Graft components are placed. 

11.4 Implantation of the Contralateral Limb 

11.4.1 Prepare the CoilTrac Delivery System 

Prepare the CoilTrac Delivery System using the procedure described in Sedion 11.3.1. 

11.4.2 Align the stent graft radiopaque markers with the patient's anatomy 

11.4.2.1 Visualize the radiopaque markers on the stent graft to identify positioning of the device within the 
sheath. 

11.4.2.2 Turn the delivery system until the radiopaque markers, indicating the location of the conneding 
bar, are oriented on the outside of the most severe bend of the vessel. 

H.4.2.3 Observe the position ofthe delivery system's side port; use it as a reference in case the sheath 
turns during advancement in the aorta. 

11.4.3 Introduce System 

11.4.3.1 On the patient's contralateral side, insert a guidewire through the short stub leg and the aortic 
neck portion of the previously placed bifurcated Talent Abdominal Stent Graft. 

11.4.3.2 Advance the CoilTrac Delivery System over the guidewire and into the short stub leg of the 
deployed bifurcated stent graft. The conneding bar should always be oriented on the outside of the 
most severe bend of the vessel. 

CAUTION: Do not continue advancing any portion of the delivery system if resistance Is felt during advancement 
ofthe guidewire or delivery system. Stop and assess the cause of resistance. Vessel or catheter damage may 
occur. Exercise particular care in areas of stenosis, intravascular thrombosis or in calcified or tortuous vessels. 

11.4.4 Confirm Position 

To ensure proper docking of the contralateral limb, align the stub leg radiopaque marker with the proximal 
contralateral limb marker, ensuring at least 3cm of overlap between the components. The proximal spring 
of the iliac mating sedion should be inside and completely above the distal spring of the short leg. See 
Figure 13. 
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Figure 13: Proper Docking of Contralateral Limb to Contralateral Leg 

3cm 

11.4.5 Deploy Stent Graft 

Hold the push rod stationary and begin to slowly draw back the introducer sheath (graft cover), verifying 
that the proximal spring is deploying in the correct position within the short leg. When deployed, the 
proximal-most spring of the iliac section should open inside of and just proximal to the distal-most spring of 
the short stub leg. "interconnecting" the two sections together. Complete deployment of the contralateral 
iliac segment. 

CAUTION: Ensure through fluoroscopic visualization that the proximal section of the stent graft is not pulled 
down when deploying the contralateral limb in the short stub leg (contralateral side). 

NOTE: Do not rotate the delivery system during deployment, as this may alter the orientation of the. connecting bar. 

11.4.6 Model Contralateral Limb 

As necessary, the contralateral iliac limb can be modeled (see Figure 14) using the procedure outlined in 
Section 11.3.7. 
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Figure 14: Talent Stent Graft System with the Modeling Balloon 

11.4.7 Delivery System Removal 

Remove the delivery system using the procedure described in Section 11.3.8. 

11.4.8 Procedure Completion for Implantation of Stent Graft Main Body 

At the completion of the procedure, perform angiography to assess the Talent Abdominal Stent Graft for 
proximal and distal endoleaks and to verify the position of the implanted stent graft in relation to the 
aneurysm and renal arteries. Endoleaks at the attachment or connection sites should be treated by using a 
modeling balloon, such as the Reliant Stent Graft Balloon Catheter, to model the stent graft against the 
vessel wall. Major endoleaks that cannot be corrected by re-ballooning may be treated by adding Talent 
Stent Graft Extension Cuff(s) to the previously placed stent graft. 

CAUTION: Any endoleak left untreated during the Implantation procedure must be Carefully monitored after 
implantation. 

If aortic and/or iliac extensions are needed, proceed to Section 1.1.5, otherwise continue to Section 11.4.9. 

11.4.9 Close the Entry Site 

11.4.9.1 Remove the introducer and the guidewire. Repair the entry site with standard closure techniques. 

11.4.9.2 If, during placement of the Talent Abdominal Stent Graft, the arteries used for access to the aorta 
are injured, additional endovascular and/or surgical procedures to repair the injury will need to be 
performed. If vascular repair becomes necessary, follow appropriate institutional guidelines, including 
guidelines regarding continuation or termination of the overall stent graft procedure. 

11.5 Aortic and Iliac Extensions 

11.5.1 Usage of Radiopaque Markers to Ensure Minimum Overlap 

In the event that an extension (iliac or aortic extension cuff) is used, the mating sections are joined by 
aligning specific radiopaque markers. These radiopaque markers indicate the MINIMUM recommended 
overlap. The radiopaque markers used for mating are offset 30mm from the end of the extension. The 
edges of the graft material and the connecting bar are indicated by the proximal and distal radiopaque 
markers. See Figure 15 and Figure 16 for orientation of iliac and aortic cuffs. 
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Figure 15: Orienting Iliac Extension Cuff 

Align Figure 
Radiopaque Markers 

Figure 16: Orienting the Aortic Extension Cuff 

11.5.2 Close the Entry Site 

Align Figure 
Radiopaque Markers 

11.5.2.1 Close the entry site using the procedure described in Section 11.4.9. 
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12.0 IMAGING GUIDELINES AND POST-OPERATIVE FOLLOW-UP 

12.1 General 

All patients should be advised that endovascular treatment requires life-long, regular follow-up to assess their 
health and the performance of their endovascular graft. Patients with specific clinical findings (e.g., endoleaks, 
enlarging aneurysms, or changes in the structure or position of the endovascular graft) should receive additional 
follow-up. Patients should be counseled on the importance of adhering to the follow-up schedule, both during 
the first year and at yearly intervals thereafter. Patients should be informed that regular and consistent follow-up 
is a critical part of ensuring the ongoing safety and effectiveness of endovascular treatment of AAAs. 

Physicians should evaluate patients on an individual basis and prescribe follow-up relative to the needs and 
circumstances of each individual patient. The recommended imaging schedule is presented in Table 36. This 
schedule outlines the minimum requirement for patient follow-up and should be maintained even in the absence 
of clinical symptoms (e.g., pain, numbness, weakness). Patients with specific clinical findings (e.g., endoleaks, 
enlarging aneurysms, or changes in the structure or position of the stent graft) should receive follow-up at more 
frequent intervals. 

Annual imaging follow-up may include abdominal radiographs and both contrast and non-contrast CT 
examinations and duplex ultrasounds. If renal complications or other factors preclude the use of image contrast 
media, abdominal radiographs, non-contrast CT, and duplex ultrasound should be used. 

• The combination of contrast and non-contrast CT imaging provides information on aneurysm diameter 
change, endoleak, patency, tortuosity, progressive disease, fixation length and other morphological 
changes. 

• The abdominal radiographs provide information on device integrity (separation between components and 
stent fracture). 

• Duplex ultrasound imaging may provide information on aneurysm diameter change, endoleak, patency, 
tortuosity and progressive disease. In this circumstance, a non-contrast CT may be performed to use in 
conjunction with the ultrasound, since ultrasound may be less reliable. Ultrasound may be a less reliable 
and sensitive diagnostic method compared to CT. 

Table 36 lists the minimum requirements for imaging follow-up for patients with the Talent Abdominal Stent 
Graft. 

'A six month follow-up with CT Scan is recommended if an endoleak is reported at 1 month after the procedure 
2imaging should be performed within 6 months before the procedure. 
3Duplex ultrasound may be used for those patients experiencing renal failure or who are otherwise unable to undergo 
contrast enhanced CT scan. With ultrasound, non-contrast CT is still recommended. 
41f a Type I or III endoleak is present, prompt intervention and additional follow-up post-intervention is recommended. See 
Section 12.6 .. 

Ultimately, it is the physicial)'s responsibility, based on previous clinical results and the overall clinical picture, to 
determine the appropriate imaging schedule for a particular patient. 

12.2 Contrast and Non-Contrast CT Recommendations 

• Film sets should include all sequential images at the lowest possible slice thickness «3mm). Do not 
'perform large slice thickness (>3mm) and/or omit consecutive CT imageslfilms sets, as this prevents 
precise anatomical and device comparisons over time. 

• All images should include a scale for each filmlimage. Images should be arranged no smaller than 20:1 
images on 14 inch X 17 inch sheets if film is used. 

• Both non-contrast and contrast runs are required, with matching or corresponding table positions. 
• Pre-contrast and contrast run slice thicknesses and intervals must match. 

DO NOT change patient orientation or re-Iandmark the patient between non-contrast and contrast runs. 
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Non-contrast and contrast enhanced baseline and follow-up imaging are important for optimal patient 
surveillance. It is important to follow accepted imaging protocols during the CT exam. Table 37 lists examples of 
accepted imaging protocols. 

Table 37: Accepted maging Protoco s 

IV contrast No Yes 
Acceptable machines Spiral capable of > 40 seconds Spiral capable of > 40 seconds 

Injection volume NlA 150cc 
Injection rate N/A > 2.5cc/sec 

Injection mode N/A Power 
Bolus timing N/A Test bolus: SmartPrep, CAR.E. or equivalent 

Coverage - start Diaphragm 1 em superior to celiac axis 
Coverage - finish Proximal femur Profunda femoris origin 

Collimation <3mm <3mm 
Reconstruction 2.5 mm throughout - soft algorithm 2.5mm throughout - soft algorithm 

Axial DFOV 
32em 32em 

Post-injection runs None None 

12.3 Abdominal Radiographs 

The following views are suggested: 
• Four films: supine-frontal (AP), cross-table lateral, 30 degree LPO and 30 degree RPO views centered on 

.the umbilicus. 
• Record the table-ta-film distance and use the same distance at each subsequent examination. 

Ensure the entire device is captured on each single image (formatted lengthwise). 

If there is any concern about the device integrity (e.g., kinking, stent breaks, migration), it is recommended to 
use magnified views. The attending physiCian should evaluate films for device integrity .(entire device length 
including components) using 2-4X magnification visual aid .. 

12.4 Ultrasound 

Ultrasound imaging may be performed in place of contrast CT when patient factors preclude the use of image 
contrast media. In order to help support accurate evaluation, ultrasound images should be paired with noo
contrast CT images. A complete aortic duplex should be videotaped and analyzed for maximum aneurysm 
diameter, endoleaks, stent patency and stenosis. Included on the videotape should be the following information 

. as outlined below: 

• Transverse and longitudinal imaging should be obtained from the level of the proximal aorta, including 
complete imagery from the mesenteric and renal arteries to the iliac bifurcations to determine if endoleaks 
are present. Utilize color flow and color power angiography (if available). 

• Spectral analysis confirmation should be performed for any suspected endoleaks. 
• Transverse and longitudinal imaging of the maximum aneurysm should be obtained. 

12.5 MRI Safety and Compatibility 

Non-clinical testing has demonstrated that the Talent Abdominal Stent Graft is MR Conditional. It can be 
scanned safely in both 1.5T & 3.0T MR systems under the following conditions: 

1.5 Tesla Systems: 

• Static magnetic field of 1.5 Tesla 
• Spatial gradient field of 1000 Gauss/em 
• Maximum whole-body-averaged specific absorption rate (SAR) of 4Wlkg for 15 minutes of scanning. 

Based on non-clinical testing, the device was determined to produce a temperature rise of less than 1·C at a 
maximum whole body averaged specific absorption rate (SAR) of 4 W/kg for 15 minutes of MR scanning in a 
64MHz whole body transmit coil, which corresponds to a static field of 1.5T. The maximum whole body 
averaged specific absorption rate (SAR) was derived by calculation and verified by calorimetry. 
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Static magnetic field of 3.0 Tesla 
Spatial gradient field of 1000 Gauss/em 

M707213BOOI 

Maximum whole-body-averaged specific absorption rate (SAR) of 4Wlkg for 15 minutes of scanning (or the 
maximum SAR allowed by the MR System, whatever is less). 

Based on non-clinical testing, the device was determined to produce a temperature rise of less than 1°C at a 
maximum whole body averaged specific absorption rate (SAR) of 4 Wlkg for 15 minutes of MR scanning in a 3 
Tesla Siemens TrioTIM (VB 13 Software) MR scanner. The maximum whole body averaged specific absorption 
rate (SAR) was derived by calculation and verified by calorimetry. . 

Image Artifact (1.5 Tesla & 3 Tesla Systems): 

MR image quality may be compromised if the area of interest is in the same area or relatively close to the 
. position of the device. Therefore, it may be necessary to optimize MR imaging parameters for the presence of 
this implant. The image artifact extends approximately 5 and 8mm from the device, both inside and outside the 
device lumen when scanned in non-clinical testing using the sequence: spin echo and gradient echo, 
respectively in a 3.0T Siemens TrioTIM (VB 13 Software) MR system with a whole body coil. 

Patients with Talent Abdominal Stent grafts implanted in the abdominal aorta may safely undergo MRI for 
Normal Mode and First Level Controlled Operating Mode of the MR System, as defined in IEC Standard 60601-
2-33. 

12.6 Additional Surveillance and Treatment 

Additional surveillance and possible treatment is recommended for: 
• Aneurysms with endoleak 
• Aneurysm enlargement, > 5mm of maximum diameter (regardless of endoleak status) 
• Migration . 
• Inadequate seal length 
• Fracture 

Consideration for reintervention or conversion to open repair should include the attending phYSician's 
assessment of an individual patient's co-morbidities, life expectancy, and the patient's personal choices. 
Patients should be counseled that subsequent re-intervention, including the fact that catheter-based and open 
surgical conversion may become necessary following an endograft procedure. . 

13.0 DEVICE-RELATED ADVERSE EVENTS REPORTING 

Any adverse event (clinical incident) involving the Talent Abdominal Stent Graft System should be reported to Medtronic 
Vascular immediately. To report an incident, call (800) 465-5533 (in the US). 

14.0 PATIENT MATERIALS AND TRACKING INFORMATION 

The Talent Abdominal Stent Graft System is packaged with additional specific information which includes: 

• Temporary Patient Identification Card that includes both patient and stent graft information. Physicians 
should complete this card and instruct the patient to keep this card in their possession at all times. The 
patients should refer to this card anytime they visit additional health practitioners, particularly for any 
additional diagnostic procedures (e.g. MRI). This temporary identification card should only be discarded 
when permanent identification card is received. 

Device Tracking Fonn to be completed by the hospital staff and forwarded to Medtronic for the purposes 
of tracking all patients who received a Talent Abdominal Stent Graft (as required by Federal Regulation). 
The hospital's submission of the device tracking form to Medtronic is also required for a patient to receive 
the permanent identification card. 

Upon receipt of the device tracking form, Medtronic will mail the patient a pennanent identification card. This card 
includes important information regarding the implanted stent graft. Patients should refer to this card anytime they visit 
health practitioners, particularly for any diagnostic procedures (e.g. MRI). Patients should carry this card with them at all 
times. In addition a patient information booklet (PIB) will be provided to the phYSicians during training and additional 
copies will be available upon request. The PIB will also be available online on the Medtronic website 
(www.medtronic.com).This booklet provides patients with basic information on abdominal aortic aneurysms and 
endovascular repair therapy. 
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15.0 CONFIGURATIONS AVAILABLE 

Table 38: Bifurcated Stent Grafts with the CoilTrac Delivery System 

00 Bif!Jrcated 
Covered Proximal .. Distal Length (Fr.) (mmxmm) (mm) Configuration Configuration 

36x20 
36x18 

34x20 
34x18 
34x16 155, 170 

32x20 
24 32x18 

32x16 
32x14 

30x20 
30x18 
30x16 FreeFlo 
30x14 Closed Web 

28x20 
28x18 
28x16 140,155, 
28x14 170 

26x18 

22 26x16 
26x14 
26x12 

24x14 
24x12 

22x14 
140, 155 Bare Spring 22x12 

The delivery system working length is 45cm. The total length of the stent graft can be determined by adding 
approximately 15mm to the covered length shown above. 

20 

18 

14x24 
14x22 

14x20 
14x18 
14x16 
14x14 
14x12 

14x10 
14x8 

75,90, 
105 

105 

Open Web Closed Web 

The delivery system working length is 45cm. The total length of the stent graft can be determined by adding approximately 
15mm to the covered length shown above. 
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T bl 0 Ir E a e4 : lac xtenslon Cuffs ·th C ·IT 0 r s WI 01 rac e Ivery iystem 

00 Iliac Extension 
Covered· 

Proximal Distal 
(Fr.) (mm x rom) Length Configuration Configuration (mm) 

22x22 79 

22x18 74 

18x24 
80 18x22 

20 

18x18 
18x16 

140 18x14 
18x12 

20x16 74 

20x20 79 

18x20 Open Web Closed Web 
18x18 80 
18x16 

18x14 75 

18x12 
18 80 

16x16 

16x12 75 

14x14 80 

14x10 75 

12x12 81 

. 12x08 75 

10x10 81 

The delivery system working length is 45cm. The total length of the stent graft can be determined by adding 
approximately 15mm to the covered length shown above. 

22 

FreeFlo 
Open Web 

20 
30 

The catheter working length is 45cm. The total length of the stent graft can be determined by adding approximately 
30mm to the covered length shown above. 
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16.0 EXPLANATION OF SYMBOLS 
Explanation of symbols that may appear on product labeling. 

~ . 

Contents: One (1) TALENTTM ABDOMINAL Stent Graft System with COIL TRAC 
One (1) set of patient tracking materials 
One (1) instructions for use reference 

® 
Do not use if package is damaged 

~I 
Non-pyrogenic 

~ 
Peel here 

~ 
Pull tab to open 

i 
Store at room temperature in a dark, dry place 

~ 
MR Conditional 

Ii only 
CAUTION: Federal (USA) law restricts this device for sale by or on order of a physician. 

I STERILE I EO I 
Sterilized using ethylene oxide 
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MANUFACTURER: 
MEDTRONIC, INC. 
710 Medtronic Parkway NE 
Minneapolis, MN 55432-5604 
U.S.A. 
Tel: (763) 514-4000 
Fax: (763)514-4879 
www.medtronic.com 

MANUFACTURED IN: 
MEDTRONIC VASCULAR 
3576 Unocal Place 
Santa Rosa, CA 95403 
U.S.A. 
Tel: (707) 525-01.11 
Fax: (707) 525-0114 

U. S. CUSTOMER SERVICE I PRODUCT INQUIRIES 
Tel: (800) 961-9055 
Fax: (800) 929-2133 

© 2008 Medtronic 
All Rights Reserved 

m IIID~ III ulrm 1IIIIDIlmill 
M707213B001 Rev A 

Protected by one or more ofthe following United States patents: 5,190,546; 5,591,195; 5,713,917; 6,287,315; 
6,306,141; 6,102,938; & 6,344,052. Additional patents pending in the United States as well as other countries. 
Licensed under U.S. Patent 5,871,536. 
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Self-Expanding Nitinol Stents
Material and Design Considerations 

Dieter Stoeckel, Alan. Pelton, Tom Duerig 

Nitinol Devices & CompoJ1tmts 
a Johnson It, Johnson ,company 
47533 Westittghouso Drive 
Fremopt, CA 9.4539 USA 
Phone 510-623.6996. Fax 510-623.;6995 

Abstract: 

Nitinol (Nickel-1ltanium) alloys exhibit a combiriation,ofptOperties which:mab these aUoys pudcularly .suited for solf· 
expaud.ina'steD18. Some ofthesCfJ)fOperties calmofbo louncUD ongiD.eo;riD,g ~teria1s uso6 for ~ tOday. 'lltop8per 
atplains the timdamentaJ' mechaniSm of abaPc mcmoty and ~hWticity and how they relate to tho characterfstio 
perfonnmce of8e~ steDt&. , Nitinol SUIIlt8 ~ manufaotured 10 a size slightly ,larg«thaD tho,tatpt wssol trize 
and deUvered CODS1rained in a delivery systeID.. JJter deploymeni they position themselves against the vessol waD with a, 
low, chronic outward,fon:e. They resist 0U18ide threes With a si,gnifiC&ltly higher radial resistive fo~ Despite tho bigh 
Dickel content ofNitinol, its cormsion JeSi8bmoe and biocompa1ibility is equa110 that of othot implant mataials. Tho 
most cOmmQD NitiDol stenr.s are listed and described. 

Intrpduction .. 

When Charles Dotter experimented with Nitinol wire coib al1ead ofhU tbno. 1'I,le melting'and proee.ssinl of"Nidnol, 
as in1aa-arterial scaft'olda back in tho early i1ineteen an iD1enneta1lic compound of titanium and DiCkel, had DOt 
eightlos, Nitinol was known only for itsunnsual Shape been mtly developed with CODSistentquality, nor W the 
memorY effect [1).Aeoil wound to a sman._ ~ proJ*tles ofthls.material been tb11y understood. ~t 
delivered through a catheter into the vessel, would expand twenty years after Dotter 8 8Itperimeots, Nitinol ,steDt8 are 
to a 1qer diameter, e.g. the diameter ,of tho ves.sellume.n, , self--expantting without the Deed forpoat..dq)loy.mem ' 
upon warming with ~OOC saline solution (Fig. 1). AJ. heatins. They me superelastic, i.e. crush recoyerablet ex.ert 
though the shape memory effect looked like ideally sai1ed a gentle chronic o\JtWBl"dforce and me genemlly more 
for the scaffolding ofvessoJa, it took many more years for physiologiCally compatlble tbin balloon--expaDdable 
Niti:nol sten18 to appear in the market Dotter clearly was stems. All major medical device companies' as well as 
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Fia.l Nitinol con ste11t used by Dotter [11. coiled for 
de1ive1y and beat expanded 

many smallerptoclucers now 01fer Nitinol'stents rot 
(maiuly pq,heral) v8scular and DOll-vascular indications. 

In the following, after at briefexplanation of tho mecha
nisms of sbapo mmnmy and su:pere1astici~, we will 
descn"be the unique material prOperties QfNi~l and how 

. they relate to the performance characteristics of'Nitinol 
atent8. . 

Sppere1t!!ticity and SJwmMmnmv ip NitinQ) 

CoDventlonalstent mate:dils, like su,inless 'steel or cobalt 
based alloys, exhibit a distinctly different elastic clefonna
tion behavior from tbat of tile structural materials of 1he 

. living body. The·elastic cle£ormation of theso metals and 
alloys is limited to applOX. 1% 8tI8in, and olcmgation 
typ1ca11y iDcreasea and deorea8ea linearly (proportiOJUllly) 
with the applied forco. lit contriIst:,.DBtural materials, lib 
hair. tendoD and bono can be elastically defoDned, in some 
cases, up to 10% strain in a DOn-liDearway (2). Whe:n the 

, deforminS 81resS is released. the strain is RCOVerM at 
lOwer stresses. As showD in Fig. 2. tho loadingluoloading 
cycle is characterized by a prono~hysteresis. 

Hair 

NitiiloJ 

Bone 

Tendon 

Strain 
Fig. 2 Biomecbanical compatibility ofNitinol: cleforma.. 
tiOD characteristics otNitinol and liviDS tissues [2] 

2 

A similar behavior is found with NitiDol alloys, cquiatomic 
or near-equiatomic inteIinetaJlic oompounds of titaniUm 
and nickeL Fig. 3 shows a characteristic stn:ssIstrain curve 
for a lfttinol alloy wire at body temperature (as will be 
shown later, the properties ofNitinol alloys are strcmgIy 
temperature dependent). As with natural ma.teri$. the 
loadiD,g ~ lUIloadiDg curves shbw plateaUS, aloDa which 
laIge deflectiolis (strains) C8Ji be accIID1nlated on loadin& 
or ~ onmdoading" without significam inCIOaso, or 
decn:ase,~. in loads (stress). BOcauso defoIDll
lion ofmare 1ban t OOA; strain can be .elasticaUy recowred, 
this behavior is called supereJastici~. 

Strain 
Fig. 3 .Schematic stress-strain diasmm for Nitfnol and 
staiDless steel 

~1aa1ic Nitinol appears mactOSCOpically to be simply 
very elastic. However,. thD mechanism of dofbrmaticm is 
quite ditrerent from COJWeDtiODal eluticny,.Ot simply 
stretchiog of atomic bonds. When a 81reSs is applied to 
Nitinot. and after a -rather modeit elastic detftmnation. the 
material yields to tho appliedstresa by cbmigiDJ its crystal 
8Ir\1Ct1J1'e. Thia stros8 induced phase trMsf'mmation 
allows the materiai. to abanga shape as a directIe8pODSO ., 
the applied stress. ~ the stresses ate nmovecl. tho· 
matmial reverts to 1he.original structure an4 recovers its 
original shape. While supemlasticity is the resu1t:of a stnIss 
induced phase ttansfotmation, shape memmy is 1bo result 
of a thermal phase transfo~011.In filet. when 
su:p~tic Nitinol is cooled to below a ~ tempera
Que (tho·transfbrmatioD ~ which is dependent 
on alloy oomposition and.processing history), it also 
ohangea its cryslil stNoturo. If no force is applied, this 
phase change is Dot accompanied by a shape chango. The 
ma1mi8l caD be pl8stica1ly defomied in tho low tCmpara
~ phase , but the original shape can be restwed by 
heating abovothc 1r8Il81brmation tomperataro [3]. 

Self.crxpanding Nitinol &tents am 1II8lI11factuIe with a 
diameter larger than that of tho 18rget vessel. Their 
tmnsformadon temperature is typically set to 30 degrees C. 
'!hoy can be easily Crimped at or below room temperatwo 
and placed in a delivmy system. 10 prevent premature 
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expansion during delivery into the body, the stent is 
constrained by 8 retractable sheath or other means. At the 
treatment site it is messed from the delivery system and 
expands until it hits tho vessel wall and conforms to it. 
Now at body temper.ltule. tho stem is superelastic. 

Material ConsidemtioDS 

Nitinol is aD. allOy composed of 55 w.% nickel and balanco 
. titanium. It has foUDd widesPread acceptaDce as a material 
of cJloico ~mcdica1 implants and devices [4]. It derives 
its unique propertici from a solid state ~D, 
which can be trlS8~ thermally or mechanically. and is 
dependent on the composition and processing history of 
the JD81eria1: This adds another lovel of complexity to tho 
material specification 1l1id may explain why ASTM 
SJ*ificadODS [5.6,7] describing material composition and 
teSt methods havo only recently been issued. In addition to. 
ot ova. iDstcad ot tho commonly known ~ eharac
toristics like chemiaa1 composition, YOUDS 8 modulWl; 
yield stfellgth. ultimato toIISilo strength an4.olongatiOll to 
failure. properties like inmsformation terDperalUl'e..uppor 
and lowerpla1eau sttess, ox:overablo strain and pmD81lcmt 

set have to be taken into accOUDt. As mentioned above, 
these properties are BttoDg1y depCDdent an tho processing 
history and play an important role in tho design·imd 
Dl8Il1JfacturiDg of aelf-expanding stems. 

BiocompabDilit;y and Corrosion 

It is now wo1ltmdentood chat NitiDol ~ CODtmllccl 
j1rocessing to acbit:vo·optinial shape mcuiory and 
supereJastic properties [8]. In the same way. surface 
~fng Is required.in Older to promote op1imal cono
aion resistanco and biocompatibillty. Propody tteatocl 
Nitinc>1 imp1an1s are very con'OSion mistaDt 8IId 
biooompatiblo [9]. N'dinol.like Utanium and stainleSs steel 
LO ... is a self-puiivatiDg material, i.e. it 10ims a stable 
SI.1I'.fiIce ~ Iayer.that protects the base material from 
general COIl'OsUm [10]. Considering the high Dickel content 
of the alloy, then: -. understandably, ccmcerns that Dickel 
may dissolve from the material duo 10 corrosion aD;d cause 
adverse effects. On the other band, other alloys that 
contain high levels ofnickel. such as MP3SN (a Co alloy 
with 35 weight % Ni), or 300 series stainless steel (approx. 
10 w.% Ni) exln'bit 8004 biocompatibllit.Y,1IId have 10Dg 
been used as implants ~ orthodoDtics~ orthopedics and 
cardiovascular app~OIlS [il]. Several studies have 
measured Dickel release during the exposure ofWltinol 
implants to body fluids. During an In vitro dissolution 
study ofNi1inol dental archwireS in sa1iva [12], it was 
found Ihat N'rtin.ol appliances released an average of 13.05 
rilg/day Dickel. which iuignificantly below the estimated 
averago dietary intake of2oo·300 mg/day. In another study 
[13], orthodontic patients with Nitinol appliances bad Nt
coDCeDttation in their bJood measured during a period of 5 

3 

months. Results showed no signitic8J1t increase in the 
nickel blood level throughout the study. 

A comparative in vitro cell cu1tme study [14] measured 
Dickel release from Nitinol and 316L stainl~ steel in. 
fibroblast and osteo~last ceD culture media. In both media, 
nickel1evels were higher in.the Nitinol group the first day 
and decreased rapidly with time to achieve similar levels 
as 316L after 8 days. It is imporlaDt tp highJigbt that even 
though higher levels of Dickel were measwecl in the 
NitiJlol group, Dickd did DOt reach toJdc values and cell 
prolifetation or cd1 groWth near the iiDp1ant sur&ce was 
iwt aftocted. Furthemmre, in this study, Nitiilolwas cmIy 
1,IlecbanicaBy polished whilo staiillcss &mel was 
electropo1iBhed. Th8 authom speculated that passivation 
tteatments. such as electropolishing, would decrease the 
nickel .:eleaso ftom Nitinol. 'Th evaluate tho o:tfeet of 
dift'ereilt surface tre8tmei1t methods an the Ni-ionJelease. 
1'Iepanier et al [IS] bn1M1'!!PJd mcchaDicaDy polished and 
electropoQshccl samples ofNltinol, MP3SN an4 316L 
stainless _1 in Han1c a ph)lBiological solution at 37 
dear=s C for a period of gmaterthaD 1000 hours (Fig 4). 
It was fbund that sam.p1es that were prepamJ by mecIIaDi
cal polishiilg released higher amounts ofNi-ions than 
those prepared by eleoIrOpoliaJdDg. Surface aulys1s da1a 
demon1Itrat81bat the eloctropo1isbin.g prooesa Je.IIloves 
excessmcke1 from the surfilce and folms a layer enriched 
~ 1itaDium (in tho form.ofnOJ. In COD1rast, the mechanj.. 

1 

..... MPI011 

.,...BPJa'D 
_MPus. 
.... 81"11& 

..... ·MP ...... 

...... 1PMr3Sft 

10 . 100 1000 

11mB (hours) 
10000 

Fig 4: Ni ion ~ ftomNitiDol. MP35N and staiD1ess 
steel (MP: mecl!!mjcally polished, EP: olec1ropolished) 

'Thble 1: Ratio ofNi to Ti in tho surface of mechanically, 
olecttopolished or passivated samples ofNitinol, MP35N 
and stainless stccl . 
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OxIde 1'hJckneee (JIm) 
y". 5 Bl'eak-down po1eDtia1 as a fimction of oxide tbio1mess on NitbIol (oxide created by varyiDa heat tn:a1mcnt time 
and temperature); .insert: JaUlts.ofpotelltiostatic coxrosion tests ofNitfnol samples with oloctmpo11shecl and oxk1ized 
·surtaees 

cally polishe4·sampiea have a relatively high concentration 
of Dickel in·the surfaco ('!able 1). FurIhonnoro. dlo 
mechanieaDy polished NitiDOl and MP3SN samples ShOw 
an increase .oNi ionmlcaso after 1000 holU3. This may . 
be due to coiTosion acdvJty (piUiDj)' after tho iDitiill000 
hour time period in'tho nan-pasaivated samples. 

AS'Ild ~P2129 provides a quantitativo method 
recopizecl by the FDA for1he accelended assesSment of 
tho CODOSionresistance of implant matedais [1"6). 1'he 
most relevant.data derived from this test is tho break-dowJl 
~.s.,;,s1ncom~~tDmia~~yby· 
pit formatioil. A high breakdown potential indWate8 that 
the matcria1is very stable and resists pitting. Although no 
oftlciallfmilB havo beenestablisbed,. materials with an Bw 
=I> SOO m V me conaidered Sufficiently c:curosion resistant 
and safe for the use as implaDIs. This value is used by 
Cmdia. 8 Johnson 8r.1ohnson CQJDpaJiy, as the intema1 
stand8rd for aD Nrtinol imp1au1:a. It correSponds with tho 
ecmosion reaistance of tho staiDlcsa steel Pa1maz..Schatz 
steDt as .. pn:dicative device •. ihesrent with tho longest 
implantation history. 

Anodic polarimtion teats per ASTM F2129 have been·used 
to evaluate Ihe influence of~ preparation on the 
~ susceptibility ofNitinol stcnts. T.repaDier at al. 
[17] have shown that electropolished Nitinol steo.18 have 
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excellent coimsion ~ with breakdown poteDtials 
CEw> greater dwl800 m V, whereas diol\. ofnon
e1ectroPQ~ steD18 was on tho order of200 1D.v. It was 
·further shown that the bJukdowD potmdial of . 
el~~81eD1s ~ degradccl to'" than.SOOmV .-thamal trealmen18 in tho 4OO1C to SOOSC I8IJ8Oo This 
led to the conclusion thatoptimal ~ aud 
biocompat1biJitymults are obtained with a _ tJtaDimn 
~dO (TiOJ sUrface layer formed a11er e1eo1lopoJiab.fng 
(passivation) ttatmcmtl. n 1brther appe8JB tbat.nnf&mnity, 
rather dum thickness, of tho ~ is.~important to 
protect the material1iOm. C011'OSion. Mom NCeIU studies 
[18] comJ8te~with thotbickneas of_ oxide layer 
created by beiJt..treating electro.Polisbed Nitinol samples 
(Fig.S). 

To hupiove the radiopacity ofNitinol ateDt8. markm are 
often attached to 1he steQt stmrs.lIowevoI; 'when COllPliDg 
Nitinol w1lb dissfmDar materials. gaJvmiic corrosion 
eff'ects have'to ~ CODSUterecl. Matkots me typically made 
.from high density materials lib gold, platinuia, or 
tantalum, ~ol and tantalum arega1vaDical1y siDiiJar 8Dd 
thus. tho combitiation hu DO si,gnifi_ offect on the 
conosion rcsis1anc:o.. In contrast, golcl8lld platinum are 
more noble than Nitinol (or staiJlles8 steel) and can cause 
sevem:ga1vanic cODOsion oftb.c Nitinol (or stafDless sreel) 
stent. Therefore. the use of tho noble metals asmarbrs 
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requires either an insulatiQg layer between the ,tent and 
the ~ or the assembly has to be c:oau:d with a. 
protective coating. 

In 1999. the medical community as weD as the device 
industly were a1~ to the corrosion issue by reports by 
Riepe et at [19] on tho observation of sevotOly .corroded 
Nltinol graft scaffolds Dom explantecl stentor aortic 8teDt 
gm8s after 5 months implantation (Fig. 6). It was prelimi
narily speculatecltliat ce11-iDduced olecuochemica1 
COJIoSion or active 0elIular destruction of the surfaces 
(~g., osteo-clasts-bono) might haw been RSpOlI8lDle for 
the sOvme conoaiOli. However. subsequent cell cultme 
testbig wi1h Nitinol :test samples pelf01lDed by Riepe 8 

groopdid not induce any coaosicm [20]. Further analysis 
of the f8Ued comp~ revealed an oxide thickness of 
0.2-0.3 Jlm (dctennined by Auger analysis) and an ~ of 
280 mV (ftom anodic 1'OlatizatiOIl1eStS). In COllttaat, 12 
month explants of eleetropoUahed smft 8cafrolds eUmjnrd 

by Pelton ot a1 $bowed ~ 8igDa of CQttOsiOD. The oxide 
thickness on thoso devices was approximately 0.0111JD and 
the ~ > 900 mv.11da hlghHghts tho importance of 
optimized sur&ce piepatadon. Most Nitinol stcnts 
marketed today·have o1ectropolished surJaCes. 1b.em have 
bcenno ~ l'epOl't8 on c6miliOD cases. 

Fig 6: top: heavJ1y cmroded Nidnpl eXplant (5 IDOJl1bs 
[19D.boUOm: olcclropolished Nitinol explant (12 months, 
with Ta madcer shaMed) 

Material Specific DeyJco Cb~8 

The most unusual property ofNitlnol alloys is sJres3 
hySlerwis. While in most engineering materiaJa stress 
increasos linearly with strain upon loading and decreases 

5 

along the same path upon unloading (as shown in Fig. 3 
with steel as an example), Nitinol exhibits a distinctly 
ditl'ercnt behaviour. A1\er an iDitiallinear increase in stress 
with stmin,laige straiDscan be obtained with only a small 
fbrther stress increase. This is called the loading plateau. 
The end of this plateaU is :reached at·about 8% strain. 
Unloading from tho end of tho ~ region, causes the 
stress to decrease rapidly until a lower plateau ( unloading 
plateau) is reached. SUain is n:cowred in this region with 
only a small decRaso in stress. The last portion of tho 
deforming strain is finally recovered in a linear fashion. 

a ~. Stant Diameter Strain 

Fig. 7 Schematic $'eSS b.ysteresia and concept of biased 
stifIhosa as demoDsIrated with thD cycle insaticm into 
deliveIy 8yBtcmtdep1oyment/~<impJessiOIl of a stont 

Tho s1rcss ~ or path depeDctonco ofNitinol maulll 
m.a ckMt::o fe8toro termed blased 8tI/IireI8 [21]. This 
CODCePt is illustrated in Figwe 7. which again shows a 
schematic supereJastic stress:......m curve fbr NitiDOl, 
il1us1mtiDg both mm-Jinear response 8Dd hysterosfs. Using 
this graph, we will foUO", the cycle of crim.piD.g a steIlt 
intoa dOlivay systaD, dep~ itaod have it expand and 
imeract with the vesseL For (his purpose, tho axes have 
boon otumsccl 10m 8tIOSS - strain 10 hoop fim:o -.Bttmt 
c1iamoter. A 8bmt of a given size laJgert1um. the vessel 
(poiDt a) is crlmpediDto a delivery system (point b), 
fheD packaged, stmilizcd and shipped. After·fosertion to 
the taIget site. the iIteDt· is teleased into a vessel. expanding 
ftmn b until movemCDt is stopped by impiDlemem with 
the vessel(poiDt c). At this point, t\aJther expansiOD of . 
tho stent is prevontcd. Bocaose tho stent did not expand to 
ilS j)IHOt shape, it continues to exert a low outward force. 
termed chronic (Jutwardforce or COP. Howowr, it will 
resist recoil pressures or any other euemaJ compression 
mea with f'oIOCS dictated by the loading curve 1iom point 
c to d, which is substantially steeper (stif fer) than the 
.m1oadiJlg liDo (towards c). These mes are caUed 
radial reslstiveforces or RRF (22]. 
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Fig. 8 Unloading curves ofN,itinol steDt8 (Cordis SMARI') at dift'Dront deployment taDpelatums; iDsert radial force 
. test set-up, 8Cbemati~ . 

ThO UIllJ$UIl elastic ~s ofN"dinol allows tho 
c:cmtimJiDs nperrins ~ of1he &tent actiqon tho veisol 
waIl. COF. to maaiD very low even t1uough.1arge do1J.eo.. 
tiona and oversiziq of tho &tent. . Meanwhile the forces 
. generated by the stmt to resist compression. RRF. increase 
rapidly with defleciicm until the ptateau stress is reached. 
Althoush most 801f:.cmpanding 8t=It p1accmcats are 
precedecl by a petCIl18D.OOU8 bDsbhmnaJ balloon 
angioplasty, there are iDdicatlcms ~ the cibroJiic outward 
force of a Nitinolateot pJaced witboutprevi~ PTA 
causes t1ie vessel to·nmodel with less in1imal hyperplasia 
dim ifPTAja ~ prior to stentiDs (23]. 

Another UDUiual £eatuie ofNitinoJ steDta isthoir tl111lpf!1'tl
tunI dependtinl alljJiles$. Stents with a transition tempeaa
~ of30 degtcea ~ fee1 __ weak~ squeezed or 
c:rusb:edat roOIQ. or lower temperatme. In contrast, they 
feel moch stiffer whmi squeezed at 1BIDpenIIDreB above 30 
degrees. Fis. ·S·shOWB 8ctuaJ. UD1oadfDg·curvea of a NitiDol 
st:eDt (Cordia SMAn Sientlwith a cIiameter of 10 mm at 
c1ift"eftmt ~ The tDSt set-up (iDsert) is descn'becl. 
in [24]. As C8D.~ ~ from this srapb. thO cbronic 
~ forco actually doubles when the tem:peraQlrO is 
increased from 20 to 37 degrees C~.As mentioned bcfOro. 
tho traDsition tcm~ of tho Btent can bo adjusted to a 
certain eltteal during pmcessfD&, This lives the clMjgner 
another option to iDcrease or decreaSe tho radial tbrces of 
tho steDt without cbanging 1be design or phySical dimen
sions, as for each degree that tho tnmsition temperatu1'8 is 
belovibody ~·the loading and UDloading forces 
increase.by &pptoxim8tely 4 NJmm2. 

Kink realstance is an imponant feature ofNItinol for 
stoots in superficial vessel8 that could be deformed 
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tbroush 0UI8ide forces. Tho carotid artery is a prime 
ezamplo. There is a pmcoived risktbr balloonJDtP8"dah1fJ 

stems'm carOtid arteries to be pormaDODdy deformed 
throush outside pressure resut.1iq iDa p~ or coma 
p1etoly bJocJced yessel. once the buckliDg streilgth oftbo . 
steQt i$ ~ Ai1hough Nititull stems typically clem t 
have the lmck1iD.g 8tl'oQsth ofstaiDlcss steel stcmts,. they 
C8D1lDt be PDnD""f'Ddy defOrmed tbroush 0lUSid0 fbro.es. 
NitiIiol &teD1S caD be complo1ely eomptmecl (cnl8hed) flat 
and will mum to their· miaiDal diameter when tho cteronn
iDs fon:C is rcmcm:d (Pis. 9). A quantitative ana1yais of tho 

. forces rolmmt 10 tho pedbrmanco of supare1astfc IIImtB 
can be found b:l (22), 

Fig. 9 Extrem deformation of a Nitinol steDt (Cordis 
SMART); the stent will recover after tho load is removed 

Nitinol is non-fenomagnetic with a .ower magnetic 
susceptibility than stainless steel MR1 CDmpatlbilily is 
directly related to tho SIlSCeptibitity JIl operties of a 
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material, relative to human tissue. Therefore, Nitinol 
produces less artifacts 1ban stainless s~ similar to pure 
ti1aDhun. It has to be noted, however, that processing of 
the matotia1 can influence the quality of the MR image 
substamiaUY. 

Nitinol Stmt-Desiw 

In tho fo~owiag, we will try to list and descn'be tho self,. 

GXpanding Nitinol steJltB cwrently beiDg marketed-or in 
• evaluation (1ib1e 2). Designs included in this-survey have 

been ~ in brochures and company websites. 
Lib othem, this review is clearly DOt complete and may 
describe 8tenIB that ate not yet, no longer. or DOt world
wide available. 

• 

• 

• 

• 

• 

• 

.-

'Wne-baSed Stent Desigus 

The evolution ofN'dinol stent desigas is c1earIyliDked to 
tho cIevolopmeni of the material itseJ.£ Barty ODs lfrtiDol 
was onIy-awi1abl0 -in wire fimD. Ccmsequently, eady 
lfrtinolateD.tB were wire coils, ~ to J?otter s experi
mental cJev1co. 'Ibday. coD steDts made frOm roUDd or flat 
lfdinolmaro..m ~1e.1bcy are maiDly11SCd1br 
DOn-Vucular appticatiODS (o.g. Bndocare s HorimD Stem 
far the relief ofbladdcr outlot obstruction). with the 
-exCeption of tho _IntraCoil SteDt (Jntratherapeudcs, Fag. 

, 101 whieh is indicated for tho treatment ofpatienla with
superficial femoral artery and popliteal artery lesioDa. ODe
advantage of simple wir8-coDa is their mtrieVabiJUy iii 
certain ippticatioDs. As described eailier, Nitinollooses its 
atiffiaese when cooled. Tho BDdoCaro Horizon or tho D&E 
Mmnolratb prosta1ic stODis can boretrieYed &om tho 
pmstato by ~ tho clovico with cold solution. Tho 
stems become soft-and pliablo and can be retrieved with a 
graspina ~ (Fq. 11). 

Fig. 10 Intracoil stem (lntralberapeutics) 

Other early wirebasecl stellt designs are the Cragg Stem 
(MinThc, Fig. 12), a sinusoidal coil with peak-to-vaUey 
suture COD.DeCtiODS for vascular and DOD-vascuJar applica-

(Microvasivo, BSC). Newer designs are the ZA. biliary -
SteIlt (COok, Fig. 13). a modified knitted design. and the 
braided Expander Stem (MediCOIp). The Boston Scientific 
Symphony Stent is a wiie foancd design with struts 
welded to foan hexagonal cells. While wire based stcnts 
generally are very flexible, the Symphony Stem is quite 
rigid ~1S14). 

Fig. -11: De,pJoymentandretreaval (farrigbt) oftbo 
Horizon Sbmt (EncIoCare) 

Fig. 12: CraUStcD.t 

Fag. 13: Cook ZA laaitted 8teQt 

tions, and the knitted Ultraflex Esophageal Stent Fig. 14: Welded Symphony Stent (BSC) 

7 
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Company Name Product Name Fabrication Method Comment. 
Bald MClmthmm Laser cut tube r2S1 
Bam MemDthenn-Fle:xx Laser an tube 
Bani Luminexx Lasec cot tube Welded Ta markers 

• BBmm . VaseQtlex SE Laser QIt tube 
Bio1rOnik Ph11an Laser cot tubo SiCcciated 
BSC Radius Laser QIt tube 
BSC S Weldedwirc Sleeve PtIr markers [29] 
BSC U1traflex Kmtted wire 
BollOn Medical Bnddedwiro 3 
C81I11JUS Laser cut.tube 31 
Cook ZA KniUedwirc Sleeve Au ID8J'ka'8 3 • 

. COOk ZUVer Laser cot tube Coined Au markeis 
COrdis SMART Laser cot tube £33] 
Ccmtis SMARTeR. Laser. cut tube Coined Ta.markelS 
Cordis SMARTC'Autm1 Laser cut CUbe CoIned TamarkeJa 
C0rdi8 P1eciae Laser cut.tnbe. 
EndoCare Horizon Plat wire con r3-• 
&doTs NcxStcDt Laserc:ut_ .. 3 . tors MtmI)katb W'aeont 3 
FJaotStmtMedic:al F1cxStent Braided wfze Au coated. 3 
Guidant Laser cut·tuJ)o r3: 
'IDtmt teJ8lJeuUcs ImraCoil Wire coil 3 • IDInI Prot a ·Laser cut tube 
ID1ra . cs Prota GPS Laser c:u.t tube Coined Ta markeis 
lD1la lC1'81)Outics EDdoCofi Flat wire con 
Intm JeI'81lOutics il-81l Flat wire co n 
Jomecl l08toDl So1fX Laser cut tube ~40 

Jotoc FJowSteDt Diamond Laser cut tube DLCcoated 41 
Medicorp Braided wire 4 
MedtnmikAVB BrldReSE Laser art tube 4 • 

Sinus Laser cot lUbe '4-. SiJlus..Aorta Leser cut tube 
Sinus-Flelt Laser an tube DLC coated loot) 
Sinus-TIPPS Laser cot tube· Pre-.baDed 
SiDus-REPO Laser cut tube DLC coatedjOilti 

Vascular Architects AsPire dual raD Iadda' coil ePTFE covered r4sf· • 

• Table 2: List of popular Nitinol self-expanding stents 

• 
8 
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.Sheet-baSed Stent Designs 

A. ~ disadvantage ofbIaided or knitted wire-based 
stents is the crossing of Ii» fi1!UMDts This increases the 
wallthickness of the 8te:Dt and the deliverY pro1i1e. 
Moreover. there are concerns about fretting COD'OSion or 
the wear of.the Nitinol at ~ cross-over points. Whetl 
Nitinol sheet became available, Angiomed (B81d) dovel-, 
oped tho fimt laseNnIt N"rtinolsteot by cutting a pattem 
fi:om sheet, roiling it up aDd we1diq at specific strut 
locatioDs (pis-IS). 
All iiltereatiDa ~t basod NidDol stcDt is the c:xperimCDtal 
ratchetitI8 EndoT ex stern,.simiIar to the design su.ggested 
by Sipart (Pia. 16) (46). IUs chBin.icany etChed :&:om. thin 
NitiDol sheet to prodw:o a series of windOws and a lockiDg 
featore at 000 edge. It is roUed up 10 •. sma11 diameter roU . 
and placed o.mo a PTCA ballOOD. The aSsembly is then 
placed into the ~ mad the cti8m.etarofthe atebt is 
'acIj1Wed by Jnt'Ia1iDg the ballooll. . As the baUoon ~ 
the stat uncoils to.the deaJred diameter to prop open tho 
vesseL no ateDt is lockecl into place by UDicple taba that 
slido into the 8teDt ~ 1ipon baloon detlatton. 'Ibia 
deaip. provides a wido l'IDIo of diametet8 to oustom fit fot 
each tnWment It combines ba1tDoil expandability with the· 
superelasticit¥ after dep1oy.aumt.IIowover., it.bas aome of 
the peroeived dJsadvaDtapa altho knitted wire SI&m1B with 
J1OI)onnHm1n cros.HeCtion aud poteatial frettiDs ciosa-over 
~ . 

Fig. IS: Sheet-based Memothmm SteDtwith 
~p wolded stJuta 

Fig.16 Concept ofa sizable superelastic stent [44] 

over-

.9 

Vascular Architect s aSpire stent uses a dual-rail ladder 
type &ame that is also etched &om Nitinol sheet and 
covered with ePFTFB.lt is helically coDed onto a delivery 
system that allows deployment with a variablo pitch to 
keep vessel sidebranches opeD. 

In the mid 199Os, Nitinol scwn1ess tubing appeared ~ the 
marJmt in production quantities. Wuh it ca:m.o .1aser cuttiDs 
oft1lb'ablrNidnol components. 1bday, by far most self:. . 
cxpandiDg Nitinol8tmds are jn'oducedby laser cuttini of 
Nitinol tubing. EarlY examples are tboAngiomed (Bard) 
MemOtherm and the Saimec:t"RactiDs sbm.1B •. 1be 
Memothcrm ~ a rigid,.closeckcU designwitb a dia
ino.nd shaped p8ttem simiJarto the orlgiDal Palmaz balloon 
a:pandabJo steDt. The R.adiUs, on tho oib.ei' band, is a . 
flexible open-cell de"isigD with sequential riDgs ad periOdic 
peat-to-peak llOD-tlex bridps. Most Jaser;.cutWdinol 
stems employ variatioas lJJJdIor c:ombinatiorls of these 
basic desigufeaturea (Fig. 17. Fia. 18).111eftI are N"nmoJ 
8Umt8 in tho marbttbat am coated with silicon cmbido 
(SiC) or diamond Hkeoarban (DLC).1t is probably fiIir to 
state that these deve1opmein1S am JDO!\\driven by product 
~ than aotDa1 aofcmtifio ooufderations [47]. 

PiS- 17: Laser-cw: tubular Nitino18llmts.left: SMART 
Stem (Contis). right MemotheDn SUmt (Bard) 

Fig. 18: Laser-eut tubular Nitinol ~ top: Jostent sClfX 
Ste.1lt (lomed). bottOm: Dyualink SteDt (Guidant) 
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Radiopacity Enhancements 

Theoretical calculations as wen as exPClhnental studies 
show that the radiopacity ofNrtinol is similar to that of 
stainless steel for equivalent dimensions. However, as the 
stent profiles continue to· shrink to accommodate smaller 
dellvet)' systemS, the cross section decreases with a 
concomi1aDt cJeC:rease in x-ray visibility. Themfore, to 
imPlV\'O the ~ic visibility of the Nitinol stems. 
ra4iopaque marlcerB am o~ attached or integrated into 
the design of tho st&mt. Tho OptiDied Sinus 8teDt family. for 
example, foatwes a set of tab madcas at the stem ends that 
are iDtegralpartS ofthesteDt cutout of the· tubing (Fig. 
19). The advamap ofthia approach is that thoro ~ DO 

compatibility issUes, as no dissimilar metals are inVolved. 
On tho other band, it allows only moderato viat'bility 
~ Tantalum ~ are riveted or coined iDto 
eyelet-tbaped tabs at tho atds oftbe Cordis Smarter and 
SmartContml stoiltS (Fig.20). As mentioned earlier, . 
Tantalum and Nitinol are close together in the galvaaic 
series of~ i.e. ~ CoiIoshm-is llOt apmblcm.. 
The Cook Zilver aterit is Of similar design. butusea SOld 
JiIarkmB Instead of1\tDtabun It is asaumed that the emire 
steDt is ~ witIl a 1biDpolymor layer to protect it form 
gaivanio conosion. 

• Fig. 20 Coined Tantalum m~ of the SMARTeR stent 
(Cordia) . 

10 

• 

'Ilmtalum tabs are welded to the ends of the Bard 
Lummexx stents (Fig. 21). B~ of tho large mass of 
these 1abs,·the X-my visibility of this stent is very good. 
. There are concerns, howev~ tbat f?riUle in~ layets 
can be created during welding ofNitinol and'Dmtalum. 

Fis- 21 . Welded 'faiiuwm iDarkeIs OfCho Imninmr Stem 
(Bard.) 

Fig. 22 Platinum-Iriclium ~eeve JIUIIbr ofdJe Symphony . 
s.tent~.$CiCnti1ic) 

P~IricIJum sleeves are Used as~ Cordle wJro. 
baseclBSC Symphony stem (Pis. 22) whilo the.Cook ZA . 
knitted stentU8e8 Gold sleeves. As mentioDecl above 
compatibility issUes have to be ccmsidemi When usiDg 
these mateda1 combfDatlons. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

Mr. Mark Spreeman 
Senior Regulatory Affairs Manager 
Medtronic Vascular 
3576 Unocal Place 
Santa Rosa, CA 95403 

Re: P070027 

APR 1 5 2008 

Talent™ Abdominal Stent Graft System 

~ 
Public Health Service J, 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20850 

• Filed: October 18, 2007 

• 

• 

• 

• 

• 

• 

Amended: November 20,2007 and February 6, and March 24,2008 
Procode: Mill 

Dear Mr. Spreeman: 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration 
(FDA) has completed its review of your premarket approval application (PMA) for the Talent™ 
Abdominal Stent Graft System. This device is indicated for the endovascular treatment of 
abdominal aortic aneurysms with or without iliac involvement having: 

• Iliac/femoral access vessel morphology that is compatible with vascular access 
techniques, devices, and/or accessories; 

• A proximal aortic neck length of~ 10mm; 
• Proximal aortic neck angUlation ~ 60°; 
• Distal iliac artery fixation length of~ I5mm; 
• An aortic neck diameter of 18-32mm and iliac artery diameters of 8-22mrn; and 
• Vessel morphology suitable for endovascular repair. 

We are pleased to inform you that the PMA is approved. You may begin commercial 
distribution of the device in accordance with the conditions described below and in the· 
"Conditions of Approval" (enclosed). 

The sale, distribution, and use of this device are restricted to prescription use in accordance with 
21 CFR 801.109 within'the meaning of section 520(e) of the Federal Food, Drug, and Cosmetic 
Act (the act) under the authority of section 515(d)(1)(B)(ii) of the act. FDA has also determined 
that, to ensure the safe and effective use of the device, the device is further restricted within the 

\ 
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meaning of section S20(e) under the authority of section 5 1 5 (d)(l)(B)(ii), (1) insofar as the 
labeling specify the requirements that apply to the training of practitioners who may use the 
device as approved in this order and (2) insofar as the sale, distribution, and use must not violate 
sections 502(q) and (r) of the act. 

In addition to the post-approval requirements outlined in the enclosure. you have agreed to the 
following conditions of approval: 

1. 

2. 

You have agreed to provide a clinical update to physician users at least" annually. At a 
minimum, this update will include, for your pivotal study cohort and your post-approval 
study cohort, a summary of the number of patients for whom data are available, with the 
rates of aneurysm rupture, secondary endovascular procedures, conversion to surgical 
repair, aneurysm-related mortality, major adverse events, endoleak, aneurysm 
enlargement, prosthesis migration, and patency. Reports of losses of device integrity, 
reasons for conversion and causes of aneurysm-related death and rupture are to be 
described. A summary of any explant analysis findings are to be included. Additional 

. relevant information from commercial experience within and outside of the' US is also to 
be included. The clinical updates for physician users and the information supporting the 
updates must be provided in supplements to your PMA. 

In addition to the periodic report (often referred to as annual report) requirements outlined 
in the enclosure, you have agreed to provide the following data in a separate post
approval study report. You have agreed to perform a post-approval study for TaJent™ 
Abdominal to evaluate the longer-term safety and effectiveness of the Talent™ 
Abdominal Stent Graft System through five years of implantation. The primary endpoint 
for this study is freedom from aneurysm-related mortality at 5 years. Aneurysm-related 
mortalitY is defmed as: . 

Death from rupture of the abdominal aortic aneurysm or from any procedure 
intended to treat the AAA. If a death occurred within 30 days of any procedure 
intended to treat the AAA, then it is presumed to be aneurysm related. 

This study is expected to include 260 patients, 166 endovascular patients from the 
original pivotal study cohort, as well as enrollment of an additional 94 patients at up to 30 
investigational sites. At 1 month, 12 months, and, at eacb annual visit, a contrast 
enhanced CT scan, abdominal x-ray and physical examination will be conducted. All 
data will be entered into a database, analyzed, and submitted in post-approval reports to 
the FDA, and a final report will be submitted after completion of the follow-up and 
analysis. This follow-up plan will allow an evaluation of aneurysm-related mortality, 
major adverse events, migration, patency, endoleaks, device integrity, aneurysm 
enlargement, aneurysm rupture, secondary endovascular procedures and conversion to 
open surgical repair over time. 
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3. 

Upon completion of this post-approval study, you must provide a supplement with 
revised fabeling that reflects the study findings. 

You have also agreed to perform an evaluation to better understand the overall outcomes 
in females and non-Caucasians undergoing endovascular aneurysm repair (EV AR) with 
the Talent Abdominal Stent Graft System. This evaluation will include a subset 
evaluation of the females and non-Caucasians enrolled in the post-approval study 
described in item 2 above, as well as a summary of the current literature research results 
of females and non-Caucasians having undergone EV AR. This evaluation is to include 
descriptive statistics to summarize literature-derived outcomes in patientS with the EV AR 
therapy, literature-derived Talent Abdominal Stent Graft-specific outcomes, and post
approval study outcomes in female and non-Caucasians populations. Findings of this 
evaluation must be provided with each regular post-approval study report update until the 
completion of the post-approval study described in item 2 above. 

Within 30 days of your receipt of this letter, you must submit a PMAsupplement that includes a 
complete protocol of your post-approval study. Your PMA supplement should be submitted in 
triplicate to the address below and reference the PMA number above to facilitate processing. 

Expiration dating for this device has been established and approved at 2 years. 

CDRH does not evaluate information related to contract liability warranties, however you should 
be aware that any such warranty statements must be truthful, accurate, and not misleading, and 
must be consistent with applicable Federal and State laws. 

CDRH will notify the public of its decision to approve your PMA by making available a 
summary of the safety and effectiveness data upon which the approval is based. The information 
can be found on the FDA CDRH Internet HomePage located at 
http://www.fda.gov/cdrh/pmapage.html. Written requests for this information can also be made 
to the Dockets Management Branch, (HFA-305), Food and Drug Administration, 5630 Fishers 
Lane, Rm. 1061, Rockville, MD 20852. The written request should include the PMA number or . . . 

docket number. Within 30 days from the date that this information is placed on the Internet, any 
interested person may seek review of this decision by requesting an opportunity for 
administrative.review, either through a hearing or review by an independent advisory committee, 
under section 515(g) of the Federal Food, Drug, and Cosmetic Act (the act). 

Failure to comply with any postapproval requirement constitutes ~ ground for \vithdrawal of 
approval of a PMA. Commercial distribution of a device that is not in compliance with these 
conditions is a violation of the act. 

You are reminded that, as soon as possible and before commercial distribution of your device, 
you must submit an amendment to this PMA submission with copies of all approved labeling in 
final printed form. The labeling will not routinely be reviewed by FDA staff when PMA 
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applicants include with their submission of the final printed labeling a cover letter ~tating that the 
final printed labeling is identical to the labeling approved in draft [onn. Jfthe final printed 
labeling is.not identical, any changes fr~m the final draft labeling should be highlighted and 
explained in the amendment. 

All required documents should be submitted in triplicate, unless otherwise specified, to the 
address below and should reference the above PMA number to facilitate processing. 

PMA Document Mail Center (HFZ·401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
9200 Corporate Blvd. 
Rockville, Maryland 20850 

If you have any questions concerning this approval order, please contact Dorothy Abel at 
(240) 276-4169 .. 

Enclosure 

Sincer' 
f 

4.~~ 
Jfl D.. uckennan, M.D. 
Director ~ 
Division' f Cardiovascular Devices 
Office 0 Device Evaluation 
Center for Devices and 
Radiological Health 
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Last Modified: 10-18-06 

CONDITIONS OF APPROVAL 

PREMARKET APPROVAL APPLICATION (PMA) SUPPLEMENT. Before making any 
change affecting the safety or effectiveness of the device, submit a PMA supplement for review 
and approval by FDA unless the change is of a type for which a "Special PMA 
Supplement-Changes Being Effected" is pennitted under 21 CFR 814.39(d) or an alternate 
submission is permitted in accordance with 21 CFR 814.39(e) or (t). A PMA supplement or 
alternate submission shall comply with applicable requirements under 21 eFR 814.39 of the final 
rule for Premarke.t Approval of Medical Devices. 

All situations that require a PMA supplement cannot be briefly summarized; therefore, please 
consult the PMA regulation for further guidance. The guidance provided below is only for 
several key instances. 

A PMA supplement must be submitted when unanticipated adverse effects, increases in the 
incidence of anticipated adverse effects, or device failures necessitate a labeling, manufacturing, 
or device modification. 

A PMA supplement must be submitted if the device is to be modified and the modified device 
should be subjected to animal or laboratory or clinical testing designed to determine if the 
modified device remains safe and effective. 

A "Special PMA Supplement - Changes Being Effected" is limited to the labeling, quality control 
and manufacturing process changes specified under 21 CFR 814.39(d)(2). It allows for the 
addition of, but not the replacement of previously approved, quality control specifications and 
test methods. These changes may be implemented before FDA approval lip on acknowledgment 
by FDA that the submission is being processed as a "Special PMA Supplement - Changes Being 
Effected. 1.1 This procedure is not applicable to changes in device design, composition, 
specifications, circuitry, software or energy source. 

Alternate submissions permitted under 21 CFR 814.39(e) apply to changes that otherwise require 
approval of a PMA supplement before implementation of the change and include the use of a 
3D-day PMA supplement or annual postapproval report (see below). FDA must have previously 
indicated in an advisory opinion to the affected industry or in correspondence with the applicant 
that the alternate submission is pennitted for the change. Before such can occur, FDA and the 
PMA applicant(s) involved must agree uponany needed testing protocol, test results, reporting 
format, information to be reported, and the alternate submission to be used. 

Alternate submissions permitted under 21 CFR 814.39(f) for manufacturing process changes 
include the use of a 30-day Notice. The manufacturer may distribute the device 30 days after the 
date on which the FDA receives the 3D-day Notice, unless the FDA notifies the applicant within 
30 days from receipt of the. notice that the notice is ·not adequate. 
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POSTAPPROV AL REPORTS. Continued approval of this PMA is contingent upon the 
submission of postapproval reports required under 21 CFR 814.84 at intervals of I year from the 
date of approval of the original PMA. Postapproval reports for supplements approved under the 
original PMA, if applicable, are to be included in the next and subsequent annual reports for the 
original PMA unless specified otherwise in the approval order for the PMA supplement. Two 
copies identified as "Annual Report" and b~aring the applicable PMA reference number are to be 
submitted to the PMA Document Mail Center (HFZ-40 1), Center for Devices and Radiological 
Health, Food and Drug Administration, 9200 Corporate Blvd., Rockville, Maryland 20850. The 
postapproval report shall indicate the beginning and ending date of the period covered by the 
report and shall include the following infonnation required by 21 CFR 814.84: 

1. Identification of changes described in 21 CFR 814.39(a) and changes required to be 
reported to FDA under 21 CFR 814.39(b). 

2. Bibliography and summary ofthe following infonnation not previously submitted 
as part of the PMA and that is known to or reasonably should be known to the 
applicant: 

a. unpublished reports of data from any clinical investigations or nonc1inical 
laboratory studies involving the device or related devices ("related" devices 
include devices whIch are the same or substantially similar to the applicant's 
device); and 

b. reports in the scientific literature concerning the device. 

If, after reviewing the bibliography and summary, FDA concludes that agency review of one or 
more of the above reports is required, the applicant shall submit two copies of each identified 
report when so notified by FDA. 

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21 CFR 
814.82(a)(9), FDA has detennined that in order to provide continued reasonable assurance of the 
safety and effectiveness of the device, the applicant shall submit 3 copies ofa written report 
identified, as applicable, as an "Adverse Reaction Report" or "Device Defect Report" to the PMA 
Document Mail Center (HFZ-40I), Center for Devices and Radiological Health, Food and Drug 
Administration, 9200 Corporate Blvd., Rockville, Maryland 20850 within 10 days after the 
applicant receives or has knowledge ofinfonnation concerning: 

1. A mix-up of the device or its labeling with another article. 

2. Any adverse reaction, side effect, injury, toxicity, or sensitivity reaction that is 
attributable to the device and: 

a. has not been addressed by the device's labeling; or 

b. has been addressed by the device's labeling but is occurring with unexpected 
severity or frequency. 
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3. Any significant chemical, physical or other change or deterioration in the device, or any 
failure of the device to meet the specifications established in the approved PMA that 
could not cause or contribute to death or serious injury but are not correctable by 
adjustments or other maintenance procedures described in the approved labeling. The 
report shall include a discussion of the applicant's assessment of the change, 

. deterioration or failure and any. proposed or implemented corrective action by the 
applicant. When such events are correctable by adjustments or other maintenance 
procedures described in the approved labeling, all such events known to the applicant 
shall be included in the Annual Report described under "Postapproval Reports" above 
unless specified otherwise in the conditions of approval to this PMA. This postapproval 
report shall appropriately categorize these events and include the number of reported 
and otherwise known instances of each category during the reporting period. Additional 
infonnation regarding the events discussed above shall be submitted by the applicant 
when detennined by FDA to be necessary to provide continued reasonable assurance of 
the safety and effectiveness of the device for its intended use. 

REPORTING UNDER THE MEDICAL DEVICE REPORTING (l\1DR) REGULATION. 
The Medical Device Reporting (MDR) Regulation became effective on December 13, 1984. 
This regulation ,was replaced by the reporting requirements ofthe Safe Medical Devices Act of 
1990 which became effective July 31, 1996 and requires that all manufacturers and impQrters of 
medical devices, inc;luding in vitro diagnostic devices, report to the FDA whenever they receive 
or otherwise become aware of infonnation, from any source, that reasonably suggests that a 
device marketed by the manufacturer or importer: 

.1. May have caused or contributed to a death or serious injury; or 

2. Has malfunctioned and such device or similar device marketed by the 
manufacturer or importer would be likely to cause or contribute to a death or 
serious injury if the malfunction were to recur. 

The same events subject to reporting under the MDR Regulation may also be subject to the 
above" Adverse Reaction and Device Defect Reporting" requirements in the "Conditions of 
Approval" for this PMA. FDA has detetmined that such duplicative reporting is unnecessary. 
Whenever an event involving a device is subject to reporting under both the MDR Regulation 
and the "Conditions of Approval" for a PMA, the manufacturer shall submit the appropriate 
reports required by the MDR Regulation within the time frames as identified in 21 CFR 
803.10(c) using FDA Fotm 3500A, i.e., 30 days after becoming aware ofa reportable death, 

. serious injury, or malfunction as described in 21 CFR 803.50 and 21 CFR 803.52 and 5 days 
after becoming aware that a reportable MDR event requires remedial action to prevent an 
unreasonable risk of substantial hann to the public health. The manufacturer is responsible for 
submitting a baseline report on FDA Form 3417 for a device when the device model is first 
reported under 21 CFR 803.50. This baseline report is to include the PMA reference number. 
Any written report and its envelope is to be specifically identified, e.g., "Manufacturer Report," 
"S-Day Report," "Baseline Report," etc. 
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Any written report is to be submitted to: 

Food and Drug Administration 
Center for Devices and Radiological Health 
Medical Device Reporting 
PO Box 3002 
Rockville, Maryland 20847-3002 

Additional information on MDR is available at http://www.fda.gov/cdrh/devadvice/351.html 
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9438-1 ~ 

~ -;,0 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

r---------------------~----------------~--------------------_r----------------------------------------------------------------~ 

In re application of: 
JERVIS, James E. Group Art Unit: 3764 

Serial No.: 08/483,291 Examiner: Yu, J. 

Filed: 06/07/95 Batch No. G18 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMEN.TS 

TRANSMITTAL OF FORMAL DRAWINGS 

Patent and Trademark Office 
Washington, D.C. 20231 

Attention: Official Draftsman 

Dear Sir: 

Please find (4) sheets of formal drawing(s) for this application. Each sheet of drawing 
indicates the serial number and Group Art Unit on the reverse side of the drawing. 

Date: g/r/~I 
I I /. 

SHELDON & MAK 
225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(626) 796-4000 

Respectfully submitted, 

SHE,???? 
BY: __ -i'~~,:r-~:::....=:..-w""--------

Danton K. Mak 
Reg. No. 31,695 

CERTIACATE OF MAILING: I hereby certify that this paper is being deposited with the U.S. Postal Service as First Class Mail in an 
envelope addressed to: 

Patent and Trademark Office, Washington, D.C. 20231 
Attention: Official Draftsman 

Date signed: __ --.!~~----l<------=()_1,I'---

J:\Medtronic\9438-1 \Trans Formals.wpd 

BY:~~~" _ 
vNorman Anderson 
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Application/Control Number: 08/483,291 Page 2 

Art Unit: 3764 

Information Disclosure Statement 

1. The information disclosure statement filed on 3/9/01 and 3/12/01 fails to comply with 37 

CFR 1.97(d) because it lacks a statement as specified in 37 CFR 1.97(e). It has been placed in the 

application file, but the information referred to therein has not been considered. 

2. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Justine Yu whose telephone number is (703) 308-2675. The examiner can 

normally be reached on Tuesday - Friday from 8:30 AM - 6:00 PM. The examiner can also be 

reached on alternate Mondays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Mickey Yu, can be reached on (703) 308-2672. The fax phone number for the organization where 

this application or proceeding is assigned is (703) 305-3590. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to Everett Williams whose telephone number is (703) 305-1708. 

(1)£.----
Justine Yu 

April 19,2001 
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Attorney Docket Nirinber 9438-1 
~~ ~ J> ... _ (:=;) . '.~ 

:=-:0 - .. " 
°c ,:1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE~,: ~ ~; 
J. \. 

Examiner: Justine Yu --.-.. 

rr.: -: ";1 ::::>[="c. ...0 _ 

r.;: ; '" 
;0-: ~ ~ 

~> - ,.1 
r, :::.~ '9 .:::; 

Serial No.: 08/483,291 Group Art Unit: 3733 r:i r7, .s::: 
(fl :,.-:-. --.0 

Filed: June 7, 1995 

For: 

INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

, . 

r 
(J) 

,~ .> rc ~~', } 
L, : __ ·-w . :..: .~ . ~ 
j";, ·0 --=::.. 
·-·0 ..::0 
:,'1"7 -

~:~ '.(:fJ 

t."I? 
(,-:.6: g' 
[c', __ 
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Attached is a Form PTO-1449 listing documents believed to be relevant to the 

above-identified application. It is respectfully requested that these documents be considered by 

the Examiner and an initialled copy of the form be returned to the undersigned. 

It should be noted that the word "prior" has been deleted from the form. 

It is believed that this disclosure complies with the requirements of 37 C.F.R. 1.56 

and the Manual of Patent Examining Procedures Section 707.05(b). If for some reason the 

Examiner considers otherwise, it is respectfully requested that the undersigned be called so that 

any deficiencies can be promptly remedied. 

Some part of the documents may have markings thereon. No significance is 

meant to be attached to the markings: 
03/13/2001 RHARISI 00000131 08483291 

01 FC:126 180.ooOP 

J:\Medtronic\9438.I\lOS.3.200I.wpd 
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PATENT 
Attorney Docket Number 9438-1 

This Infonnation Disclosure Statement should be considered pursuant to 37 

C.F .R. § 1.17(p) in that the fee of $180.00 set forth in Section 1.17(p) is enclosed. 

The Commissioner is hereby authorized to charge payment of any additional fees, 

in particular the following fees, associated with this communication, or credit any overpayment 

to Deposit Account No. 19-2090: 

Date 

SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medtronic\9438-1\I0S-3-200I.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: Jttjy-
JYG. Sheldon 
Reg. No. 27,953 

ii 
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YES 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in cofitbrmance and not 
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Form PTO -A820 
(also form PTO-1449) 
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Docket Number 9438-1 

Applicant(s) JAMES E. JERVIS 

Filing Date June 7, 1995 

DATE 

DATE 

Application Number 08/483,291 

COUNTRY CLASS 
SUBCLA 
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Cragg, Andrew et aI., A New Percutaneous Vena Cava Filter, American Journal of Roentgenology, September 1983 
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TRANSLATIO 
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Hughes, M.D., James L., Evaluation of Nitinol For Use As A Material In The Construction of Orthopaedic Implants, John Hopkins 
T University School of Medicine, December 1976 
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--.J :J:: 
'EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in coC!!9rmanea andf"li1 
considered. Include copy of this form with next communication to applicant. 0 ;;0 (") 

Form PTO -AB20 
(also form PTO-1449) 
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In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

SUPPLEMENTAL INFORMA nON DISCLOSURE STATEMENT 

Assistant Commissioner for Patents 
Washington, D. C. 20231 
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Attached is a Form PTO-1449 listing documents believed to be releFaiit tolhe ;, I 
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above-identified application. It is respectfully requested that these documents be consideteo by 
I V' 

the Examiner and an initialled copy of the form be returned to the undersigned. 
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It is believed that this disclosure complies with the requirement~ of37 ~F.~l.5;Gj 

. a - 0 
and the Manual of Patent Examining Procedures Section 707.05(b). If for soqie reas<§lthe , 
Examiner considers otherwise, it is respectfully requested that the undersignea be called so that 

any deficiencies can be promptly remedied. 

Some part of the documents may have markings thereon. No sigruficance is 

meant to be attached to the markings. 
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• PATENT 

Attorney Docket Number 9438-1 

This Information Disclosure Statement should be considered pursuant to 37 

C.F.R. § 1.17(p) in that the fee of $180.00 set forth in Section 1.17(p) is enclosed. 

The Commissioner is hereby authorized to charge payment of any additional fees, 

in particular the following fees, associated with this communication, or credit any overpayment 

to Deposit Account No. 19-2090: 

Date 

SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:lMedtronic\943S.1\IDS·SUPP·3·2001.wpd 

Respectfully submitted, 

SHELDON & MAK 

BY: __ ~~ ''4+-' d-/-JJ_Jr-____ _ 
Je~SheldOn 
Reg. No. 27,953 
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Cragg, Andrew et al., Nitinol Spiral Vena Caval Filter, Seminars in Interventional Radiology, 3:3, September 1~6 c.n 
R r-

Simon et aI., A Vena Cava Filter Using Thermal Shape Memorv Alloy", Radiology 1977 (125:89-94) 
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T Cragg et ah Percutaneous Arterial Grafting, Radiology 1984 (150:45-49) 

EXAMINER DATE CONSIDERED 

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

Form PTO -A820 
(also form PTO-1449) 
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The opinion in support of the decision being entered today was 
not written for publication and is DQt binding precedent of the 
Board. 

Paper No. 27 

. UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS 
.. / AND INTERFERENCES 

Ex parte JAMES E. JERVIS 

Appeal No. 1999-2649 
Application 08/483,291 

HEARD: February 7, 2001 

MAILED 

FEB 262001 
~~I. u T.M. OFFICE 

BOARD OF PATENT APPEALS 
MID INTERFERENCES 

Before CALVERT, FRANKFORT, and BAHR, Administrative Patent 
Judges. 

CALVERT, Administrative Patent Judge. 

DECISION ON APPEAL 

This is an appeal from the final rejection of claims 21, 23, 

25 to 31, 34 to 38, 40 to 42 and 44 to 46. Claims 32, 33, 39 and 

43 were also finally rejected, but the examiner states on page 2 

of the answer that claims 32 and 33 are allowed, and claims 39 
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Appeal No. 1999-2649 
Application 08/483,291 

• 
and 43 were canceled by an amendment filed with appellant's 

brief. 

The involved invention generally concerns medical devices 

made of shape memory alloys (SMA) which display the property of 

stress-induced marte~sile (SIM)l. The particular subject matter 

in issue is defined by the claims on appeal, which are reproduced 

in Appendix A of appellant's brief. 

The references applied in rejecting the claims on appeal 

are: 

Foster, Jr. 
Balko et al. (Balko) 
Middleman et al. (Middleman) 

4,485,805 
4,512,338 
5,231,989 

(filed 

Dec. 4, 
Apr. 23, 
Aug. 3, 
Feb. 15, 

1984 
1985 
1993 
1991 ) 

Schetky, Shape-Memory Alloys, 20 Kirk-Othmer Encyclopedia of 
Chemical Technology 726-736 (3d Ed. 1982).2 

The appealed claims stand finally rejected on the following 

grounds: 

lAt the oral hearing counsel for appellant pointed out that 
the statement in the first paragraph on page 13 of the brief, to 
the effect that appellant's memory alloy element does not require 
treatment to obtain SIM properties, is incorrect. 

2 The examiner incorrectly refers to this reference as 
"Seaderu, which is the name of the author of a preceding entry. 
We will refer to it in this decision as "Kirk-Othmer." 

2 
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Appeal No. 1999-2649 
Application 08/483,291 

• 
(1) Claims 21, 23, 25 to 31, 34 to 38, 40 to 42 and 44 to 46, 

unpatentable over Balko iri view of Kirk-Othmer and Foster, under 

35 U.S.C. § 103(a). 

(2) Claims 21 and 23, unpatentable for obviousness-type double 

pantenting over claims 1 and 2 of Middleman. 

(3) Claims 21 and 23, unpatentable over Middleman under either 

35 U.S.C. § 102(e) or 103(a). 

Balko discloses a medical device in which an element such as 

wire element 24 or 34 is carried within a sheath 20 or 36, and is 

released from the sheath at a desired position in a vessel 16, 30 

or other body channel. The element is made of an SMA, such as 

Nitinol, which has a martensite transformation temperature 

somewhat below or about body temperature (37°C). The temperature 

of the element is maintained below the transformation temperature 

until it is in position, as by using an insulating sheath. When 

the element is released from the sheath it is warmed by the body 

tissue to a temperature above its martensite transformation 

temperature, and reforms into its coiled form (col. 4, lines 13 

to 27). Balko does not disclose that the SMA used displays SIM, 

but the examiner, citing Kirk-Othmer page 731, lines 13 to 20 

[sic: 14 to 21], and page 733, line 6, takes the position that 

3 
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Appeal No. 1999-2649 
Application 08/483,291 

, 

Nitinol can exhibit SIM (superelastic) properties, and therefore 

that the Nitinol disclosed by Balko would inherently have SIM 

properties at about body temperature. 

The cited portion on page 731 of Kirk-Othmer reads: 

The other property peculiar to marmem alloys is 
the ability under certain conditions to exhibit 
supe~elastic behavior. Although in one sense, the 3-8% 
apparently recoverable strain of the memory effect is 
truly an extended or pseudoelastic behavior, an even 
further elastic range is possible. When many of the 
martensitic alloys are deformed well beyond the point 
of the initial single-coalesced martensite stage, a 
stress-induced martensite-martensite transformation can 
occur. In this mode of deformation strain is 
reversible through stress release and not by a 
temperature-induced phase change, and recoverable 
strains as high as 17% have been observed. 

Page 733, line 6, states that an early medical device (an 

orthodontic brace) "exploits the superelastic behavior of 

Nitinol. n We do not read these portions of Kirk-Othmer as 

disclosing that all Nitinol exhibits superelastic (SIM) 

properties, but only that "manyn of the martensitic alloys do 

"when deformed well beyond the point of the initial single-

coalesced martensite stage." This is consistent with the 

declaration of Dr. Middleman3 , a coinventor of the above-listed 

'989 patent, that (para. 11, pages 3 to 4): 

3 Declaration of Dr. Lee Middleman under 37 CFR § 1.132, 
dated Feb. 2, 1998, filed Mar. 18, 1998. 

4 
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• 
Although nitinol can exhibit the properties of an SIM 
material it can do so only if it undergoes a treatment 
process to make it exhibit the properties of an SIM 
material. This process requires an extensive, time 
consuming and expensive procedure. 

In basing a rejection on the ground that the prior art would 

inherently possess a claimed property, the examiner bears the 

initial burden of establishing a grima facie case, as by showing 

that the claimed and prior art products are identical or 

substantially identical or are produced by identical or 

substantially identical processes. ~,~, In re Best, 562 

F.2d 1252, 1255, 195 USPQ 430, 433-34 (CCPA 1977). In the 

present case, we consider the examiner's statement on page 8 of 

the answer that "both of Balko and [the] instant application use 

the nitinol alloy" to be overly broad. Balko specifically 

discloses the use of SMAs, particularly nickel-titanium alloys 

(nitinol), which "completely recover to their original shape on 

being raised to a higher temperature" (col. 3, lines 37 to 39), 

whereas appellant discloses the use of SMAs which display SIM 

properties, i.e., in which the shape change is "mechanically, 

rather than thermally, actuated and controlled" (specification, 

page 8, lines 13 to 16). The alloy preferred by appellant is 

nickel-titanium-vanadium, as disclosed in Quin Patent No. 

5 
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Appeal No. 1999-2649 
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• 
4,505,767 (id., page 8, lines 22 to 24). As shown by Kirk-Othmer 

and the Middleman declaration, nitinol does not exhibit SIM 

properties unless it receives additional treatment, of which 

there is no suggestion in Balko. We therefore conclude that the 

examiner has not made out a prima facie case that the SMAs 

disclosed by Balko would inherently display SIM properties. 

The Foster patent contains no disclosure concerning SMAs, 

and was cited by the examiner only as evidence of the obviousness 

of using a guide wire (recited i~ claims 21, 37 and 38). In the 

view we take of this case, further consideration of Foster is 

unnecessary. 

Each of independent claims 21, 26, 31 and 34 requires, in 

varying language, a memory alloy element (claim 21) or a stent 

(claims 26, 31 and 34) formed at least partly from an alloy which 

displays SIM behavior. 

In view of the foregoing discussion, the combination of 

Balko and Kirk-Othmer would not have suggested or rendered 

obvious these limitations. 

Moreover, claim 21, for example, additionally recites 

"wherein the alloy is selected so that the transformation can 

occur without any change in temperature of the placement device 

or the memory alloy element," and similar limitations are 

6 
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Appeal No. 1999-2649 
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• 
contained in the last three lines of claim 26, the last six lines 

of claim 31, and the last two lines of claim 34. Even if it were 

to be assumed that the nitinol disclosed by Balko would exhibit 

some SIM properties, these limitations would not be met because 

Balko does not teach transformation without a change in 

temperature, but rather, Balko's entire disclosure is directed 

toward using an alloy which will transform when the temperature 

rises from below body temperature to body temperature (or when 

otherwise heated, see col. 5, lines 57 to 67). 

Accordingly, rejection (1) will not be sustained. 

Rejection (2) 

The examiner asserts that claims 21 and 23 are obvious over 

claims 1 and 2 of the commonly-assigned Middleman patent. 4 

According to the examiner, the "elongated tube U of patent claim 1 

corresponds to the "hollow placement device u of claim 21, 

"elastic member U of patent claim 1 to the "memory alloy element" 

of claim 21, and the "straightening means u of patent claim 1 to 

the "guide wire u of claim 21. 

40ur understanding is that the Middleman patent and the 
present application are both currently assigned to Medtronic, 
Inc. 

7 
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Appellant argues that this rejection should be reversed 

regardless of whether we apply the "one-way test" for 

obviousness-type double patenting (In re Goodman, 11 F.3d 1046, 

1052, 29 USPQ2d 2010, 2015 (Fed. Cir. 1993)), or the more 

stringent "two-way test" (In re Braat, 937 F.2d 589, 593, 19 

USPQ2d 1289, 1292 (Fed. Cir. 1991)). Since we conclude that the 

rejection does not pass the "one-way test," the question of which 

test to apply is moot. 

Considering the ~anguage of claims 1 and 2 of Middleman in 

relation to claim 21, we agree with the examiner that the "hollow 

placement device" recited in claim 21 is met by the "elongated 

tube" recited in claim 1, and the "memory alloy element" of claim 

21 finds response in the "elastic member" recited in claim 1 (as 

modified by claim 2). However, claim 21 further recites "the 

hollow placement device stressing the memory alloy element . . 

so that the memory alloy element is in its deformed shape," the 

"deformed shape" being "when the alloy is in its stress-induced 

martensitic state." There are no such limitations in claims 1 

and 2 of the patent; rather, claim 1 recites the opposite, 

namely, "the elastic member [memory alloy element] being 

sufficiently stiff to cause the distal segment [of the elongated 

tube (claim 21's "hollow placement device")] to bend when the 

8 
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• 
elastic member is in its bent shape," the "bent shape" being 

defined in claim 2 as being "when the alloy is in its stress-

induced martensitic state" (col. 17, lines 34 and 35). Since 

claim 21 requires that the hollow placement device stresses the - - - -------- ---- ~ . 

memory element so that it is in its SIM state, while claims 1 and 
------------

2 of the patent require that the elastic member (memory alloy 

element) cause the tube (hollow placement device) to bend when 

the member is in its SIM state, i.e., that the tube does not 
---- --- ---~.----

stress the elastic member, we find no basis for concluding that 

the quoted limitations of claim 21 would be obvious over the 

structure recited in patent claims 1 and 2, or vice versa. 

Rejection (2) therefore will not be sustained. 

Rejection (3) 

We will not sustain this rejection. 

A reference does not qualify as prior art under 35 U.S.C. 

§ 102(e)/103 unless it is a U.S. patent with an effective filing 

date prior to the effective filing date of the application. MPEP 

§ 706.02 (a), p. 700-11, col. 1, para. (A) (Feb. 2000); see, ~, 

In re Scheiber, 587 F.2d 59, 199 USPQ 782, (CCPA 1978). Here, 

appellant asserts at page 31 of the brief, and the examiner does 

not disagree, that the effective filing'date of the claims on 

9 
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. ' • 
Appeal No. 1999-2649 
Application 08/483,291 

• 
appeal is October 14, 1983,5 a date well prior to the February 

15, 1991, (effective) filing date of the Middleman patent. Since 

Middleman does not meet the § 102(e)/ § 103 prerequisite of 

having an earlier effective filing date it does not qualify as 

prior art under those sections of the statute, regardless of the 

fact that Middleman and the present application have a common 

assignee and different inventive entities, as noted by the 

examiner on page 11 of the answer. 

5 The filing date of application 06/541,852, the first in 
the chain of applications resulting in the present case. 

10 
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• 
Appeal No. 1999-2649 
Application 08/483,291 

Conclusion 

• 

The examiner's decision to reject claims 21, 23, 25 to 31, 

34 to 38, 40 to 42 and 44 to 46 is reversed. 

IAC:pgg 

REVERSED 

~{fv~ 
Administrative Patent Judge 

C~~f.. • .:, ~ 
CHARLES E. FRANKFORT 
Administrative Patent Judge 

~I~:R D. BAHR 
Administrative Patent Judge 
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12 

Edwards Exhibit 1025, p. 184



( 

\ . 
• 

DEC 18 2000 21:09 FR FULBRI GHT&JAWORSKI 
212 318 3111 TO 0102909904525151 P.02/05 

f 

UNITED STATES DISTRICT COURT 
DISTRICT OF MINNESOTA 

FOURTH DMSION 

Medtronic, Inc., 

Plaintiff, 

v. 

Boston Scientific Corporation 
and SciMed Life Systems, Inc., . 

. Defendants. 

United States Patents 

3620212 Nov., 1971 

3868956 Mar., 1975 

3890977 Jun., 1975 

4035007 Jul., 1977 

4037324 Jul., 1977 

4170990 Oct., 1979 

4198081 Apr., 1980 

4233690 Nov., 1980 

4411655 Oct., 1983 

4490112 Jan., 1985 

4494531 Jan., 1985 

4425908 Jan., 1984 
4512338 Apr., 1985 
4310354 Jan., ] 982 
3786806 Jan., 1974 

II-serve 282.wpd 

Civil Action No. 99-1035 RBKlFLN 

DEFENDANTS, BOSTON SCIENTIFlC 
CORP. AND SCIMED LIFE SYSTEMS, 
INC.'s SUBMISSION PURSUANT TO 
35 U.S.C. § 282 

Fannon, Jr. 

Alfidi et al. 

Wilson 

Harrison et a1. 

Andreasen 

Baumgart et at. 

Harrison et a!.. 

Akins 

Schreck 

Tanaka 

Gianturco 

Simon 
Balko et a1. 
Fountain et. a1. 
Johnson eta al 

Edwards Exhibit 1025, p. 185



· , 
DEC 18 2000 21:10 FR FULBRIGHT&JAWORSKI 

212 318 3111 TO 0102909904525161 P.03/06 

Publications 

Otsuka, et al., Shape Memory Alloys, Metals Forum, vol. 4, No.3 (1981). pp. 142-152. 

Dotter, Charles T., Translwninal Expandable Nitinol Coil Stent Grafting: Preliminary Report, 
Radiology. vol. 147, pp. 259-260. 

Cragg et al., " A New Percutaneous Vena Cava Filter", AIR 141 :60 1-604. 1983 

Cragg, ct al., Radiology, (Apr. 1983) vol. 147, pp. 261-263. 

Schctk)" L. McDonald, "Shape Memory Alloys", Scientific America, Nov. ]979. pp. 74-82. 

Baumgart, et al., "Mechanical Problems in the use of the Memory Effect for Osteosynthesis 
Plates", 1977 

Watanabe, Studies on New Superelastic Ni-Ti Orthodontic Wire, 1. Jap. Soc. for Dental 
Apparatus & Mat'ls.> vol. 23. No. 61, pp. 47-57 (1981) 

Melton, et aI., "Alloys With Two Way Shape Memory Effect", Mechanical Engineering, March 
1980, p. 42,43. 

Hughes, James L MD, US Anny Medical Research And Development Command, "Evaluation 
Of Nitinol For Use As A Material In The Construction Of Orthopaedic Implants" (1976)(BSC 
51031- 511 15)Contract No. DAMD 17-74-C-4041. 

Robinson, ';Metallurgy: Extraordinary Alloys That Remember Their Past", Science, vol. 191,110. 
4230, March 1976 

Wayman, "Some Applications of Shape-Memory Alloys," loumal of Metals, Jun., 1980, pp. 
129-137. 

Oonishi, Clinical Magazine: Orthopaedio Surgery, 32, p. 1180 (1981). 

Cragg et al. "Nirinol Spiral Vena Caval Filter," 1986 (PX 88), Seminars in Intervcntional Radiolo~'Y, 3:3; 
227-230. 

Il-serve 282. wpd 2 

Edwards Exhibit 1025, p. 186



'., 
I 

DEC 18 2000 21:10 FR FULERIGHT&JAWORSKI 212 318 3111 TO 0102909904525161 P.04/06 

) .... 
'!. 

Simon et al., "A Vena Cava Filter Using Thennal Shape Memory Alloy", Radiology 1977 
(125:89-94) 

Cragg et al., "Percutaneous Arterial Gtafting," Radiology 1984; 150:45-49: 

Person(s) who may be relied upon as the prior inventor or as having prior knowledge of 
or as having previously used or offered for sale the invention of the patent in suit: 

Andrew Cragg 

Joseph Rysavy 

4313 Eighth Street, N.W. 

Rochester, MN 55901 

Gunner Lund 

John Hopkins Medical Institution 

East Baltimore, MD 

Flavio Castenada 

Wi I1fido Castaneda-Zuniga 

Kurt Amplatz 

DATED this 181h day of December, 2000. 

/I-serve: 282.11.1><1 . 3 

FULBRIGHT & JAWORSKI LLP 

DORSEY & WHITNEY LLP 

Paul 1. ob etulOlt (MN#240497) 

Edwards Exhibit 1025, p. 187



.\ 

" 

DEC 18 2000 21:10 FR FULBRIGHT&JAWORSKI 212 318 3111 TO 0102909904525161 P.05/06 

John E. Lynch 

John A. Bauer 

David A. Rubin 

FULBRlGHT & JAWORSKI LLP 

666 Fifth Avenue 

New York, New York 10103 

Telephone: (212) 31.8-3000 

Attorneys for Defendants, 

BOSTON SCIENTIFIC CORPORATION 

SCIMED LIFE SYSTEMS,INC. 

lI·serve 282.wpd 4 

220 South Sixth Street 

Minneapolis, :MN 55402 

Telephone: (612) 340-2600 

Edwards Exhibit 1025, p. 188



" 

DEC 18 2000 21:10 FR FULBRIGHT&JRWORSKI 212 318 3111 TO 0102909904525161 F.06/06 

tII', I ~ I 

CERTIFICATE OF SERVICE 

I, John A. Bauer, hereby certify that a copy of the foregoing DEFENDANTS', BOSTON 
SCIENTIFIC CORPORATION AND SeIMED LIFE SYSTEMS, INC., SUBMISSION 
PURSUANT TO 35 U.S.C. § 282 was served by facsimile on December 18, 2000 to 

Celeste P. Grant 

ROBIN, KAPLAN, MILLER & CIRESI 

800 Lasalle Avenue, Suite 2800 

Minneapolis, MN 55402 

on this 18th day of December, 2000. 

John 

I1-$(!rve 2S2.wpd 

** TOTAL PRGE.06 ** 
Edwards Exhibit 1025, p. 189



". 

UNITED STATES DISTRICT COURT 
DISTRICT OF MlNNESOTA 

MEDTRONIC, INC., 
. a Minnesota corporation, 

Plaintiff, 

v. 

BOSTON SCIENTIFIC CORPORATION 
a Delaware Corporation, 

SCIMED LIFE SYSTEMS, INC., 
a Delaware corporation, 

Defendants. 

) 
) 
) 
) 
) Civil File No. 99-CV-1035 RHKlJMM 
) 
) 
) 
) DEFENDANTS' ANSWER 
) AND COUNTERCLAIMS 
) 
) 
) 
) 
) 

In answer to Medtronic, Inc. 's ("Medtronic") Complaint served July 7, 1999 (the 

"Complaint"), Boston Scientific Corporation and SciMed Life Systems, Inc. ("BSC", "SciMed", 

respectively) respond to the specific paragraphs of the Complaint as follows: 

SPECIFIC DENIALS 

The numbering of the paragraphs herein corresponds to the numbering of the paragraphs 

in the Complaint. 

1. Paragraph 1 states a legal conclusion which does not require an answer but to the 

extent an answer is required, the allegations are denied. 

2. Defendants admit on information and belief that Medtronic is a Minnesota 

corporation with a principal place of business at 7000 Central A venue N .E., Minneapolis, 
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Minnesota, but otherwise defendants are without sufficient information to permit them to fonn a 

belief as to the allegations of paragraph 2. 

3. Admitted. 

4. Denied. SciMed is a Minnesota Corporation. 

5. Admitted that this Court has jurisdiction, venue is proper, and defendants have 

done business in this district. Defendants deny the remaining allegation stated in paragraph 5. 

6. Defendants admit that on January 28, 1997, United States Patent No. 5,597,378 

entitled "Medical Devices Incorporating SIM Alloy Elements" was issued. Defendants are 

without sufficient knowledge or infonnation to peImit them to fonn a belief as to the other 

allegations of paragraph 6, and therefore deny same. 

7. Defendants are without sufficient knowledge or infonnation to permit them to 

form a belief as to the allegations of paragraph 7, and therefore deny same. 

8. Defendants admit that on November 26,1991, United States Patent No. 

5,067,957 entitled "Method of Inserting Medical Devices Incorporating STh1 Alloy Elements" 

was issued. Defendants are Defendants are without sufficient knowledge or information to 

permit them to fonn a belief as to the allegations of paragraph 8, and therefore deny same. 

9. Defendants are without sufficient knowledge or infonnation to permit them to 

form a belief as to the allegations of paragraph 9, and therefore deny same. 

10. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

the Complaint. 

- 2 -
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· . 

11. Defendants admit that defendants have manufactured, sold, offered for sale or . 

distributed the RADIUS™ STENT in the United States, including Minnesota, but otherwise deny 

all other allegations stated in paragraph 11. 

12. Denied. 

13. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

______ t.ruu:omplaint. 

14. Defendants admit that defendants have manufactured, sold, offered for sale or 

distributed the RADIUS™ STENT in the United States, including Minnesota, but otherwise deny 

all other allegations stated in paragraph 14. 

15. Denied. 

First Afflrmative Defense 

16. U.S. Patent Nos. 5,597,378 (the "'378 patent") and 5,067,957 (the "'957 

patent")(collectively referred to as the "patents in suit") are invalid on one or more grounds 

pursuant to 35 U.S.c. §§ 1 et seq., including but not limited to §§ 102, 103, and 112. 

Second Affirmative Defense 

17. No conduct of defendants constitutes infringement of any of the patents in suit 

under any provision of 35 U.S.c. § 271. 

- 3 -
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COUNTERCLAThfS 

Defendants allege as follows: 

18. BSC is a Delaware Corporation with a principal place of business at One Boston 

Scientific Place, Natick, Massachusetts 01760-1537. 

19. SciMed is a Minnesota Corporation with its principle place of business at One 

SciMed Place, Maple Grove, Minnesota 55311. 

20. On information and belief, plaintiff Medtronic is a Minnesota corporation with a 

principal place of business at 7000 Central Avenue N.E., Minneapolis, Minnesota, 55432 and is 

subject to personal jurisdiction in this District by virtue of its filing of the Complaint in this 

action and by its conduct of business in this District. 

21. Upon information and belief, Medtronic is the owner of U.S. Patent 

No. 4,665,906.(the "'906 patent"). 

22. The '906 patent is intimately related to the '957 and '378 patents: (a) the '906 

patent has the same specification as the '957 and '378 patents; (b) James E. Jervis is the sole 

named. inventor on all three patents; and (c) the claims of the patents are directed to patentably 

indistinct subject matter as demonstrated by the fact that the '378 patent is "terminally 

disclaimed" over the '906 patent. (A terminal disclaimer is filed where the claimed subject 

matter of two or more commonly owned patents is not patentably distinct.) 

23. In view of the especially close relationship between the subject matter claimed in 

the '957 and '~78 patents and that of the '906 patent, defendants possess a reasonable 

apprehension that Medtronic will also assert that the '906 patent is infringed by defendants' 

-4-
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making, using, seiling, and/or offering for sale the RADIUS™ STENT. A controversy thus exists 

between defendants and Medtronic as to the nature and scope of rights arising under the '906 

pat.ent. 

24. Accordingly, subject matter jurisdiction of the counterclaims exists under 28 

V.S.c. §§ 1331, 1332, 1338,2201, and 2202. 

COUNT I 

DECLARATION OF PATENT INVALIDITY 

25. Defendants restate and incorporate by reference its answers and allegations in 

paragraphs 1 - 24 of its Answer and Counterclaims. 

26. Medtronic claims to own the '957 and '378 patents, and on information and 

belief, is the owner of the '906 patent (the '957, '378, and '906 patents will be referred to 

collectively as the "Medtronic patents"). 

27. Each of the Medtronic patents is invalid on one or more grounds pursuant to 

35 V.S.c. §§ 1 et seq., including but not limited to §§ 102, 103, and 112. 

COUNT II 

DECLARATION OF NONINFRINGEl\1ENT 

28. Defendants restate and incorporate by reference its allegations in paragraphs 1 -

27 of its Answer and Counterclaims. 

- 5 -
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29. No conduct of defendants constitutes infringement of any of the Medtronic patents 

under any provision of 35 U.S.c. § 271. 

~ WHEREFORE, Defendants request that this Court enter judgment dismissing the 
. /.-' . 

Complaint and in favor of Defendants on their counterclaims that the Medtronic patents are 

invalid and are not infringed by defendants. 

For an order directing Medtronic to pay defendants' attorney's fees and its costs in 

connection with this litigation. 

For such other and further relief as shall seem just and proper to the Court. 

DATED this 10th day of September, 1999. 
DORSEY & WHITNEY LLP 

!2!~ 
Peter S. Hendrixson (MN# 44027} 
Robert R. Reinhart (ivfN# 90566) . 
David E. Bruhn (MN# 187045) 
Paul J. Robbennolt (MN #240497) 
220 South Sixth Street 
Minneapolis, Minnesota 55402 
Telephone: (612) 340-2600 

FULBRIGHT & JAWORSKI LLP 
John E. Lynch 
John A. Bauer 
James Zubok 
666 Fifth Avenue 
New York, New York 10103 
Tel!!phone: (212) 318-3000 
Facsimile: (212) 752-5958 

Attorneys for Defendants, 
BOSTON SCIENTIFIC CORPORATION 
SCIMED LIFE SYSTEMS, INC. 

- 6-
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UNITED STATES DISTRICT COURT 
DISTRICT OF MINNESOTA 

MEDTRONIC, INC., 
a Minnesota corporation, 

Plaintiff, 

v. 

BOSTON SCIENTIFIC CORPORATION 
a Delaware Corporation, and 

SCIMED LIFE SYSTEMS, INC., 
a Delaware corporation, 

Defendants. 

Civil File No. 99-CV-I035 RHKfFLN 

DEFENDANTS'AMENDED 
ANSWER TO PLAINTIFF'S 
FIRST AMENDED 
COMPLAINT FOR PATENT 
INFRINGEMENT 

In answer to plaintiff Medtronic, Inc.' s ("Medtronic") First Amended Complaint for 

Patent Infringement served April 17,2000 (the "First Amended Complaint"), defendants Boston 

Scientific Corporation ("BSC") and SciMed Life Systems, Inc. ("SciMed") admit, deny and 

allege as follows: 

FIRST DEFENSE 

The numbering"ofthe paragraphs herein corresponds to the numbering of the paragraphs 

in the First Amended Complaint. 

1. Paragraph 1 states a legal conclusion which does not require an answer, but, to 

the extent an answer is required, the allegations are denied. 

2. Defendants admit on information and belief that Medtronic is a Minnesota 

corporation with a principal place of business at 7000 Central Avenue N .E .. Minneapolis, 
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Minnesota, but otherwise defendants are without sufficient information to permit them to form 

a belief as to the allegations of paragraph 2. 

3. Admitted. 

4. Denied. SciMed is a Minnesota Corporation. 

5. Defendants admit that this Court has jurisdiction, venue is proper, and defendants 

have done business in this district. Defendants deny the remaining allegations set forth in 

paragraph 5. 

6. Defendants admit that on January 28, 1997, United States Patent No. 5,597,378 

entitled "Medical Devices Incorporating SIM Alloy Elements" was issued. Defendants are 

without sufficient knowledge or information to permit them to form a belief as to the remaining 

allegations set forth in paragraph 6, and therefore deny the same. 

7. Defendants are without sufficient knowledge or information to permit them to 

form a belief as to the allegations set forth in paragraph 7, and therefore deny the same. 

8. Defendants admit that on November 26, 1991, United States Patent No. 5,067,957 

entitled "Method of Inserting Medical Devices Incorporating SIM Alloy Elements" was issued. 

Defendants are without sufficient knowledge or information to permit them to form a belief as to 

the remaining allegations set forth in paragraph 8, and therefore deny the same. 

9. Defendants are without sufficient knowledge or information to permit them to 

form a belief as to the allegations set forth in paragraph 9, and therefore deny the same. 

10. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

the First Amended Complaint. 

2 
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11. Defendants admit that defendants have manufactured, sold, offered for sale or 

distributed the RADIUSTh1 STENT in the United States, including Minnesota, but otherwise deny 

all other allegations set fo~ in paragraph 11. 

12. Denied. 

13. Defendants admit that they have had actual knowledge of the '378 patent for some 

time, but otherwise deny all other allegations stated in paragraph 13. 

14. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

the First Amended Complaint. 

15. Defendants admit that defendants have manufactured, sold, offered for sale or 

distributed the RADIUS™ STENT in the United States, including Minnesota, but otherwise deny 

all other allegations set forth in paragraph 15. 

16. Denied. 

17. Defendants admit that they have had actual knowledge of the '957 patent for some 

time, but otherwise deny all other allegations set forth in paragraph 17. 

SECOND DEFENSE 

18. U.S. Patent Nos. 5,597,378 (the "'378 patent") and 5,067, 957 (the '''957 

patent)(collectively referred to as the "patents in suit") are invalid on one or more grounds 

pursuant to 35 U.S.c. §§ 1 el. seq., including but not limited to §§ 102, 103, and 112. 

THIRD DEFENSE 

19. No conduct of defendants constitutes infringement of any of the patents in suit 

under any provision of 35 U.S.c. § 271. 

3 
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COUNTERCLAIMS 

Defendants allege as follows: 

20. BSC is a Delaware Corporation with a principal place of business at One"Boston 

Scientific Place, Natick, Massachusetts 01760-1537. 

21. SciMed is a Minnesota Corporation with its principle place of business at One 

SciMed Place, Maple Grove, Minnesota 55311. 

22. On information and belief, plaintiff Medtronic is a Minnesota corporation with 

a principal place of business at 7000 Central Avenue N.E., Minneapolis, Minnesota, 55432, 

and is subject to personal jurisdiction in this District by virtue of its filing of the Complaint in 

this action and by its conduct of business in this District. 

23. Accordingly, subject matter jurisdiction of the counterclaims exists under 28 

U.S.c. §§ 1331, 1332, 1338,2201, and 2202. 

COUNT I 

DECLARATION OF PATENT INVALIDITY 

24. Defendants restate and incorporate by reference its allegations set forth in 

paragraphs I - 23 of its Amended Answer and Counterclaims. 

25. Medtronic claims to own the '957 and '378 patents (the "patents in suit"). 

26. Each of the patents in suit is invalid pursuant to United States patent law, 

including 35 U.S.c. §§ 102, 103. 112 and/or 116. 

4 
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COUNT II 

DECLARATION OF NON INFRINGEMENT 

27. Defendants restate and incorporate by reference its allegations in paragraphs I -

26 of its Amended Answer and Counterclaims. 

28. No conduct of defendants constitutes infringement of any of the patents in suit 

under any provision of.35 U.S.C. § 27l. 

WHEREFORE, Defendants request that this Court enter judgment dismissing the First 

Amended Complaint in its entirety and enter judgment in favor of Defendants on their 

counterclaims as follows: 

A. Declaring that the patents in suit are invalid; 

B. declaring that the patents in suit are not infringed by defendants; 

C. declaring that the patents in suit are unenforceable against defendants; 

D. directing Medtronic to pay defendants' attorney's fees and costs incurred in 

connection with this litigation; and 

E. granting such other and further relief as shall the Court shall deem just and 

equitable. 

5 
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Dated: May 1, 2000 

John E. Lynch 
John A. Bauer 
James Zubok 
FULBRIGHT & JAWORSKI LLP 
666 Fifth Avenue 
New York, New York 10103 
Telephone: (212) 318-3000 
Facsimile: (212) 752-5958 

Attorneys for Defendants, 
BOSTON SCIENTIFIC CORPORA nON 
SCIMED LIFE SYSTEMS, INC. 
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FULBRIGHT & JAWORSKI LLP 
DORSEY & WHITNEY LLP 

Robert R. Reinhart (MN# 90566) 
David E. Bruhn (MN# 187045) 
Paul Robbennolt (MN#240497) 
DORSEY & WHITNEY LLP 
220 South Sixth Street 
Minneapolis, MN 55402 
Telephone: (612) 340-2600 

Attorneys for Defendants 
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Nitinol: .Nic:Cel-Ti tan i urn Alloy: Ortnonaedir. Tmplants: 
Sio-compatibility . 

.:e. ._T,. ... ~T~.,...,... el9a1l~ ..,,.,..,,,tp., ...... ----J 

~ Certain characterist.!cs of alloys 
I 

of titllnium and mixed(Niti.nol) 
5u')gest that they may be superior materials trom which to fashion 
Ot·tho9aedic implant'. Previous studies reve ... led that these 
<lUoy. possesil a' cri th:al transition tem'perat~r~ (TT~) over which 
the alloys undergo • hiqh1y uni'Jue electronic ~nanqe an~ 4tomic 
recositioning associated 
I)erties such a!l elastic 

with drasticallv altereci mechanical ~r(")-

modulus and yield strength. Furthermore, 

"CoI_T? c..""""lCAr_ 0" nu' IOUC'- _ ...... ....., 

.-'~ / 

This ~~atotypa ~s also tested by Inserting It In a reamed hoI. 'n • ,.~_ 

... 
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Continu.tion of blocx 20. (~.trac~) 

when n1t1nol alloY3 an plut'ically dato~d below tho '!"r~, they 
ara c~p.bl. of ravataablo and for~aful totAl recovery of .haDe 
whsn heated to t.~.r.tures 0=:90d1n9 th~ TT~. ~is S~dy 1nves
tiqated. the b1o-com~.t1billty ot nltinol alloy~ and the ability 
of thsse alloys to dilclay their ·shape memory· ~rcperti.s in vivo 

All t.st~ concerned with tho bioloqie ac:s~tabillty nf tha 
nitinol alloys shoved no advsrse tillue reaction to the .nitincl 
alloy when eom9ared to t1tani~ and 3l6-L stainloss stsel.' These 
studies included the effect of nitinol alloy powder on h~~n fibe: 
glals cultured 1n Leighton tubes, the effect of nitinol alloy 
fllin9s on collagen synthesis in fetal rat calvaria tissue, anrl 
th~ tissue rasponSG to nitinol1~lant! placsd 1n the aubc~t3neous 
tissue of standard laboratory mic~. 

Nitinol bone plates ccntainin~ a strain guage were ~anufac
t~r9d. ~~ese plat~~ were pre-stressed below the TT~ and ~el~ i~ 
a cre-str~!se~ manner until anpl1ed to the femora of shee~, after 
which the restrainil'g device' ~as re!!,.l)ve~ allowing the alloy to 
r~turn to its original shaoe. ~ The force trans~itted through the 
plat~ to the bone ~as docur.~nted by ~nitoring tha strain quages 
at ceriodic intervals. nata obt~ined in this fashion revealgd 
th~t the nitinol ~lloy retained the -mechanical me~~ry- in vivo. 

. A hip prosthesi~ and interrnedullary rod wera construct~d using 
internal fixation ccm~onent! ~ro~uc~d ~f nitinol. These were 

t plac~d into a human femur with t~e temperatur2 of the units below 
th~ TTR. Firm tix~tion of the metalic com~cnents within the bone 
by ehan9~~ in sh~oe of the nitinol com90ncnts as the t2moerature 
exe~~ded the TTa demonstrated the feasibility of utili%ing nitinol 
alloy in the production of certain Orthonaenic imolants. 

. . 
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I I 

!VALIJ,\TI~ 0,. NilIlCCL trOll. USE AS A ~TUIAL IN-THE 
CCMSTA~~TION 01 Oll.THOPAEDIC IMPLAHTS 

Army Centr~ct. D~ contract 17-i4-C-4041 

PHASE I. 1 c.unil.r 1~73-2C Febru~ry ISiS 

BAC~G~OVHO AHD DISCUSSION 

The ne.r equl~tomic Illoy~ of titanium and nlc~el with their unique 

"snape III8lT.Qry" displayed futurs potl!nthll·" superior materials for ortha-

gate and evalu3t2 the ~ ~ biologic .ce~pt.nc~ of s~c~ materials, given 

the "generic na~ HITINCL (Ill-Ti-Naval Ordnance Laboratory). Pre'liou~ studie$ 

1 by Buehler have shown that each or the~e alloys possess!$ a critical 

transition temperature ranse (TTR) ov~r which the al10y~ uncers~es a highly 

uniq~ eieetronic change and atomic re~ositlonin~. This Ti~ can be v3ried 

throug" .Iloy ccmpo~itlon change~ In e%:~~5 of 100°, dewn through the liquid 

nltrog~n temperature (~196CC). Certain mechanical properties such as 

elastIc moculus and yield strength, also vary drastically as the alloy~"~re 

moved through the TT~. Furthermore. when NITI~Ol ~IIDYs arc plastically 

cefor~d below the Tia (up to a~), they are capable of reversible and 

fcrceful "total recovery when heated to temperatures e"cz~dins the TTIl. 

The gre.:lt:r the ".ur.CIunt of 5traln, up to [l~, the 1.arger Is the re~overy 

stress en forc: produced. 

OCJEC~IV£S 

1. Investigate the corrosion resi~tlnc: of HIT!HOL alloys of varying 

composition when exposed to bloloaic fluids 'or dIfferent time 

periods based on earlier work by Castleman, !l-!l. (personal 

communication) that revealed that NITINOL was, In faet,"blo-

logically acceptabl •• 

'Aesults of thIs ~rk -ms~ ~. found In Appendl. A. 
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2. Den=nuru~ thu thQSI alloys c:ontlnued t:l display tholr "J~pe 

memory" propert I .. ~ !)~. 

"ATEi'. I A l S 

To study the bloc:omp~tlbillty of HITINOL, It wa, nec:ess,ry to loo~ at 

saver,1 alloy c:ompositlon~. Because various potential medlc:al devlc:, 

require c:ertaln design c:nar~c:teristlcs, representatlv~ .lloys :pannlng the 

tl!mperatures and recovery stresses W!re investIgated 'in orcer to provIde 

for _ bread spectrum of fu~ure appiicJtlons (see Tabl~ I) .• The primary 

difference between each 'Iloy was in t~e nickei-cobalt relationship. Such 

changes altered the ne3t recovery rang~. The Immediate wrought conflgur-

atlon and ultl~~t~ use of each al loy may be found in Tabie I I. The fol-

lewin; four HITltlOL materi,ls were prep.Hed for this investigation: 

1. Fi I inS5 ,nd pewde:". Fine fi I ing5 and powder requi red for fibre- . 

bl,st tissue studies were produced by filing a ~.5~ di3meter 

illloy rod wit;, a tunqsten car~icl(: file. 

2. Inol<ln[ sc:c:i~ns (se: fig. I) .. II/TINOL alloys were machined into 

Implant specimens whose axis was the same as the principal 

'a~is of the orIginal hot swaged rcd. The du~bell configur-

ation ~llewed for Ingrowth of tissue which could then eff~t-

tlvely r~5i!t wandering of the implant in the tis5ue. 

3. Washers. Washers were prepared, but were not used until phase II 

01 this project and will be described further It that point. 

4. Bone plates. Contr~ctlng bone plates were designed and machined 

~s· outlIned In Appendix A to determine whether or not NITIHOL 

alloys would continue to exhibit memory recovery when he'ted 

through the recovery range l!!. vIvo • 
.... 

-... 

• eit""er p'olition A or C (Ret ... H). t:.lIIperaturl .. n " 
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"[THee AriD ~ESUlTS 

The rol1cwlnv ,tvdi.s were perfor_d fn order tc dettralne t luUII r..-
sponse to varIous NITINOl alloys. 

1. T~ flr~t study utilized HITIN~l powder alloy, I, IV, and V In h~min 

fibroblasts cultured In Leighton tubes with McCoy's culture medium plus 

calf serum. TItanium and 316-L stainless steel wer~ used .5 centrols. In 

this short-term experiment, morphology and c~11 c~unts were chec~ed IS 

gross bar~t.rs of tissue to~iclty. At 20 and 26 days, no significant 

dl ffer~ncu in morphology or cell counts ameng the three metal s were 

revealed (see fi9.2) 

2. The Second study was carried out by Dr. Gerald Finerman and his staff 

at UCLA. Filings from each of the 5 alloys .as well as frOID titanium and 

staInless steel were placed In buffered fetal rat calvaria tissue in order 

to deter;nil'e their effects both .,n general protein an'~ on collagen synthesis 

(see flg.3).. WIth over a hundredfold concentration ranlje for each of the 

suhstances, no statistically significant differences from the controls were 

Found. Shaded areas on the graph in fig.3 indicate the ranse for control 

values, and in all cas~s, experimental values fell within these ranQes. 

3. Tne third portion of phase I utilized the small du~bbell-shaped in~ 

pl~nt5 beneath the skin of standard laboratory miu (fig.It). Each of the 

five .1Ioys was tested on 27 mic"e. nine Implants left for cne week, nin~ 

for three weeks, and nine for nine weeks. The ~nimals were fed a standard 

diet and watered ad libitum. Activity was not restricted. For surgery, 

the mice were anesthetized with ether~ A small Incision over the sacral 

area was ~de with. hemostat subcutaneously approaching the scapular area ... _ .... 
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cephalad and emerged ~Ich the n,edl, superior to the scapula. Tn. Impl~t 

~as then pulled frem the sacr~ Into the scapular area and locxad wIth I 

chrcmlcsutur.. I~lanu were 'net IIf: ov" the ucrl,;lll as orl\1ln~l1y 

planned b4tcalne of the anillllis' ~bl1lty to get to this area Ind dl5tur~ the 

1~~lants. At one, three, and nine weeks, the ~ic~ were sacrIficed and 

the Implant was removed In toto. Specimens ~r~ observed for gross Irrl-

tatlon and discoloration. The metal was no: exp13nt~1 frc~ the surrounding 

tissue In order to preserve the Interfac~. 

The metal, together with the surrounding tissue. was then embedced In 

methylll'.ethacrylate. The el':trerr.e harcness' of the me:al, no-ever, pre

venud the microtome from 'cutting secticns. It was therefor: neceS$ar'f to 

place the entire block In an acid solutien and to pass a current 

thro~;h'the metal. The Mlil~OL Implant t~en pepped out, allowing sectiens 

to be cut with the microtome. Although small bIts of the fibrous layer In 

contact with the metal were 105t, representive sections In most of the pre~-

aratlens were obtained (fig. ~) 

Mo gross necrosis and/or color changes were o'bser'led b., macroscopic 

examination of the tissue samples in the NITIMOl, stainless st~l, or ti-

tanJym tests. ~icroscopic tissue reSponse was evaluated by studying the 

fibrous lIlen:ilrane IlIr.Ied'iately adjac~nt to Hainless steel, titanium or 

alloy 1~lants,by oeservlng the cellular activity of the CGOnective tis-

sues around the ~~rane, and by chec~in9 the muscle around the implant for 

signs of degeneration' andlor abnorlNl :ellular (nflltrates. An early fi

broblastic response In the formation of a membrane ~round the Implant was 

revealed In all eases. At nIne weeks, v~culature a~d blood vessels sur

roundIng the .rea appeared normal., There were n? gIant c5115 present or 
-, 
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Oegen.r~tlcn of the inuscle '.yers or lcese =nnec.tl..,. tissue. ·No slgni· 

"c.ant dl"eranea, betwa=n the eentrol and tnt NITINOl Implant tlssUi sec

tIons wera noud. 

~. The final step In p~se I was to study "ITINOl plates·.s desl;ned 

. and machined In App. A. The plate, ~re Instrumented usIng straIn gauge 

c!lls glued in.to the pil:lte (fig. 6) 1100 s:nall wec;u ",ere drawn into tM 

str.!nlng cavity during cooling o( the plate. &ec:ause the outside dll:lmet~r 

of en. ~dges was larger th~n the entrance diameter, tne straining cavity 

was effectively elongated. Vith the straininq device In place. the plate 

WOlS then dipped into 90: alconol at -150°C. This temperature was tI'OIIi-

tored by probe lhermometer during plate c:coling. As the plate a~d the 

str~lnln9 deylc~ were ceoled, a wrench was used to apply active forces 

to th~· strl:lining device. Once.this devic~ 10135 safficiently elongated, 

and tha ~dge5 ~re In plac~. the plates w~r~ allcwed to warm to roem t~mp-

. e,.~tun and were st;!lndardi:zed wi tn a he:l strain g.:luge cl!!ll. 

Following standardi%~tion, the plates were 9a~ ~terjlized for Imp!an

tatlcn I~ sheep femora. rne hind legs of the sheep wer~ prepped and dr3~ed 

for a l.atl!r:t1 Incision. Ei the,. th.e c!Orsal or lateral .-aspect 0' the feinur 

WQS selectad. dependent upon how well the plate mated itsalf to the ~ne. 

St.andard plcicenzl'lt of thescr;!Ws was ac~ieved usIng a torque of ~O ki 10· 

ponds of force. The straining devlc~ was then removed, a~d the pressure ~s 

recQrded In kllopounds (fig. 7) 

~~asuremants of the strain gauge cells were taken at weekly Intervals 

(fig. 8). The s/'le.ep_re fcd Hand.1rd diets withwator ad llbltUIII. lie 

restrictions were placad on activity. The plates we~ left en for 1-2 months. 

Radiographs of the 'emora were taken ~t ~-~ek Intervals (fIg. 9). 

-"" 

- --_._----

" . 
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Ph~'Q I rev.sled th~t: 

1',NITlhCL Ippe~r.d to be biologically ~cc~~t~bl~ ~ vivo: 

2. Tne distInct and unus~l ch.racterlstlcs 0' NlilNOL would 

Indeed f~~ctien in a bIologIcal envlren~nt. 

Based upon the findin;s In phase I, phiS. 'I c~ined the ."orts of the 

Johns Hopk I ns Un I venity Schco I of tledi cine, 0 i vi s i on of 0 rthopaedi C 

Svrgery and tne Hav.1 Surfice Weapons Center In ~~ite Oak, ~d. to produc~ 

~ n~ Impl.nt techr.ology. Under primary ccnslderation were the problems 

surrounding rixati~ of prostheses to the ~ip and the posslbi lities of 

using a Nlil~Ol Intramedullary rod (App. el. 

Hr. Dave Coldstein and tlr. John Tidin~s of the tla'la' !iurfOlC: oIeapons 

Center des'sned and manufactur;ed both 01 prototype hip pros,thesis and an 

intramedull.ry rod (fig. 13) Thc p"rototype hip prosthesis was foilbricated 

with hoa .. t-;ctivated self-deploying NITlIlCL tans (fil). 14) This proHhelis 

wu 'nsO!rted in a cadaver fenlur .H 0) temperature of 00
;. Upon warmin9 to 

700 r, the tab, deployed and formed a stru~:urally ri~id Issembly with lhe 

fe'ftur (fig. IS) This WiS considered to be a stren') indicator of feasi

bility of ~ $elf-~ploying HITIHOL pros:hesis. Removal or the prosthe~jl 

was achieved ~fter r~cool;n9 the femur to OOr ~nd lhe~ pulling at opposit~ 

e~d, of the ~5sembly. The insertion and removal process W~5 videot~ped 

through ~n image Int~nsifier at the University of Hi\sissippi. A ccpy 

0; this t~?e I, Qv~ilable through Mr. David Coldst~in at th~ Naval ~urf~c! 

we~pons Laboratory. 

An Intramedull~ry red was also designed using ~ b~l~o~~ XIT1HCL as' 

sembly ","ich would fix Internally and cause increased stabIlity (fll). 16) 

.,. 
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Thl~ prototype ___ .lso te.ted by 'ns.rtlng It In • ,. ... d hoI. 'n • 'arour 

.'tar ".tt8nln9 0' the NITINOl a'e-.nt. at OOC. As with the hl~ pro,

the,l" ~Ithdr~' wlS possible by re·~I"lng tht bona/rod .ssa=bly. 

Tile alllbaddcd dovlc:a In the l:t;Ianded lied, w-iS IliIIp:)ulble to wlthdr;w, 

th~t Indicating th.t e~!ptlona' s:abillty was ac~leved '" th~ f~r. 

~~dlC9rlphy l'l~strated both the Ctploysd and non-deployed petItion o( 

t!lll MITIi>lCl aluents In relat lensllip to the bone (fIg. 17). 

c~ added experiment to Invejtlg3te use of MITI~Cl In ortho~dic 

bl~t~rlals t'5t~d Nlil~Ol wa5ners t!l.t ~ere 1~I.nt~d Into thee~ fs~ra 

wIth .Itornatlng ,'alnI1l53 'teel and tItanium ,crews. Thesa.were i~l.nt~d 

In ho;o ,hu;:! In 1975· and remain In ·phC3. Stru, r.eactlon, .rcund the 

screws C;Jn b. .oburvcd In fig. la, but there wa5 no evidencz of tOllicl ty 

relat!d to t~d Interaction of the different metal~. Cn physical examin3~icn., 

no lymph ~cencpatny or reacticn in the ~cft tisswe ,urrounding the I~ 

plant ~r~ prasent. The sheep h.~e ccntinueu to gr3ze ~d p.rfor~ the 

usual duti., of shesp without any .lter~tlcn Of their no·TlI' ... l lIf·utyll1. 

The sne-ap will be sacrlflczd ;at a hur tim:! and Hudl.e~ o( th~ hls:ol-

o;ic.11 ~tibility of MITlNOl, Hilinlesl sa!!:l, and titaniun will be under

taken at that time. 

Pr~bJems encounter~d with the above proje~t were pri~rily c~nt'red 

around th~ di fficulti.:, In: I.) stoindardiZ;Jtion 0' the ritanium-nicl-.::I 

ratj~ Ir.to an approprlat~ t~~rature mode ror use in t~ boCy. ~nd 

2.) atte~ting to work wit~ an extremely hard material. 

Despite these technlc~1 prcolems, It ;appear1 that ~ITI"CL can be suc· 

ceHfully utI J1:zsd In the II'Iilnuf.Jct~r. of pr"p4Irly designed ort~dic hr

plants ;and wl~1 de,loy In the body a, e~pec:.d. Th. po~ltlya findings in 

both ~~'., of this project ~rlt 'urther attention in the futura. 

'-y--'---'- -_. ---_. __ .--

release.' ,f end allowd.to 
At about ~ao·r the confttralned vir~ w •• 
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. ." 'n.": _J':"~..r:'\'=- .~.-.; ••••• ~.,.:,~::i&~ .£ '. -._ :0- ... .'~ .::.,~ .. ~: ',h ," 

.', It ' .. 

1 
! 

.I 
I 

.1 
I 

.,:-----

Dr. S. M. '.~r.n 
Laboratoriu~ fur Experl~ontollc Chirur9ie 
!ehwe12criaehos F~r~ehun~~lnotitut 
CH-7270 b~VOS-~LAT% 
Svit:l~land 

De~r Dr. ~erren: 

y.~y careful atudy or tho lettr.:'r. e~ntent= 1n o~clcr to 

r02pond in a thnrou~~ ~nd propor m~nner • 

al101 "tr~:1:;it.ion t,...,n(:r~!:1Jr~ I".)n']':" (":'"ril) .ln~l v~riO'l!; ",i!':r:c·l-

.y.tlllS. 

'0 preface what fallowe, t ~~finltel, leel a eontra~tin7 

~itlncl bono plate i~ a novol approaeh ~nd it could ad~ a 

-., 

e' 

.. 

6. The Nit.innl plolto is 'thon wllrlller'! causing it to 
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new 4i.ension to hc~lin9 frQcturcd hon~s. However,.y Initi~l 

concern lie. in the ~ rca of the contracting force. '1lfth ~h" 

contr~etin9 force p~trnt:lnt o! the nltinol, neans aay b. r~-

quirt!! to lC!l::cn or I~nllcr""t~ th J ~ fcre~. 

tio" 01 my followin~ urlte-u~ to thi: ~=p~~~. 

During thq ~!~~UG~in~~ !oll~vln1 ~ recent talk that t qa~~ 

in S~n Francisco, Cnliforni~, U.S.h., u Dr. hlan A. John:?n, 

Ph.D., D!!p~rtl!lent lIe~c1, ne!,~r:::tqnt tl! 110lterials Science and 

tuted binary Tilli-ha:~ ~llt)y,- (tlitir."l!:) in vivo on bea91~ 

doq:. Ill: !ltuuy w.,~ only to dctnrminc the bioc:o:npoltihi.lit'l. 

His test3 ccnt~red nroqn~ plate: that were mere 1, f~stene~ to 

had formed over the plat~. 

It would ilI'l"e,,:', ha.!~d II~on ~hc::c data and ou= own suecess-

ful cr:vi~c eorr?sicn r~=ult3 nn eoh"lt-m?dified lIitin01 in 

.Qolw~tQr, tholt thl:: ol=pC~~ vil~ prc5~nt n'l problc~ an~ ~~7 be 

80t asiuo at thi~ tjm~. 

~he Hitinol mlterial~ un~~rqQ wh~t in commonly ter~e~ ~ 

- •• rtonsitic transition- (t~~nsfQr~ation). This t:an:ition i~ 

in part dQ~crihcd in the lit.r~t"r~1 an~ r~Toronc~= A, R, C 

aDd D. encloscd~ The t.:~ -ma:tonnitic tran~ition· is used 

• 
2 

.. 

.. 
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.. 

the .p~11c&tion of a -.hear force.- A •• cend t.a!~%. of tho 

11t1nol alloy .ystQ~ 11 the un1qua olectron bend1nq ch~n9' th~t. 

occura as a function of heatin9 4n~ CQol!~9 throu;h the t%ansi-

.recovery behllvior ilnd the unu5uill ft)rcc ·thilt J..c:c:o:npilnie.s this 

% havi ~nc:lo~ed reference E 1~ an ~!fQ=t to have th-. ~a~ie 

4~li,n princ:iple~ hottor und~rstood. ~ho in!o~mntion nnd data 

1n reference E were e~trac:tod fro~ a -Hitinol Ch4rac:tDri~~tion 

vh!c:b ~cr~ labeled h, D ~nd C. Informiltion on tho throe all~ya 

h given in 'Tabla %% Olo!'. t). ?1o:;ure 5 (~"t • .tl IJrOlphir:all', 

.t.J.lu::t::a!:a, (n!: lJ !uncl'.i"n. Of. rt'::i:.;tivity) the !toy c:rit..!r:al 

ta~pe::ature~ as tho, relAte to t.he marten::ltie t:ilnnitJnn in 

tho nitinol matorlnln. The ~ym~nl d~'lnlticnc n~Q ~iven in thn 

lIIUIlt. be per!'orlllc<l hllln'" the ',1" tQm,,~r.lt.llrl!. I"urthc:t'. th"! hr. 

to~pc%at~=. mU3t ho rr.~~hQd (on he~tin~) before the oncct n! 

of AS an~ "D can be v~riQd con~idQr~hly by altering the ~llo~ 

eompooition. T~ic latter point i~ de=c=~ed in :OMQ dc:t~il on 

"4 Y.lL .. CltDH.ucCl LUCU 7elY .. 
.,tIT I au· 
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pag_. III And 112 (not. AI. In. pr.~tie~l 30n~~ r.cov~ry 

t02~~ra~ur •• (Asl =~y bo ostl~li~hod hy all~yin1 I~ lov 13 

T~~' As te~PQr~ture tl~xjbility 13 a mo,t lm?o:t3nt ~esi;n 

eonsideratiC'n OIn,,] \1\ J 1 ur: cJl';t:'u~~('d in l':or" datai 1 1:01.,· ..... 

lle:dhlo (r: : 3.:; X Ill" 1',-:1) .,\11'\ I'''~'-:''';'' 1"" ':tt'r:n?\.h (Y.:: ... 

\ 

)loot ca\l:e~ a ehan'l" 1:,., prl"!u",ein.1nl'.l., r:'l!:!.~~.!-~n~~n'!. ~.I'\ ~.l~·': 

pl~ca abov«! tho ":' w:, i ch :;h.1Tpl'l' c;- l lolll',rll tht! To t.,., ,,"nut 12 :t 

6 1 lO psi .n~ tho ~.s. to Ahout no x]O ~sl. Tho rr~ultant ~ll~¥. 

,. 

Cr • .::1 __ L. Hugh ••• M.I1. 
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.t~en9.And r~q~d. Cort~inly, abovo ~~ it ~.~rc:cntJ ~n e~9in-

•• ring typo ~ato:i~l thnt eno c~n vo:~ vi~h in a dosign I~nl'" 

~h.re!or., in deli~nin~ ~ cqit~hlo b~no plA~o ~1101 on~ ~~It ~o 

c.rt~ln to hAVO bo~? te~pcrat~r~ ~e!initely Abovo tho As-XD . 

r~n9. (7ig. 16, ne!. E) of tho alloy. Such an alloy vill ~ro-

vida, at bo~y temperat"r~, ~ cuit~blo i~~obili:ing hon~ pl~ta 

st=uet~=. ana yot vill recoive cu!!icinnt heat tro~ the bo~y 

to contract wit~ ~rcat ~or~~. 

~o bs an effective M~~n~ o! !orcin7 together or i~p~cting 

fer::,. "1'Tlu'~::20 (lloL I:) ::how!1 tyr'ir.:ll tan:lilo rocrwary :str!Jss 

versus temperatura cu=v~~ at Y~=lnq~ pr~c~r~ln 10vols (whon 

point. I have e~tr~~t~a tho cu:vns ~i throo p~e.t:ain conditions 

(2, <t. And ,,,, and thn::o arc :lhown in rr:f:nrencl! G. In brio! 

th.,. curves oIro ohtolint!d .. ~y prnstrain in'} Q Hitinol wirll lIoll'li'llt 

5 
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• v1ven aaoun~ (for o~a~pl" ~, ~, 8, etc.) , thin r.'1Jt~nc. 

area, .c~rves of rQCOVC~? ~tre~= vc=~u~ :~~~or~~uru ~re att~i~~'l. 

It has !leo!) I're'liol~::ly Qst.! hli::h~cl t!\,H thO! initi01tion of . 

rl:ccvo:y (1\!;) i ... " v,1Ti,'!ll~ n!: thn 0"11 In'!, I':I'l:npositil'ln. ~Inr.~, 

bod, te~perat~rc i~ r~irl? eon~t~nt (~hl'lut l7·C), ::~~~ intc=~ 

O~ are oquivwlcnt. In p,,::iti?n r: the ~~ "nd St ar,: ~'1l1i".ll ':nl: 

vh110 2\ lags hQh1n~. At p"::1ti~n 0 ~hl! 0\ strain I:: pr,,~i~in7 

40"n in orcar. 
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anca o~ alloy dea1gn Cc6mpositlon) CQn b~ soen. Whore should 

th~ ~s t.=?era~u~a (onsnt ~! roc~Qo=y! b~ with =es~oct to 4 

:!.1:Z!ld body t:sl!ii'oIIr::ltll~o:' 11,,'1 l:Iuc:h tcmr:e"l'a:u~e chanqs nT) i3. 

. . 
th.oad~ i! tho load hcc:oc~, c~eor.niv~' A still !uither c:o~-

sid~ra.tion i3: vholt ci~ht tlle r:ur'JO of. lmp.,cting !"rcp.. as 01 

!unc~ion 0' time lock l~~e--par~icul~~l'l if the b"nc ~cndi~~ 

tempar:ltura at A, C in Poe!. 1/ olncl T) m-:':'01., I:how wl:at mi'Jht 

Or.:CUT with very C.lrl'lf'll 1\:; to b",l'l .t .. mper.lturu contru l • II""", 
. . . 

ev·e=, tho •• lolttllr pO:::Jihllitio!J VOl11,1 prob.,\b11 rO'j'liro 01 '/0'1:'1 

ca%sful alloyin~ study in ~r~~r t~ ~~ ~bln to placo hocly 

7 
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t~9p.ra~ti=. 1n elthe= position A or C OU[.-I:I). 

No~ let us addra3s the de.19n con=idar~tionl ~el11n9 wl~~ 

t~s ·recovc~y· Itre=~· for ~n annealed un!a~ial-'~raincd 0.1 

lne~ dia=ctc~ wire (rod). ~o ~==u:c c~ntinued pra~=u~e at the 

~:ac~~re intc:f~ce durin~ hcali~~ on~ would p:c~ably tend io ~s~ 

os 1I~::,a.in (st:cteh) "l'prnachinlj t~~~" \Ihi~~ \till p:""/id" n~":1.1 

through 31 would ~ct that =t:ain (=tTc~C~) leval =c~~~h,,:n in 

.3 s!9nificant c'mn:.:n~ o!' 111tJtQ "!4t:rotc:h'· c'rcn· !n ratht!r r,hr'):!: 

bone plat~s" ~ Gtrctch n~ 0.060 inrh :" 0.080 inch per inch 

when strained (!ltTC'ltch~rll to V.:I"!illl.': I p.',cl!l. On;'\ l.1) squ,':r~ 

D 

...... : - ,- .. ". 
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···~~lf.1h~:: .. ~~:,.~~-~ , . .':'. : .... _".-
~~I~·~tim~~~~~~~~~~~~~~~ 

~ 
'" .... 

Table I. Icpacting Fc::ce l'oter.tiAl of Nl tln01 St::31r.ed to VariO'..!s Leveb 

"axi~ Reco~cry 
Et::'a!.n St::'e!:::o 

(\' (l!:-/:.=:", 

ID.",_ctinq stre!l5 (fore.' produced by ttl. subject 
'12 ~ x 4 ~m bQne F]ate_o_. ________ ~--------. 

, C in 2 c! !:::nc ... (' i'" 2. c! bene 
_. .. ir.~~!·!o)cc ... ..' 1~tcrface 

G r.;),C:·~ 

~. I 
l 

e £~,C.:-= .~ 

i . 
<5.CC~ .. ~. .. 

2 27"C:: 

"t 

59:: F~! (S~:: l~s~ ~~E~ psi 1~~20 Ibs' 

<~gC r~i (4~~: Ibs: ~~95 p~i 1459(' Ibs' 

JJ~O pst (JJ~: ]c~, Iff5 psi·(JJJO Ibsl 

1~~5 psi ()g~: l~sl 9~~ psi (!~95 Ibs) 

OJ) 

• E.:::se.! C~ a:1 o!r.=:e.'llc~ r.1 if!"':~ dla.::'';lte:- "ire (:-0:;), I/IIS,' Ih!::>::-:-t Clt-!4J:l. 

•• E~~e ~:at~--e:~=~~:=~~~ c~~s~ 5ec·!c~ l!~e~~!:~~ 2: ~ ~ ~ ~ • 46 ~~ - C.074 In. 2• 

4 

I 
~ 

_J1 

~ 
0 
0 
~ 

.. 

u, 
00 

~~ I 

~, 
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,1; 
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,:."" 
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inch o! bone interface the i=pacting stress varieD froa l~~S 

pai to 'S9JO pni.- ,.,hilo ~ 2.0 Cljuolro inch intlr!.)::r. vari.: !roa 

998 psi to 2~60 pel. Oh~Qrvin~ tho 9cn~r31ly lova: recovery 

plat!! acetion. !low nlleh loue:- tll"! r"-:,,'/er.'1 .!:tr.!::s valiles (a! 

plata section i:; un).:n""n, Since the rc-:nvery stre::3 (force) i;o; 

I 

'/ 

I 
:rtrains in .·the !.'- II!r:I X 4 rnrn bonn pJilt'· ,,~perime!'l'tally, 

!..,ree i~ opti;n'lm tn expc,Hto:! bonr: nenctin ,.?M Is that i::Zj)actin'j 

':~c ma:cimu:a ir.p.:ctin'j furr:~!: (:rcl-u'I-.!ry s:rc!:::c!i) !:hO\lil jn 

\0-

" 

1. Use il lower prr:~trilin (~trl'!teh)~hut ::omchow r:xtcnd 

the lcn9th of the ::tr~innd z~nl'!, For c:~~mplc. C\ ::tr~in ovr:r 

10 

'I. -- ..... - .... .... .,. . 

. 1 , : 
.' c.....-..; L--' 

- ' 
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j 
I 
i 

. i 
I 

•• 

.-.: .... ~: : .... .It.. 

~ 1nchl5 ~ 0.160 ineh of .trltch. Whi~. th. sama 0.160 inch 

.~:.teh.ll pcoslhle "cln~ ~ 4\ ~tr~in ove~ 4 inches. While thQ 

.tratch is .1~tllr tho r~covo:y It:OC~ Cor 4' .t:li~ 11 eon51d~ 

.te~pcratura (J7·~) falJn "" th~ nlnpio~ por:ion o~ t~e r~CO~Q~y 
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.. 
ri~!d aliqn~ent of the f:acturod bone .ection.. ~hil .ch.~e# 

if at all luitablc, vo~ld alloy initial fas~~niD9 of the plat.(s) 

to the fractured bona r.c~tion3 foll~~ed hy the a:tachoent o! : 

at:etched Hitinol r.lc~ent(r,l. In thl, ea •• tn~ eont~actinq 

(i~paetin9) force coulu ba n~:u=a~~ly r.ont:olled b~~a~ o~ th~ 

stralninq and ero~~-~c~ti~n~l ~rc~ of the c~ntrJctinq U!tJn~l 

!:t:-ctchcd an~ r.nnt:r;u:tinlj Ilitinol \/irr. nr rr:d '!!.~:::ent~ th.1~ 

vould pro<!ucn .""& t'lT"" 't""1~"rut",l II.., '.'I~ t:nl'trrc:::i"/t! !:':!"!,inint'J 

S'l"'lf!~t th,?: us'.! I)f thl'! )lonc 1"'1.'1 1;., it1:t'!lf t,." cont:nl mort! .Jr:";"l-

cont:~ctin'J bone plJ.::'fl i!l fC:.::I:.ihlc c!'.ill re:ll~in! ~ "·le!.;t.i":1. 

In .u=~~~y, r.is ·tflchniquc~· h~v~ be~n .u~~r:~ted n~ pn~~:~·e 
... 

!leans of contrl)llin'1 ',r lII'Itlr:rJ':in'J.. thfl l:01101(:l:in'J forefl IHl'lIl'l':c-:! 

by tho uniaxial t:'lut:-.lct.in'J Ct)rr.ll.o' JIll'! UltinlJl. 'I!d~ i:.; 11'.1. 

to i=p1y th~t tho abovo ~ra the only ~o~n~ of eontrnllin, t~Q 

isp~ctin; foree. ~h~ m~lor intent of this Qxarci~c in tn ~how 

12 
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1:10::0 d.!.:-ec:tion::: ::imul:.ll'lco,J~ly 1:: IIn):IIO"I':. PerhaJ"l~ it !:Ill;.::!! 

%oc:~yery. In rcf~r~nco ~ the h~n~ nltinol wiro W.l~ .lllowc~ t~ 

Z'Ci'cover clilstic.:.lly I thcn it 'W.~~ ct)"~trnincoi in X'<I!lition w!li 1 c 

it Villi hO.1tod vall o':Iho'vc itl! no.rltl.ll unlltri,lncd TTR (il s .. \1)".":" 

1.3 

". APP!MDIX A (cent.) 
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tl\ge~. 

or lIy.h·.ml.l.C' :":t:'.llnln'l Ilr·vico. !:O"' .. rr'··if"!!:i'1"1I"l<l 'IT i I·r. in') hn1,,,. 

l\19'" rtc:., wi'll h.lVf! \n ), .. pr.,viol .. " i,. '.hr "late: ~" "l';::l1rr IIni-

for:"! Iltraining. 

"c:tion to rrnvi,lc: initio:ll ilft!,."I·:t.in'J In:.'!. 

3. Withth,. plat~(:":l :::ru-f~ntc:n~d in po~ltinn rc-~hl\\ 

const:rzincd tr":s c:ontrolc:t.in" durin., t.hc:~init14l varlllin'J t!'lri:1'J 

.crevaount.in9. When t.he·plate i, chilled the cnn=tr~inin'J 

-, 

MEM00463 

I 

i 
. I 

i 

I 

I 

·1 
/ 

Edwards Exhibit 1025, p. 233



" .:,' 
./ 

.! 

t 

o ., . 
.' ... 
V'I 
c: ... .. 
:I 

" U 

't: 
a 
I!I ... ... 
:II 

r.: 
CI 
.r: ... 
'" ... 
CJ .. , ... ... 
Do 

... 
C 
C ... 
a' ... ,.. 

• 1 
OJ 
I
o ... 

.1 
'U 

" o ... 
o 
r. 
14 

C> 
U 
Q ... 
I • 

" a' 
c: ... 
a 
l< 
~ ... 
U 
III 
k ... 
o 
.r: ... 
'U .. 
o ... 

• ,. .. ... ... ... 
'" .. 
'U 
o 

" II 
:J 
u 
U ... 

'U 

" .. 
:. 
co 
III ... ... ... 
o 
c: 
o 

... 
u 
c: 
:'I 
IN 

,.., 
,n 

~ .. 
.r. 
" .... ... 
Po 
r. 
o 
u .. .. 
fJI 
.A 

~ .. 
e .. ., 
III ... 
Po 

... 
.r. ... 
... 
o 
... 
0: 
> o 
fti .. ... .. 
Q 

n ... 
.r. 
I· 

.;; ., .. 
'" ... 
.r: ., 
'o. 

o 
c: 
o .... 
oJ 
U 

" .. 
lI' 
c: 
~. .' U 
III 
h ,. 
e 
c 
II 

a 
.1: ... 
t" 
r: 
~. ... ... 
~, 

.r: .. 

~ 
III 
III 

" 
" C-. ... 
~. 

III 

o 
oJ 

.r. 
r,> 
:;J 
c 
r: 
tI 

C> 
c: 
C 

"1 

00;1 

" o ... 
tl' 
r: .... .., 
II 
<'I 
k 
oJ 
C 
o 
II 

CJ 
,1"; .J 
CJ 
~. ., 

r. 

" II 

" ., 
o 
.r., 
'" o 
~. 

<'I 
> 
o 
P
rJ 

o 
.r
• J 

c: ... 
" ., 
c .... ., 
J! 

c 
oJ 

a 
,Q 

~ .... 
:;J 
c 
It 

c: 
> 
.. ~ 
" 
M 

p" 
c: 
•• 
c 
oJ 

tI 
:> .... ,J .. , 
c: 
~I 

•• 

~1 

rI 
OJ ~ 
., CI 
r: s:. 
~. ... .. 
I." U 
C ''! 

..... c.' ,. ~ 

:> 
':J 'I:J 

o 
III .r. '" ... CI 

~. I! 
.r-.., .. 

.r. 
,lI ... 

o ,..4, U 

t: .... 
.:: .. 

'" r: c ,~ ... 
.J 

" ... o .... 
P. 

~1 CJ 
(I .... 

.r. .r. 
II ... 
.u L~ 
o III 
•• Q 

!~ ~ ~ 
v: 

(I, .,. 

.r. .r~ 

" .. 
'" 0 o ... ... 

c· 

.r. ., 
•• ... 

C:I c· 
.v. 

~I 

... 
t: 
;-... 
c; 
:.. .. .. 
,. .. 
I. 
.:: 
oJ 
C' 

'U 
c: 
0: 

II 
f.: 
v: 
v: 

.f.: 
Of 
-:! 
~ ., 
c 
.r. ., 
,,' 
" r. 
oJ 

t· 
.' ., 
II 
I:' 
C' 
:: 
.1 

c ... 
~ 

... 
II 
.: ., 

'U 

" 
t1 

.' ,; 
~ 
t" 
1:7' 
:: 
,~ ., 
oJ 

.... 
I! 

" " -c 
r: 
.., ... 
1I 
t: .... 
> 
~ .. 

c: 
II 
:.:. 
c 
~ 

c 
~ 
U .. 
" ., 
t' 

J: . ., 
n 
,: 
c 

'.: 

t 
::
t" 
:> 
u 

.: 
C 
.:: 

t 
r.: 

~~ 

" c: 
'J 

,~ 

c 
C 

.., 
" , 
C" 
C" 
:;J 
1/1 

" =' a 

" r' ;: 
:. 

.r. ..... 
C' .... 

c 
c 
c 

" tI .. 
,. 
II ... ... 
Q 
~ 

.. 
.:1 
oJ 

c: 

~. 

.r. 
o ... .. 
rl .. 
Co 
C. 
0: 

'-1 
r.: 
(' 

" " tI 

" t' 
c: 
~~ 

,. 
r.' 

";' 

t" 
c: 

" " tI 
k 
Co 

l' 
o. 
Q ... 
~ 
c 

.. ' 
to 

~, 
l!. 

':' .. ' 
~ 

-J 

.:: 

., 
:I 
o. 
oJ 

" 
r: 
• .. 

... 
a 
III 

.1J 

II 

co 
CJ 
.r. 
r. 

C" 
t: 

' .. .. 
t· 

" 
11 

.. 
o .. 
':l r, 
o 

... , 
o 

.... 
t' 
:
c' ... 
III 

"t' 
t, .r 
"' 

II 
(: . , 
c, 

..:: .. 
C' 

.r:: 
;) 

c: 
C; 

n 
Ir 
CI .r 
C ... 
U 

c: 
c 

.' " I' 
to 
I:" 

c' .., 
":l 
~, 

" " 
~ 
:I: 

~1 

'" r. 
:> 
n 

" 
" ... 
.. 
101 
.t: .. 
.:: 
;) 

k 
C 

\. .... 
r... .... ... 
t: 

,t:. 

" l' ... 
II 
:> 
e .. , 
,J 

0, 
o 
.. ... 
.,' 
U 
:0-
tJ ... 
D 
II ... 

CJ .: 
\. 
L~ 

.. I 
III 
U ... 
r.: 
(I 

u 

:.. 
.A 

o;:t 

" U 
;3 

'U 
o 
I. 
Il. 

c: 
o ... 
III 
L1 
CJ 
It 
0, 
~ 
(I 

II 

.r. 
~, -, 
) .. 
CI 
II 
C 
(I ... 
~. ., 
r.. • 

" a 

\: 
rl 
\' ... .. 
4J 
C . .. 
101 

..c: ..., 
N 
a' 

" ,,. 
U 
Co' 
~ 
Co 
C. 
CI 

I:: .., 
U 

:l 
o 
:>-. 

., 
c 
C ... 
,~ 

" :;J 

C ... 
"t' 

... 
o ... ., 
c. 
".. 

.. ' .' 

... 
~ 
(. 

;) 

... 
1'1 

01 
M ... ... 
•• CI ... 
" • ... 
o 
c: .,. ... ... 
:: 

.' CI 
s: ... 
... 
o .. 
" CI .. 
oJ 
II 

.>
•• III 

> 
(I 

U 
o .. , 
C 

;.' 

,.:. 

r: 
u 
.: .. .. ... 
r
I-

., 
" co 
~ ., .. 
:-. 
k 
C/ 
" j, 
U 
II 
k ., 
c 
CI 
~ 
II 
-'! 
c: ... 
... 
o 

" M 
II 
> o ... .. 
> ... 

ttl 
pf 

~ 

., 

~ 
\0 
'":t 
o 
o 
~ 
~ 

~ 

Edwards Exhibit 1025, p. 234



'. 

· . 
HAVAL. CIOW.ulC! L.AaO:UTCltT -

WlfITIO.u 

Or. J~. L. H~he~, M.D. 
~3htmt i':-ohsscr of Ort.."Iopedi<: Sur;w:",/ 
~p.ut.:lent of Ort.":.cpaedi<: Sur;'u"J 
~CI Jo~~. Hop~in. Hcaplt~l 

5~1:i30=., ~~lar.d 21JCS 

AJtPlmllX A (c.cnt.) 

,_ ar.~T •• • ,~ TO 

~ll'~-S,.j 

I ~ in hOFes vit.~ t~!s s~~a~J l~tte: to convey ~~y at t."Ie d~tailQ T~:
~inin9 to the ~~!led-Nitin~l alloy bona plates tor U3~ uncer A--:y 
Cont:~et 0AXD-17-71-C-~O~1. 

Allov C~cosi~ion. T~s bona plAt&a ve:~ ~c~ frem ~, alloy ~it~ t~a 
~rosition Ti.SNi.43co.05 vlt~ a transition te~peratara r~~e (or 
:3cove:J te~rat~a range) =easura~ to be ~ut -3:"C to -lS·c (~Cle 

lsttsr of 4 !ab 1~7~ to J. L. Hushsa). 

AllovinQ and Casting. Ei;~t .. n 15C-qra~ ~!t3 Yere weighed vith tho 
vt \ ~?Ositian a3 follows: T!· 67.38 g:~~s, Nl • 74.32 gr3n3, Co -
8.30 gr~ [or Ti.5Nj.~SCo.osJ. Each lSO-g:-~ cha=9~ vas 3elt~d ~ltipl~ 
t~s on • Y4ter-ccolee ;;P?~: haa=t~ ~in9 a nonconsumabll arc tschnique.· 
All aoltinq is per:c~~ in a partial ~~9~h8r~ e~ puri~ied arson to avoid 
~lloy cont~in~tian. Repe5ted alley ~eltins 12 done to insur3 c~?O~1tion 
hccogeneity. ~. tinal prceu<:: 12 4 15O-9r~~ -button- ~ut 2 l~~,as in 
dia: .. :u by J/S inc!! t.,\ic.'t. 

~~eu of the~~ Alloy~ ·butten3~ 01:3 ~"Ien r~~el:~d :o;ather to fo~ 
a ta:. ~~e fini3he~ ~3O-9r~ bar m=a3U=~2 about 1 ir.c~ thlc~ ~ 1-l/9 
ir.=~as vi~ ~ ~-1/4 lnc~~G long. Using :~i3 prcc=dura 19 alloy bu::on~ 
~e:= =adG arod th~2. vars t.'an r~~lt~d into 6 rectangular hare. 

~tallurs!.<:al ?I":)Ces5inc:. -:-h • .arc cast bars, ,;3 desc:i:cd aj;:cve, 
~:3 t."Ien qiven t."Io tollcwinq proca~3ir.9 operation2. 

·Con3id.r~le 4.lay va2 .ncount~r&d in t~ja opera~icn due to a~sph.ric 
h=idity &lid lt2 ad.:Jol1ltion ah t.;. interne cOlllpcnenu in tho!! arc
II:lI!IIUn9 ch ... -,be:. 

APPEIiDIX a 

Edwards Exhibit 1025, p. 235



1. The ar:-c:ut he's vera hot. rolled to tll. ~h tM.c:!ulen of 3/13". 
Initial .roU.l.nq paAlsos _re pu!or:=ed at 8~0·C ... .,d t.'!. taape::~t".1r. 'II" 
1cwend gndually to a fin.al ro111119 t~:,atuu- of 600,· t::I 6S0·C. The 
raason for L~. l~r f1n1ahlnq tl~rat".1ra waa to 1nd~c:~ a finely t~xtu::ed 
;uc::-o-t'.ofiM~ 111 thIS bon. plata .toc~ t::I anh.1nc:a t.":. ae:3in-hut-::s=,,~ry 
~I-.avior. 

2. ~~ r~t :olled plates ve::_ p::e55-!1~~~~ned using a he.1ting t~~::.1-
turs in t.~a 6CO· to 650·C r~se. 

3. en cocllr.g to rcc= t~~er~tu::e t.~e hot roliad pl~tes we::_ cut 
lon9itucllnally U3inq an al::Iruiv. C:'Jt-;:!! ... h~el. The C:'.lt pi.:lt;!!s ~l! :lhc~ 
L., liS. l(A) •• ttac:~ed. 

~. ~a ~~t ~lat. sections ::~ 3 a=cv~ are t.~n Sur!5C~ g::o~d to a 
vidt.'1 of 0.550 ~:oa8 inch. 

s. The cut-And-q::ound bars !=cm 4 ~ovc are heata= to the 600· to 
650·C range and press !ers~ to fer.: the strain 9ag~ c3vit1 sa~tion of! 
line with til .. bill' an~. 

~~c!linins. The following =acllinln; steps we:. taXsn to obtain t.~e 

fin!shed bcr.~ pl~:~. 

1. The ~<lt forged ba:a W2:a reg::ound en t.~~ir sida 3~::!~C=~ to Q 

vid~, 01 ~~ 0.550 inch. 

2. ~~ bottom su::face5 of the end section5 wera SU=!3C~ ~round in
l1nll and fht. 

3. Thd rough ends WA·~ abr~5ive11 cut t= lengtll ~~d mil! :in:;h~d' 
~= in2U:~ Ac:ur~~f. 

~. n. ::e:ain~r.g WllMchined .ur1ac~s were sanded or grOWld to rc:l':IOv~ 

any lI=fa~ o:r.ido! le!t froll! the "hot" proc;!!ssing o~ratlons. Clean o:tidc
tr2~ B~facz~ v~~a neca~.ary f:: t:ouble-fr~= ECH (electrical disc~arg~ 
lP.c~!.nir ... ) of t~" hoha. cavitie2. et~.t Th .. bars as deli·J9.red to ,t~e 
Ma~" NOL shop tor £eM 'arQ ~hown in 7ig., l(bl. att~c;'ed. 

5. Upon r~turn from E~ e~ch b~r was hand grcund on a s?l:cially 
ccntcu:sd SiC srin~inq wheel. ~his s=lndinq operation p:cvidcc ~~e 

-All milling. tur~in9. etc:., r~ulrcd use of ~ngsten c~rbid~ tool~ng. 

tz~ vas diffic:ult until the .ur!ac:~ oxide vas removed and ~, adeqU.1t9 
elec:trical p,at.'1 to t.~11 work piece .... as obtained. 

MEM00466 
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:r~uc:ed .. C't!.o~ en Qit.hu aida of t. .... Icain gags ~ll (se-~ fig". J, 
atuchec!l. 

6. 'r.1. nar. eperation vas to h&r.~ g~1rd or • .a::d t~ aF9r.:1:swtdy 
~-1nch nc!iuA on t.~ ur p4r por~ion of t.'le end .. c~ionl 0: t.~ ~ne phu. 
~nsid.r~le c:~%tI V~! sxel':i~~ t~ avoid unevin g:!~ing o! t.'IQ ~~llil 
aids .ect1Qna of t.'!e Itraininc; cavity (au 71;. 2, atUeh«!l. t.'nor1on,. 
cro,s-le~1Qnal areal in t.'ll ••• t:11ning a.ct.lon. cculd l.~~ t.o ~~n~,l!o:2 
IC~in!nq and highly unpredlc~1bl. htat-recover/. ~ha ~p:vel' I~ lev~: 
V!~I ot a plats, at t.'li. stag., are sh~n in riq. l(ci. 

7. T"\l:1S'sun cu~il!lI Ind and ball lIIllh veri t.".n e!:'.ployel! to Hnbh 
:r~chinl the .c~l!"I hollis, IIcr:!'" alots, scr1!'" coun~arsi:Us. il'w,sr !'Illl of 
t.~. s!Zsin cavity ~~ t.'l~ strain gage call. 

e. AI of t~i5 Yl'itinq the c:nC3va urod,rsul'!acas of t."~ plat~ e~d~ 

havs not ~en finish machined. This ~ill be ac:ccplished by .!~hel' ball 
milling using a I-ir-:h radius ball mill or ma~ing a .el'ie~ cf lcr-git~inal 
pas5~1 vith a conto~ed surfac'-grinding wheel. 

9. Finally. ~.~A grinding and s~~dl~g using various abra3iv, gri~~ 
,,111 be elllf lcyed to r2l:'c'lo ~ 11 Sholrj) edges and rcug)mes:s. 

Pcst-Machinina T~aol~~n~. The fini~h ~chined bars will be yas~~c 
CA:s~u11y in trichlor~:hylene to thorcughly ~egrcasa thee. Then t.~ey will 
ba hGat~d for 28V8l'oll minuta~ in boiling wa~er to r~~ove ~~y ¥Os&i=le 
aur:~ca contami~tion cue to absQ~ticn of hydrogen in~ ~~e matallic 
aur!aca. the P02Ji~1~ hyd--cgen cont~~nation coming frem ~~e E~ cper:J~!cn. 

Ve~J fey cont:ol~ or chec~s wer~ poslibls during the plat~ p~z?ara
ticn to ol3:Jure ~ unlfc~ composition f~2 plate to plata. ~~3t of ~~ . 

. a:J3I.lranC:J eO~.1 f:c~ the follcwing: 

1. Careful alley camper-ant welghi~g prior to ~elting. 

2. ~r~ in.~lting, both in hundling ~~e ~ei9hed charge~ an~ in 
prav~n:!~ qaseou3 and inter3~!tial c=n~arninati~n (e.q., ~~~ fc~atlon o! 
T14NiJO, .Ti4NiJli, 'TiC. et:.). 

~. Quallt~tiv~ d~~?lnq to crudely dc~crmin~ tho ~[~roxi~t~ tran~i
tian tamperatura range and be eel't~in that the dry ica t~~peratul'e is 
below t.~is critical t2mperature. 

4. A thin ·t~~9· was Lbr~siv~ly c~t fren the edge e! ena of ~~e hct 
ro'\,d Flats. (~e~ Fig. l~ll. Thi3 tang va5 sanded to reducs a eho~t 
•• ctien to ~ 0.OS7 inch thick. ~. test ~iec. w45"ccoled in dry ice until 
iu te::tperatllt!l }-",d equllibuted to ~'lat of t.~e ILry les. It vu t!l4n 

l 
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C:. J~I L. Hughes, M.D. 

1. 0I111~. plata, st:ai:u.r.; ill.1e:2 a.'1~ ~~SI~~1n!.:S fi,:rt.u:e in 
c:-.ahed dry leG •. 

2. Vh&n t.'1a plate, plierll &lld fi:tl::"l1 have uac!'led t..'ll! dry iClI 
t~p.r&tur., insert t.~e t~ J/8- ciA.~ter str~tching lugs or. t.~; ~li==; 
1n:o the bcna plate. 

3. Sla...ly (possibly by Iteps) II.lenga::e t.":" .trai:-..!.::;; c.wity. Koni
tc: t.'1e ~w~t c! atrain by e=nstantly checklnq the la~gth e: t.":o plata. 
Fe: e=ple, t.":e IIt.::a1l1inq l~s on tha straining c~ .... i:y &r3 .. 0.5 .. 5 i:-.c:!'I 
ler~~ There!ora, & 4\ .t:ain woul~ ~ .04 x .62S •• 025 inch. Ch~c~ t~e 
~'1atrainad (!nitial) lenqt.."l of the .plat. when c~olec to ~~ ie~ t~rera
ture. :hi. l"n~h plus the 0.02: inch ve~ld represent the length of a 
4\ It:aine<! plate. NO'rE I CO NO!' }'T"':E."IP':' ':'0 S!IUIN 1HZ PU':"!: L"'NU::S IT 
IS ;"7 II '!~~?ERATUl\E NEAA 7HE CRY ICE T!l".PE~'!U!,~. Th~ latter cculd ras\:!t 
in pe-~~ent de!o~ation ~-~/o: fracture ot the vall ot t.~e atr3inir~ 
C3V!':."J. 

4. Onc. the plate is strain~ t~ the desired lave! ~'8 chilled 
con3training fixture 1s inse:~ed and acjust~ se ~~at 1t3 l~~ vill',:~
v~n: L~y c~nt~ac~ion e~inq ~;e ins:allation o! ~~e pla~e. 

:. F~llowi~g installation the acre~ in t~e ccnGt=aini~s !i:~~=a i~ 
b,c~ed o!! Allowi~q the plate te c~nt=act. This cc"t=act~on aheul= !o!lc~ 
F~~vic~3 ~ea~u:.ment2 as Ghcwn i~ ~i9. J, at~ac~ed. ~~ !c:cs of e:~
traction agai~st ~,o screw at 37'C ~~y be large ~nough that pli~r. o. a 
w=enc~ vill be re~uir!d to hold t~e aide o! ~'e constraining fixture while· t~e 
s~t acr!~ i. backed of! allowing contraction of t.'e bona plat:. 

It 13 su;gcste! that t~e ~=~vc ste?u ~e p:a~!ccd or. s~ulate= benes, 
at :0= t~r.\pe=.ltu:e, i:-: cr~ar to m..a·st~: the D'Lanipt:lat!cn e! the ~Jiti:\Ol 
:bona plata. 

Irt ac:::::r':ar.c., \i':'th an incir.c:-: co=c\\!n~cz.ticn !:cm I):. S. P~rren i: 
was S~9;G::ed that t~e s~ralni~9 ~vity cculd be siven a ·b~~t· c: -bowed 
out" ~mcry con!!guration. This i. shewn in ri9' 4(8l. Tnen on cooling to 
crJ iC8 t~~~e=at~2 t~e aiJe walls of the ~~wed cavity c~~ld be ben~ b4C~ 
st:.s1qht (,e~ Fig. "eCl). ·Wanlin; to body te::lpera~~:e lotCula C:~~3e t,'!s 
lItraic;ht valls (~!'iI. 4(Cll to rave:t back to ~'!e beved cor.figuratien 
(rig. 4(8)). If the bone screws are fastened vhile the strain valls arc 
~intair.ed straiqht, then when bowing vaK allowed to oc~~ t.'e !:acture 
inter!ace vould be loaded. 

While this I!Ic!le:le appears to be a auitable altarnative to t~nsile 
G t:raining ther. r.w;y 1:4 c~:-t.dn dra",b/!,c!;s. ThUll! a:."s I 

"". 
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2. C:lI'.sil!.r~1e bcvinq is =e<!uirad t.o c!ariY1l =-eh a:ial cen<:rac'!!cn. 
!"'~ther, t.'\h ~i."9 is l=ewhat l!.:l!.t:d ~ t!lI\ u::~ clltn Ul::-cr s'!rain-
1."9 ~'\at c&n c~~letely raeover. 

J. Consider~le C3I8 =ust ~e e~ercise~ in tha bowing cper~tlcn. ~i. 
proo~ly should ~ done in th~ SSO· to 630·C rangz. ~hil is a te~?erat~e 
range o! larggr pl~stici:y. Sc=e early e~eri~nts to d.!o~ (~) a bone 
plats ~~ room ta~:atu:a, when ~~~ TT~ vas -32·C to -laiC, r$s~lt~ in 
ea:ly low I~:ai~ !:ac~~~=. This C~~ be teen by ob~e~/i~~ thd s~411 ~n=i
=an~l p13t~ attachec. 

4. If t-ov!.ns ~,e sice walls is to be ill::a:r~tad, in ac.citic,,··t:l t~c 
550· to 650·C te~rature, special plate holding fixture3 and hea~~ 5?reaC
!ng mL~~~el ~ill prob~l~ be needed in orde~ to ay~t=!cally accca.pliah t~e 
Ulsk. 

s. "As2t:r.ing now t!lat a lui4;able bcwed ~e:\O:y cor:!!;\!!"i!t!cn is cb:.ained 
~~e~ it vould %~Uir2 ce=:ain spec!f!c s=eps to deploy this Flate .. ~~se 
~:~J 

a. C~,:ill t..;:e plate, It..d.:~~le plier:3 a!'id thoa c:cnst=alnin; f;'::,:\!:~ i:. 
e.:y i=:!. 

b. 3enc caved s:rain c3vi:y veils str3i9h~--prcbably with plier:. 

c. lnser: constrai~ing flxtu=e ~d adj~s: ~o preve~~ ~~ing en 
hea~in;. 

e. Sac:; of! On set sere.,., in the c:=nstraininq fi!(tl.lrc illlowi~g the 
va!!z to bew ar.c loac the fractu:~ inter!acz. 

Add:tional qU2S~!C~S wi~l probably a=!se in the UQe c! thes~ plat~s. How
ever, the above w:iteu; shculd serJa ~ aecres3 ~;d u~swe: many of t~e 
obvio~ q~~~ti~n=. 

SirA:~r!!l!' yc~=s, 

i 
:.f,/(.".~.I,., l /"',.,.',. 

iiILLIAX J (' SUE.!!.LZ:t 
Magnetism , X~tallu=gy 

6 

) 
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ThQ att3eh~d rir~win9 is the de.ign consensus of Jcnr. 
Tydin;1I and myself. In1 tially1oi1.l arc c1!zcoun U!l9 t.."le tli tine 1 
section joined ([l:"ohi\bly by ha:=er swaging) to a titanil.:m-i::a3': 
·alloy to fo:"~ the enc secticns of ~~c plate. In the o~erall 
vil2'J, the harn.p.r m.lchininl] of ?H tinol may be :::ore tha." cut
weighef. hy mechanical joining proble:n:;. st.erilization, etc. 
In· addi tion to the mech .. nic;) 1 cr.ltling, 1 have also C\.lde a 
th:"e~-dirn~msional :;I:ot:h shO'oo'ing I:Icr~ !'ea.!i!!!~ic~ll!:, ~,e 
p:-cpcaed pl~:e. 

Ob:;e:-ving t!'le tlr.lwing(!l} (Fiaure 1 nnn/or 2) it. c .. n he 
seen h~. we clan to chill ~nJ ~trctc!'l t!'le "Ti~i ~tr~inins 
Cavity," Th~ locking ~ed~e will h~vo a taper th~t vi!l not 
al10\l it to Rhack cut" unuc:r the contr.;r.tineJ lOoJd 0'- the 
wa:-rr,ing bone plato::. If this should t-~ 11 !1rohle::i t.hen we helve 
alternative ~=hernc5 th~t cOln hn u~cd .lnd .l:"e al~ost c~uallv 
as 6 illlple. further I i [ the "'!e~g~ t.cc:o..n ic!ue works, wedges of 
varyi!'l; t..'lid.:-:e::;s c.:-::-: be e:nployct.! to pro ... ice va=ia!;le initial 
strai!'l, e.g, t 2\, 4':., 6\ etc. 

The de~ign of the bone plate is based uFon lts ~~e ~::; 
shewn schcm.Jtica·ll·' in Ficn.!:"c :l (I,-D). -r:,C! ::;cc~icn called 
t~2 -':'itli SI'::'aininq C",vityR wou1e be c1~illcd aile: str;\ir.c.:d 
balc:;r..1 the U:"TH of th~ .:Illoy (l'ic::ur,~ 3-0). '\ec;.vc=y ·,.;011112.1.,,· 
cnnstr~inc,l durin') instClll:ltinn .1n,l -/,ilt"Minc;, 1»:' l~il..' U!JC' or :!~ 
loddn'J wc:e':,r.. 'I'h i.:' i;. :.lIel"1l ::·:'W.·I.lt i'·.llly i.1I :"j,)lU:': j-I:. 
Then the \;cr.~le c::JIl1ll :~c! c.:ln:!ul!:' cjcctc~~! <lllo· .. inq contr.u;;;.i:::.:'. 
and lcadin'J of t!h':! fr.lctur(; (F.i·,u,.,~ 3-!). 'i'ilc.: grar-h 'l.i.vC:~ i:-, 
E"igu::~ 3 5;,0\-:lS the l~:-,:Lt"!nt or rccn·.·e~·l wi~c-n OJ'lP fi!"~t CO:l!-i::.-.:rlJ .. ; 

re-:ovf!!')' and then rrml')vcs L!:e CUIl,,~r.1 int .,ncl n 11o\.·!: fn.r. 
recovery. 
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D STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

REPLY BRIEF SUBMITTED UNDER 37 C.F.R.. §L193(b) 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

f{!Ji--
RECEIVED 

Utt; - 7 1998 

Grouo 3700 

Appellant submits this Reply Brief (in triplicate), pursuant to 37 C.F.R. § 1.193(b), in reply 

to the Examiner's Answer mailed September 30, 1998, in connection with the appeal filed in the 

above-identified application. 

Also filed with this Reply Brief is a Request for Oral Hearing, pursuant to 37 C.F.R. §1.194, 

along with the accompanying fee of $260.00, pursuant to 37 C.F.R. §1.17(g). 
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This Reply Briefis filed in response to the Examiner's Answer mailed on September 30, 1998, 

in connection with the appeal from the final rejection mailed September 18, 1997, in the subject 

application. The Examiner's Answer raised new points of argument. 

In the Appeal Brief filed by Appellant on June 18, 1998, Appellant sought reversal by the 

Board of the Examiner's final rejection of claims 21,23, and 25-38,40-42, and 44-46 (dependent 
. . 

claims 39 and 43 were withdrawn from appeal and canceled in an amendment filed subsequent to the 

final rejection, an amendment which the Examiner has entered). 

In the Examiner's Answer, Appellant acknowledges that the Examiner indicated that 

independent claims 32 and 33 are allowable over the prior art of record. Thus, claims 21,23,25-31, 

34-38,40-42, and 44-46 are presently on appeal. 

ll. THE REPLY BRIEF SHOULD BE ENTERED PURSUANT TO 37 C.F.R. §1.193(bl 

The Examiner's Answer raised new points of argument. According to 37 C.F.R. § 1.193(b), 

Appellant may file a Reply Brief directed only to such new· points of argument. Since Appellant's 

Reply Brief deals only with new points of argument raised in the Examiner's Answer, Appellant 

respectfully submits this Reply Brief in accordance with 37 C.F.R: § 1.193(b). 

In the Examiner's Answer, the Examiner for the first time indicated that claims 32 and 33 are 

allowable over the prior art of record. In particular, the Examiner stated the following: 

On page 23, lines 6-10 of the Brief, Appellant argues that the limitation of "the memory alloy 
stent having (i) a deformed relatively straightened shape when the alloy is in its stress-induced 
martensitic state and (ii) a different unstres'sed relatively coiled shape in claims 32 and 33 is 
not provided by the combination of Balko, Seader, and F oster references" is correct. Claims 
32 and 33 are allowable over the prior art of record. 

J:\Medtronic, Jnc\9438-llRepIyBrief-113098. wpd 1 
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In the Examiner's Answer, with respect to the obviousness rejection of the claims over Balko 

in view of Seader, the Examiner for the first time argued that it is inherent in the characteristic of 

nitinol that such nitinol exhibits SIM properties at constant temperature. In particular, the Examiner 

argued the following: 

... [B]oth Balko and the instant application use the nitinol alloy. Next, Balko, in column 3, 
lines 54-66 teaches the shape memory alloy, nitinol wire, having martensite transformation 
temperature of approximately 37 0 C, when the wire is exposed to the heat of the surrounding 
body tissue, the wire is permitted to reach and exceed the martensite transformation phase, 
accordingly, initiate reformation·into its coiled form (column 4, lines 21-27). While it is true 
that Balko does not explicitly disclose that the wire transforms from a deformed shape to an 
unstressed shape without any change in temperature of the shape memory alloy, it is well 
known in the art that the nitinol can exhibit the properties of an SIM or superelastic material 
at a constant temperature ... Seader on page 730, third paragraph, and on page 733, second 
paragraph, clearly discloses that the nitinol has a known superelastic behavior or SIM 
behavior. Since the nitinol inherently has the characteristic of SIM material as one of its 
properties, Balko does disclose the shape memory nitinol would have properties of an SIM 
material at about the body temperature. 

See Examiner's Answer, page 8 to page 9. 

Further, in the Examiner's Answer, the Examiner for the first time argued that Foster discloses 

a stylette that is used to guide a balloon into the desired location. In particular, the Examiner argued 

the following: 

Applicant on page 19, lines 5-7 of the Brief argues that Foster does not disclose a stylet or 
guide wire that guides the naso-gastric tube into the stomach of a patient. While it is true that 
Foster discloses a stylette that is inserted after the naso-gastric tube is already in the stomach, 
however, the teaching in column 4, lines 32-42 of Foster discloses that the stylette 16being 
used to guide a balloon 11 into the desired location and after confirmation of the placement 
of the balloon 11 in the stomach, the stylette 16 is removed .... 

See Examiner's Answer, page 9. 

J:\Mcdtronic, 1nc\9438-1\ReplyBrief-113098.wpd 2 
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Further, in the Exa.rr$Ier's Answer, with respect to the obviousness-type double patenting 

rejection of claims 21 and 23, over claims 1 and 2 of U.S. Patent No. 5,231,989,the Examiner for the 

first time argued the following: 

.... the claimed invention first refers to a hollow placement device, [and] the language of "non
bendable" is irrelevant because the language is not supported by the present claims. Next, 
claims 1 and 2 of the '989 patent claim an article comprising an elongated tube, an elastic 
member being a memory alloy element formed at least partly from a superelastic shape 
memory alloy, the alloy displaying reversible stress induced martensite at about body 
temperature such that it has a stress-mduced martensite state containing rel.atively more 
martensite and an austenitic state containing relatively more austenite. In the instant claims 
21 and 23, appellant claims a medical device having a hollow placement device, and a memory 
alloy element which having the same characteristic as presented in claims 1 and 2 of the '989 
patent. Therefore, it is obvious that claims 21 and 23 of the present application and claims 
1 and 2 of the '989 patent cover the same subject matter of the same invention. 

See Examiner's Answer, page 11. 

Further, in the Examiner's Answer, with respect to the claims 21 and 23 under 35 U.S.C. 

§102(e), or in the alternative, under 35 U.S.C. §103(a), theE?Cli.ffiiner for the first time argued the 

following: 

... TheExaminerrejects the claims 21 and 23 under 35 U.S.C. §102(e), along with the double 
patenting rejection because both the '989 patent and the present application are commonly 
owned by the same assignee and having different inventive entities. Therefore, the rejection 
to claims 21 and 23 under double patenting along with 35 U.S.C. §102(e) is proper. 

See Examiner's Answer, page 11. 

l:lMedtronic, Inc\9438-1 \ReplyBrief-113098. wpd 3 
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A. The Examiner is Incorrect in the Assertion that Seader Teaches that 
Nitinol Inherently has the Characteristics of SIM Material 

In the Examiner's Answer, with respect to the obviousness rejection of the claims over Balko 

in view of Seader, the Examiner for the first time argued that it is inherent in the characteristic of 

nitinol that such nitinol exhibits SIM properties. The Examiner is plainly wrong. 

The portion of Seader referred to by the Examiner (page 731, paragraph 3 of Seader) says 

nothing about nitinol inherently having the characteristic of exhibiting SIM properties. Rather, 

Seader discloses that a nitinol alloy has a martensite phase, and thus exhibits shape memory behavior, 

only ifit is heated to an "elevated temperature" (page 726, paragraph;! }and "cooled at a certain rate" 

(page 726, paragraph 2). Moreover, even if such an alloy has a martensite phase, this does not mean 

it is superelastic (i.e. SIM). In addition, Seader discloses the ability of alloys "under certain 

conditions to exhibit superelastic behavior" (page 731, paragraph 3). Such an alloy is superelastic 

only if it is "deformed well beyond the point of the initial single-coalesced martensite stage"(page 

731, paragraph 3). Further, only some nitinol alloys can exhibit superelastic behavior, a fact 

acknowledged by Seader when he says "when many (not all) ofthe martensitic alloys are deformed ... " 

(page 731, paragraph 3). 

The Examiner's argument that all nitinol inherently exhibits SIM behavior makes as much 

sense as arguing that all birds are capable of being carrier pigeons. In fact, only some birds can be 

carrier pigeons, and only if they are properly trained. Likewise, only some nitinol alloys have· the 

capability of exhibiting SIM behavior, and only if they are appropriately treated. 

1:\Mcdtronic, Inc\9438-I\ReplyBrieC-1 J3098.wpd 4 
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Not only has the Examiner misinterpreted and mischaracterized Seader, the Examiner fails to 

acknowledge that her position is contrary to the facts presented by an acknowledged expert in the 

field. Dr. Lee Middlemen states that nitinol can exhibit the properties of an SIM material "only if it 

undergoes a treatment process ... (that is) extensive, time consuming, and expensive ... " (see 

Middleman Dec!., paragraph 11). Thus, Dr. Middleman's declaration is consistent with the teachings 

of Seader. Moreover, as previously argued in Appellant's Appeal Brief, and contrary to the 

Examiner's position, the Declaration of Dr. Lee Middleman does address the Seader reference (see 

Middleman Declaration, paragraph 13). 

In addition, the Examiner also fails to recognize that her position is inconsistent with the 

teachings of U.S. Patent No. 4,505,767 to Quin which was before the Examiner in the subject 

application and which was relied upon by the Examiner in the office action dated October 29, 1996. 

Quin, like Seader, discloses that only certain nickeVtitanium alloys exhibit SIM properties and require 

cold-working to develop tqe SIM properties (col. 3, lines 3-15). 

Thus, what should the Board rely on - the plain language of Seader, Quin, and Dr. 

Middleman, or the factually incorrect speculation of the Examiner? 

In view ofthe above arguments, the Examiner's entire rejection under 3 5 U. S. C. § 1 03 (a) must 

fail. It is a house of cards built upon technically incorrect speculation. If all nitinol alloys do not 

exhibit SIM behavior, then no prima facie case of obviousness has been made. Only with hindsight 

would one skilled in the art replace Balko's shape memory alloy that requires heat to transfonil with 

an SIM material that does not require such heat. Just as Appellant's basic invention has already been 

found patentable by other examiners, the Board should likewise find Appellant's invention to be 

patentable by reversing the rejection of the claims under 35 U.S.C. §103(a). 

1:1Med!ronic. Inc\9438-I\ReplyBrief-1 \3098.wpd 5 

Edwards Exhibit 1025, p. 290



• • 

B. The Examiner is Incorrect in the Assertion that Foster 
Discloses a Stylette Used to Guide a Balloon 

.-
PATENT 

Attorney Docket Number 9438-1 

The Examiner cites the secondary reference Foster for its disclosure of a stiffener rod'or 

stylette 16 as a guide wire, and argues that Foster discloses that the stylette is used to guide a balloon 

into the desired location, and after confirmation of the placement of the balloon in the stomach, the 

stylette is removed. 

The Examiner is wrong. The stylette in Foster is inserted into a naso-gastric tube after the 

naso-gastric tube is already inserted into the stomach. Thus, it is not a guide wire. In particular, 

F oster only discloses that a pull string 15 is used to place a balloon 11 in a patient's stomach (col. 4, 

lines 13-15) and that the balloon 11 is placed in position in the patient's stomach by passing the 

standard naso-gastric tube 14 through the mouth (col. 4, lines 28-30). After the tip 24 of the tube 

14 is confirmed to be in the stomach, a metal stiffener (stylette) 16 is run down the lumen to within 

1 inch of the distal end of the naso-gastric tube (col. 4, lines 32-35). The balloon 11 with the fill tube 

13 attached is rolled up and inserted into a rubber finger cot 17 to which the pull string 15 is attached 

(col. 4, lines 35-38). Then, by pulling the string 15 through the lumen of the naso-gastric tube 14, 

the balloon 11 containing finger cot 17 is drawn down into the stomach (col. 4, lines 38-40). After 

confirmation of the placement of the balloon 11 in the stomach, the stylette 16 is removed and the 

balloon 11 is inflated with saline plus contrast media (col. 4, lines 40-43). 

Thus, the Examiner has failed to establish a prima facie case of obviousness because the 

proposed combination of references does not produce Appellant's claimed invention. Accordingly, 

J:\Mcdtronic, Inc\9438-1 \ReplyBrieC.II3098. wpd 6 

Edwards Exhibit 1025, p. 291



• • .-
PATENT 

Attorney Docket Number 9438-1 

Appellant respectfully requests that the Board reverse the Examiner's rejection of the claims under 

35 U.S.C. §103(a). 

C. The Examiner is Incorrect in the Assertion that Claims 21 and 23 of the Present 
Invention Cover the Same Invention as Claims 1 and 2 of the '989 Patent 

In the Examiner's Answer, with respect to the obviousness-type double patenting rejection 

of claims 21 and 23, over claims 1 and 2 of U.S. Patent No. 5,231,989 ("the '989 patent"), the 

Examiner argues that the language of "non-bendable" in Appellant's Brief is irrelevant because the 

language is not supported by the present claims (see Examiner's Answer, page 11). The Examiner 

misses the point of Appellant's argument. Appellant claims "the hollow placement device stressing 

the memory alloy element at a temperature greater than the A( s) of the alloy so that the memory alloy 

element is in its deformed shape" (see claim 21). If the hollow placement device of the present 

invention were bendable, it could not stress the memory alloy element as required by claims 21 and 

23. In contrast, in the '989 patent, the hollow member is bent by the elastic member made of SIM 

material ("transforming the elastic member from one shape to another for correspondingly bending 

or unbending the distal segment of the ( elongate) tube" (claim 1 ( c» The hollow member .cannot be 

used to stress the elastic member. Thus, the subject matter of claims 21 and 23 is not obvious over 

claims 1 and 2 of the '989 patent. 

Further, the Examiner ignores the fact that Appellant claims a guide wire such that the hollow 

placement device is guidable by the guide wire. In contrast, the '989 patent claims a "straightening 

means capable of preventing the elastic member from bending." The guide wire in Applicant's 

J:1Medtronic, lnc\9438-1 \ReplyBrief-113098.wpd . 7 
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invention is used to guide rather than straighten, and thus performs a different function from the 

straightening means of the '989 patent. 

Accordingly, Applicant respectfully requests that the Board reverse the Examiner's 

obviousness-type double patenting rejection of claims 21 and 23 in view of the '989 patent. 

D. The Examiner is Incorrect in the Assertion that Because the Subject Application 
and the '989 Patent are Commonly Owned by the Same Assignee, the Rejection 
of Claims 21 and 23 Under 35 U.S.c. §102(e) is Proper 

In the Examiner's Answer, the Examiner argues for the first time that the rejection of claims 

21 and 23 under 35 U.S.C. § 102(e), along with the double patenting rejection is proper, on the basis 

that both the '989 patent and the present application are commonly owned by the same assignee and 

have different inventive entities. The Examiner is wrong. 

According to M.P.E.P. §706.02(a), for a §102(e) rejection to apply, the reference must be 

a U.S. Patent with a filing date earlier than the effective filing date of the application. Thus, whether 

the '989 patent and the subject application are commonly owned by the same assignee is irrelevant 

because the '989 patent does not qualify as prior art under 35 U.S.C. §102(e) to the subject 

application. Moreover, the common assignee requirement applies to a double patenting rejection (see 

M.P.E.P. §706.02(b)) or a: provisional rejection under 35 U.S.C. §102(e) where the reference is a 

copending U.S. Patent application (see M.P.E.P. §706.02(t)). The '989 patent is an issued patent 

and is not a copending application. 

As indicated by the genealogy of the subject application, which was previously set forth in 

Appellant's Appeal Brief, the application on appeal has an effective filing date of October 14, 1983. 

Claims 21 and 23, as well as the other claims on appeal are supported by the specification as originally 

J:\Medtronic, Inc\9438-1\ReplyBrief-113098.wpd 8 
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submitted and contain no new matter. Thus, claims 21 and 23, and the other claims on appeal are 

entitled to the priority date of October 14, 1983. Since the filing date of US. Patent No. 5,231,989 

to Middleman et al. is February 15, 1991, which is almost eight (8) years after the October 14, 1983 

priority date, the Examiner erred in rejecting claims 21 and 23 under 35.US.C. §102(e) and in the 

alternative under 35 U.S.C. §103(a). 

Thus, the Examiner has not presented any good reason why the rejection of claims 21 and 23 

under 35 U.S.C. §102(e) is without merit. Accordingly, Applicant respectfully requests th~t the 

Board reverse the Examiner's rejection of claims 21 and 23 under 35 US.C. §102(e), or in the 

alternative, under 35 US.C. §103(a). 

IV. CONCLUSION 

In view of the foregoing arguments, Applicant respectfully requests that the Board reverse 

the Examiner's rejection of claims 21,23,25-31,34-38,40-42, and 44-46. 

1:lMedtronic, 1nc\9438-1\ReplyBrief-113098.wpd 9 
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Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
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(5) a return receipt postcard. 
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\ Application/Control Numb_/483,29I 

Art Unit: 3733 
•• 

This is in response to appellant's brief on appeal fIled 6/18/98. 

(1) Real Party in Interest 

A statement identifYing the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

Page 2 

A statement identifYing the related appeals and interferences which will directly affect 

or be directly affected by or have a bearing on the decision in the pending appeal is contained 

in the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is incorrect. A correct 

statement of the status of the claims is as follows: 

This appeal involves claims 2t 23, 25-31, 34-38, 40-42, and 44-46. 

Claims 32 and 33 are allowed. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after fInal rejection contained in 

the brief is incorrect. 
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• 

The amendment after fmal rejection fIled on 6/18/98 bas been entered. 

(5) Summary of Invention 

Page 3 

The SlUIlIIlafy of invention contained in the brief is deficient because on page 13, line 

4, appellant erroneously concludes that the nitinol as described by the Seader reference 

requires a treatment process to make it exhibit the properties of an SIM material, and 

appellant's memory alloy element does not require a treatment process to make it exhibit the 

properties of an SIM material. This conclusion is not well taken because both Balko and 

appellant use nitinol (refer to the preliminary amendment fIled on 6n/95). 'In addition, there 

is no basis to support the allegation of Balko's nitinol in view of Seader reference requires an 

extensive, time consuming and expensive treatment process to make it exhibit the properties of 

an SIM material. 

(6) Issues 

The appellant's statement of the issues in the brief is correct. 

(7) Grouping of Claims 

Appellant's brief includes a statement that claims 21, 23, 25-31, 34-38,40-42, and 44-

46 in Group 1 and claims 32, 33, 35, 38, 41-42, and 46 in Group 2 do not stand or fall 

together and provides reasons as set forth in 37 CFR 1.192(c)(7) and (c)(8). 
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Art Unit: 3733 

(8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(9) Prior Art of Record 

The following is a lis ting of the prior art of record relied upon in the rej ection of claims 

llilder appeal. 

4,512,338 Balko et al 4-1985 

4,485,805 Foster, Jr. 12-1984 

J . D. Seader, "Separation Sys terns Synthesis", Encyclopedia of Chemical 

Technology, third edition, volume 20, (1982), pages 726:'736. 

5,231,989 Middleman et al 8-1993 

r 
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Art Unit: 3733 

(10) Grounds of Rejection 

The following ground of rejection is applicable to the appealed claims. 

l. The following is a quotation of35 U.S.c. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 21, 23, 25, and 26-31,34-38,40-42, and 44-46 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Balko et al in view ofSeader(Encyclopedia of Chemical 

Technology publication) and Foster, Jr.. 

Balko teaches a nitinol (SMA) wire forming a graft structure 22 being placed insid~ the 

sheath head 50 (hollow placement device). Balko further teaches that the nitinol material having 

martensite transformation temperature at approximately body temperature, such as 37°C (column 

3, lines 63-66) (martensite-austenite transformation). Balko lacks the description of that the 

nitinol is a pseudo elastic SMA. However, the teaching on page 731, lines 13-20 and page 733, 

line 6 of Seader discloses the nitinol having superelastic behavior (or pseudo elastic behavior) 

which would have stress-induced martensite-martensite transformation, and the deformation strain 
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Art Unit: 3733 

is reversible through stress release and not by a temperature-induced phase change. Therefore, it 

is obvious that Balko's nitinol graft would have the same property as claimed such that the alloy 

formed at least partly from pseudoelastic shape-memory alloy, the alloy would display reversible 

stress-induced martensite at about body temperature such that it would have a stress-induced 

martensitic state and an austenitic state, the memory alloy element having a deformed shape when 

the alloy is in its stress-induced martensitic state and a different unstressed shape when the alloy is 

in its austenitic state. 

Balko differs from the present invention in that Balko lacks a guide wire. However, it is 

notoriously old and well known in the art that the guide wire is necessary and being used for 

guiding a catheter into the body. In addition, Foster shows a stylet 16 (guide wire). Therefore, it 

would have been obvious to one of ordinary skill in the art at the time the invention was made to 

provide Balko's device with a guide wire in order to guide the catheter into a desire location. 

3. The non-statutory double patenting rejection, whether of the obviousness-type or non
obviousness-type, is based on a judicially created doctrine grounded in public policy (a policy 
reflected in the statute) so as to prevent the unjustified or improper timewise extension of the 
"right to exclude" granted by a patent. In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 
1969); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686 
F.2d 937,214 USPQ 761 (CCPA 1982); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); and In re Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(b) and © may be used 
. to overcome an actual or provisional rejection based on a non-statutory double patenting ground 

. provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1. 78(d). 
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Effective January I, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3. 73(b). 

4. Claims 21 and 23 are rejected under the judicially created doctrine of obviousness-type 

double patenting as being unpatentable over claims 1-2 of US. Patent No.5,231,989. Although 

the conflicting claims are not identical, they are not patentably distinct from each other because 

the difference between the patented claims and the proposed application claims are minor and 

obvious from each other. In the instant claims 21 and 23, all elements are included in the claims 

1-2 of Pat. 5,231,989. The recitation of "placement device" is merely obvious variation over the 

"elongated tube" from claim 1 of the Pat. No. 5,231,989, the "memory alloy element" or "stent" 

is merely obvious variation in wording over the "elastic member", and the "guide wire" is a 

variation over the "straightener" from claims 1-2 of Pat. No. 5,231,989. The alternate 

terminology is obvious and merely limits the claim slightly but it does not change the scope of the 

claim. 

5. Claims 21 and 23 are rejected under 35 US.C. 102(e) as anticipated by or, in the 

alternative, under 35 US.C. 103(a) as obvious over Middleman et al. 

Middleman discloses an elastic member 60 (stent) formed from superelastic material which 

is located inside an elongated tube (catheter). Middleman further discloses a straightener (guide 
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wire) and the elastic member are capable of relative axial movement (see claims 1 and 2 of 

Middleman). 

Page 8 

Middleman differs from the present invention in that only the names for each claimed parts 

are different. However, having a different name is considered as an obvious design choice and 

fails to patently define over the prior art. 

6. Claims 32 and 33 are allowed. 

(11) Response to Argument 

Appellant argues that Balko does not have the same material as claimed. Especially on 

page 15 of the Brief, the Appellant's description of the Balko reference such that "Balko does 

not teach use of an SIM material or use of a shape memory alloy that exhibits properties of an 

SIM material at about body temperature" is incorrect. First, both of Balko and instant 

application use the nitinol alloy. Next, Balko in column 3, lines 54-66 teaches the shape 

memory alloy, nitinol wire, having martensite transformation temperature of approximately 

37°C, when the wire is exposed to the heat of the surrounding body tissue, the wire is 

permitted to reach and exceed the martensite transformation phase, accordingly, initiate 

reformation into its coiled form (column 4, lines 21-27). While it is true that Balko does not 

explicitly disclose that the wire transforms from a deformed shape to an unstressed shape 

without any change in temperature of the shape memory alloy, it is well known in the art that 
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the nitinol can exhibit the properties of an SIM or superelastic material at a constant 

temperature (refer to Seader disclosure on page 730 and 733 as explained above). Seader on 

page 730, third paragraph, and on page 733, second paragraph, clearly discloses that the 

Nitinol has a known super elastic behavior or SIM behavior. Since the nitinol inherently has 

the characteristic of SIM material as one of its properties, Balko does disclose the shape 

memory nitinol would have properties of an SIM material at about the body temperature. 

Applicant on page 19, lines 5-7 of the Brief argues that Foster does not disclose a stylet 

or guide wire that guides the naso-gastric tube into the stomach of a patient. While it is true 

that Foster discloses a stylette that is inserted after the naso-gastric tube is already in the 

stomach, however, the teaching in column 4, lines 32-42 of Foster discloses that the stylette 16 

being used to guide a balloon 11 into the desired location and after confIrmation of the 

placement of the balloon 11 in the stomach the stylette 16 is removed. In addition, as stated in 

the rejection above, a stylette or guide wire is notoriously old and well known in the art for 

guiding a flexible catheter into the desired location. Therefore, the feature of having a 

guidewire for guiding a catheter into the body fails to patentably defme over the prior art. 

On page 26 of the Brief, appellant states that "the examiner did not give proper weight 

to the expert declaration of Dr. Lee Middleman". The statement is incorrect. The 

declaration to Dr. Lee middleman was thoroughly reviewed and found to be unpersuasive for 

the following reasons: (1) the declaration states Dr. Lee Middleman's opinion such that "fmd 

no suggestion or teaching in Balko, Seader, or Foster to make the nitinol disclosed in Balko 
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from a stress-induced martensite alloy" (page 3, lines 19-20). lbis opinion is not persuasive 

because there is no basis to support the allegation f that Balko's nitinol can not exhibit SIM 

properties. In addition, as noted by the appellant, nitinol can exhibit the properties of an SIM 

material. (2) Dr. Middleman further states that "there is no suggestion in Balko or any of the 

other references to use nitinol without a temperature change" (paragraph 13). While it is true 

that Balko is silent on the use of nitinol without a temperature change, it is inherent in the 

characteristic of the nitinol such that nitinol would be able to exhibit the SIM at the constant 

temperature (refer to the teaching on page 731, paragraph 3 of Seader). In addition, the 

teaching on page 733, paragraphs 4 and 6 of the Seader disclosure teaches usage in the medical 

device field and the nitinol undergoes superelastic behavior at body heat. Since the declaration 

did not directly address the Seader disclosure, therefore, the declaration is found not 

persuasive. 

On page 23, lines 6-10 of the Brief, appellant argues that the limitation of "the memory 

alloy stent having (I) a deformed relatively straightened shape when the alloy is in its stress

induced martensitic state and (ii) a different unstressed relatively coiled shape in claims 32 and 

33 is not provided by the combination of Balko, Seader, and Foster reference" is correct. 

Claims 32 and 33 are allowable over the prior art of record. 

On page 28 of the Brief, appellant argues that "claims I and 2 of the '989 patent 

disclose an elastic member made of SIM material to bend or unbend a bendable elongated 

tube. In contrast, claims 21 and 23 of the present application disclose a non-bendable hollow 
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placement device to bend and lUlbend a memory alloy made of a SIM material". The 

arglliIlent is not well taken because of the following reasons: flISt, the claimed invention flISt 

refers to a hollow placement device, the language of "non-bendable" is irrelevant because the 

language is not supported by the present claims. Next, claims 1 and 2 of '989 patent claim an 

article comprising an elongated tube, an elastic member being a memory alloy element formed 

at least partly from a superelastic shape-memory alloy, the alloy displaying reversible stress

induced martensite at about body temperature such that it has a stress-induced martensite state 

containing relatively more martensite and an austenitic state containing relatively more 

austenite. In the instant claims 21 and 23, appellant claims a medical device having a hollow 

placement device, and a memory alloy element which having the same characteristic as 

presented in claims 1 and 2 of '989 patent. Therefore, it is obvious that claims 21 and 23 of 

the present application and claims 1 and 2 of '989 patent cover the same subject matters or 

same invention. The examiner notes that euphemistic differences in claim language does not 

elevate the claims to a non-obvious or distinct invention. 

On page 31 of the Brief, appellant argues that u.s. Patent No. 5,231,989 does not 

qualify as prior art lUlder 35 U.S.C. §l02(e). The examiner rejects the claims 21 and 23 

under 35 U.S.C. §l02(e) along with the double patenting rejection because both of the '989 

patent and the present application are commonly owned by the same assignee and having 

different inventive entities. Therefore, the rejection to claims 21 and 23 lUlder double 

patenting along with 35 U.S.C. §l02(e) is proper. 
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For the above reasons, it is believed that the rejections should be sustained. 

Justine Yu 
September 29, 1998 

225 South Lake Avenue 
9th Floor 
Pasadena, California 91101 

Respectfully submitted, 

Richard . pley 
SupervisOry Patent Examiner 

Group 3100 
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FIRST NAMED APPliCANT 

01'141/0::::06 

SUITE 900 ART UNIT 

DATE MAILED: 

Balow Is e r:ommunbllon from /h. EXAMINER In clrvge of /hIe epplk:allon 

COMMISSIONER OF PA TENTS AND TRADEMARKS 

~ PERIOD FOR RESPONSE: 

ADVISORY ACTION 

ATTORNEY DOCKET NO. 

EXAMINER 

YU,J 

I PAPER NUMBER 

3733 20 

a) ~is extended ID Nn (. HUJI. S ... continues 10 run _______ flom !he dale 01 the fll1Bl rejection 

b) 0 expire. three months from !he dale 0I1he !inalrejection or as 01 the mailing dale of this Advisory Action. whiche ... r is later. In no 
awnt however. wIIllI1e slaMDry period for the response expire lalBr than six months flom the dam of lI1e fll1Blrejection. 

Any extansion of time must be obtained by filing 8 petition under 37 CFR 1.136(0). tho proposed response and the appropriale fee. 
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o Appficant', response to the flnBlrejection. filed 111/, '6~ 
to place !he application in condition for aDowanoe: r I 
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1. 0 The proposad amendments 10 the daim and lor specification wiD not be entered and the !inal rejection stands becauss: 

a. 0 There is no convincing showing under 37 CFR t.l 16(b) why the proposed amendment is necessary and was nol earlier 
pressnled. 

b. 0 They raise new issue, that would raquire fur1her considamtion and/or ,earch. (See Note). 

c. 0 They raise the Issue of new mallBr. (See Nole). 

d. 0 They ere not deemed 10 plaoe the application In bellBr form for appeal by maleriaDy reducing or simplifying lI1e issues for 
appeal. 

e.D They present additional claims without canoeDing a corresponding number of finally rejected claims. 

NOTE: ________________________________________________________________ _ 

2. 0 Nawty proposed or amended daims ______ would be allowed if submillBd in a sepamlely filed amondmenl cancelling 
!he non-aDowabie claim •. 

3. g' Upon the filing an appeal. the proposed amendmenl Ii?"wiD be enlered 0 will nol be enmred and the slal1Js of lI1e daims will 
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ClaimsaO_: 
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5. 0 The affidavil 01 exhibit will not be c:on.- becauss applicanl has nOI shown good and suffioenl masons why il was nol earlier 
pmsen!Bd. 

o The proposed drawing correction 0 haS 0 has nor been approved by the examiner. 

DOIher 

Edwards Exhibit 1025, p. 313



In re ap'plication of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

PATENT 

Examiner: Justine Yu 

Group Art Unit: 3733 

AMENDMENT AFTER FINAL 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

RECE~'VED· 

JUI~ L 3 \998 

GROUP 3200 

This Amendment after the final rejection is submitted concurrently with Applicant's Appeal 

Brief for the above-identified patent application. ~pplic~t respectfully requests that the following 

amendments to the claims be entered: 

. IN THE CLAIMS: ./ 
Please cancel clai/9 and 43, without prejudice. 

In claim 42, aftythe word "claims," please delete the number "21." 
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Applicant submits this Amendment after the final rejection of the claims to cancel dependent 

claims 39 and 43, and to amend dependent claim 42 to delete the dependency from claim 21. Upon 

a further review of the claims appealed from the final rejection, Applicant noted that claim 39 

depended from a cancelled claim 11, and claim 43 depended from claim 39. Thus, Applicant wishes 

to delete dependent claims 39 and 43 from the application and withdraw the appeal with respect to 

dependent claims.39 and 43. Further, Applicant noted that dependent claim 42 incorrectly depended 

from claim 21 and wishes to amend claim 42 to delete the dependency from claim 21. No new matter 

has been added with these amendments to the claims. Applicant respectfully requests the entry of 

these claim amendments by the Examiner. 

The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

June 18, 1998 
Date 

225 South Lake Avenue 
9th Floor 
Pasadena, California 91101 
Phone: (626) 796-4000 
Facsimile: (626) 795-6321 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

APPEAL BRIEF SUBMITTED UNDER 37 C.F.R. §1.192 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

RECE.~ \\} ED 
JUI~ 2 3 \998 

GROUP 3200 

Applicant submits this brief in connection with the appeal from the final rejection mailed 

September 18, 1997, in the above-identified application. Pursuant to the Notice of Appeal mailed 
06/22/1998 SSALEEKU 00000104 08483291 
01 FC:120 March 18, 1998, A~y.~eeks reversal by the Board oftheExaminer's final rejection of the claims. 
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This appeal is taken from the final rejection of September 18, 1997, of claims 21, 23, and 25-

46. The claims on appeal are presented in Appendix A attached hereto. 

Remarkably, many of the appealed claims are narrower than claims in patents already issued 

by different Examiners in substantially the same art. It is apparent that this particular Examiner has 

a standard of patentability different than that mandated by 35 U.S.C. §103 and followed by other 

Examiners in the U.S. Patent and Trademark Office. 

The application on appeal is a continuation of Application SeriaJ No. 07/956,653, filed on 

October 2, 1992, now U.S. Patent No. 5,597,378 (attached hereto in Appendix B), which is a 

divisional of Application Serial No. 07/682,243, filed on April 9, 1991, now U.S. Patent No. 

5,190,546 (attached hereto in Appendix B), which is a divisional of Application Serial No. 

07/252,019, filed on September 27, 1988, now U.S. Patent No. 5,067,957 (attached hereto in 

A ppen dix B), which is a continuation of Application Serial No. 07/177,817, filed on March 30, 1988, 

now abandoned, which is a continuation of Application Serial No. 07/047,824, filed on May 8, 1987, 

now abandoned, which is a continuation of Application Serial No. 06/865,703, filed on May 21, 1986, 

now U.S. Patent No. 4,665,906 (attached hereto in Appendix B), which is a continuation of . 

Application Serial No. 06/541,852, filed on October 14, 1983, now abandoned. 

Applicant respectfully requests that the Board reverse the Examiner's rejection of the claims 

on appeal for the following reasons: 

1. The Examiner erred in rejecting the ~laims on appeal under 35 U.S.C. §103(a), 

because the Examiner failed to establish a prima facie case of obviousness, 

misevaluated the references cited against Applicant's claimed invention, and did not 
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give proper weight to the expert declaration of Dr. Lee Middleman (attached hereto 

in Appendix C) .1 

2. The Examiner erred in rejecting claims 21 and 23 for obviousness-type double 

patenting over claims 1 and 2 of U.S. Patent No. 5,231,989 to Middleman et al., 

because the device claimed in the U.S. Patent No. 5,231,989 patent covers a very 

different invention than the device of Applicant's claims 21 and 23, and because 

claims 1 and 2 of U.S. Patent No. 5,231,989 were previously found to be nonobvious 

by the U.S. Patent Office over the earlier U.S. Patent No. 4,665,906 to Jervis 

(attached hereto in Appendix B). U.S. Patent No. 4,665,906 is the grandparent case 

of the present application and has essentially the same disclosure as the disclosure of 

the present application: 

3. The Examiner erred in rejecting claims 21 and 23 under 35 U.S.C. §102(e), or in the 

alternative, under 35 U.S.C. § 103 (a), over U.S. Patent No. 5,231,989 to Middleman 

et al,. because U.S. Patent No. 5,231,989 does not qualify as prior art under 35 

U.S.c. §102(e), and because the device claimed in U.S. Patent No. 5,231,989 covers 

a very different invention than the device of Applicant's claims 21 and 23. 

1 Dr. Lee Middleman is an expert in material use and selection of materials for medical 
devices, and is the inventor of U.S. Patent No. 5,231,989, issued on AugUst 3, 1993, entitled 
"Steerable Cannula," which was cited as prior art in the final office action of December 18, 1998. 
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II. THE REAL PARTY IN INTEREST 

This application was assigned to Medtronic, Inc., by an assignment dated October 4, 1996, 

and recorded in the United States Patent and Trademark Office at Reel/Frame 8907/0388. 

ill. RELATED APPEALS AND INTERFERENCES 

To the Applicant's and undersigned's knowledge, there are no related appeals or interferences 

which will directly affect or be directly affected by or have a bearing on the Board's decision in the 

pending appeal. 

IV. STATUS OF CLAIMS 

This appeal is taken from the final rejection of September 18, 1997, finally rejecting pending 

claims 21,23, and 25-46. Applicant withdraws the appeal with respect to dependent claims 39 and 

43, and concurrent with the filing of this appeal brief, Applicant submits an amendment subsequent 

to the final rejection which cancels dependent claims 39 and 43, without prejudice, and which amends 

dependent claim 42. Applicant wishes to cancel claims 39 and 43 because chum 39 inadvertently 

depends from cancelled claim 11, and claim 43 depends from claim 39. Applicant wishes to amend 

dependent claim 42 to delete the incorrect dependency from claim 21. No new matter has been added 

with these amendments to the claims. Claims 1-20, 22, and 24 were previously cancelled, without 

prejudice. The claims on appeal are presented in Appendix A attached hereto. 
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Claims 21, 23, and 25-46 were finally rejected in the office action dated September 18, 1997. 

A response to the final office action and conditional notice of appeal were submitted to the United 

States Patent Office on March 18, 1998. This response to the final office action included the 

Declaration of Dr. Lee Middleman (attached hereto in Appendix C). The advisory action dated April 

23, 1998, stated that the final rejection remained applicable. All amendments filed' prior to the final 

rejection have been entered by the Examiner. 

Concurrent with the filing of this appeal brief, Applicant submits an amendment subse'quent 

to the final rejection, which cancels dependent claims 39 and 43, without prejudice, and amends 

dependent claim 42 in this application for the reasons discussed above. This amendment after final 

rejection submitted herewith has not yet been acted upon by the Examiner. 

VI. SUMMARY OF THE INVENTION 

A. Problems With The Prior Art 

Prior to the present invention, shape memory alloys had been known to be used in medical , 

devices. However, the use of shape memory alloys in medical applications presented significant 

problems which greatly limited the use 

1. Difficult To Control Transformation Temperature 

It is difficult to control the transformation temperatures of shape memory alloys with accuracy 

as they are usually extremely composition-sensitive (see specification, pg. 4, lines 22-24). For 

example, tubular stent grafts are typically deployed remotely into the body via a catheter. However, 
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the stent graft tends to take on the temperature of t~e body during the procedure as the physician 

maneuvers the device into the correct position for deployment. The difficulty of controlling the 

transformation temperature accurately for the shape memory alloy material in this procedure is 

evident. It has proved necessary to cool the stent during insertion into the body and to heat the stent 

after insertion, and these steps add complexity to an already complex procedure (see generally, 

specification, pg. 17, lines 24-28). 

2. Large Hysteresis Hinders Reversibility Of Shape 

In many known shape memory alloys there is a large hysteresis as the alloy is transformed 

between austenitic and martensitic states, so that reversing of the state of a shape memory alloy 

element may require a temperature change of several tens of degrees Celsius (see specification, pg. 

4, line 28 to pg. 5, line 4). 

3. Temperature Change Is Required To Effect A Change In Shape 

Known shape memory alloys require a temperature change to effect a change in shape, and 

such temperature change is typically achieved by relying on body heat alone or by using external 

heating sources to heat the shape memory alloy. Not only is it inconvenient to have to engage in any 

temperature manipulation, but human tissue cannot be heated or cooled beyond certain relatively 

narrow limits (approximately 0 degrees Celsius to 60 degrees Celsius for short periods) without 

suffering temporary or permanent damage (see specification, pg. 5, lines 4-11), Moreover, as stated 

by Dr. Middleman (Appendix C), ifa doctor relies solely on body heat to heat a shape memory alloy, 
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this slows up the su~gical procedure. 2 It is well known to one skilled in the art that the longer a 

patient is on the operating table, the greater the chance of complications that may result from an 

operation. In addition, if a doctor relies upon an external heating source, such as electric heating, to 

heat a shape memory alloy, there is the potential for electrical shock or an electric bum to a patient 

(see Footnote 2, and Middleman Decl., ~14). 

4. Treatment Process Required To Exhibit Properties Of 81M Material 

In order for certain known shape memory alloys, such as the nitinol disclosed in the Seader 

reference cited by the Examiner, to exhibit properties of a stress-induced martensite (S1M) material, 

such shape memory alloys must undergo an extensive, time consuming, and expensive treatment 

process. 3 Moreover, for a shape memory alloy, such as nitinol, to be effective in a medical device, 

2 " ... for the Balko device, a doctor has to rely on heating the nitinol for it to work. If the 
doctor relies solely on body heating, this slows up the surgical procedure. Needless to say, 
anything that slows up a medical procedure is undesirable in that the chance for infection and the 
chance for adverse patient reactions increase as the length of a medical procedure increases. Also, 
a device that relies on body heating to change shape exhibits inconsistent performance because of. 
the dependence on heating by the body, which rate of heating can differ from patient-to-patient 
and from operating room to operating room. I know from personal experience with sutures made 
of SMA materials that inconsistent heating made the sutures difficult to use in an operating room. 
If the doctor has to rely on heating the nitinol by means of an external heating source, an 
additional step is added to the procedure and the possibility of overheating and injury is increased. 
If electric heating is used, there is a potential for electrical shock or an electric burn to the 
patient." Middleman Dec1..1J14. 

3 " ..• Although nitinol can exhibit the properties of an SIM material, it can do so only if it 
undergoes a treatment process to make it exhibit the properties of an SIM material. This process 
requires an extensive, time consuming, and expensive procedure ... " Middleman Decl .. 1Jll. 
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the SIM behavior must be exhibited at a temperature whil;h a mammalian body can tolerate, which 

is typically about 35 degrees Celsius to 40 degrees Celsius.4 

B. The Present Invention 

Applicant's basic invention is to use a special class of materials in medical devices so that a 

change in shape is realized without a change in temperature being required. In particular, the medical 

device of Applicant's invention comprises a shape memory element made' of a stress induced 

martensite (SIM) material that is held in a deformed configuration by a restraint (see specification, 

pg. 5, lines 25-31). Removal of the restraint results in the shape memory alloy element changing 

shape towards its non-deformed configuration. The shape memory alloy of the present inve!ltion has 

the ability to return to its original shape after substantial deformation and does not require the 

delicacy of alloying control and! or the temperature control of placement or removal needed by prior 

art shape memory alloy devices (see specification, pg: 5, lines 13-17). 

For this basic invention, Applicant has already been awarded the following four U.S. patents 

(attached herewith in Appendix B), which contain various claims broader than the claims presented 

in this appeal: 

4 " ... Nitinol can be treated to exhibit SIM properties in selected temperature ranges as low 
a~ 0 degrees Celsius or as high as 60 degrees Celsius. For the nitinol to be effective in a medical 
device, the SIM behavior must be exhibited at temperatures which a mammalian body can tolerate 
(typically 35 degrees Celsius to 40 degrees Celsius) ... " Middleman Decl" ~12. 
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1. U.S. Patent No. 5,597,378 - Claims 1 and 10 are broader than the claims on appeal. S 

The claims on appeal are the result of a species election requirement in the parent application, and 

in particular, claims 26, 27, 28, 29, 30, 31, and 32, on appeal, correspond to and are generally 

narrower versions of claims 1, 2, 3, 7, 8, 9, and 10, respectively, that were allowed in U.S. Patent No. 

5, 597,378. 

5 1. A medical device which comprises: 
(a) an element for use within a human body or in such proximity to a human body that the 

device is substantially at human body temperature, the element comprising a shape memory alloy 
which displays a stress-induced martensite beha.vior at body temperature; and 

(b) a restraint holding the shape memory alloy element in a deformed configuration at a 
temperature less than the body temperature of the human for positioning the shape memory alloy 
element within or in proximity to the human body in its deformed configuration, the deformation 
occurring through the formation of stress-induced martensite; 

wherein the shape memory alloy element is sufficiently deformed that when the shape 
memory alloy element is at human body temperature removal of the restraint from the shape 
memory alloy element, without change in temperature of the device, releases at least a portion of 
the shape memory alloy element from its deformed configuration. 

10. A medical device for treatment of a mammalian body, the device comprising: 
(a) a memory alloy element formed at least partly from a pseudoelastic shape-memory 

alloy, the alloy displaying reversible stress-induced martensite at about human temperature such 
that it has a stress-induced martensitic state and an austenitic state, the memory alloy element 
having (i) a deformed shape when the alloy is in its stress-induced martensitic state and (ii) a 
different unstressed shape; and 

(b) a hollow restraining member with the memory alloy element being within the 
restraining member, the restraining member engaging and stressing the memory alloy element at a 
temperature less than the body temperature of the human and greater than the As of the alloy for 
positioning the memory alloy element within'or in proximity to the mammalian body while the 
memory alloy element is in its deformed shape; 

wherein the restraining member and the memory alloy element are movable relative to 
each other to trarisform at least a portion ofthe alloy from its stress-induced martensitic state at a 
temperature greater than the As of the alloy so that the memory alloy element transforms from its 
deformed shape toward its unstressed shape, and wherein the alloy is selected so that the 
transformation can occur without any 'change in temperature of the restraining member or the 
memory alloy element. 
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2. U.S. Patent No. 5.190,546 - Claim 27 is broader than the claims on appeal.6 

3. U.S. Patent No. 5,067,957 - Claim 1 is broader than the claims on appeal.' 

4. U.S. Patent No. 4.665,906,- Claim 1 is broader than the claims on appeal.S 

6 27. A method for removing from a mammalian body a medical device comprising a 
memory alloy element at least partly formed from a pseudoelastic shape memory alloy, the alloy 
displaying reversible stress-induced martensite at about body temperature such that it has a stress
induced martensitic state and an austenitic state, the device having (i) a removable shape when the 
alloy is in its stress-induced martensitic state and (ii) a different non-removable shape when the 
alloy is in its austenitic state, the device being positioned in a mammalian body and being in its 
non-removable shape, the method comprising the steps of: 

(a) stressing the device so that the alloy transforms toward its stress-induced martensitic 
state and the device transforms to its removable shape, without changing the temperature of the 
device; and, 

(b) withdrawing th,e transformed device from the mammalian body. 

7 1. A method of medical treatment of a mammal which comprises the steps of: 
(a) providing a device comprising an element which comprises a shape memory alloy 

which displays stress induced martensite behavior at body temperature of the mammal, the 
element being restrained in a deformed configuration, the restraining means stressing the element 
thereby inducing stress induced martensite in the alloy~ 

(b) positioning the device so that the shape memory alloy element is within a mammalian 
body or in such proximity to a mammalian body that the element and the restraining means are 
substantially at body temperature; and, 

(c) at least partially removing the restraining means from the element thereby transforming 
the element from the deformed configuration, the transformation occurring with the element and 
the restraining means being substantially at body temperature. 

8 1. A method of installing a pseudoelastic shape-memory alloy medical device within a 
mammalian body, or in such proximity to a mammalian body that the device is substantially at 
body temperature wherein the pseudoelastic shape-memory alloy medical device displays 
reversible stress-induced martensite at body temperature, the method comprising: 

deforming the medical device into a deformed shape different from a final shape, said 
deforming occurring by the formation of stress-induced martensite; 

means; 
restraining the deformed shape of the medical device by the application of a restraining 

positioning the medical device and restraining means within, or in proximity' to, the body; 
removing the restraining means; 
isothermally transforming the device from the deformed shape into the final shape. 
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In addition, the primary reference, U.S. Patent No. 4,512,338 to Balko et aI., as cited by the 

Examiner in the present application, was previously considered by the U.S. Patent Office in the first 

three patents listed above. 

In addition, although the secondary reference of Seader, as cited by the Examiner in the 

present application, was not actually previously considered by the U.S. Patent Office in the above-

listed patents, equivalent references teaching that nitinol has superelastic behavior were considered 

by the U.S. Patent Office in the above-listed patents. For example, the reference, Suzuki, Yuchi, 

"Shape Memory and Super-Elasticity Effects in Ni-Ti Alloys," (Translation provided), Kirk-Othmer, 

Encyclopedia of Chemical Technology, 3rd Ed., vol. 20, pp. 7-26-7-36, was previously considered 

.. by the U.S. Patent Office in U.S. Patent Nos. 5,597,378 and 5,190,546. In addition, the following 

references were previously considered by the U. S. Patent Office in the first three patents listed above: 

Buehler, et al., "55-Nitinol Unique Wire Alloy With A Memory," Wire Journal, June 1963, pp.41-49; 

U.S. Patent No. 4,509,517 to Zibelin, entitled "Kidney Stone Instrument," disclosing the use of 

Nitinol; and, U.S. PatentNo.4,505,767to QuiD, entitled "NickellTitaniumlVanadium Shape Memory 

Alloy," disclosing nickeVtitanium alloys having stress-induced martensite. 

The present invention is directed to the species useful as stents. In this species, the restraint 

is a hollow placement device, and the memory alloy element that is to be placed in a mammalian body 

is within the placement device. A guide wire is provided so that the memory ~loy element can be 

extruded from the placement device into a desired location. The alloy is selected so that the memory 

alloy element changes shape without any change in temperature of the placement device or the 

memory alloy element. 
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The invention, as recited in claim 32, is best understood with regard to Figure 7 below. 

Figure 7 shows a hollow placement device 102, a shape memory alloy element 103, and a guide wire 

104. The element 103 is in the form of a coil stent for placement in a blood vessel or the like. By 

use of the guide wire 104, the stent 103 can be extruded from the hollow placement device 102 into 

a blood vessel at a desired location, and then it can expand in size. 

Fig 7. 
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C. The Present Invention Solves The Problems Of The Prior Art 

Applicant's medical device incorporating 81M alloy elements solves the problems associated 

with the prior art and provides significant advantages over the prior art. 

1. No Temperature Change Is Required To Effect A Change In Shape 

Applicant's invention is a significant improvement over the prior art. A doctor or user of the 

medical device of Applicant's invention can insert the device into a mammalian body, and the memory 

alloy element transforms from its deformed shape to its unstressed shape by itself without requiring 

a change in· temperature of the placement device or the memory alloy element. In Applicant's 

invention, if a stent made from a material which exhibits stress-induced martensite properties at body 

temperature is delivered from a catheter, then the need for temperature control is avoided (see 

generally, specification, pg. 18, lines 1-3). The stent remains pseudo elastically deformed when in the 

catheter but re-forms spontaneously when it is released from the catheter. Accurate placement of 

the stent is then readily obtainable, since there is no urgency to avoid premature heating and 

deployment of the device, as might be required with a conventional shape memory effect element (see 

generally, specification, pg. 18, lines 4-8). 

Because Applicant's invention requires no temperature change to effect a change in shape of 

the shape memory alloy, the problems with transformation temperature and hysteresis are avoided. 

In addition, none of the disadvantages associated with heating the shape memory alloy with body 

heat alone or with external heating sources exist with the present invention. Rather, the simplicity 

of the present invention, where the device attains its desired configuration without the requirement 

of any external heating or cooling, provides predictability, dependability, and ease of use. 
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2. No Treatment Process Is Required To Exhibit Properties Of SIM Material 

The memory alloy element of Applicant's invention is formed at least partly from 

pseudoelastic shape memory alloy that displays reversible stress-induced martensite at about body 

temperature. Unlike the prior art, and specifically the Seader reference, Applicant's memory alloy 

element does not require a treatment process to make it exhibit the properties of an SIM material. 

Such a process is extensive, time consuming, and expensive and is avoided by the present invention. 

vn. ISSUES 

A. Whether claims 21, 23, and 25-46 are unpatentable under 35 U.S.C. § 103 (a) over U. S. Patent 

No. 4,512,338 to Balko et al. in view of Seader (Encyclopedia of Chemical Technology 

publication) and U.S. Patent No. 4,485,805 to Foster? 

1. Did the Examiner Fail to Establish a Prima Facie Case of Obviousness? 

2. Did the Examiner Misevaluate the Prior Art Against Applicant's Invention? 

3. Did the Examiner Fail to Give Proper Weight to the Expert Declaration of 

Dr. Lee Middleman? 

B. Whether claims 21 and 23 are unpatentable under the judicially created doctrine of 

obviousness-type double patenting over ~laims 1 and 2 of U.S. Patent No. 5,231,989 to 

Middleman et al.? 

1. Did the Examiner Fail to.Recognize the Significant Differences Between Claims 21 

and 23 of Applicant's Invention and Claims 1 and 2 of U.S. Patent No. 5,231,989? 
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2. Did the Examiner Fail to Recognize that U.S. Patent No. 5,231,989 was Previously 

Found to be Nonobvious by the U.S. Patent Office Over the Earlier Patent No. 

4,665,906 to Jervis, the Grandparent Case of the Present Application? 

C. Whether claims 21 and 23 are unpatentable under 35 U.S.C. §102(e), or in the alternative, 

under 35 U.S.C. §103(a) over U.S. Patent No. 5,231,989 to Middleman et al.? 

1. Did the Examiner Fail to Recognize that U.S. Patent No. 5,231,989 Does Not 

Qualify as Prior Art Under 35 U.S.C. § 102(e) or Under 35 U.S.C. § 103 (a)? 

vm. GROUPING OF THE CLAIMS 

For purposes of this appeal brief only, the rejected claims do not stand or fall together, and 

the claims in anyone or more groups may be patentable over any other. 

Group 1: Claims 21, 23, 25-31, 34-38, 40-42, and 44-46 are directed to a medical 

device for insertion into a mammalian body, the device comprising a hollow 

placement device; a memory alloy element formed at least partly from a 

pseudoelastic shape-memory alloy, the memory alloy element having a 

deformed shape when the alloy is in its stress-induced martensitic state and a 

different unstressed shape when the alloy is in its austenitic state; and a guide 

wire. 

Group 2: Claims 32, 33, 35, 38, 41-42, and 46 contain all of the limitations of the 

Group 1 claims, with the additional limitations that the memory alloy stent has 
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a defonned straightened shape when the alloy is in its stress-induced 

martensitic state, and a different unstressed coiled shape. . 

IX. ARGUMENT 

A. The Rejection of Claims 21, 23, 25, and 26-46, Under U.S.C. §103(a), Over U.S. Patent 
No. 4,512,338 to Balko et aI., in View of Seader (Encyclopedia of Chemical Technology 
publication), and U.S. Patent No. 4,485,805 to Foster, Jr. Should Be Reversed 

1. The Prior Art 

a. Balko, et al 

Balko, et al. ("Balko") discloses a process using a shape memory alloy, such as nitinol wire, 

which has been previously fabricated in its parent phase to form a longitudinally oriented coil of 

adjacent wire loops and thereafter cooled to its martensite phase and reshaped to a relatively straight 

. shape. The shape memory alloy is utilized as an intra-luminal device to reinforce or replace a 

weakened or otherwise damaged vessel (see Abstract). Deployment of the device into the body 

requires heating of the wire to its transfonnation temperature which can be accomplished by 

conduction or convection from the body, as well as by external heating sources such as infrared 

radiation (see col. 5, lines 57-68). 

The Examiner cites Balko as showing "nitinol (SMA) wire fonned as a graft structure 22 

which is placed inside the sheath head 50 (hollow placement device)" (see final office action, pg.2). 

However, Balko does not teach use of an SIM material or use of a shape memory alloy that 

exhibits properties of an SIM material at about body temperature. In addition, Balko does not teach 

a shape memory alloy that transfonns from a defonned shape to an unstressed shape without any 

change in temperature of the shape memory alloy. 

J:\Medtronic, Inc\9438·1 \FinaJAppealBrief-«i1898. wpd 15 

Edwards Exhibit 1025, p. 333



b. Seader 

PATENT 
Attorney Docket Number 9438-1 

Seader is a chapter on shape-memory alloys from the Encyclopedia of Chemical Technology. 

Seader discloses that an early medical device exploits the superelastic behavior of nitinol (see pg. 

733), and also discloses a shape-memory plate that can be warmed by body heat or artificially heated 

by diathermy (see pg. 733). The Examiner cites Seader as showing that "nitinol has superelastic 

behavior (pseudo elastic behavior)" (see final office action, pg. 2). 

c. Foster. Jr. 

Foster, Jr. ("Foster") discloses an intra-gastric weight loss system apparatus and method 

comprising a balloon-type device which can be placed in a person's stomach through the mouth 

without surgery. The Examiner cites Foster as showing "a stylet 16 (guide wire)" (see final office 

action, pg. 3). 

2. The Examiner Has Failed To Establish A Prima Facie Case Of Obviousness 

The Examiner bears the burden of establishing a prima facie case of obviousness based on the 

prior art. In re Geiger, 815 F. 2d 686 (Fed. Cir. 1987). On pages 2-3 of the final office action, the 

Examiner states the following reasoning for the rejection of claims 21,23,25, and 26-46 under 35 

U.S.C. §103(a): 

Balko shows a nitinol (SMA) wire formed graft structure 22 which is placed inside the sheath 
head 50 (hollow placement device). Balko lacks the description of the nitinol which is a 
pseudoelastic SMA. However, the teaching on page 733 of Seader discloses that the nitinol 
has the superelastic (pseudoelastic) behavior. Therefore, it is obvious that the nitinol has the 
pseudoelastic properties. In addition, it is well known in the art that the pseudoelastic 
material (nitinol) would have reversible stress induced martensite state at a body temperature. 
Therefore, it is obvious that Balko's nitinol would have the same property as claimed. 
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Balko differs from the present invention in that Balko lacks a guide wire. However, it is well 
known in the art that a guide wire is used for guiding a catheter into the body. In addition, 
Foster shows a stylet 16 (guide wire). Therefore; it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide Balko's device with a 
guide wire in order to guide the catheter into a desired location. 

a. The Proposed Combination Of References Does Not Produce 
Applicant's Claimed Invention 

The Examiner's rejection under 35 U. S. c. § 1 03 ( a) is deficient for a number of reasons. First, 

the Examiner has failed to establish a prima facie Case of obviousness because the proposed 

combination of the references as suggested by the Examiner does not produce Applicant's invention 

recited in the rejected claims. To establish a prima facie case of obviousness, the prior art reference 

or references, when combined, must teach or suggest all the claim limitations. M.P.E.P.706.020), 

citing, In re Vaeck, 947 F.2d 488,20 U.S.P.Q. 2d 1438 (Fed. Cir. 1991). 

Applicant's independent claim 21, which is in the Group 1 claims, recites the following: 

21. A medical device for insertion into a mammalian body, the device comprising 
(a) a hollow placement device; 
(b) a memory alloy element formed at least partly from pseudoelastic shape-

memory alloy, the alloy displaying reversible stress-induced martensite· at about body 
temperature such that it has a stress-induced martensitic state and an austenitic state, the 
memory alloy element having (i) a deformed shape when the alloy is in its stress-induced 
martensitic state and (ii) a different unstressed shape when the alloy is in its austenitic state; 
and 

(c) a guide wire; 
the memory alloy element being within the hollow placement device, and the 

placement device being guidable by the guide wire, the hollow placement device stressing 
the memory alloy element at a temperature greater than the A.. of the alloy so that the memory 
alloy element is in its deformed shape, 

wherein the memory alloy element can be extruded from the hollow placement device 
by the guide wire at a temperature greater than the A.. of the alloy to transform at least a 
portion of the alloy from its stress-induced martensitic state so that the memory alloy element 
transforms from its deformed shape to its unstressed shape, and wherein the alloy is selected 
so that the transformation can occur without any change in temperature of the placement 
device or the memory alloy element. (emphasis added) 
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The pr~posed combination of Balko, Seader, and Foster does not provide Applicant's claimed 

feature of "a memory alloy element formed at least partly from pseudoelastic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite at about body temperature." Dr. Lee 

Middleman, an expert in the field of stress-induced martensite (SIM) alloy elements, declares the 

following: 

Balko does not disclose a memory alloy formed at least. partly from a pseudoelastic shape 
memory alloy that displays reversible stress-induced martensite at about body temperature. 
I find no suggestion or teaching in Balko, Seader, or Foster to make the nitinol disclosed in 
Balko from a stress-induced martensite alloy. Although nitinol can exhibit the properties of 
an SIM material, it can do so only if it undergoes a treatment process to make it exhibit the 
properties of an SIM material. This process requires an extensive, time consuming, and 
expensive procedure. Where is the suggestion in Balko or any of the other references to use 
nitinol exhibiting SIM behavior rather than less expensive conventional Nitinol? There is no 
such suggestion, and any such idea can only come from hindsight. 

See Middleman DecL, ~ll. 

In addition, the combination of Balko, Seader, and Foster does not provide Applicant's 

claimed feature of "the alloy is selected so that the transformation can occur without any change in 

temperature of the placement device or the memory alloy element." Unlike Applicant's claimed 

invention, Balko requires a temperature change to effect a change in shape utilizing SMA materials, 

wherein such temperature change results from body heating alone, or body heating in combination 

with external heating (see Balko, col. 5, lines 57-67). There is no suggestion in Balko, Seader, or 

Foster, to use nitinol without a temperature change, whether it be by heating the nitinol with body 

heat alone, or whether it be by heating the nitinol with body heat and an external heating source (see 

Middleman DecL, ~13l Because Balko requires a temperature change to effect a change in state, 

9 "Further, Balko requires a temperature change to effect a change in state utilizing SMA 
materials (see col. 5, lines 57-67). The temperature change results from body heating alone, or 
body heating in combination with external heating. There is no suggestion in Balko or the other 
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problems may ~sily arise. For example, when the coil stent of Balko is heated to reach body 

temperature as it is inserted it can prematurely expand before it is removed from the restraint, thereby 

interfering with removal. External heating may also be used which introduces its own complications 

(see Balko, col. 5, lines 57-68). 

Moreover, the combination of Balko, Seader, and Foster does not provide Applicant's claimed 

feature of a "guide wire" or "the placement device being guidable by the guide wire." Foster 

discloses a stiffener rod or stylette 16 that is "run down the lumen to within 1" of the distal end ofthe 

naso-gastric tube" but only "after the tip 24 of the naso-gastric tube 14 is confirmed to be in the 

stomach" (see col. 4, lines 32-35). Thus, Foster does not disclose a stylette or guide wire that guides 

the naso-gastric tube into the stomach of a patient. Rather, Foster discloses a stylette that is only 

inserted after the naso-gastric tube is already in the stomach. In contrast, Applicant claims "a guide 

wire" and "the placement device being guidable by the guide wire." Thus, one skilled in the art would 

not be motivated to modify Balko with the stylette ofF oster because the stylette ofF oster is not used 

as a guiding apparatus. 

Thus, the proposed combination of Balko, Seader, and Foster does not produce Applicant's 

claimed invention. Because the proposed combination suggested by the Examiner does not provide 

each and every element contained in the claimed invention, as discussed above, the rejection under 

35 U.S.C. §103(a) is improper. See In re Sung Nam Cho, 1 U.S.P.Q. 2d 1662 (Fed.Cir. 1987). 

references to use nitinol without a temperature change, whether it be by heating the nitinol with 
body heat alone, or whether it be by heating the nitinol with body heat and an external heating 
source." Middleman Decl., '13. 
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b. There Is No Teaching Or Suggestion In The Cited 
References For The Proposed Combination 

A second deficiency of the prima facie case of the Examiner is that there is no teaching or 

suggestion in any of the cited references to make the proposed combination suggested by the 

Examiner. Obviousness cannot be established by combining the teachings of the prior art to produce 

the claimed invention absent some teaching or suggestion supporting the combination. In re Fritch, 

972 F. 2d 1260, 23 U.S.P.Q. 2d 1780, 1783-84 (Fed. Cir. 1992). Further, when making an 

obviousness determination, elements of separate prior patents cannot be combined when there is no 

suggestion or such combination anywhere in those patents. Panduit Corp.v. Dennison Mfg. Co., 810 

F. 2d 1561, 1568, 1 U.S.P.Q. 2d 1593, 1597 (Fed.Cir.), cert. denied, 481 U.S. 1052 (1987). It is 

the burden of the Examiner to establish why one having ordinary skill in the art would have been led 

to the claimed invention by the express teachings or suggestions found in the prior art, or by 

implications contained in such teachings or suggestions. In re Semaker, 702 F. 2d 989, 995, 217 

U.S.P.Q. 1, 6 (Fed. Cir. 1983). It is incumbent upon the Examiner to establish a factual basis to 

support a rejection. See In re Fine, 837 E 2d 1071, 1073, 5 U.S.P.Q. 2d 1596, 1598 (Fed. Cir. 

1988). 

Not only is there no suggestion m the references to make the combination, but as the expert 

Dr. Lee Middleman states, it is not obvious to make such a combination. Dr. Middleman declares: 

.. .it would not be obvious at the time the invention was made in 1983 to have converted the 
nitinol of Balko into an SIM material and to have removed the heating step. 

See Middleman Decl., ~15. 

Dr. Middleman further declares: 
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Even if the nitinol of Balko were to exhibit 8IM properties, there is no suggestion or teaching 
in the references that the 8IM phenomenon is to occur in the temperature range around the 
body temperature of a mammal. Nitinol can be treated to exhibit S1M properties in selected 
temperature ranges as low as 0 degrees Celsius or as high as 60 degrees Celsius. For the 
nitinol to'be effective in a medical device, the S1M behavior must be exhibited at temperatures 
which a mammalian body can tolerate (typically 35 degrees Celsius to 40 degrees Celsius). 
No such teaching is provided in the cited references. 

See Middleman Decl., ~12. 

Seader discloses a shape-memory alloy that is warmed by body heat or artificially heated by 

diathermy (pg. 733), but Seader does not disclose a shape memory alloy that does not require a 

temperature change. Nor does Seader disclose a shape memory alloy that undergoes a treatment 

process to make it exhibit properties of an SIM material. Thus, there is no suggestion in Balko or 

Seader to modify Balko with the nitinol of Seader to arrive at Applicant's claimed invention. 

Moreover, there is no suggestion in Balko or Foster to modify Balko with the stylette of Foster 

because, as discussed above, the stylette of Foster is not used to guide anything. Rather, Foster 

discloses a stylette that is only inserted after the naso-gastric tube is already in the stomach. Thus, 

even if Balko were modified with the stylette of Foster, one would not arrive at Applicant's claimed 

invention. 

The Examiner's obviousness rejection is improper because the Examiner has identified no 

suggestion in the prior art of the desirability of the combination proposed by the Examiner. It was 

improper for the Examiner to modify the device of Balko to use the nitinol of Seader and the guide 

wire ofF oster to arrive at Applicant's claimed invention because a person skilled in the art would not 

have been motivated at the time of the invention to combine the references in the way suggested by 

the Examiner. The Examiner has identified nothing in the references that suggests the desirability of 

the modifications. 
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In fact, the only document of record in this prosecution which suggests the desirability of the 

combination proposed by the Examiner is the Applicant's specification. However, the use of the 

claimed invention as an instruction manual or template to piece together the teachings of the prior 

art is impermissible hindsight. Grain Processing Corp. v. American Maize-Products Co., 840 F. 2d 

902,907,5 U.S.P.Q. 2d 1788, 1792 (Fed. Cir. 1988). The Examiner's rejection runs afoul ofa basic 

mandate inherent in Section 103, namely, that it is not appropriate to pick and choose from the 

references to reconstruct piecemeal the Applicant's invention in light of the disclosure of Applicant. 

In re Rothermel and. Waddell, 125 U.S.P.Q. 328, 331 (CCPA 1960). As stated by the CCPA in 

Rothermel, at page 331: 

The Examiner and the Board in rejecting the appealed claims did so by what appears to us to 
be a piecemeal reconstruction of the prior art patents in light of appellants' disclosure .. .It is 
easy now to attribute to this prior art the knowledge which was first made available by 
appellants and then to assume that it would have been obvious to one having the ordinary skill 
of the art to make these suggested reconstructions. While such a reconstruction of the art 
may be an alluring way to rationalize the rejection of claims, it is not the type of rejection 
which the statute authorizes. 35 U.S.C. §103 is very specific in requiring that the rejection 
on the grounds the invention would have been obvious must be based on the comparison 
between the prior art and the subject matter as a whole at the time the invention was made. 

The Examiner used hindsight to reconstruct Applicant'S invention, and Dr. Middleman agrees 

(see Middleman Decl., ~11)1O. 

In sum, the Examiner has failed to establish a prima facie case of obviousness. The proposed 

combination of references does not produce the claimed invention. Moreover, there is no suggestion 

or teaching in the cited references to make the combination. Further, the claims on appeal are the 

lO" ... Where is the suggestion in Balko or any of the other references to use nitinol 
exhibiting SIM behavior rather than less expensive conventional Nitinol? There is no such 
suggestion, and any such idea can only come from hindsight." Middleman Decl.. ~11. 
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result of a species election requirement in the parent application, and Applicant urges the Board to 

recognize that if the generic invention is nonobvious, then the species must similarly be nonobvious. 

c. The Group 2 Claims Are Independently Patentable 

The claims of Group 2 are narrower than the claims of Group 1, and are therefore nonobvious 

over the cited references for the reasons as discussed above with regard to Group 1. In addition, the 

claims of Group 2 have the following limitation: "the memory alloy stent having (i) a deformed 

relatively straightened shape when the alloy is in its stress-induced martensitic state and (ii) a different 

unstressed relatively coiled shape" (see claims 32, 33). This limitation is not provided by the 

proposed combination of Balko, Seader, and Foster. Nor is this limitation taught or suggested by 

Balko, Seader, orFoster. Thus, the claims of Group 2 are nonobvious over the cited references. 

3. The Examiner Has Misevaluated The Prior Art Against 
Applicant's Claimed Invention 

The Examiner bases the final rejection upon a misevaluation and mischaracterization of the 

prior art because the Examiner did not understand the significant nonobvious differences between 

Applicant's claimed invention and the devices disclosed in the cited references. At page 5 of the final 

office action, the Examiner states the followmg: 

... the examiner relied only on the fact that Balko discloses introducing a shape memory 
nitinol alloy stent into the body. It is well known that the nitinol represents a group of alloys 
and some of the nitinol alloys propose the reversible stress-induced martensite property. In 
addition, there is no base to support the allegation that Balko's alloy doesn't choose to have 
SIM behavior. 
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Although the Examiner asserts that it is well known in the art that some of the nitinol alloys 

propose the reversible stress induced martensite state property, there is a significant difference 

between conventional nitinol and nitinol which must be treated to exhibit the properties of an SIM 

material at body temperature. According to Dr. Middleman, 

Although nitinol can exhibit the properties of an SIM material, it can do so only if it 
undergoes a treatment process to make it exhibit the properties of an SIM material. This 
process requires an extensive, time consuming, and expensive procedure. Where is the 
suggestion in Balko or any of the other references to use nitinol ~xhibiting SIM behavior 
rather than less expensive conventional nitinol? 

See Middleman Decl., ~11. 

One skilled in the art would know that there are differences in nitinol alloys and that nitinol 

would exhibit the properties of an SIM material at body temperature only if properly treated to 

achieve this. Thus, the Examiner mischaracterizes the nitinol disclosed in Seader and wrongly 

contends that it is the same as Applicant's shape memory alloy displaying stress-induced martensite 

properties at body temperature. 

Further, at page 5 of the final office action, the Examiner states the following: 

Applicant further argues that Balko's alloy requires a temperature change to effect a change 
in state. However, as noted by the Applicant and at the last paragraph of page 13 [of the 
Amendment filed by Applicant in response to the office action of October 29, 1996] that the 
external heating is optionally required. As disclosed in col. 3, lines 54-57 of Balko that the 
nitinol wire 24 has been alloyed to exhibit a martensite transformation temperature somewhat 
below the normal body temperature range. In addition, in col. 5, lines 57-67 of Balko 
discloses that heating the wire in any of the embodiments to its transformation temperature 
could be accomplished other than solely by conduction and convection from the body but by 
infrared radiation, when the body temperature is not exclusively relied upon as the source of 
heat for the wire, its reformation temperature could be increased above body temperatures_ 
if necessary. Therefore, it is obvious that Balko's alloy is not necessary to require infrared 
radiation but depends on the condition of the patient. 

< 
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Regardless of whether Balko warms the shape memory alloy by body heat alone or by an external 

heating source, the Examiner misevaluates Balko by failing to recognize that Balko requires a 

temperature change to effect a change in shape and Applicant's invention does not require a 

temperature change. In addition, Seader discloses a shape-memory alloy that is warmed by body heat 

or artificially heated by diathermy (pg. 733). Neither Balko nor Seader discloses a shape-memory 

alloy that does not require a temperature change. Nor does Balko or Seader disclose a shape memory 

alloy that undergoes a treatment process to make it exhibit properties of an SIM material at body 

temperature. Thus, there is no suggestion to modify Balko with the nitinol of Seader to arrive at 

Applicant's claimed invention 

Further, the Examiner is wrong in her contention that by merely modifying Balko with the 

nitinol of Seader and the stylette of Foster that one skilled in the art would arrive at Applicant's 

claimed invention. The Examiner misevaluates Foster and states that Foster discloses a guide wire. 

However, unlike Applicant's invention, Foster does not disclose a guide wire that guides a device into 

place. Rather, Foster discloses a. stylette that is only inserted into the body after the naso-gastric tube 

is already in the stomach. 

Moreover, the advantages of Applicant's invention cannot be overstated. There are significant 

advantages provided by the present invention that are not disclosed, suggested, or taught by any of . 

the cited references. The present invention does not require any external heating or cooling, is simple 

and easy to use, has good reproduceability, predictability and dependability, and is cost effective. 

This is further evidence of the nonobviousness of the claimed invention. 
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In sum, the Examiner's entire rejection under 35 US.C. §103(a) is based upon a misreading 

and misevaluation of the cited references. Thus, the Board is urged to reverse the Examiner's 

rejection. 

4. The Examiner Did Not Give Proper Weight To The Expert Declaration 
Of Dr. Lee Middleman 

Even if a prima facie case of obviousness ~xi.~ts, it is obviated by the expert declaration of Dr. 
; . 

Lee Middleman . 

. However, the Examiner did not give sufficient or proper weight to the expert declaration of 

Dr. Lee Middleman, an inventor of US. Patent No. 5,231,989, a patent cited by the Examiner in the 

final office action. In particular,in the advisory action dated April 23, 1998, the Examiner states the 

following with respect to the Middleman Declaration: 

The Declaration is unpersuasive since the Seader disclosure teaches usage in the medical 
devices field and at body heat (p. 733)-disclosures of which the Declaration did not directly 
address. 

Applicant disagrees with the Examiner. The Middleman Declaration did indeed discuss the 

Seader reference with regard to its use at body heat, and Applicant is puzzled by the Examiner's 

assertion to the contrary. Applicant directs the Board's attention to the paragraph 13 of the 

Middleman Declaration in which Dr. Middleman states the following: 

Further, Balko requires a temperature change to effect a change in state utilizing SMA 
materials (see col. 5, lines 57-67). The temperature change results from body heating alone, 
or body heating in combination with external heating. There is no suggestion in Balko or the 
other references to use nitinol without a temperature change. whether it be by heating the 
nitinol with body heat alone, or whether it be by heating the nitinol with body heat and an 
external heating source .. (emphasis added) 
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An expert's testimony in the form of an affidavit or declaration is entitled to weight in resolving the 

ultimate legal conclusion of obviousness under 35 U.S.C. §103. Ex parte George, 21 U.S.P.Q. 2d 

1058 (Bd. Pat. App. & Int'f 1991). In reviewing an examiner's opinion on appeal, the Board must 

consider all relevant facts in determining obviousness. In rePiasecki, 745 F.2d 1468, 1472 (Fed. Cir. 

1984). Thus, the opinion of Dr. Middleman should have been given the proper weight it deserved 

. by the Examiner. 

B. The Obviousness-Type Double Patenting Rejection of Claims 21 and 23, Over Claims 
1 and 2 of U.S. Patent No. 5,231,989 to Middleman et al. Should Be Reversed 

In the final office action, the Examiner rejected claims 21 and 23 under the judicially created 

doctrine of obviousness-type double patenting, as being unpatentable over claims 1 and 2 of U.S. 

Patent No. 5,231,989 to Middleman et a1. ("the '989 patent"). In the final office action, at pages 3-4, 

the Examiner states the following reasoning for the obviousness-type double patenting rejection of 

claims 21 and 23: 

Although the conflicting claims are not identical, they are not patentably distinct from each 
other because the difference between the patented claims and the proposed application claims 
are minor and obvious from each other. In the instant claims 21 and 23, all elements ate 
included in the claims 1-2 of U.S. Patent No. 5,231,989. The recitation of "placement 
device" [in Applicant's claim 21] is merely an obvious variation over the "elongated tube" 
from claim 1 of the U.S. Patent No. 5,231,989; the "memory alloy element" or "stent" [of 
Applicant's claim 21] is merely an obvious variation in wording over the "elastic member" [of 
claims 1-2 of the U.S. Patent No. 5,231,989]; and the of "guide wire" [of Applicant's claim 
21] is an obvious variation over the "straightener" ["straightening means"] from claims 1-2 
of U.S. Patent No. 5,231,989. The alternate terminology is obvious and merely limits the 
claims slightly but it does not change the scope of the claim. 

The Examiner erred in not recognizing the significant differences between Applicant's 

invention recited in claims 21 and 23 and the invention set forth in claims 1-2 of U.S. Patent No. 
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5,231,989 to Middleman ('the '989 patent"). A combination of old elements can be found to be 

nonobvious if it produces a different function, operation, or result than previously performed. 

Sagrada v. Ag. Pro. Inc., 475 U.S. 273, 96 S. Ct. 1532 (1976); Anderson's Black Rock v. Pavement 

Salvage Co., 396 U.S. 57, 90 S.C. 305 (1969). Further, the Examiner has not given the proper 

weight due to the declaration of Dr. Lee Middleman. As the inventor of the '989 patent, Dr. Lee 

Middleman recognizes and admits the differences between claims 1 and 2 of his '989 patent and 

claims 21 and 23 of Applicant's invention. ll Such an admission should be given strong weight by 

the Examiner, which it was not. 

Applicant respectfully requests the Board to direct their attention to the drawings attached 

as Exhibit B to the Middleman Declaration (see Appendix C). These drawings clearly show the 

·differences between the device of claims land 2 of the '989 patent and the device of claims 21 and 

23 of the present application, before and after bending of the device. Claims I and 2 of the '989 
. . 

patent disclose an elastic member made ofSIM material to bend or unbend-a bendable elongated tube. 

In contrast, claims 21 and 23 of the present application disclose a non-bendable hollow placement 

device to bend and unbend a memory alloy made of a SIM material. 

11 "The device in claims I and 2 of my '989 patent functions very differently. than the 
device claimed in the present Jervis application and does not render it obvious. I made my 
invention long after Jervis made his invention, and in fact; Jervis Patent Number 4,665,906 is cited 
as prior art on the cover page of my '989 patent. The device in the '989 patent uses an elastic 
member made of SIM material to bend or unbend a bendable elongated tube ("transformirig the 
elastic member from one shape to another for correspondingly bending or unbending the distal 
segment of the (elongate) tube" (claim I(c)). In contrast, the device in the claims of the Jervis 
application uses a non-bendable hollow placement device to bend and unbend a memory alloy 
made of a SIM material ("the hollow placement device stressing the memory alloy element. .. so 
that the memory alloy element is in its deformed shape" (claim 21). These are diametrically 
opposed concepts." Middleman Decl.. ~17. 
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As indicated by Dr. Lee Middleman, because Applicant's claims 21 and 23 and the claims 1 

and 2 'ofthe '989 patent cover very different inventions, Applicant's invention is not obvious over 

claims 1 and 2 of the '989 patent. 12 

Further, the Examiner's double-patenting rejection is improper because the '989 patent was 

already previously found to be nonobvious by the U. S. Patent Office over the earlier Jervis Patent No. 

4,665,906, the grandparent case of the present application with essentially the same disclosure as set 

forth in the disClosure of the present application. Middleman made his invention long after Jervis 

made his invention, and Jervis Patent No. 4,665,906 is even cited as prior art on the cover page of 

the '989 patent (see U.S. Patent No. 5,231,989, and Middleman Decl., ~17). 

Courts have set forth two tests for obviousness-type double patenting rejections. The usual 

test is a "one-way" patentability test in which, in order to find double-patenting, the later claimed 

subject matter must be obvious in view of the earlier claimed subject matter. See In re Goodman, 11 

F. 3d 1046, 1052, 29 U.S.P.Q. 2d 2010, 2015 (Fed. Cir. 1993) (where the applicant filed a 

continuation application for a broad claim while seeking early issuance of a narrow species claim, the 

. court applied the "one-way" patentability test, and bec~use PTO action did not dictate the rate of 

prosecution, the court looked only t6 see if the pending application claims were patentably distinct 

from the issued patent). 

However, in certain circumstances, courts have imposed a "two-way" patentability test in 

which in, order to find double-patenting, the later claimed subject matter must be obvious in view of 

the earlier patent claimed subject matter and the earlier patent claimed subject matter must be obvious 

12 "In view of the significant difference between the present Jervis invention and my '989 
patent, the claimed Jervis invention is not obvious over claims 1 and 2 of my '989 patent." 
Middleman Decl., ~19. 
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. in view of the later claimed subject matter. See In re Braat, 937 F. 2d 589, 593, 19 U.S.P.Q. 2d 

1289, 1292 (Fed. eir. 1991) (where the court applied the "two-way" patentability test and examined 

each claim to determine whether it was an obvious variant of the other, rather than just examining the 

application claim for patentable distinctiveness from the patent claim, and where the court noted that 

because applications for basic and improvement patents should not be penalized by the rate of 

progress of the application through the PTa, a matter over which the applicant does not have 

complete control, the two-way-test applied, and the court reversed the Board's double patenting 

rejection). 

In the present case, under the one-way double-patenting test, the double-patenting rejection 

is improper and should be reversed because the '989 patent was already previously allowed by the 

Patent Office over the earlier Jervis Patent No. 4,665,906 (attached hereto in Appendix B). 

Middleman made his invention long after Jervis made his invention, and Jervis Patent No. 4,665,906 

is cited as prior art on the cover page of the '989 patent (see Footnote 11, Middleman Decl., ~17). 

Thus, since the claims of the '989 patent are not obvious in view of the Jervis invention, the double-

patenting rejection is obviated. 

Further, under the two-way double-patenting test, the double-patenting rejection should also 

be reversed. As argued above, the device in claims 1 and 2 of the '989 patent covers a very different 

invention than the device of claims 21 and 23 of the subject application, and does not render it 

obvious (see Footnote 11, Middleman Decl., ~17). 

Accordingly, since the claims of the '989 patent are nonobvious in view of claims 21 and 23 

of the present Jervis invention, Applicant respectfully requests that the Board reverse the Examiner's 

obviousness-type double patenting rejection of claims 21 and 23 in view of the '989 patent. 
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C. The Rejection of Claims 21 and 23, Under 35 U.S.C. §102(e), or in the Alternative, 
Under 35 U.S.C. §103(a), Over U.S. Patent No. 5,231,989 to Middleman et al. 
Should Be Reversed . 

In the final office action, the Examiner rejected claims 21 and 23 under 35 U.S.C. § 102(e), 

as being anticipated by, or in the alternative, under 35U.S.C. § 103 (a), as being obvious over U.S. 

Patent No. 5,231,989 to Middleman et al. 

The Examiner erred in rejecting claims 21 and 23 under 35 U.S.C. §102(e), as being 

anticipated by U.S. Patent No. 5,231,989 to Middleman, because U.S. Patent No. 5,231,989 does 

not qualify as prior art under 35 U.S.C. §102(e). As indicated by the genealogy of the present 

application as set forth in the Introduction of this Appeal Brief, the application on appeal has an 

effective filing date of October 14, 1983. Claims 21 and 23, as well as the other claims on appeal are 

supported by the specification as originally submitted and contain no new matter. Thus, claims 21 

and 23, and the other claims on appeal are entitled to the priority date of October 14, 1983. Since 

the filing date of U.S. Patent No. 5,231,989 to Middleman et al. is February 15, 1991, which is almost 

eight (8) years after the October 14, 1983 priority date, the Examiner has erred in rejecting claims 

21 and 23 under 35 U.S.C. §102(e) and under 35 U.S.C. §103(a). 

Accordingly, Applicant respectfully requests that the Board reverse the Examiner's rejection 

of claims 21 and 23 under 35 U.S.C. §102(e) and under 35 U.S.C. §103(a). 
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In view of the foregoing arguments, Applicant respectfully requests that the Board reverse 

the Exaininer's rejection of claims 21,23,25-38,40-42, and 44-46. 

This appeal brief is being filed in triplicate, pursuant to 37 C.F.R. §l.192(a). 

A check in the amount of $310.00 to cover the fee for filing this brief under 37 C.F.R. 

§ 1.17(f) is enclosed with the accompanying Transmittal Letter. Please charge any additional fees 

associated with this appeal brief or credit any overpayment to Deposit Account No. 19-2090 pursuant 

to authorization provided in the Transmittal Letter, a duplicate copy of which is enclosed. 

225 South Lake Avenue 
9th Floor 
Pasadena, California 91101 
Phone: (626) 796-4000 
Facsimile: (626) 795-6321 

J;\Mcdtronic, Inc\9438-llFinalAppeaIBricf~1898. wpd 

Respectfully submitted, 

SfIELDON & MAK 

BY:_~_a/UIY)_' _~_._~_. __ 
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CLAIMS ON APPEAL 

21. A medical device for insertion into a mammalian body, the device comprising 

(a) a hollow placement device; 

(b) a memory alloy element formed at least partly from pseudoelastic shape-

memory alloy, the alloy displaying reversible stress-induced martensite at about body temperature 

such that it has a stress-induced martensitic state and an austenitic state, the memory alloy element 

having (i) a deformed shape when the alloy is in its stress-induced martensitic state and (ii) a different 

unstressed shape when the alloy is in its austenitic state; and 

( c) a guide wire; 

the memory alloy element being within the hollow placement device,. and the 

placement device being guidable by the guide wire, the hollow placement device stressing the memory 

alloy element at a temperature greater than the ~ of the alloy so that the memory alloy element is in 

its deformed shape, 

wherein the memory alloy element can be extruded from the hollow placement device 

by the guide wire at a temperature greater than the ~ of the alloy to transform at least a portion of 

the alloy from its stress-induced martensitic state so that the memory alloy element transforms from 

its deformed shape to its unstressed shape, and wherein the alloy is selected so that the transformation 

can occur without any change in temperature of the placement device or the memory alloy element. 
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23. The device of claim 21 wherein the memory alloy element is a stent. 

25. The invention of claim 21 wherein the transformation occurs without any change in 

state of the placement device. 

26. A medical device which comprises: 

(a) a stent for endarterial placement within a human body so that the stent is 

substantially at human body tem~erature, the stent comprising a shape memory alloy which displays 

stress-induced martensite behavior at body temperature; and 

(b) a restraint holding the stent in a deformed configuration at a temperature less 

than the body temperature ofthe human for endarterial positioning of the stent within the human body 

in its deformed configuration, the deformation occurring through the formation of stress-induced 

martensite; 

wherein the stent is sufficiently deformed that when the stent is at human body 

temperature removal of the restraint from the stent, without change in temperature of the device, 

releases at least a portion of the stent from its deformed configuration. 

27. A device as claimed in 26; in which the restraint is hollow, and the stent is positioned 

at least partially within the restraint. 

28. A device as claimed in claim 26 or 27, in which the restraint is a catheter. 
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29. A device as claimed in claim 26 or 27, in which the stent has a transverse dimension 

and a longitudinal dimension, and wherein the stent is deformed by its transverse dimension being 

reduced, and wherein the restraint prevents transverse expansion of the stent. 

30. The device of claim 26, wherein the shape memory alloy element is sufficiently 

deformed that removal ofthe restraint from the shape memory alloy releases at least a portion of the . 

shape alloy element ,from its deformed configuration without change in state of the restraint. 

31. A medical device suitable for placement within a mammalian body for treatment of the 

mammalian body, the device comprising: 

(a) a stent formed at least partly from a pseudoelastic shape-memory alloy, the 

alloy having a reversible stress-induced martensitic state and an austenitic state, the memory alloy 

element haVing (i) a deformed shape when the alloy is in its stress-induced martensitic state and (ii) 

a different, unstressed shape; and 

(b) restraining means engaging and stressing the stent at a temperature less than 

the body temperature of the mammal and greater than the ~ of the alloy for positioning the stent 

within the mammalian body while the stent is in its deformed shape; 

wherein the alloy is selected so that removal of the restraining means from the stent 

at a temperature greater than the ~ of the alloy when the device is placed within the mammalian 

body, transforms at least a portion of the alloy from its stressed-induced martensitic state so that the 

stent transforms from its deformed relatively straightened shape towards its unstressed relatively 
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coiled shape, without any.change in temperature of the restraining means or the stent being required 

for the transformation of the alloy. 

32. A medical device for treatment of a mammalian body, the device comprising: 

(a) a memory alloy stent formed at least partly from a pseudoelastic shape-memory 

alloy, the alloy displaying reversible stress-induced martensite at about the mammalian body 

temperature such that it has a stress-induced martensitic state and an austenitic state, the memory 

alloy stent having (i) a deformed relatively straightened shape when the alloy is in its stress-induced 

martensitic state and (ii) a different unstressed relatively coiled shape; and 

(b) a hollow restraining member with the memory alloy stent being within the 

restraining member, the restraining member engaging and stressing the memory alloy stent at a 

temperature less than the body temperature of the mammal and greater than the As of the alloy for 

positioning the memory alloy stent within the human body while the memory alloy coil stent is in its 

deformed relatively straightened shape; 

wherein the restraining member and the memory alloy stent are movable relative to 

each other to transform at least a portion of the alloy from its stress.:.induced martensitic state at a 

temperature greater than the As of the alloy so that the memory alloy element transforms from its 

deformed shape towards its unstressed relatively coiled shape, and wherein the alloy is selected so 

that the transformation can occur without any change in temperature of the restraining member or 

the memory alloy coil stent. 
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33. A medical device suitable for placement within a mammalian body for treatment of the· 

mammalian body, the device comprising (i) a restraint, and (ii) a coil stent formed at least partly from 

a pseudoelastic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite by virtue of being 

above its ~ and above its ~ and below its ~ at about body temperature; 

such that it has a stress-induced martensitic state and an austenitic state, the 

element having (i) a relatively straightened shape when the alloy is in its stress-induced martensitic 

state and (ii) a different relatively coiled shape; 

wherein the restraint is (i) stressing the coil stent at a temperature less than the 

body temperature of the mammal for placement of the coil stent in its relatively straightened shape 

in the mammalian body and (ii) is capable of being at least partially removed from the coil stent while 

the coil stent.is within the body at the body temperature and the coil stentis therefore at an operating 

temperature greater than the ~ and ~ and below the Md of the alloy, 

such removal of the restraint causing at least a portion of the alloy to transform 

from its stress-induced martensitic state to its austenitic state so that the coil stent spontaneously 

transforms from its relatively straightened shape towards its relatively coiled shape, 

~ 

and such transformation can occur without a change in temperature of the 

restraint or of the coil stent from the operating temperature. 

34. A medical device comprising: 

(a) a wire stent formed at least partly from a pseudoelastic shape memory alloy, 

the alloy displaying reversible stress-induced martensite at about human body temperature such as 
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it has a deformed shape when the alloy is in its stress-induced martensitic state and a different 

unstressed shape when the alloy is in its austenitic state; and 

(b) a restraint stressing the wire stent at a temperature greater than the ~ of the 

alloy so that the wire stent is in its deformed shape, 

wherein the stent can be disengaged from the restraint upon placement in a hum.an so 

that the stent transforms from its deformed shape to its unstressed shape, and 

wherein the alloy is selected so that the transformation can occur without any change 

in temperature of the restraint or the wire stent. 

35. The device of claims 21, 31, 32, or 33, wherein the mammalian body is a human body. 

36. The device of claim 21, wherein the hollow placement device is a catheter. 

37. The device of claim 23, including a guide wire for endarterial placement of the stent. 

38. The device of claims 26, 31, 32, 33 or 34, including a guide wire for endarterial 

placement of the stent. 

40. The device of claim 31, wherein the transformation of the alloy occurs without any 

change in state of the restraining means. 
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41. The device of claims 32, 33, or 34, wherein the transfonnation of the alloy occurs 

without any change in state of the restraint. 

42. The device of claims 32, 33, or 34, wherein the restraint is a catheter. 

44. The device of claim 31 wherein the restraining means is a catheter. 

45. The device of claim 44 wherein the stent is within the catheter. 

46. The device of claims 26, 31, 32, or 34 wherein the stent is a coil stent. 

J:\Medtronic, Inc\94J8.I\Appendix A-Claims on AppcaI.wpd 7 

Edwards Exhibit 1025, p. 359



• • 
LEE M. MIDDLEMAN 

PUBLICATIONS: 

"Electron-Induced Fission in U-238, Bi-209 and Ta-181", H. R Bowman, et ill, 
The Physical Review, 168,4, pp. 13~1398 (1968). 

"Electron and Bremsstrahlung Induced Fission of Heavy and Medium Heavy 
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("FOtrK')~ my 0""'" ti. S. P,I_ No. ',231,9t9 to Mld.dJcm&D et a1. ("my '919 paltll.t"). IIIId &.be 

ScaOer It'title from !.be fJlcyclopediA ofCn.cioaJ Tec.MoloJY publication ("'s-ter"'). 

cm;cr.ysIONS 

~ the claim! of the IUbjtct 1 ....... ppliclboa are oOv\oua ill view of Balko, Po,* aad Seeder, 

ItId thal th'Y &r'I obviou.la viC"N ofc:1ai.m. 1 lOll 1 o(my '989 J)IllDt I have many ttc:hrlically 

bued reasona for this ccmdusion. which I wiJl DOw pre:Mnt. 

11. rim, Ba.Iko do. cot d.iacIoM I ~ alloy tbnNc11t leu« parJy from I 

pM\l4oe.Lutic; IMpt memory &lloy that dbplaYI reven:!.ble Itt ... ~ ~ ... It abou\ body 

tera.pc:ratute. t f\JId no ~OA or ttadliq in Balko, Sudir. Of' foa •• tolNb eM nlUnof 

diJdo..a q" BIlJa:s tto&D & ....... ~ t'IIC'tCIII1te alloy AUhouah z;dDol CIA e:d1abit the 

3 

.-
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and optDSiYe ~~. Wbaro is tho suUC3tion in 8alko or any of the other r,rwencet to UN 

mti.'IOt exhibiting SIM ~elsavtor rat hIS' than I •• ~Vf coavtatioMJ ~1tino1? The" I' no f1J<:.h 

!lJUC~On. lAd any IWlh Idea C:IUS only ~IN !tom hil1dsiihl. 

12. £vea iftl'te r.itiaol iJ:! Bilka were to exhibit SIM proplrtie .. the, i. co ""8Fllion 

or ~a.chin8 in tile refctec, .. !h.at the StM pl:len.otG.nOG i.I to CXQ.U' In the t~ tl.IliI 

uoo:nd the body t.mperlt'Urc of, mammAl. l\itia.ol CII'l be ttftt.ed to .xhibit StM proplrtl .. i.a 

selected temperl1Ul't l'II'latI u low It 0 d .... CeliN. or u It!Jh u 60 d .... Collful. lor the 

nitiDOl to be 6cti ..... in. ratCliCil daYlee. the SL\{ tJebavior mull be nbibit.ed It tempenatl.llft 

wt\ieA' n:wnm&li1D boc1y can tol.ltt (typioally H dear- CcIIh.Ie to .. 0 d'poeea Ce1IlUl). So 

13 PW"ther • .B&IkD reqwAIS • temPCatw'1 cD&ap to 61 & c....,.. in N&e uUWdna 

SMA materilll <eee 001. !, 1iJI .. 51-61). n. ttmpCtllUl't c.haI\Ie rtfJUlll &om bQcly bntina &lOtt. 

or body 11...a:i118 in ;ombinltioc with cxtera&l heltitll Thm ilno ..,..tioa ia Balko or the 

other rderences to UN rtilinol ..ntbout. tempc&tW'e~ .. wbelNtr it ~ by helM8 tbI nitinol 

wit.h body hMl alone, or 'W'h.AbIr ic b, by hillin, the arti.t1ol WIth body hilt IJ1d III ~ 

b.eIti.r.& IIOUi"Ce. 

14. The r ... i. U,"IIDUoD hae llipi.6c.&nl prwicIla4vamqa c;omparec1 to what i. 

WJtI'&t by B&J..ko. For the BlLLio dmce. I doctor hu to rely OIl IseItiDa the nRinal for it to wert.. 

[ftlle c!octor reIMI IOltb CD. body b.ati.q. thia"OWI up t.h. aW'8iC&l proctdure. SecdlOil. to IIY. 

ADY'hiDa fAa IIow1 u.p. ~ proctdurlll uac:lccr&blc ill that the c.'ancf for (ntKti= aDd the 

:'&01 I 4 
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chancI!or advtr'III pa!ient :u.:;tior.l =O&M .. theleng:.h Of'1 me4le&l procech.re ~ A.! eo • 

• ~ u- rela on 4 he&ti.n& 10 ~ ~ ettubia inc()nn1Ulnt perfor.:n.a.nce bec:au" of 

the depmd&nce on hIcina by the body, wtuClh rate Q{~.na CloD d.ih ~OQ1lMticat·to-pu:ieat 

addition&! It", i. added 10 the procedure eJ'.c1 the po&libilitY of overl1uuna Il'..d ~u.ry i.J :nor.....!. 

(fe1ec:a1e lu!Ililsg it UNd. thert :1 I po1crtial fOr e1.c:trinlllboe.k or IllIiKtric bum 10 lh, PICItu. 

La I'Pite o(th .. e dtMdvvrtap aftho Balko pC'OOOl1utt. thcR '" no lIJaaestion in Bllko or the 

other rc(erc::lCtS of. medical devite wMrt tnnmnnasioa c.an occw wrthout I c:haAp In 

,:me the invention WIt !I'IIod. ia 1981 to l1A"e coavwted the tUtiaoi of Balko iDlo an SSM IUtcri&l 

16 I am the i.cMmJor of the Nbieet maft'ef claimed in Va.i.led SWt. PatenS N\IInW 

5,231,919, ("l'I.'Iy '919 pcIDt"). iuued OD Au.p 3, 1993, catJtlcd "SteerablC! C&rmu1I. .. a.nd cited 

10 :.he otBee lctiotS cI.ateQ September l!l, 1 ~ I ;.n tlw l'ijbjeot IIpPlicuioll. 

17 1M devioe iA ~. 1 ~ 2 or my '989 pit_ &QctiortJ wry ~y !lwl the 

dl!Yic:e c.lai.m4td III t.b.I Pl't_ll~ awl&c:&tiOQ and. doeI ftOt render it obviOUI. I made I'JIy 

iOVellDOD:oq aftc Iuvi.t made IU i.rlwrJtion, aad i:a tict, le1"Vi. Pa.tcrl.a Number .,66j,906ls ,it.t 

If prior an OD t.be coYeI' pip orray '919 PIU'" Tbc dcvic:o ill my '919 pala'tt:.l ... &11'" 
::nabtr mId.t of. SIM maIN to bftd or u.nblDd I btnda.blt ~ tlib, (''UaNtot1'Dlt1s tJIc 

. .., , 
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J8J111C1Sl otlh. (e10f1&1l8) lube." <Me claim He))). I.e ~ntrlst. lbe device in t.he claim. of the 

Jervis appIlc:atfon IJJeI • non·bendable bollow pta.::~ devin lO bend and unbend I memory 

alloy rn&~ of I SN IMteriaJ ("the hollow plac:emcn devtct strcsaiAa the mClIlory alloy 

oIl1N11lt. SO tbat the memory alloy den-ACI i. in iii deformed Ibape" ( ... claim 21» Th ... .,.. 

diametrically oppo.ed CO~I. 

II. To clearly show the di1!'mncc. OetweeD the '919 patet and the preMDt Jervil 

invention. attached Mrewith II Exhibit B an cfr.w\ni. of tho dcvIct ofthc '989 patent an<1 the 

device ollh. preleftt Iervi. ~on thowiJl& bow the l'Cspective devices look before and afttr 

19. In .... iew oflhl! slp!eam di&noc. berwcon me practU 1ervis ilMmion IIIC1 my 

'989 pate:nl, the ~laimed Jervil invention is 1101 obviou. ove elaim. 1 Iftd 2 or lIlY '9.9 palent 

all.We:meatJ made on informatioa and bdiaf arc believed 10 be true, and Nrthcr that theta 

P\loiat'.able by fine or 1mpri1ONMnt, or both. under the proYiaione or II G. S C. f 1001, md Ul.at 

Noh wilHUl fIl .. 1~1nt. may jeopudi.ze til. vallcliry ofthi.appUc:ation IZld any pmm or 

plttml relUltinl therchm. 

..:a __ ~f~1 ____ Z~, __ ~.1~' 
Oat. ; 

II TO •• 1 t' • • "".,.. 
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CAREER SUMMARY: 

LEE M. MIDDLEMAN, PhD 
16 ~mi.ne View 

Por1Q" V~Jey. CA 94028 
(415) 8Sl4535 

• Strong enbepab~lJri.I1 ~ In startup companies and within Wge corporations. 
• Over twenty-five yean experience creetin& and direding product development Iead.i.n& to 

many hundreds of millions 01 dollars of highly profi~le new business. 
• SUIX'eSSful market explorations leading to new applications for proprietary technologies. thU!l 

defining new business opportuNdes.. 
• Broad areer La • wide range of prod\Ids and 1eChno1ogiel. ~ manufacturing, 

marketing, and deVelopment. 

PROFESSIONAL HISrORY: 

1991 • plEsent VIce Praldmt, Product DeYdoplllCAt. KlspitaJ biNs Croup (1995· present) 
NelIc:or Puritan Bennett Inwiporated" P!eas.anton. CA 

• CWTeI\dy din:cting the prod~ developmenllor the S5C»milllon Hospital BusiNSs CJoup 
including semon, monitors, ventit.ton. and OEM products (2(X) people at four sites) 

• Led the integration team that maim the 51CXHni11lan Bennett OiYiaion into HoIpita1 
GIoup, indUding RAtD, marketing, and rnanuIadurin& Was aapoalSibJe for sUe.ncl 
penonnel oonsolidatlon <kisIons and orpnizatioNJ structure recGll\lnllndations. 

• Directed the integration of lnfnsonics. Inc.. a $25-miUlon ventilator aJD\pill1y, into the 
Hospital Group. 

• Set new, agg; sift t1me-to-lNlket, schedule adhea et tee. and COGS targets toT all 
Hospital devdopmenl projects. while reducins direct R6:P expenses from 6~ 10 ,,~. 

Vice Praident &Dd GCIlcral MAuser, Sensors and Monitoring Systems Olvision (1* . 1995) 

• MAnaged product deveIopcueut w manufacturing for the S2»million patient 
monitoring and xces.crics division. 

• Focused renewed execudw interest in lNnur.cturing stRtegy including digster remWJy 
plans. inventory amaroI. md performance actrics. 

• Strengthened Intll!l'adion betweeh manutaauring II\d deveio~t to ensure that both 
rapid tim ~marbt and DW\utacturabOJty pIs were met. 

SaMwTfChp,C" DII'ecW, Sensor and OEM otYilion (1991·1994) 

• CNatad product deveJopmmt strategy for new division. Redi~ the existing Sf!NOr 
deveIopncnt team to (Qcus on a few paojatl of significant imf*t to business. 

• ~ted the perfo~ upgrade of the major ENOr prodad line (51.50 million business), 
while introdudn& lour new P"Xiuds. 

• Fstabll8hed a research group to develop new optDelectront~bued !lentol"S and fiber optic 
baled ptOductI. 

• Was raponsible for OEM electnmic moduJe produott dewJopailent including hardware and 
softwve development 

• Dncted a technical team 0140 engineers. sd.entis1s. uwI technJdaN In eJectn)nic: 
hanlware, soI~, optoeledronics, mechani.cal design, and chemistry. 

Ei~( 13 IT A 
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LU M. MlOOl.JiMAN. Phi?, page 2 

19&5-1991 

1976 -1983 

C'.iaInl M.uuIgt!r. Medl.cal VenlD.ra (1989 -1m) 
Rayc:hern Corporation, Menlo Pa.rk. CA 

• Pel10nned an in-depth ilJ\ilIysiI 01 the medical device 1NU'keta. Identified Rayc:han 
technologies that could t.mpact treads in thae market& 

• Created the business pUn for entry into me surp:-aI insCrwnent x:rwbt. For cash Cow 
reasons, Raycllem 1icen.ted the tec.hnoklgy and patents to. major mec"a1 ccmpa.ny. 

• Oisdosed twenty-foW" inventions usi..ng R..t)"Chem tec:hnologi.et.. Awarded 5e'Wn 
patents. Additional patent applications Wtft filed. 

• Directed an cngi.neI:ri.ng IaIm. to design and consanu:t prototypes for aniJNlJ .uw:I clinical 
triAls. 

Director 01 TKh.nolosfel, Corporate Tedmo1ogy DlvWan (1985 - 1989) 

• ~ the depart.t:nents pesfOiullng materiala I'tIaI'Ch and produd: ~ in 
three by Jlaychem tecN:aoJosla; conductive polymers. electaocr.ic ceramics" and. 
optical materi,,1 ... 

• Performed tccluUcal as:Sesw,eut 01 technologies and projects of potentSaJ acquisition 
candidates. . . 

• Established.md led the optical-fiber proaram in dUec:t support 01 a majer, new, inta'n.ll 
venture. 

Vice Praidalt" Re:se.arch aN 0eveJ0pmma 
Taliq Corpontiotl. Mountain View, CA 

• Led .. technical effort which look a new, liqu~ dilplay froIn laboratory demo to 
a chancterl.Zled. materials technolosY with demonstrated reliability and e'ftviroNnefttal 

stability. 
• A~ and hired a MI'onc tecJu\ical team for this new corporation to pet COl u. 

hardware and sot'twue dcwlopmant IftiIII!riaJs and poce:. develoJXl"lll!!"l~ and 
rnanWacturing engi.neering. M4INFCI the protot)pe lIVII\uf.IIduri.n&. 

• Performed exploratory matkettng for Ught-lhutter applkatlons of this tedmology. 

Di.redQr of TedLnoJoaia, Corporate Technology Division (1982-1983). 
Rayc.hem Corporation. Menlo Park" CA 

• 0t.neIcted research and developrnePt in thr dvet major II1ChnoIogtes of the c:orporadon 
with a stall ol90 ~tbta .nd atglneeis. 

• Producecl.-d incpemmted lbe strategic plaft (or mature and new techrI01ogieI. 
S~ II» popam by fOcusing rt:IIJII.U"CI! an tIw IJIOSt promising projects: mndudive 
polyman, e&ecbocheulittry, aJ\d dastic memory polymers. 

TecIm'ca1 DIrtctGt., Corpora. TechnoJogy DtviScn (1., - 1982) 

• Provided technicalladership and pneral m&I\Ipsnent CO 35 tcientiste and engineers 
m a map'. pop Wry eJeccronk matlrrials techI\ology# condumw p:llymer compositaL 

• CratI!d a new deputmcnt CO dcvdop In-hawse capabOJty in a.upU.III!!r-aided design.. 
product/aNteria1& madelil'lg, and eJectJOioic:s syam ..... 
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LBB M. MIDOI.!MAN, PhD, page 3 

1910-1976 

PATENTS AND 

Depart:atent ~,cr.. POlySwitd4 Pl"ogrun (1978 -1980> 

• Cona:lved and redu.c:D:i to practice a u.niq\&I! dec1ronic swib:h lor ovukai protection 01 
Iow-voltage circuits.· Was awarded S baste US paten .. on products dewJoped. 

• Bu.ilt a.nd diretted the SL1O."eS5fuJ PoIySwikh product deVdopilll!N and manulactwi.nc 
cngi.neering team (15 people). 

• Working with mubting and s.b tams, aeated a bu.s:iIw::ss plm md performed muted 
resea.rch leading to the launchi"8 of a new produc.1 diviaon (S400-aUlllon saIeI, 1997). 

V1AOt PJoetidCDt and Co-foa.ndcr 
Nucleu Semiconduc:tor. Inc., Mountain Vtew, CA (now a division 01 Thermo Instruments..) 

• Co-lounded Nucltu SemJcondUdOr, lnc., in 19'10 to deveJop ultra-rugh-performance 
se.miconduc1Dr radiation detet1on. Made the key 1III:.hn.k:a1 conl:1"ibu..tionl Duec:ted the 
tI!Chnical development. Established research laboramries and ma.nu£acturina facilities. 

• Of.rected the sucxeslSifuJ introduction of stace-of·f:hc.ut productS includins X-ray 
tluoracence analyzen W accesSories for WI8 in materi.als analysis (SJ..miIllon sales. 1976), 

PUBLICATIONS: Twenty one US patents granted; four addjtionalUS patent applications and many foreign 
patent applicatiOns tiled. Fifteen publications. 

mUCATlON: . PhD Physics, SGnford University, Stanlcrd, Call!omi.l 
Woodrow Wilson fellow, National Science Foundation Fellow 

SA Physics, Johns HoplOnt University, Baltimore. Maryland 
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LEE M. MIDDLEMAN 

PATENTS: 

us 3,963,922 "X-Ray Auorescence Device," June 15, 1976 

us 4,238,812 "Circuit Protection Devices Comprising I'TC EJerrents," December 9, 1980 

us 4,276,466 "Heater with Distributed Heater EJement."lune 30, 1981 

US 4,315,2.37 "'PTC Devices Comprising Oxygen Barriei' Layers/ February 9, 1982 

US 4,317,027 "Circuit Protection Devices," February 23, 1982 

US 4,329726 ''Circuit Protection Devices Comprising PTC Elements," May 11, 1982 

US 4,152,D83 "Circuit Protection Devices," September 28, 1982 

US 4,379,.220 "Method of Heating Liquid," April 5, 1983 

US 4,413,301 "Circuit Protection Devices Compri.sil\g PTC FJements, .. November 1, 1983 

US 4,450,496 "Protection of Certain Electrical Systems by Use of PTe Devices," May 22, 1984 

US 4,475,138 "Circuit Protection Devices Comprising PTC Element," October 2,1984 

US 4,904,8S0 ''Laminar Electrical Heaters," February 27, 1990 

US 5,002,563 "Sutures Utilizing Shape Memory AUoys," March 26, 1991 

US 5,231,989 ''SteerabJe CaMuJa," AUgust 3, 1993 

US 5,345,937 ''Steerable Cannula," September 13, 1994 

US 5,469,845 ''Disposable Pu1ae Oximeter Sensor," November 28,1995 

US 5,486,183 "'Device or Apparatus for Manipulating Matter," January 23, 1996 

US 5,509,923 ·Device for Dissecting, Grasping, or Cutting an Object. .. April 23, 1996 

US 5,601,.512 ""DI!vice or Apparatus for Manipulating Mateer fUmg an Elastic fUng Oip,· 
Fcbruuy 11, 1997 

US 5,632,146 "'Device or Appuatus for Manipulating Matter,· May '1:1, 1997 

US 5,678..544 "Otsposable Pulse Oximeter Sensor,· October 21, 1991 

One additional patent ,Jlowed. Many foreign filings. 

Five new patent applications awaiting examination. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

PETITION FOR ONE-MONTH EXTENSION OF TIME 
UNDER 37 C.F.R. §1.136(a) 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

&/154f 
PATENT 

9438-1 

Applicant hereby petitions, pursuant to 37 C.F.R. §1.136(a), for a one (1) month extension 

of time to file the Appeal Brief enclosed herewith. The period for response was previously set to 

\~ 06/22/1998 SSALEEKU 00000104 08483291 . 
elapse May 18, 1997\ and is accordingly hereby extended to June 18, 1998, which is still within the 

02 FC:115 110.00 OP' . 

period for response. 

Also submitted is the petition fee in the aIll0unt of$11O.00, check number 008744, to cover 

this Petition for a One-Month Extension of Time. The entity is a large entity. 

1:\Medtronic,Inc\9438.1IPetExtTime-06I898.wpd 1 
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PATENT 

9438-1 

The Commissioner is hereby authorized t9 charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

Date: __ ~Ju::=.!.n~e:....!1~8",-, .!...:19:..::9~8 __ 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medtronic.Illc\9,138.)\PctExtTirnc-061898.wpd 

,Respectfully submitted, 

SHELDON & MAK 

By: --=-/~_Q/WY)_"'~~_,-=---~..:.!::..~_---=-----_ 

2 

Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL mailing label no. EL057219663US 
Date of Deposit June 18, 1998 
I hereby certifY that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

Sa~*CM--- . 
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In re application of:· JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELElVIENTS 

• 4y~f7'JY ·f 
PATENT 

9438-1 

Examiner: Justine Yu 

Group Art Unit: 3733 

RrC~~\fE·q t: \b.... ~ t,J 

JUI'4 , 3 \998 

GROUP 3200 

TRANSMITTTALLETTER 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Dear Sir: 

Transmitted herewith are the following documents: 

(1) an Appeal Brief(and two additional copies) in the above-identified patent application; 

(2) ·an Amendment after final; 

(3) a check number 008742 in the amount of$31O.00, to cover the fee for filing this brief 

under 37 C.F.R. §1.17(f); 

(4) a check number 008744 in the amount of$110.00 to cover the fee for a petition for 

a one month extension of time; 

(5) a certificate of express mailing; and, 

(6) a return receipt postcard. 

1:\Medtronic, 1ne\9438·1 \AppealBrieIT rxLet-061898. wpd 
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PATENT 

9438~1 

The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this appeal brief or credit any overpayment to Deposit Account No. 19-2090. 

Date: _-=J=u=ne~18=,....:1..::;,9.:::...98=--__ 

Karin E. Peterka, Esq. 
SHELDON & MAl< 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 

• Fax: (626) 795~6321 

J:IM.Jlronic, blc19438-llAppcalBricIT rxLct.{)6I898. wpd 

Respectfully submitted, 

SHELDON & MAK 

By: _1_~(J/UIr)_-_6_/ -..:...' Pu-=~-=-=:..:..:....::........:._ 
Karin E. Peterka 
Reg. No. 35,976 

Q EXPRESS MAIL mailing label no. EL057219663US 

2 

Date of Deposit June 18, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal ServiCe "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

..... ~v~CV<-
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\ UNITED~TES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 

FIRST NAMED APPUCANT ATTORNEY DOCKET NO. 

·JERVIS ,T 

EXAMINER 
Q~141 /0423 

JEFFREY G SHELDON 
SHELDON & MAK 

YU,.J 

ART UNIT I PAPER NUMBER 
225 SOUTH LAI<E AVENUE SUITE "00 
PASADENA CA 91101 3733 It· 

L OA TE MAILED: 

".10., i • • commun;ClJlion from tlul EXAIJIINER in cM'V. of ,hi. appliclltion 

CO .... ,SS,ONER OF PATENTS AND TRADEMARKS 

ADVISORY ACTION 

o THE PERIOD FOR RESPONSE: 

o is extended to run _____ from lhe date of the Final Aejection 

o continues to run _____ from the date of the Final Rejection 

o expires three months from the date of the final rejection or as of the mailing date 01 this Advisory Action. whichever is laler. In no 
event however. will the St8tut~ry period for response expire later than six months from the date 01 the final rejection. 

Any extension 01 time must be obtained by filing 8 petition under 37 CFR 1.136(a), the proposed response and the appropriate 
fee. The date on which the response, the petition. and the fee 'have been filed is the date of the response and also the date for the 
purpo s 01 determining the period 01 extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 

II be calculated from the date that the shortened statutory period for response expires as set forth above. 

o Applicant's response to the final rejection, filed _____ . has been considered with the following affect. but il is not deemed to 
place the application in condition for allowance: 

1. 0 The proposed amendments to the claim and/or specification will not be entered and the final rejection stands beCause: 

a. 0 There is no convincing showing under 37 CFR 1. 116(b) why the proposed amendment is necessary and was nOI earlier 
presented. 

b. 0 They raise new issues that would require further consideration and/or search. (See Note). 

c. 0 They raise the issue of new matter. (See Note). 

d. 0 They are not deemed to place the application in better lorm for appeal by materially reducing or simplifying the issues tor 
appeal. ' 

e. 0 They present additional claims without cancelling a corresponding number of finally rejected claims. 

NOTE: 

2. 0 Newly proposed or amended claims _____ would be allOwed it submitted in a separately filed amendment cancelling the 

no~able claims. + C' 
3. ~pon Ihe filing 01 Bn Bppeal __ IIII!!IIII-___ C ___ @!!!!!!trII"""""ii'iioI!!!II .. ___ .,hestB,uSof,hecIBimS in Ihis 

4. 

application would be as toIlO'NS: 

Allowed daims: 

Claims objected to: :::-:;-~=---:--"T=-.----:=.,_------
Claimsrejecled: 2/, 2', ~ 2-.1 -v6 

However; 

a. 0 The rejection of claims _____ on references is deemed to be ~vercome by applicant's response. 

b. 0 T rejection of claims on non·reference grounds only Is deemed to be overcome by applicant's response. 

The affidavit. exhibit or request for reconsideration has been considered but does not overcome the rejection, 

5. 0 The affidavit or exhibit will not be consjdered because applicant has nol shown good and sufficient reasons why it was 001 earlier 
presented . 

" . o The proposed dr8~ng correct~ 0 has 0 has not !*,n approved by t~e eXII.mlner ~ J~ CO 

~her ~L.J~~ ~ ~~lf: __ A ~ MZ:Z:= r- ::'-~ )'-/P. 5e.,~ ~ . 
~fo!/~db-4MP'~'733)-
t!J~)-kIJ~M~~~' 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORA TING SIM ALLOY 
ELEMENTS 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

RESPONSE 

Examiner: Justine Yu 

Group Art Unit: 3301 

V"' The following remarks are submitted in response to the final Office Action, Paper Number 

11, mailed September 18, 1997. Additional documents accompanying this response include the 

following: (1) Declaration of Dr. Lee Middleman under 37 C.F.R. §1.132; (2) a copy of U.S. Patent 

No. 5,597,378, to Jervis, entitled "Medical Devices Incorporating SIM Alloy Elements"; (3) a 

Petition for a Three;.Month Extension of Time under 37 C.F.R §1.136(a); (4) a Conditional Notice 

of Appeal; and (5) an Associate Power of Attorney giving the undersigned authority to prosecute the 

subject application. 
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Claims 21,23, and 25-46 are presently pending in the subject application. Reconsideration 

and reexamination of these claims is respectfully requested. 

CLAIM REJECTIONS 

Claims 21,23, 25, and 26-46 were rejected under 35 U.S.C. §l03(a), as being unpatentable 

over US. Patent No. 4,512,338 to Balko et al. ("Balko") in view of Seader Encyclopedia of Chemical 

Technology publication ("Seader"), and U.S. Patent No. 4,485,805 to Foster, Jr. ("Foster"). Claims 

21 and 23 were rejected under the judicially created doctrine of obviousness-type double patenting, 

as being unpatentable over claims 1 and 2 of US. PatentNo. 5,231,989 to Middleman et al. ("the 

'989 patent"). In addition, Claims 21 and 23 were rejected under 35 US.C. §102(e), as being 

.anticipated by, or in the alternative, under 35 US.c. §103(a), as being obvious over US. Patent No. 

5,231,989 to Middleman et al. 

Applicant respectfully traverses these rejections for the following reasons and for reasons 

supported by the accompanying expert declarationofDr. Lee Middleman under 37 C.F.R. §1.132 

(''Middleman Decl."). Evidence in the form ofafIidavits or declarations submitted under 37 C.F.R. 

§1.132 must be considered by the Examiner, if timely submitted. See M.P.E.P. §716.01. The 

Middleman Declaration submitted herewith is timely, as it is being submitted with a first response 

after final rejection for the purpose of overcoming a new ground of rejection made in the final 

rejection. See M.P.E.P. §716.01. 

J:lMcdtronic, Inc\9438-\ \FinalAMDT.o3 \ 898.wpd 2 
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In view of the reasons discussed below and the accompanying declaration, Applicant 

respectfully requests that the rejections of claims 21, 23, and 25-46 be withdrawn and that these 

claims be allowed. . 

THE PRESENT INVENTION 

The present invention is directed to a species of a very basic improvement in medical devices. 

Prior to the present invention, shape memory alloys have been known to be used in medical devices. 

The difficulty with shape memory alloys is that to get a change in shape, one of three techniques 

needed to be used: (a) keep the device cold until it is to be used; (b) externally heat the'device for use; 

or @rely on heating from body warmth so that the device would change its shape. 

All of these alternatives have significant disadvantages, including lack of reproduceability, 

difficulty of use in the operating room, additional steps in use and the length of time required to have 

the device warm up to change shape. It is well known to one skilled in the art that the longer a 

patient is on the operating table, the greater the chance of complications that may result from an 

operation. 

Applicant's present invention is a fundamental invention that uses stress-induced martensite 

material in place of conventional shape memory alloy material. For this very basic invention, 

Applicant has already been awarded by the U.S. Patent Office the following U.S. patents: (1) U.S. 

Patent No. 5,597,378, entitled "Medical Devices Incorporating SIM Alloy Elements"; (2) U.S. Patent 

No.5, 190,546, entitled "Medical Devices Incorporating SIM Alloy Elements"; (3) U. S. Patent No. 

5,067,957, entitled "Method of Inserting Medical Devices Incorporating SIM Alloy Elements"; and, 

J:\Medtronic, 1nc\9438·IIFinaJAMDT.()31898.wpd 3 
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(4) U.S. Patent No. 4,665,906, entitled "Medical Devices Incorporating SIM Alloy Elements." At 

least some of these patents have claims broader than claims presented in the present application. 

In particular, the present invention is directed to a species of Applicant's basic invention, 

namely, a medical device for insertion into a mammalian body, preferably in the form of a stent. The 

device comprises a hollow placement device, a memory alloy element formed at least partly from 

pseudoelastic shape-memory alloy, and a guide wire. The alloy displays reversible stress-induced 

martensite (SIM) at about body temperature such· that it has a stress-induced martensitic state and 

an austenitic state. The memory alloy element has a deformed shape when the alloy is in its stress-

induced martensitic state, and a different unstressed shape when the alloy is in its austenitic state. The 

memory alloy element is positioned within the hollow placement device, and the placement device 

is guidable by the guide wire. The hollow placement device stresses the memory alloy element at a 

temperature greater than the ~ (temperature at which the alloy starts to revert back to austenite) of 

the alloy so that the memory alloy element is in its deformed shape. The memory alloy element can 

be extruded from the hollow placement device by the guide wire at a temperature greater than the ~ 

of the alloy to transform at least a portion of the·alloy from its stress-induced martensitic state, so that 

the memory alloy element transforms from its deformed shape to its unstressed shape. The alloy is 

selected so that the transformation can occur without any change in temperature of the placement 

device or the memory alloy element. 

The medical device incorporating SIM alloy elements of the present invention provides 

significant advantages over known medical devices, including those disclosed in the cited references. 

The present invention discloses a memory alloy formed at least partly from a pseudoelastic shape 

memory alloy that displays reversible stress-induced martensite at about body temperature, and . the 

1:\Medtronic, !nc\9438-1IFinalAMDT-031898.wpd 4 
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present invention requires no temperature change to effect a change in state of the shape memory 

alloy. Thus, none of the disadvantages associated with heating the shape memory alloy with body 

heat alone or with external heating sources exist with the present invention. In addition, the simplicity 

of the present invention, where the d~vice attains its desired configuration without the requirement 

of any external heating or cooling, provides predictability and ease of operation. 

REJECTION OVER BALKO. SEADER. and FOSTER 

Applicant initially submits that the cited Balko reference was previously before the Patent 

Office and claims broader than those presented herewith were allowed by the Patent Office, i.e., in 

U. S. Patent No. 5,597,378, to Jervis, entitled "Medical Devices Incorporating SIM Alloy Elements," 

the parent case ofthe subject application. A copy of U.S. Patent No. 5,597,378 is enclosed herewith. 

The claims presented herein are due to a species election requirement in the parent application, and 

Applicant submits that if the generic invention is nonobvious, then the species must similarly be 

nonobvious. Moreover, the Examiner relies on the secondary references of Seader for teaching that 

nitinol has pseudoelastic properties and Foster for teaching a stylet (guide wire). Along with Balko, 

teachings that nitinol has pseudo~lastic properties and teachings of a guide wire were also already 

considered by the U.S. Patent Office in allowing r.l~sJ'roader-than_those_Ptesented herein. 

The Office Action sets forth at page 2 that Balko shows a nitinol (SMA) wire fonned graft 

structure 22 which is placed inside the sheath head 50 (hollow placement device) and that Balko lacks 

the description of the nitinol which is a pseudoelastic SMA, but that the teaching on page 733 of 

Seader discloses that the nitinol has the superelastic (pseudoelastic) behavior, and therefore, it is 

obvious that the nitinol has the pseudoelastic properties. In addition, the Office Action sets forth at 

l:\Medtrouic. 1nc\9438·1 \FinalAMDT -C31898.wpd 5 
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page 3 -that Balko differs from Applicant's invention in that Balko lacks a guide wire, but that it is 

well known in the art that a guide wire is used for guiding a catheter into the body, and that Foster 

shows a stylet 16 (guide wire), and that it would have been obvious to one of ordinary skill in the art 

at the time the invention was made to provide Balko's device with a guide wire in order to guide the 

catheter into a desired location. 

Applicant submits that a person skilled in the art would not have been motivated at the time 

of the invention to combine_Balko,-Seader,_and--Foster_in_the-.way suggested by the -Examiner_ .----------- ------- --------------
Moreover, it would not be obvious to substitute the nitinol of Seader or the guide wire of Foster to 

. ~------- ... --------- --~~ 
--.......---~- .. ~ ~----~.- -..- .. _- ........ -----... . 

arrive at Applicant's claimed invention because there is no suggestion, teaching, or motivation in 
-__ -c---- ...... -~ .-, ... -->'--~.--'.~ -.... ~-----~-----~- -'-"-. - ._ .. , -. 

Balko, Seader, or Foster to combin~th~_~_~_~~.: at AEplicants' claimed invention . 
. --- ---..... -... -.--~ ---' . ... ----_ .. _---- .. -.. -. 

Balko does not disclose a memory alloy formed at least partly from a pseudoelastic shape 

memory alloy that displays reversible stress-induced martensite at about body temperature 

(Middleman Decl., ~11). Lee Middleman, an expert in the field of stress-induced martensite (SIM) 
.-----------------------.-----~.-----.---'"----

-) all.9yelements, provides, "1 find no suggestion or teaching in Balko, Seader, or Foster to makethe - ""., - ... --
nitinol disclosed in Balko from a stress-induced martensite alloy" (Middleman Decl., ~11)_ Nitinol 

can only exhibit properties of a SIM material if it undergoes a treatment process to make it exhibit 

the pr<?perties of a SIM material. Such a treatment process is time consuming and expensive and is 

not suggested or taught by Balko. Moreover, even if the nitinol in Balko were to exhibit SIM 

properties, there is no suggestion or teaching in the references that the SIM phenomenon is to occur 
, 

, "\ -
\ in the temperature range around the body temperature of a mammal (typically 35 degrees Celsius to 

... ...----. ____ .. _ ... _____ • __ ...... --- .... ---... -.-...... ,....,...,.._ .......... r 

40 degrees Celsius) (Middleman Decl., ~12). No such teaching is provided in Balko or the other cited 

references. 
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In addition, Balko requires a temperature change to effect a change in state utilizing SMA 

materials, wherein such temperature change results from body heating alone, or body heating in 

combination with external heating (see Balko, col. 5, lines 57-67). There is no suggestion in Balko 

or' the other references to use nitinol without a t~mperature change, whether it be by heating the 

nitinol with body heat alone, or whether it be by heating the nitinol with body heat and an external 

heating source (Middleman Decl., ~13).· 

There are also significant advantages provided by the present invention that are not disclosed, 

suggested, or taught by any of the cited references. The present invention does not require any 

external heating or cooling, is simple to operate, and is cost effective. Moreover, Lee Middleman 

discusses the disadvantages and problems of Balko which are not found in the claimed invention, as 

follows: 

... For the Balko device, a doctor has to rely on heating the nitinol for it to work. If the doctor 
relies solely on body heating, this slows up the surgical procedure. Needless to say, anything 
that slows up a medical procedure is undesirable in that the chance for infection and the 
chance for adverse patient reactions increase as the length of a medical procedure increases. 
Also, a device that relies on body heating to change shape exhibits inconsistent performance 
because of the dependence on heating by the body, which rate of heating can differ from 
patient-to-patient and from operating room to operating room. I know from personal 
experience with sutures made of SMA materials that inconsistent heating made the sutures 
difficult to use in an operating room. If the doctor has to rely on heating the nitinol by means 
of an external heating source, an additional step is added to the procedure and the possibility . 
of overheating and injury is increased. If electric' heating is used, there is a potential for 
electrical shock or an electric bum to the patient. In spite of these disadvantages of the Balko 
procedure, there is no suggestion in Balko or the other references of a medical device where 
transformation can occur without a change in temperature. 

(Middleman Decl., ~14). 

Thus, in view of the foregoing, Applicant's claimed invention is not obvious over the cited 

references and is not shown, suggested, or taught by the cited references. Moreover, the present 
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claims are the result of a species election requirement in the parent application, and thus, Applicant 

submits, if the generic invention is nonobvious, then the species likewise must be nonobvious. 

Claims 31-33 

In addition to the reasons set forth above why the claimed invention is not obvious over the 

cited references, there are features in various of the narrower claims for which. Aee!~cant ~ubmits that 

no prima facie case of obviousness has been made. With respect to claims 31, 32, and 33, the 

invention is further limited in that removal of a restraining means or restraint from the stent 

transforms at least a portion of the alloy from its stress-induced martensitic state so that the stent 

transforms from its deformed relatively straightened shape towards its unstressed relatively coiled 

shape, without any change in temperature of the restraining means or the stent being required for the 

transformation of the alloy. These limitations are neither taught nor suggested by any of the cited 

references, either alone or in combination. In particular, Applicant submits that Balko is deficient in 
-' -------.----

that if the wire alloy coil of Balko is warmed up to reach body temperature as it is inserted, it can 

prematurely expand before it is removed from the sheath, and interfere with or hinder removal. Thus, 

Applicant submits that these claim limitations further distinguish Applicant's invention over the cited 

references. 

Further, with respect to the dependent claims, Applicant submits that since the independent 

claims are nonobvious and patentably distinguishable over the cited references as discussed above, 

it follows that the dependent claims are also nonobvious and patentably distinguishable over the cited 

references. 

J:\Medtron.ic. Inc\9438·llFinalAMDT-031898.wpd 8 
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Accordingly, Applicant respectfully requests that the rejection of claims 21, 23, 25, and 2646, 

under 35 U.S.C.§103(a), as being unpatentable over the cited references, be withdrawn. 

DOUBLE PATENTING REJECTION 

Claims 21 and 23 have been rejected under the doctrine of obviousness-type double patenting 

as being unpatentable over claims 1-2 of U.S. Patent No. 5,231,989 to Middleman ("the '989 

patent"). In particular, the Office Action sets forth at page 4 that the recitation of "placement device" 

in claim 21 is an obvious variation over the "elongated tube" from claim 1 of the '989 patent; that the 

recitation of "memory alloy element" of claim 21 and "stent" of claim 23 are obvious variations over 

the "elastic member" of claims 1-2 of the '989 patent; and that the recitation of "guide wire" in claim 

21 is an obvious variation over the "straightening means" of claims 1-2 of the '989 patent. 

Applicant respectfully· traverses this obviousness-type double patenting rejection for the 

following reasons and for reasons supported by the accompanying Middleman Declaration. 

Applicant submits that claims 21 and 23 are not obvious over claims 1-2 of the '989 patent 

because the device of the '989 patent functions very differently than the device claimed in claims 21 

and 23 of the subject application (Middleman Decl., ~17). The device in the '989 patent uses an 

elastic member made of SIM material to bend or unbend a bendable elongated tube ("transforming 

the elastic member from one shape to another for correspondingly bending or unbending the distal 

segment of the (elongate) tube" (claim 1 (c» (Middleman Decl., ~17). In contrast, the device claimed 

in the subject application uses a non-ben~able 12~pI~ment device to bend and unbend a memory 
'. ----.~----

alloy made ofa SIM material ("the hollow placement device stressing the memory alloy element. .. so --
that the memory alloy element is in its deformed shape" (claim 21) (Middleman Decl., ~17). Thus, 
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the concept of the invention disclosed in the '989 patent and the concept of the invention claimed in 

the subject application, are diametrically opposed (Middleman Decl., ~17). 

Applicant respectfully requests the Examiner to direct her attention to the drawings attached 

as Exhibit B to the Middleman Declaration. These drawings clearly show the differences between 

the device of claims 1 and 2 of the '989 patent and the device of claims 21 and 23 of the subject 

application. Thus, Applicant submits that claims 21 and 23 of the subject application are not obvious 

over claims 1 and 2 of the '989 patent (see Middleman Decl., ~19). 

Applicant further submits that the double-patenting rejection is improper because the '989 

patent was already previously found to be nonobVious by the Patent Office over the earlier Jervis 

Patent No. 4,665,906, and· the present Jervis application is a continuation of Jervis Patent No. 

4,665,906. Middleman made his invention long after Jervis made his invention, and Jervis Patent No. 

4,665,906 is even cited as prior art on the cover page of the '989 patent (see U.S. Patent No. 

5,231,989 and Middleman Decl., ~17). Accordingly, since the claims of the '989 patent are not 

obvious in view of claims 21 and 23 of the present Jervis invention, Applicant respectfully requests 

that the obviousness-type double patenting rejection of claims 21 and 23 in view of the '989 patent 

be withdrawn. 

REJECTION UNDER 35 U.S.C. §t02(e) 

Applicant submits that U.S. Patent No. 5,231,989 to Middleman is not prior art under 35 

U. S. C. § 1 02( e) to the subject application, as the subject application claims priority from application 

serial number 06/541,852, having a filing date of October 14, 1983 (abandoned in favor of application 

serial number 06/865,703, now U.S. Patent No. 4,665,906). The filing date of the '989 patent is 
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February 15, 1991. Since all of the claims submitted under examination are supported by the 

specification as originally submitted and contain no new matter, they are all entitled to the priority 

date of October 14, 1983. Accordingly, Applicant respectfully requests that the rejection of claims 

21 and 23 under 35 U.S.C. §102(e) in view of the '989 patent be withdrawn .. 

CONCLUSION 

In view of the foregoing remarks and in view of the accompanying declaration, Applicant 

submits that the claim rejections are overcome and that the subject application is in condition for 

allowance, and such action is respectfully requested. 

225 South Lake Avenue 
9th Floor 
Pasadena, California 91101 
Phone: (626) 796-4000 
Facsimile: (626) 795-6321 
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11 

KCV'Um G p~ 
Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL, maiHng label no. EM262828897US 
Date of Deposit: March 18. 1998 
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IN no: V~7l'tD STAns PATtNT A..~~ TRADtMA.R.K orne! 

In re application or. IAMBS f. JERVIS 

Serial No.. 081483,291 . 

Filed: June 7, 1995 

Por: MEDICAL DEVICES 
INCORl'ORA TlNG SIM AUOY 
ILL'\IENTS . 

Bwniner: Jurnne Yu 

Group Art UDit: 3301 

DECLAMDQN Ql DR IV MIDDLEMAN tmOEB 37 em 11.lU 

80XAP 
Atlliitam ConuniNionar 1bt Parenti 
W~D.C.m31 

Sir: 

I ,Dr l..Mi M. l\'D.ddleman. hereby deelut u follo ... ; 

PATIiNT 
9438-1 

1. I am an ~m in m.ateriaJ uue uu:: MIKtion ofltllttriala for medical devicea. and I 

have special knowledgc or,tres.-incluced marta1sitc ("SIM"') alloy element .. 

2. Anached IS 5mbit A. I eoc1oae a copy ofmy curriculum vitae, .1m ofUnlted 

States patents for which lam III inventor, ud ,lilt of pubU'ItioDJ 1 have authored or c0-

authored. 

3. 1 h4ve receiveQ .even p«tel1t. relatius to thl "" ot IDItCtills In medical devioce. all 

of which relate to tho ute of StM material. 

---- -----_."'.-..... _-
r· '" .. , 

! 
i· 
! 

~,t 
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•• I . :!1: 
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4. I hold. B.A Dqtee in pbysi", which I obtained in only threo YUlI, &om Jow 

Hopk:ina UDiYer.ity in Baltimore.. Maryland., and I hold. Ph.D. i.n ph)llica, wbioh I obui.ned in 

only ftye yean. from Stword UrU\"erC~ ill SllIIfbrd, California. In my ftnt year or ~te 

achool. I Will one otthe rtw aci~ ~on Within the .malllUll"Gbw of recipient. ucticmv.1dc 01:511 

than 000 thousand) ofa WOodr01lf Wilton Fellowahip, an acadcm1~ fellowship buoci primarily aD 

grad ... iDterYiewa, aud tkalJty teCOII'Il'IICDdon5. In my ~ four yean of srGv.ate Khool, 

I wu me recipient offbur yearly National Science FoundatiOfl F.uOMhips. In academic 

feUowchip bued primarily on 8fIodeI and l'tIOOJJWendltiOtlli. 

:5. I UI1 cWTCllulyemployed at Nellcor Puritaft Bennett Inc:orpollted in Plwanton. 

California (which has been rocemly ~td by M&Ilinclaodt Inc.). I hlve been employed at 

Nelloor ai:noe 1Sl91. My eurrettt job title i. VIce President, Product DeYelopment, Hoapi1l1 

ByRnl .. Group. Thb grouphu yearly ... of nwly $600,000,000. At Ne1Icor. 1 am ill oharse 

of the development ofmed1c&l <!eMcee fbr mpiratory irnpairtd paientl. 

6. PrfYiOUl to my current employmea.t, 1 wu employed Ifom 19"·1991 and ftom 

1976-1983, at Raychem COt'pOl1l.tiou iD Meolo Par~ California (which hu since acId ccn.aln 

divisiON to Medtronic:;, I.o.o.ln Minneapou.. MitUluota, aDd ot\l!ihich Modtronio, lnG. is the 

wigDee oftbe subject patent Ipplication). My lut job $hle at Raychem WI. General Mauqer. 

Mtdic&I Vcntum. Amoaa my projectl at RIyc.bem. I worked on the developmem mci dcsJp of 

mcclic&l deviOO& employing shape memory aUoyt {"SMA"),lU1d in putlc:War SIM elementi and 

comp0nJm5. 

1. 1 do not currently hive. Aaanda! reI~ with Medtronio, In,. or l\.aychei:r; 

2 
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CorpQlltiOD CIlocpt on an occuional con5ulting basil for which I IUJ1 compenuted at ~ ulUal 

8. I am beiDtI <;O~ at my uaual colUUlting rate by Medtromc, Inc., for the 

colUuitina wort I !lave perlbrmed in preparing this Dedua1ion. 

9. to preparatiou for thi. dec:laration, I nMeweG tho abow-identified patent 

appUc:ation aad peneWts olaima, the 081~ ACtion dated September 11. 1997 for thil application, 

U.S. Patent No. 4,512.338 to BlIlco et aI. ("Balko"), U.S. Paler2t No. 4,485,805 fO Fot\Cr, Ir. 

("fOifer"), my Q\Vft u.S. Patent No. 5,231,989 to Middleman et aI. ("my '939 patent"), and the 

Seader article tram the Encyclopedia ofCbemioaJ Teclmolosy publicatioq ("s.4cr'"). 

CONnUSIONS 

1 O. I willi in db, d~tion to oorrect .ome miKonceptiOJll uw appear in the office 

action dated Septemb.r 18, 1997. In short. I conclude th&l the Patent Offioe is incorrect iJlltCini 

that the claims of the IUbject Iervi. application ani obvioua in viow of Balko, Polter and Seader, 

and that th~ are obviou.1D view ofc:1aim. 1 and 2 ofmy '989 patent I have many technically 

bued reuona for this conclusion, which I will now preMftt. 

11. Fint, Balko dote not diaciote • ISWIDOry alloy tbrmed at leul plrtly from i 

pHUdodaa~ ab&pe memO:)' alloy that displays reversible ttr .... induaIci maneruite at about body 

temperatUre. r flJId no IUQ8ltiOft or teachiDs in Balko, Seader, Of' fo.tw to mat" th, nhinol 

dilCloted in Balko &om a .tre ... ind~ IDIrtCZIaite alloy. Although nitiDol caD exhibit the 
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properties olin 81M maleNJ. it can do 10 only lfit undergo .. a trqment prQCCN to make it 

exhibit th' propenie. of an SIM matena!. Tbit proce .. requlrn In tmealive, time conswnini. 

aud expensive ptOCacNre. Wbere is the suuestioJl in Balko or any of the other referencet to UK 

nitinol oxhibiting SIM be.blvior rather than leas expc:n,alve CODventional Nlt:lnol? Then is no wah 

suage.uon, arad Illy MKSh idea uo cm.Iy COIM from hfDdsiaht. 

12. Even if the nitinoJ in Balko were to IIdtibit 81M propertie .. there i. ao !JU88ellion 

or teac:hing in the rckmu:a that the SIM phenommoQ is to o«IW' In the tempcraCure range 

around the body temperature of a D1IIDlU1AI. lIiitiu.o1 can be tmted to exhibit SIM properti .. iD 

selected temperature I'II1iM u low II 0 desrea Ctlliu. or u hfsh u 60 d'fP"ii" ColIN.. Por the 

nitiDol to be effective In • nttdi~ claYtce, the SIM bcbavior mull be exhibited at tempmatutet 

wNch I mammalian body can tolerato (typiOilly 3.s dean- ecwua to 40 dearee. CDlIiWl). No 

IUch teac:hina it provided in the cited ~1. 

13. Purther, Balko requiRls a temperature dwIp to efFect • c::!wlao in It.I&e uU\.i.l:h1s 

SMA material.a(eee col. .s,Iin .. 57~1). !be lemperaWrt ch&n&e rceultt from body heatin& alone, 

or body b~ in fWomblnatioo with external heating. ThI1"l i. no IA.liPltioa in Balko or the 

other reft:rencea to UII nitinollliitbout a temperature chaftte. whether it be by belting the wot 

with body beat alone, Of 'W'Iwther it be by hea:dn8 tho _01 with body heat &Cd III extemal 

. hectin& IOUI'OIII. 

14. The leM. invautlon halliazWie&nt praWcII. advaataaQ wmpcuecl to what j. 

taufht by Balko. For the Bllko device, I doctor hailo rely on beatiq 1M Minai for it to work. 

Ifthfl doctor reJ.iea solely OD body beatiaa. thia 110W\11lp ch.,urs!ca1 J'I'OC*lure. NeedlClS to ... y, 

aDYthinj tbat alow. up • medic:&l proctdw'e I, undcairIbk in that the chance for w.c:tion and the 

t '..,.. 4 

".- - - ._. - ---.~' I,·. 
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chance for adverwe patient nsacbOlUl iDc:.roue I. the length ofl medical proceWre incrIIueI. AlIO, 

a device thR rdiel on ~ htldna (0 chanp shape tldIibits inconsistent performance becau .. of 

the dependance on heatlna by the body, which rat. otheatinA WI dift'er ftom parieat-tOopaDe:Dt 

and Socm opemina room to oP«atin8 roOl11. I lmow ftoru penonal experience with SU1Ul'e1 

made of SMA mllteriab thd iDconaisterrc beatI.aa made the auturlS diftlcu1t to UN in &&l. opntiDt 

room. If the doctor baa to rely OD heati.as the altinol by means of 111 awmal heat!n.llOUlto, Ill. 

additional at'll i. added to the procedure and the pollibility of overbeating and i!UUlY is inonued. 

If electric hea.tiDg it uaed, thtre i ... potential f'cr electrU;1l sbodt or an electric burn to tho patient. 

In rpi~ orth"e dJl&dvantap of the Balko prooodure, there ~ no lSUiiestion in Balko or the 

other rcfe.rcncea of a medical device wbere tranafonna1iOI1 C'.In 0«\.It' without. chango In 

tc:mpnture. 

15. Ia view oftbc <litfertnceI diacuued above. i~ would not have been obviw.1t. the 

time the invention '\VII made in 1981 to b.tvi convened the nitiDOI ofBllko into an 81M matcril1 

and to have nmoved the bll1:i.ns atep. 

16 I am the 1avtntor ofilie Nbject matter claizned in United State. Patem Number 

5,231,989, ("my '989 pateftt"), iuued OD Aup 3, 1993. emltlw "St_able Cannula. "1l\Cl cited 

io the oftlcc lC1iOD dIted September 1 S, 1991, in lbo aubject application. 

17. The device m c:laimt I and 2 ofmy '989 pltent t\mctio!u very di!fereutly than the 

device clllirMd in the prtltllt lcnb application IUld doll not render it obvioUJ. I made my 

invention lons after lervis made bit invation. IDd in &ct, lC11"Yi. Patcmt Nwnbcr 4.66S,~ is cited. 

•• prior art on tbe COYer pap ofmy '9851 pit .. lbc dcvic;o in my '989 patent UJeI an e!utic 

member mado of. SIM material to bend or unbend a bendabl. fIlonaated tub, (''uaNtormlnf the 

: .;. I 
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elutic member from one shape to mother for ;onespondinsJy bendlns or UI1bendiDB the distal 

sesm= of the (elonpe) tubc," <_ clDlm l(e»). In contrast. the device in the claims of the 

Jervis appllcatfon Ulel a non-bendahle hollow placmDCl1t deviGa to bend and unbend a nmnory 

alloy made of a 81M material ("the hollow placement device msama the mCDlOl)' alloy 

e1emem ... so that the memory aIloy element il in ita deformed shape" (lee claim 21». Th8lO are 

) diametrioally oppo.ed com:.pt&. 

18. To clearly allow the ditferentes between the '989 patent and the prennt JerYit 

invention. attached herewith u Exhibit B are driwiDal of tho devlce ofthc 'W9 paknt and tho 

devige of'the preseat Iem, invwntion ahowiag how the lCspcdive devices look before and after 

bending. 

19. In \'iew oftN! slpificant diff.ereoce betweoD the praent Jcms invention arJd my 

'989 Patent. the Qlaimed Jervis invention is not obvious over o1aims 1 and 2 oi'my '989 pIlent, 

I fiuthtr deolarc that all ~ made hen!iD of'my OWO knowledge &nI true. aad that 

Bll 8Wemeatl made on information tmd belief"" believed to be tNe, and further that thwe 

IWementI were made with the knowledgo that willWl f41sc statements and the like 10 made are 

puoWtable by fine or Imprisonment. or both. WIder the provWons of 18 U.S,C. 11001, and that 

8IJOh willful fIllO lUitementl may jeopardize the validity of this appUc&tion and lIlY patent or 

patents resulq thercftvm. 

reA:iL ~ MI' 1'" r Dfalwpd 

-----'--.:-- ---. -:-.... :- .• --- -.-.. - .. - "'.".-

I 

I 
I 
I' 
I 
I 

I 
j' 

I 
I 
I 
l 

I 
I 

f··· 

r' 

I
;·' . 
:J.. 

f 
" , . , 

I·" 

t
i 
.~ -'. 

Edwards Exhibit 1025, p. 394



~SUMMARY: 

LEE M. M1DDL~, PhD-
16 Coalmine View 

Portola Va11ey. CA 94OZ8 
(415)851~ 

• Strong ~bep:teiieuria1 experience in startup coMpanieS and within large corporations. 
• Over twenty-five years experience creating and directi:ng product development leading to 

many lumdn!ds of millions of dollars of highly profitable new business. 
• SUoC.'C.'SSSful marbt ~tIp~ J.eiu;UDg to new applications for proprietary technologies. thus-

defining:new business opportwWies. _ . 
• Broad C2n!eI' in a ~ range of products and IeChnoJogiet. d.iJ'ec:t:iI'8 manufaduring, 

marlcetiftg, and development. _ . : 

PROFESSIONAL HISTORY: 

1991 • present V"lCe President.. Product Development, Iiospital Busine$S GroUp (1995 • present) 
Nellcor PuritaJ) Bennett Inmrporated" Pl~ CA 

• Currendy direc:ti:ng the prcduct development for the $5OO-mDllon Hospital Business Group' 
including sensors, monitors, ventilatcns, ami OEM products (200 people at four sites) 

• Led the integration team that mexged tile $1(x)"mWion Bennett Oivisiota into Hospita1~ 
Group, iI1iduding R&D, ~keting, and manufacturing. Was reSponsible for site and 
personrtel consolidation ctedslons and ~tiona1 stJUCture rec:ommeIId.atlons. 

• Directed the integration of Infrasonics., Inc., a $25-miUion ventUator mmpany, into the 
HOspItal Gtoup.. . 

• Set new, aggt slve time-to-madcet, schedule aCU.eU;i...e. and ccx:;s targets for all 
Hospital development projects, while re6udng direct R&~ expenses from 6., to ,If,. 

Vice President aDd Ceneral Mana&er. Sensors!lncl Monitoring Systems Olvision (1994 • 1995) 

• Managed produd development and manufadurlng for the $2so-million patient 
monitoring and accesaories division. - -

• Focused renewed e:xecUtlve interest in manuf'acturing strategy lndud.ing disaster remvery 
plan$, inventory amtroL and performanc.'e metrics. . 

• Strengthened interaction between manulac:turlng and develo~t to ensute that both 
rapid t:iJDe-to..market and manufact:urabillty goab were met. 

Seaior TecluIlcaI DIrectar, Sensor and OEM Diviston (1991 -1994) 

• Cleated product develoPment strategy for new divi$iott. Redirected the existing sensor 
developmcilt team to ~ on a few ptojeds of significant impaCt to business. 

• ~ the perfol'll'lana! upgrade of the major sensor product line ($150 million business), 
while introcludng four new products.. 

• Established ~ researd\ group to develop new optoelectronic-~ sensors and. fibeM>ptic: 
based products. - _ 

• Was n:3pOmib1e for OEM eIectnmk: module product development including hardware and 
so~ development 

• ~ a technical team of 40 engineers.. ~ and technidans in electronic 
baniware, software, optoel~nics, ~ design, and chemistry. 

EXH-( BIT A 
. ". 
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1985-1991 

1983·19&5 

. , 
Cca.cral Manager.. MedItaI VealDftS (1989 - 1991)' 
Raydtem Corporation, Menlo Park, CA 

• Pedormed en in-depth analysis of the mediCal device markets. Identified Raydum 
ted't:noJogies that could impact treads in these market&. . 

• Created the business plan for entry into the surgic:al instrument market. For cash flow' 
reasons, Rayehem licensed the technology and patents to a major mecUcaJ company. 

• Disclosed twenty-fourinventions using Raychem technologies. Awazded seven 
patents. Ad<litiDnal patent applications were filed. . 

.• Ditected an engineering team to design and construct prototypeS for aniJnal and dinical 
trials. ' 

Dim:tor of T~ Corporate Tec:hnology QlvIslon (19&;-- 1989) 

• ~ the departments pezCosudng materials research and, product development in: 
three key Raychem technologles: conductlve polymers, elecbo .. Jc ceramics. and.:. 
optical materials.. : 

• Performed tedmica1 iISSI!!lSmeI\t of technologies and projects of potential quisition 
candidates. ' 

• ,Established and led the optic.al-fiber program in direct support of a major', :new, inte:mll 
venture. 

. Via: Praidmt" Re5earch. and Development 
Taliq Corporation" Mountain."vieW, CA 

• Led a technical'effort which took a'new, Iiqu~ display &om laboratory demo to 
a characterized materials technology with demonstrated reliability and environmental 
stability. 

• A~ and hired a &trong ~ team for this new corporation to peifoaut 
hardware and software dewlopment, materials and pCKeSiS development.. and 
manulacturingen~, Managed thcprototype~ . 

• Performed exploratory marketing for UghtooShutter appJJ.cations of this technology~ 
. . 

Oi.rectot of Technologies, Corporate Technology Division (1982-1983)" 
Raychen\ Corporation, Menlo Park" CA 

• Oin!cted research.and developrnestt In the three major t8chnologtes of the corporation 
with a ~ of 90 ~ti5ts and engineeis. 

• Produced ~ i:mplemented the strategic plan for mature ~ new tecMologies. , 
Stratgthened the pogram by fOcusing n:sou.rces on the most pomising projects: conductive 
~lymers, eledrod:Iemistry" and elastk:-Jr&eD'iOry polymerS;. . 

Tcclmica1 Dlrectat, Corporate Technology Division (1980-1982)-
. . . 

• Provided tedlnic:alleadership and g,eneraI management to 35 sc::ientist8 and engineers 
in a major, proprietary eJec:tronic materials .technology. conductive polymer composites. 

• Created a new department to develop in-house capabiUl¥ in COIJ.'PUb!r-aided design., 
pr<?duct/mateJ'ials mode~g. and ~k:s ~ design. 
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1970 - 1976--

DeputmeDt Manager, -PolySwi~.~ om -1980) 

• Conclelved and redw:ed ~ pradice a unique dectronic switch· for cm:rload protection of 
Jow--voJ.tage circuits.. Was awaided 5 bask: US patents on produds developed.· 

• Built and ~ the .~1 C 2.55f;4 PolySwitdl product deftlopment and manulac:turint 
\' engineering team· W people). . 

• Wor~ with marketing aJ\Cl -= tams, created a business plan and petfonned market 
research leeding to the laundUng of a new product division ($4()O-million sales, 1997). 

. . 

Vb PretidCPt aDd Co-~ 
Nuclear Semiconductor. Inc., Mountain VIeW, CA (now a di'Wsion of Thenno Instnmcilts.) 

. . 

•. Co-founded Nuclear SemIconductor, Inc.; in 19'10 to develop ultra-high-performance 
semiconduCtor radiation detectors. Made the key technical contributions. Direc:Rd the 
technical development. Established researdlJaboratDries and manufacturing faci1itis 

• Directed the successful intrOdudionof state-of-the-art products incluc:ting X-ray· . 
fIuon:scence analyzers and ~ fur use in materials analysis (S3-miDion sales, 1976): 

PATENTS AND . . _ 
PUBLICATIONS: Twenty one·.uS patents granted; four additional US patent applications and many foreign 

patent applications filed. fifteen publications. . 

. EDUCATION: . ~D PhySics, Stanford University. Stanford, California 
Woodrow Wilson Fellow. National Science Foundation Fellow 

BA Physics, Johns Hopkins Ulliversity, Baltimore. MarylaDcl 
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LEE M. MIDDLEMAN 

PATENTS: 

us 3,963,922 "X-Ray Fluorescence Device," June IS, 1976 

US 4,238,812 "Circuit Protection Devices Comprising PTe Elements," December 9, 1980 

US 4,276,466 "Heater with Distributed Heater Element." June 30, 1981 

US 4,315,237 "PTe Devices Comprising Oxygen Barriet:' Layers," February 9,1982 

US4,317,()27 "Circuit Protection Devices," February 23,1982 

US 4,329,726 ''Circuit Protection Devices Comprising PTe Elements," May 11,1982 

US 4,352,()83 "Circuit Protection Devices," September 28,1982 

US 4,379,220 "Method of Heating Uquid," AprilS, 1983 

US 4,413,301 ''Cirruit Protection Devices Comprising PrC Elements," November 1, 1983 

US 4,450,496 "Protection of Certain Electrical Systems by Use of PTe Devices," May 22, 1984 

US 4,475,138 "Circuit Protection Devices Comprising PTe Element," October 2,1931 

US 4,904,850 "Laminar Electrical Heaters," February 27, 1990 

US S,002,563 "Sutures Utilizing Shape Memory Alloys," March 26,1991 

US 5,231,989 "SteerabJe Cannula," August 3,1993 

US 5,345,937 ''Steerable Cannula," September 13, 1994 

US 5,469,845 "Disposable Pulse Oximeter Sensor," November 28, 1995 

US 5,486,183 "Device or Apparatus for Manipulating Matter," January 23,1996 

US 5,509,923 "Device for Di.ssecting.Grasping, or Cutting an Object," April 23, 1996 

US 5,601,5'72 "Device or Apparatus for Manipulating Matter Having an Elastic Ring Oip," 
February 11, 1997 

US 5,632,746 UOevice or Apparatus for Manipulating Matter,'" May 27, 1997 

US 5,678,544 "Disposable Pulse Oximeter Sensor," October 21, 1991. 

One additional patent anowed. Many foreign filings. 

Five new patent applications awaiting exaJnmation. 
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PUBLICATIONS: 

"Electron-Induced Fission in U-238, Bi-209 and Ta-181", H. R. Bowman, et Ill, 
The PhYsical Review, 168,4, pp. 1396-1398 (1968). 

"Electron and Bremsstrahlung Induced Fission of Heavy and Medium Heavy 
Nuclei", L G. Moretto, et al, The Physical Review, 179,4, pp. 1176-1187 (1969). 

''Unearity and Resolution of Semiconductor Radiation Detectors", H. R. Zulliger, 
D. W. Aitken, and L. M. Middleman, mEE Trans. Nucl. Sci., N~16, 47 (1969). 

"Measurement of Cross Section for X-Ray Production by High-Energy Electrons", 
L. M. Middleman, R. L. Ford, and R. Hofstadter, The Physical Review, 2,4, pp. 1429-
14443 (1970). 

"Properties of Ion-hnplanted Silicon Detectors", H.R. Zulliger, W. E. Drummond 
and L. M. Middleman,. IEEE Trans. Nucl. Sci., N~19, 3 (1972). 

"Trace Element Analysis in Specimens Using an Energy Dispersive Spectrometer 
Mounted on a Scanning Electron Microscope", L. M. Middleman and J. D. Geller, 
Sg,nning Electron Microscopel19Z6, O. Johari (ed) (1976). 

"Conductive Polymer Composites and Their Application in Current Control 
Devices", L. M. Middleman, invited paper, XII Colloque National,.Groupe Francais 
des Polymeres, November 22-24, 1982, Monpelier, France. 

"Electron Transport Processes in Conductive-Filled Polymers", R. D. Sherman, 
L M. Middleman, and S. M. Jacobs, Polymer Engineering and Scierice,2J, No.1, pp. 
36-43 (1983). . 

"Static Fatigue of Optical Fibers in Bending", D. Roberts, E. Cuellar, 
L. M. Middleman, and J. Zucker, SPIE Symposium on Optoelectronics and Fiber 
Optics Applications in Science and Engineering, Cambridge, Massachusetts, 
September 21-26, 1986. 

Effect of Buffer Coating on Static Fatigue of Optical Fibers in Bending", E. Cuellar, 
D. Roberts, and L M .. Middleman, Optical Fiber Communication/International 
Optics and Optical Fiber Communication Conference (OFC/IOCX::'87), Reno, 
Nevada, January 19-22, 1987. 

1 
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PUBLICATIONS (oont'd): 

''Static Fatigue Lifetime of Optical Fibers in Bending", E, Cuellar, D. Roberts, and 
L. M. Middleman, Annual Military Fiber Optics and .Communications Conference, 
Washington, D.C., March 16-19, 1987. 

"Bimodal Flaw Distrlbution in Optical Fiber and its Effect on Static Fatigue", 
D. Roberts, E. Cuellar, L. M. Middleman, O. Nelson, and J. Ritter, Annual Meeting 

of the American Ceramic Society, Pitts~urgh, PA, April 26-30, 1987. 

"Static Fatigue of Optical Fibers in Bending.n Effect of Humidity and Proof Stress of 
Static Fatigue Lifetimes", D. Roberts, E. Cuellar, and L. M. Middleman, SPIE 
Symposium on Fiber Optics and Integrated Optoelectronics (SPIE's o.E/Fibers "87), 
San Diego, CA., August 16-21, 1987. 

''Improvements in Optical Fiber Reliability via High Fatigue Resistant 
Composition", S. T. Gulati, J. D. He1finstine, and G. S. "Glaesemann (Coming Glass 
Works) and D. R. Roberts, E. Cuellar, and L. M. Middleman, SPIE Symposium on 
Fiber Optics and Integrated Optoelectronics (SPIE's O-E/Fibers), San Diego, CA., 
August 16-21, 1987. 

""Design Requirements for Optical Fiber in Bending", D. R. Roberts, E. Cueller, and 
L. Middleman, SPIE Proceedings of Fiber Optics Reliability: Benign and Adverse 
Environments m, Boston, MA., September 5-7, 1989. 

2 
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In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3301 

TRANSNDTTALLETTER 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Dear Sir: 

Transmitted herewith are the following documents: 

PATENT 
9438-1 

MAR 3 1 1998 

GROUP 3200 

(1) an Amendment in response to the Office Action, PaperNo. 11, mailed September 18, 

1997; 

(2) a Declaration of Dr. Lee Middleman under 37 C.F.R. §1.132; 

(3) a Petition for a Three (3) Month Extension of Time to respond to the Office Action, 

pursuant to 37 C.F.R. §1.136(a), extending the period for response from December 18, 1997 to 

March 18, 1998; 

(4) a petition fee in the amount of$950.00, check number 8530, to cover the Petition for 

a Three-Month Extension of Time; 

(5) a Conditional Notice of Appeal; 

1:lMedtronic, Jnc19438·j \TrxLet. wpd 1 
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(6) a fee to cover the Conditional Notice of Appeal in the amount of$310.00, check 

number 8532~ 

(7) an Associate Power of Attorney~ 

(8) a Certificate of Express Mailing~ and, 

(9) a return receipt postcard. 

The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

Date: ~m--:.:....log))~(~kl.....L..-· ..1-1 -=-f~, 1998 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

1:\Medtronic, Inc\9438-l\TntLet.wpd . 

Respectfully submitted, 

SHELDON & MAK 

By: _. .!.......I.K=a/UIn-=--~2------.:.., ~~~...:::...-_ 
Karin E. Peterka 

2 

Reg. No. 35,976 

EXPRESS MAIL mailing label no. EM262828897US 
Date of Deposit March 18, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

Sandra Spencer 

.. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE '1 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES INCORPORATING 
SIM ALLOY ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3301 

CONDITIONAL 'NOTICE OF APPEAL 

BOXAF 
Assistant Commissioner for Patents 

-Washington,D. C. 20231 

Sir: 

Jff 

Applicant conditionally appeals to the Board ofpatent Appeals and Interferences to the Board 

of Patent Appeals and Interferences from the final rejection set forth in the Office Action, Paper 

Number 11, mailed September 18, 1997. 

This Appeal should be entered only if the accompanying Response does not place the subject 

application in condition for allowance. 

1:\Medtronic, htc\943S-\INoticeAppeal.wpd 1 
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Enclosed is the required $310.00 (large entity) fee, check number 8532, for filing this Notice 

of Appeal. The Commissioner is hereby authorized to charge payment of any additional fees 

associated with this communication or credit any overpayment to Deposit Account No. 19-2090. 

This Notice is submitted in triplicate. 

Date 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J;lMedtronic, In<:\9438·J\Notic:eAppeal.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: I~E.P~ 
Kariri E. Peterka 
Reg. No. 35,976 

2 

EXPRESS MAIL mailing label no. EM262828897US 
Date of Deposit March 18, 1998 
I hereby certifY that this paper is being dePosited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 

:Z::~Z=C20031 

Sandra Spencer 
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PATENT ~ 
9438-1 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3301 

ASSOCIATE POWER OF ATTORNEY 

BOXAF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

<j-irviS 

#13 

Please recognize Karin E. Peterka, Reg. No. 35,976, of Sheldon & Mak, 225 South Lake 

Avenue, 9th Floor, Pasadena, California 91101, as associate attorney with power to inspect and copy 

the record of the above-identified application and to make corrections and additions thereto. 

Please continue to address all communications to: Sheldon & Mak, 225 South Lake A venue, 

9th Floor, Pasadena, California 91101-3021, ATTN: Jeffrey G. Sheldon. Please direct all telephone 

calls to Jeffrey G. Sheldon at (626) 796-4000. 

Date: February 13, 1998 By: M:#~--
Jef7yG.Sheldon " 
Reg. No. 25,953 

Z:lKarinlMedtron\9438-I\AssPoa.wpd 1 
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tll1lAD~~ 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3301 

PETITION FOR THREE-MONTH EXTENSION OF TIME 
UNDER 37 C.F.R. §1.136(a) 

BOXAF 
Assistant Commissioner for Patents 

. Washington, D. C. 20231 

Sir: 

PATENT 
9438-1 

~--lui~ 

If)2==-· 

~~ 

Applicant hereby petitions, pursuant to 37 C.F.R. §1.136(a), for a three (3) month extension 

of time to respond to the Office Action, Paper No. 11, mailed September 18, 1997. The period for 

response was previously set to elapse December 18, 1997, and is accordingly hereby extended to 

March 18, 1998, which is still within the six-month statutory period for response. 
r 

Applicants' Response to the Office Action mailed Septem~er 18, 1997, is submitted herewith. 

Also submitted is the petition fee in the amount of$950.00, check number 8530, to cover this . 

Petition for a Three-Month Extension of Time. The entity is a large entity. 

1:\Medtronic. Inc1943S.1IPetExtTime.wpd 1 
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The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

Date: --.::jV1~aJ)_d\ __ (_~_~, 1998 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medtronic, Jnc\9438~I\PetExtTime.wpd 

Respectfully submitted, 

. SHELDON & MAK 

By: ----!........lI~~. _E_ . ....:........;;p~~ __ _ 
Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL mailing label no. EM262828897US 
. Date of DepOsit March 18, 1998 

2 

I hereby certifY that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.FR § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

A~~ 
( 
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r 
y UNITED ST~. .ID~ARTIIENT OF COMMERCE 

Patent and ll'I:IIIeI1W1l OffIce --= COMMISSIONER OF ""TENTS AND TRADEMARKS 
~D.C.20231 

·RUNClDAlE 

OB/483,291 06/07/95 

JEFFREY G SHELDON 
SHELDON 8. MAK 
225 SOUTH LAKE AVENUE 
PASADENA CA 91101 

JERVIS 

F3MlI0918 

SUITE 900 

J 

lVII, .tRTlNT 

1/ 
3301 
DAn; MAILED: 

09/18/97 

1ldo Is a camrnunlcaIIan from 1he _In charga of your~. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

OARCEACTIONSUIiMARY 

~ponsIv& III c:ommunk:ation(S) filed 0II--,4"J,/.""J. +(-r9-1-7--....I.(~.&-e1..L:· :.LLcdu..£!.,;""~Il~t-~) _______ _ 
o;VTlds action Is FINAL. 

oSlnce this 8ppUcation Is In condition for aDowance except for formal mal!8r8, prosKUtIon _ to the mertta Is closed in 
accordance With the practice under Ex pans Quayte, 1935 D.C. 11; 453 O.G. 213. • 

. A shiirten8d. statutory period for response III IhIs action Is set III expile . .3 mon1h(s) , or thirty days, 
. ·Whlchev8r Is lOOger, froin the mailing da1e of this c:ommunlcatlon. "eDure III respond within the period for nisponse wiD cause 

the appDcallon.1II become abandoned. (35 U.S.C. § 133). Extensions of time may be ob1aJned under the provisions of 37 CFR 
1.136(a). 

DI8poaIIIon of ClaIms 

!if CIaIm(s) ,021,;2.3 I U - If' Isfara pending In the application. 
Of the 8bove, cIaim(s) _____________________ -'-"-_____________ Isfara withdrawn from consideraIion. 

o CIaIm(s) Isfara allowed. 

er CIaIm(s) .ll .2..3 2.£ - If- b Isfara rejected. o CIaIm(s) ____________________________________________________ --'Isfara objected III. 

o CIaIm(s) ________________________________________ .ara subject to restriction or election requirement. 

AppIIcIIIIon Papers 

o See the ~ Notlce of D,aasperson's Patent Drawing Review, PrO-948. 
o The drawing(a) fiIe.d on Isfara objected to by the Examiner. 

I3"The proposed cIrawing comoction, filed on {./ h /, 7 Is ~proved 0 disapproved. 

o The specIflcation Is objected to by the Examiner. 

o The oath or dacIaration Is objected to by the Examiner. 

PrIorIty under 35 u.s.c. • 118 

o AcknowIedgmen11s made of a claim for foreign priariIy under 35 U.S.C. § 119(a),(d). 

o All 0 Some* 0 None of the CERTIRED copies of the priority documerrts heve been 

o raceMId. . o received In AppIlcaIIon No. (Series CodeISerIaI Number) ____ -'-____ _ 

o received Inthisnallonal stage ~fromthe Intemalional Buteau (PeT Rule 17.2(a)). 

~copIes~rec:eived: __________________ ~ ____________________________ ___ 

o AcknowIedgmen1Is made of a claim for domesIIc priority under 35 U.S.C. § 119(e). 

Allllchment(a) 

I2f' Notice of Reference CIted, Pr0-892 

o ~ Disdosure SIaIament(s), PrO-I449, Paper No(a). ______ _ 

o Interview Summary, PrO-·m 
.. 

o Notlce of DralIperson'a Patem Drawing Review. PTO-948 

, 0 ' Notice of Informal Patent AppIic:a!ion, PTO-I52 

-SEE OFRCE ACOON ON THE FOLLOWING PAGES-
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Serial Number: 08/483,291 Page 2 

Art Unit: 3301 

DETAILED ACTION 

1. TIlls office action is responsive to the amendment filed 4/2/97. As directed by the 

amendment, claims claim 21 was amended, claims 11-20,22, and 24 were canceled, and claims 

26-46 were added. Thus, claims 21, 23, and 25-46 are presently pending in this application. 

2. The following is a quotation of35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 5n 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 21, 23, 25, and 26-46 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over BaJko et al in view of Seader(Encyclopedia of Chemical Technology publication) and Foster, 

Jr.. 

BaJko shows a nitinol (SMA) wire formed a graft structure 22 which is placed inside the 

sheath head 50 (hollow placement device). BaJko lacks the description of the nitinol which is a 

pseudo elastic SMA. However, the teaching on page 733 of Seader discloses that the nitinol has 

the superelastic behavior (pseudo elastic behavior). Therefore, it is obvious that the nitinol has 

the pseudo elastic properties. In addition, it is well known in the art that the pseudo elastic 

material (nitinol) would have reversible stress induced martensite state at a body temperature. 

Therefore, it is obvious that BaJko's nitinol would has the same property as claimed. 
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Serial Number: 08/483,291 Page 3 

Art Unit: 3301 

Balko differs from the present invention in that Balko lacks a guide wire. However, it is 

well known in the art that the guide wire is used for guiding a catheter into the body. In addition, 

Foster shows a stylet 16 (guide wire). Therefore, it would have been obvious to one of ordinary 

skill in the art at the time the invention was made to provide Balko's device with a guide wire in 

order to guide the catheter into a desire location. 

4. The non-statutory double patenting rejection, whether of the obviousness-type or non
obviousness-type, is based on a judicially created doctrine grounded in public policy (a policy 
reflected in the statute) so as to prevent the unjustified or improper timewise extension of the 
"right to exclude" granted by a patent. In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); and In re Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (b) and © may be used 
to overcome an actual or provisional rejection based on a non-statutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.78(d). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 

5. Claims 21 and 23 are rejected under the judicially created doctrine of obviousness-type 

double patenting as being unpatentable over claims 1-2 of U.S. Patent No.5,231,989. Although 

the conflicting claims are not identical, they are not patentably distinct from each other because 

the difference between the patented claims and the proposed application claims are minor and 

-vI 
obvious from each other. In the instant claims ~ and 23, all elements are included in the claims 
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Serial Number: 08/483,291 Page 4 

Art Unit: 3301 

1-2 of Pat. 5,231,989. The recitation of "placement device" is merely obvious variation over the 

"elongated tube" from claim 1 of the Pat. No. 5,231,989, the "memory alloy element" or "stent" 

is merely obvious variation in wording over the "elastic member", and the "guide wire" is a 

variation over the "straightener" from claims 1-2 of Pat. No. 5,231,989. The alternate 

terminology is obvious and merely limits the claim slightly but it does not change the scope of the 

claim. 

6. Claims 21 and 23 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 

alternative, under 35 U.S.C. 103(a) as obvious over Middleman et al. 

Middleman discloses an elastic member 60 (stent) formed from superelastic material which 

is located inside an elongated tube (catheter). Middleman further discloses a straightener (guide 

wire) and the elastic member are capable of relative axial movement. 

Middleman differs from the present invention in that only the names for each claimed parts 

are different. However, having a different name is considered as an obvious design choice and 

fails to patently define over the prior art. 

7. Applicant's arguments with respect to claims 21, 23, and 25-46 have been considered but 

are moot in view of the new ground(s) of rejection. 

Applicant first objects to Balko's reference and states that the rejection is based on a false 

assumption that all nitinol alloys would be effective in a medical device for use in mammalian 

1 
! 
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Art Unit: 3301 

• 
Page 5 

bodies. However, the examiner relied only on the fact that Balko discloses of introducing a 

shaped memory nitinol alloy stent into the body. It is well known that the nitinol represents a 

group of alloys and some of the nitinol alloys propose the reversible stress-induced martensite 

property. In addition, there has no base to support the allegation that Balko's alloy doesn't chose 

to have SIX behavior. 

Applicant further argues that Balko's alloy requires a temperature change to effect a 

change in state. However, as noted by the applicant and at the last paragraph of page 13 that the 

external heating is optionally required. As discloses in column 3, lines 54-57 of Balko that the 

Nitinol wire 24 has been alloyed to exhibit a martensite transformation temperature somewhat 

below the normal body temperature range. In addition, in column 5, lines 57-67 of Balko 

discloses that heating the wire in any of the embodiments to its transformation temperature could 

be accomplished other than solely by conduction and convection from the body but by 

infrared radiation, when the body temperature is not exclusively relied upon as the source of heat 

for the wire, its reformation temperature could be increased above body temperatures if 

necessary. Therefore, it is obvious that Balko's alloy is not necessary to require infrared 

radiation but depends on the condition of the patient. Therefore, the rejection still stands. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP. § 706.07(a). Applicant is 

reminded of the extension oftirne policy as set forth in 37 CFR 1.136(a). 
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Art Unit: 3301 

A shortened statutory period for response to this final action is set to expire THREE 

MONTHS from the date of this action. In the event a first response is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event will the 

statutory period for response expire later than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Justine Yu whose telephone number is (703) 308-2675. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the Group receptionist whose telephone number is (703) 308-0858. 

aL 
Justine Yu 

September 13, 1997 
~~ 

S.P.E. 
ARl UNlT 331 
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\ Application No. Applicant(s) i ~ 

08/483,291 Jervis 
r Notice of References Cited Examiner Sroup Art Unit 

Justine Yu 3301 Page 1 of 1 

U.S. PATENT DOCUMENTS 

I I DOCUMENT NO. DATE NAME CLASS SUBCLASS 

AI 4,485,805 I Dec. 1984 Foster, Jr. 606 195 
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jE 
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1
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J 

* I 
1M 1 

FOREIGN PATENT DOCUMENTS 

I I DOCUMENT NO. I DATE COUNTRY NAME CLASS SUBCLASS I I 

N 

0 

I--:[ 
QI 

, 
IR 

_ .. _ .. -
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T I 
NON-PATENT DOCUMENTS 

I I DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE 
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X 

U. S. Patent and Trademark OffIce 

PTO-892 (Rev. 9-95) Notice of References Cited Part of Paper No. __ 1~1 __ 
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APPUCATlON NUMBER FlUHODATE 

06/07/95 -JERVIS 

. ' . 
. JEfFREY t7:i SHELDON. 
SHELDON 8~ MAl< 
225 SOUTH LAKE AVENUE· SUITE 
PASADENA CA 91101 

F:3M tI 0 !?O:3 

900 

\ 
\ 

UNITED.i ':s DEPARTMENT OF COMMERCE 
Patent; a~ i 'radamark Office 

; Address; 0Jv1MSSDIER IF PA~ AND'1RAIBMRI<S 
Washington. D.C. 20231 . . . 

ATTORNEY DOCKET NO. 

.J .. ", . 94:3:3-1 

'. ' YW, ~T .•. a;; . ., • 

ART UNIT PAPER NUMBER I 
, ; 0' I ',' 

:3:301 
" • " • '" : - J1' 

. DATE MAILED:., 

INTERVIEW SUMMARY 05/08"/':0:, . 

" . 

Alrpartlclpailt!l (applicant, appIIcanfs representatM!, PTO personr18l):' '-. " ,'. - .. ~"', . -; ':.' " ""' . .' ~ ".,'-

: ~1B~'\ .t~~:~4 i r~~::,~ T.:'~ ·,.r:l;;('E~~~:~'bl:'~ '~~ 
'. ·.:"r· 

, .. " f" / ..... j'Q,'1v
," ' .. .' .... : •. : .• , ...... 'c;::. , :." , ".", " ... ;. "" • '0' , .• , ",,_, "i;:~ • !"'" .' i : ,,~: ; : 

D8tao"I~. ~ ~ -.J- _ " .L :';'''',- ';.;JJ~;I~.":·Cj:: ·~ .. "'~;t~~~h.rt.:r.li::.:i.._. ~~.~;r!._ .·"1.K.~_ .. 1..: :_·!I·.~:t.~ J-~ 

Type: u,;~k: 0 ::rsonaJ (~ ~'~'to (] ~~ .. 0 ~~~:;;;~~~.:.";~'~ :. . .... :;~. ~ " .-~ ::.~ '. ' '~'1~:.'.' .: .... ; .. 
ExhibIt shown or demonstration conducIed: 0 Yes ~ H yes, brief description:' ; C ,L ..... ~ 

~ . : 

Agreement 0 was reached. 0 was not reached. 
. :<. U" ," .:; .,.. .-:) ~l11i" ',' .. -~'~J." : ~;~ 

:.:!. , -", ;' '0:<.1 • ~~.-; .hl~ .. ".' .. ~" .'. ~ ... _: . :,' ~ ~ .... 
. t· .~=:. ;'. 'L:-:- .. --

CIaim(s) dlscussed: ______________ ~-_,__-----...,;· '~ . .:...' __ -=-----'"'-. ..;..,.~..;:.;..:, __ _" .. ,..::..,; -,' ,--

IdetltlricauJ~;ri;r'art~;-,-,-,.:-.-.-.-'··-·--,-.. -~-,:'-:-;··-·'·, __ ·-,-,,,_-:,_.,_.,_,_,,--_,,_,,,_,,,::_,,._,:~_,'.ri_:t_._;._~~_,.:_,:._._'_-_:"'_'_"_'-_~_:_"'_"_J_"~_"_,::_,:.,.;~~.,..~.:"",':.".\~'!'_'-_ 
. , 

. :., . .. ~ ' . 41 ~ •• i •• '· 

" ..... 
. rr~ . 

.~ - ..... .) r." 
1n :J'1. 

.~ . ~ '-. c .... _. I. ,,1.:.- ' .•. ".1 1 . 

"1!: .-' ,f. ,.0- ~ "'b~ ...... 
( A fuller d8SCIipliun, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the clalms'aIIowabIe ' 
must be atI8ched;. Also, where no copy of·the amendments which would 'render the claims allowable Is available, a summary thereof·must ~ 
attached.)··,.'··,,· 

, '. • .. : ,'. • • .., I :::' 

1. 0 It Is not necessaJY for applicant to provide a separate recOid of the substance of the Interview. 
• '. .,' _. • • '. ~." " _~: '. _. ..:", _f ......... ." .) • •• 

Unless the paragraph above has been checked to Indicate to the oontrIlry:A'FORMAL WRITTEN RESPONSE TO THE LASTOFACE ACTION 
IS NOT WAIVED AND M.UST INCLUDE THE SUBSTANCE OF THE INTERVI~.: (See MPEP S8cti6n 7j~.04). H !'I'responSe to the 18st,bflk:e~ 
action has are ready been filed, APPUCANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO ALE A STATEMENT OF THE 
SUBSTANCE OF THE INTERVIEW., ... 
2: 0 Since the Ex8mhler's interview summary' abOVe (lnduding i~ aitachinen~) 'reflects a compl~te' resPOOse to each of the ~bjE!ctio~, 

rejections and requirements that may be present in the last OffICe action, and since the claims are now allowable, this Completed form 
is considered to fulfill the response requirements of the last Office action. Applicant is not relieved from providing a separate record of 
the interview unless box 1 above is also checked . 

Examiner Note: You must sign this fonn unless it is an attachment to another form: 

FORM PTOL-413 (REV.l-98) 

. ~ -·V.~'_" .-
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DOCKET NO. 9438-1IMP0884-USS 

\ 'IN Ri;.t\~P ':- nON OF: JAMES E. JERVIS 

'''. 9,."<:;-~. . 08/483.291 
... 

FILED: June 7. 1995 

\ . 

FOR: MEDICAL DEVICFS INCORPORATING SIM ALWY ELEMENTS 

HONORABLE COMMISSIONER OF 
PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

Sir: 

. Transmined herewith is a paper in the above· identified application. Any necessary extension of time. including additional extensions 
of time other than requested herein, from time period set for this paper is hereby requested. 

[ I No additional fee is required. 

IX] The fee has been calculated as shown below: 

[Xl EXTENSION FEE 

FIRST MONTH AFTER TIME PERIOD SET 110.00 

SECOND MONTH AFTER TIME PERIOD SET 390.00 

THIRD MONTH AFTER TIME PERIOD SET 930.00 

FOURTH MONTH AFTER TIME PERIOD SET 1.470.00 

RATE,;' 
SmalHlntftY. ", 

55.00 

\95.00 

465.00 

735.00 

..... FEE 

$ 

$390.00 

$ 

$ 

[Xl TOTAL EXTENSION FEE ~39~5"-,.00,,,-_______________________ _ 

(I FEE FOR EXTRA CLAIMS added by Amendment in this response: 

:;~fj~>E>:::!{!(C'Ji 
i!;i{EiiiiiYV3 

TOTAL CLAIMS x 22 x 11 $462.00 

INDEPENDENT xSO x 40 $80.00 

First presemation of multiple dependent claim +260 + 130 $260.00 

TOTAL FEE FOR EXTRA CLAIMS $8""02=.00,,,-,-, ____ _ 

If the entry in Column I is less than the entry of Column 2. write "0" in Column 3. 
If the number of Total Claims previously paid for is less than 20. write "20" in this space. 
If the number of Independent Claims previously paid for is less than 3. write "3" in this space. 

Enclosed is the fee oU; ... .>- : by Check No. [] 

.PQ 

[Xl 

Please charge Deposit Account No. 19·2090 in the amount of $..;!u. • ...I.I'i....L.+l.:..;. O=.:>Q~ _________ _ 

The Commissioner is hereby authorized to charge payment of any additional fees. in particular the following 
fees, associated with this connnunication, or credit any overpayment to Deposit Account No. 19-2090: 

Any filing fees undbI" 37 C.F.R. § 1.16 for the presentation of extra claims 
Any patent application processing fees under 37 C.F.R. § 1.17 

Date: 

SHELDON & MAK ~. 

By: ~ 
Jeffrey G. ~n:RCiND.: 27,953 

CERTIFICATE OF MAILING: I hereby certify that the above-identified correspondence, which is attached, is being deposited with ..j 
the U.S. Postal Service as first class mail in an envelope addressed to: Assist. Comm' 'oner for Patents, Washington, D.C: 20231/ 
on March 28 1997 < ~ 

Date Signed: March 28 1997 

SHELDON & MAK 
225 South Lake Avenue, 9th Roor 
Pasadena, California 91101 
(8181 796-4000 

-.~"-- ~'--------

BY:'~~~~~~~~~~ ______________ _ 

Z: \JICP\PTO\FORJIS\TrWmwn.\9U'-1c:;t.! ----_-.i 
~------~ ',~----------~------~ 

... 
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t?;Cf~~'~~ ~~ s.s(/ P::i~1 
(~ ~p\ .. -' , 

, i ~ A: . ~ IN THE UNITED STATES PATENT AND T DEMARK OFFICE ' __ 

~~ f~:t~lication of: JAMES E~IS ~ ~i~: ~ f":!" S 
. Serial No.: ,08/483,291 V Group Art Unit: 331 ~ 

~, 

Filing Date: June 7, 1995 

Pasadena, California 

AMENDMENT 

Washington, D. C. 

Sir: 
MA~' 2 

In response to the Office Action of October 29, 1996, please amend the 

above-identified Application as follows: 

IN THE SPECIFICATION 

---~...::=-----At page 6, line 4, after the des'Cr(pti~n- of Figures 3-6 added by t'he 

Preliminary Amendment, please add the following: 

- Figure 7 shows a guide catheter, transport catheter, and compacted wire 

coil stent according to the present invention,--

_----L-' ~...A::::=:=ti...!p:.:a:.!:g!..:e~1 7..:.-,~at:...t.::.h.:.:e:..-e:.:n:..::d=-=o.::..f ..::.li:.:.ne=-=2:.:3~i:.:..:n.::.se::.:rt...:..:...· ->Accord i ng to Dotter et a I., 

Radiology 147: 259-260, a compacted nitinol coil is readily positioned in a narrowed 

C: \WP51 \MCP\TEMP\9438-1.AMD March 28, 1997 
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arterial segment and then expanded to its original form with a luminal diameter 

approximately equal to that of the adjacent, relatively normal, blood vessel. Expansion of 

the coil anchors it against the slightly stretched, but otherwise intact, surrounding blood 

vessel. Several means have been found to facilitate the placement of the nitinol coil stent. 

One of the simplest involves the use of conventional catheterization techniques to position 

a large-bore guide catheter 102 (as shown in Fig. 7) close to the site of intended stent 103 

placement. The coil 103 is wedged-loaded over the inner end of an inner coaxial transp.,grt 

catheter 104 that has a closed tip and multiple side holes evenly spaced within the 

surrounding nitinol coil stent. 

According to Cragg et aLi Radiology 147: 261-262, straightened nitinol coils 

were passed through a 10-F Teflon catheter in the abdominal aorta. The nitinol coils were 

fastened to a threaded guiding wire to allow accurate placement after being deposited in 

the aorta. Once the wire was extruded from the catheter, precise placement of the newly 

formed coil was accomplished by advancing or withdrawing the guide wire in the aorta. 

Detachment of the coil was achieved by unscrewing the guide wire from the distal end of 

the coil. After coil placement, the catheter and guide wire were withdrawn and the 

arteriotomy was CIOS:) 

DRAWINGS 

Please add Fig. 7 to the drawings. 

C, \WPSl \MCP\TEMP\9438-1.AMD 2 March 28, 1997 
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Cancel claims 11-20, 22, and-:24, without prejudice to presenting these 

claims in a continuation application. 

/" ---
Claim 23, line 2, delete "graft". 

/~ 
Claim 25, line 2, delete "the" (first occurrence). 

---~ 
Please amend claim 21 as follows: 

(Amended) A medical device for insertion into a mammalian body, 

the device comprising 

li!l [(i)) a hollow placement device.,;. [and] 

ill [Iii)] a memory alloy element formed at least partly from pseudoelastic 

shape-memory alloy, the alloy displaying reversible stress-induced martensite at about body. 

temperature such that it has a stress-induced martensitic state and an austenitic state, the 

memory alloy element having (i) a deformed shape when the alloy is in its stress-induced 

martensitic state and (ii) a different unstressed shape when the alloy is in its austenitic 

state; and 

.lij a guide wire: 

the memory alloy element being within the hollow placement device, and the 

placement device being guidable by the guide wire, the hollow placement device stressing 

the memory alloy element at a temperature greater than the As of the alloy so that the 

memory alloy element is in its deformed shape, 

c: \WP51 \MCP\TEMP\9438-1.AMD 3 March 28, 1997 
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placement device by the guide wire at a temperature greater than the As of the alloy to 

transform at least a portion of the alloy from its stress-induced martensitic state so that the 

memory alloy element transforms from its deformed shape to its unstressed shape, and 

wherein the [device is adapted] alloy is selected so that the transformation can occur 

without any change in temperature of the placement device or the memory alloy element. 

~dd the following claims to the application. ~I 

----
~ '{p 

jet: A medical device which comprises: 

(a) a stent for endarterial placement within a human body so that the 

stent is substantially at human body temperature, the stent comprising a shape memory 

alloy which displays stress-induced martensite behavior at body temperature; and 

(b) a restraint holding the stent in a deformed configuration at a 

temperature less than the body temperature of the human for endarterial positioning of the 

. stent within the human body in its deformed configuration, the deformation occurring 

through the formation of stress-induced martensite; 

wherein the stent is sufficiently deformed that when the stent is at human 

body temperature removal of the restraint from the stent, without change in temperature of 

the device, releases at least a portion of the stent from its deformed configuration. 

7.., (,0 . 
'zr. A device as claimed in .,a.tr,in which the restraint is hollow, and the 

stent is positioned at least partially within the restraint. 

C: \WPSl \MCP\TEMP\9438-1.AMD 4 March 28, 1997 
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<.0 ., 
A device as claimed in claim 2.8 or ~ in which the restraint is a 

A device as claimed in claim .~or 1, in which the stent has a 

transverse dimension and a longitudinal dimension, and wherein the stent is deformed by 

·its transverse dimension being reduced, and wherein the restraint prevents transverse 

expansion of the stent. 

~ . 

The device of claim ~, wherein the shape memory alloy element is 

sufficiently deformed that removal of the restraint from the shape memory alloy releases at 

least a portion of the shape alloy element from its deformed configuration without change 

in state of the restraint. 

A medical device suitable for placement within a mammalian body for 

treatment of the mammalian body,' the device comprising: 

(a) a stentformed at least partly from a pseudoelastic shape-memory 

alloy, the alloy having a reversible stress-induced martensitic state and an austenitic state, 

the memory alloy element having (i) a deformed shape when the alloy is in its stress-

induced martensitic state and (ii) a different, unstressed shape; and 

(b) restraining means engaging and stressing the stent at a temperature 

less than the body temperature of the mammal and greater than the As of the alloy for 

positioning the stent within the mammalian body while the stent is in its deformed shape; 

wherein the alloy is selected so that removal of the restraining means from 

the stent at a temperature greater than the As of the alloy when ·the device is placed within 

C: \WPSl.\MCP\TEMP\9438-1..AMD 5 March 28, 1997 
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the mammalian body, transforms at least a portion of the alloy from its stressed-induced 

martensitic state so that the stent transforms from its deformed relatively straightened 

shape towards its unstressed relatively coiled shape, without any change in temperature of 

the restraining means or the stent being required for the transformation of the alloy. 

A medical device for treatment of a mammalian body, the device 

comprising: 

(a) a memory alloy stent formed at least partly from a pseudoelastic 

shape-memory alloy, the alloy displaying reversible stress-induced martensite at about the 

mammalian body temperature such that it hasa stress-induced martensitic state and an 

austenitic state, the memory alloy stent having (i) a deformed relatively straightened shape 

. when the alloy is in its stress-induced martensitic state and (ii) a different unstressed 

relatively coiled shape; and 

(b) a hollow restraining member with the memory alloy stent being 

within the restraining member, the restraining member engaging and stressing the memory 

alloy stent at a temperature less than the body temperature of the mammal and greater 

than the As of the alloy for positioning the memory alloy stent within the human body 

while the memory alloy coil stent is in its deformed relatively straightened shape; 

wherein the restraining member and the memory alloy stent are movable 

relative to each other to transform at least a portion of the alloy from its stress-induced 

martensitic state at a temperature greater than the As of the alloy so that the memory alloy 

element transforms from its deformed shape towards its unstressed relatively coiled shape, 

and wherein the alloy is selected so that the transformation can occur without any change 

in temperature of the restraining member or the memory alloy coil stent. 
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A medical device suitable for placement within a mammalian body for 

treatment of the mammalian body, the device comprising (i) a restraint, and (ii) a coil stent 

formed at least partly from a pseudoelastic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite by virtue of 

being above its As and above its Ms and below its Md at about body temperature; 

such that it has a stress-induced martensitic state and an austenitic 

state, the element having (i) a relatively straightened shape when the alloy is in its stress-

induced martensitic state and (ii) a different relatively coiled shape; 

wherein the restraint is (i) stressing the coil stent at a temperature 

less than the body temperat'ure of the mammal for placement of the coil stent in its 

relatively straightened shape in the mammalian body and (ii) is capable of being at least 

partially removed from the coil stent while the coil stent is within the body at the body 

temperature and the coil stent is therefore at an operating temperature greater than the As 

and Ms and below the Md of the alloy, 

such removal of the restraint causing at least a portion of the alloy to 

transform from its stress-induced martensitic state to its austenitic state so that the coil 

stent spontaneously transforms from its relatively straightened shape towards its relatively 

coiled shape, 

and such transformation can occur without a change in temperature 

of the restraint or of the coil stent from the operating temperature. 

A medical device comprising: 

(a) a wire stent ,formed at least partly from a pseudoelastic shape 

memory alloy, the alloy displaying reversible stress-induced 'martensite at about human' 
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body temperature such as it has a deformed shape when the alloy is in its stress-induced 

martensitic state and a different unstressed shape when the alloy is in its austenitic state; 

and 

(b) a restraint stressing the wire stent at a temperature greater than the 

. As of the alloy so that the wire stent is in its deformed shape, 

wherein the stent can be disengaged from the restraint upon placement in a 

human so that the stent transforms from its deformed shape to its unstressed shape, and 

wherein the alloy is selected so that the transformation can occur without 

any change in temperature of the restraint or the wire stent. 

Ik The device of claim k .~ .~ or ~ wherein the mammalian body 

is a humari body. 

I 
The device of claim J1, w'herein the hollow placement device is a 

catheter. 

:I-- ~---' 
The device of claim pi, including, a guide wire for endarterial 

~ 
placement of the stent graft. 

11 4? II ic1 I~ I " 
38":" The device of claim 2¥.M, ~ J.5 or . .J.4', including a guide wire for 

endarterial placement of the stent. 

wherein the radially expanded shape is a coil 

C: \WPSl \MCP\TEMP\9438-1.AMD 8 March 28, 1997 
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The device of claim ~ wherein the transformation of the alloy 

occurs without any change in state of the restraining means. 

~t() IE lie ,,, . 
~ The device of claim j¥, ~ or ;34, wherein the transformation of the 

alloy occurs without any change in state of the restraint. 

jJ I l.sl~ Ii 
Mo. The device of claim if, .32': 3.((, or ;14, wherein the restraint is a 

catheter. 

~The de~f claim 39 wherein the stent is within the catheter. 

L3 j/. 
~ The device of claim}.f' wherein the restraining means is a catheter. 

I~ 13 
Jt:f5. The device of claim ~ wherein the stent is within the catheter. 

Jl- I ". {5 I S % The device of claim j6, ;3-(, ~ or }4 wherein the stent is a coil 

stent. 

REMARKS 

Claims 21, 23, 25, and 26-46 are in this application. Claims 11-20, 22, and 

24 are canceled by this amendment. Claims 26-46 are added by this amendment. Claims 

11-14,21,23, and 25 were rejected under 35 U.S.C. § 112. Claim 11 was rejected under 

35 U.S.C. § 102. Claims 11-14, 21,23, and 25 were rejected under 35 U.S.C. § 103. 

Claims 21, 23, and 25 were rejected for obviousness-type double patenting. 

c: \WPSl \MCP\TEMP\9438-1.AMD 9 March 28, 1997 
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In view of the amendments to the clai'ms, and the remarks below, it is 

respectfully submitted that all of the claims in the application are in condition for 

allowance. Accordingly, reexamination, reconsideration, and allowance are respectfully 

requested. 

ENTRY OF AMENDMENTS 

Entry of the amendments to the specification, the new drawing, and the new 

claims is respectfully requested. They raise no issues of new matter. 

In particular, the new drawing, the description of the drawing, and the 

addition to page 17 of the specification are taken from two articles that were incorporated 

in the original specification by refere~ce at page 17, lines 16-20, namely Radiology, 

Volume 47, pages 259-260 and pages 261-3 (1983). For the convenience of the 

Examiner, copies of those documel"!.ts are provided herewith. Adding a drawing and 

language to the specification already incorporated by reference does not raise issues of 

new matter. See MPEP § 804.01. 

NEW CLAIMS 

Allowance of the new claims is believed appropriate. These claims 

correspond to, and generally are narrower versions of claims that were allowed in the 

parent application, with the correspondence as follows: 

SERIAL NO. 07/956,953 

19,20,21,25,26,27,28,57 

C: \WP51 \MCP\TEMP\9438 -l.AMD 10 

SERIAL NO. 08/483,291 

26,27,28,29,30; 31, 32, 33 

March 28, 1997 

Edwards Exhibit 1025, p. 427



• • 
PATENT 
9438-1 

For the same reasons the claims were allowed in the parent application, it is 

respectfully submitted they, should be 'allowed in this application, as well as the claims 

, dependent therefrom. It is also believed that the other claims presented herein are likewise 

allowable in view of commonality of allowable subject,matter. 

DRAWING OBJECTION 

The drawings were objected to for failure to show a stent graft. This 

rejection has been obviated by the addition of Fig. 7. 

REJECTION UNDER 35 U.S.C. § 112 

Claim 11-14, 21, 23, and 25 were rejected under 35 U.S.C. § 112. Claims 

11-14 have been cancelled, without prejudice, subject to their presentation in a 

continuation application. As to the objections to claims 21, 23, and 25, it is respectfully 

submitted that the amendments to these claims obviate the objections raised. 

Accordingly, it is respectfully submitted that by the amendments to the 

claims, the rejection under 35 U.S.C. § 112 has been obviated. 

REJECTION OVER QUIN 

Claims 11-14 were rejected over Quin U.S. Patent No. 4,505,767. 

However, as noted by the Examiner, the present application claims priority from 

Application Serial No. 541,852 which was filed on the same day as the Quin application. 

Since the specification filed herewith is identical to that originally filed, the claim of priority 

is good. Moreover, since all of the claims submitted under examination are supported by 
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the specification as originally submitted and contain no new matter, they are all entitled to 

the priority date of October 14, 1983. Accordingly, the rejection should not have been 

made. However, the rejection has been obviated by cancellation of the claims, without 

prejudice. 

REJECTION UNDER 35 U.S.C. § 103 

Claims 21, 23, and 25 were rejected over the combination of Balko et al. 

Patent No. 4,512,338 and Seader (Encyclopedia of Chemical Technology publication). 

This rejection, is respectfully traversed. 

Balko describes a stent made out of nitinol, i.e., essentially what is described 

in the Radiology articles that are discussed in the present application. The Office Action 

appears to suggest that the basis of the rejection is that all nitinol alloys exhibit SIM 

behavior, and thus the invention is obvious. 

Firstly, it should be noted the references relied upon herein were before the 

Patent Office and claims broader than those presented herewith were allowed. The claims 

presented herein are due to a species election requirement in the parent application. If the 

generic invention is unobvious, then the species likewise must be unobvious. 

Secondly, the rejection is based on a false assumption that all nitinol alloys 

would be effective in a medical device for use in mammalian bodies. This is not accurate. 

As stated in the Quin patent: 

C, \WPSl \MCP\TEMP\9438-1 ,AMI) 12 March 28, 1997 
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Quin goes on to say that her invention, which is incorporated by reference in the present 

application, was a discovery that "the addition of appropriate amounts of vanadium to 

nickel/titanium shape memory alloys permits the production of workable alloys exhibiting 

st~ess-induced martensite in a physiologically acceptable temperature range' ... " (column 

3, lines 55-:59). There is no suggestion in Balko that his alloy should be selectedto have 

SIM behavior in a physiologically useful'temperature range .. 

Furthermore, there is no suggestion in either of these references to actually 

use an SIM alloy to take advantage of its properties. In fact, the references teach away, in 

that Balko et al. requires a temperature change to effect a change in state. A difficulty 

with such an approach is easily envisioned, in that as a coil stent is warmed up to reach 

body temperature as it is inserted, it can prematurely expand before it is removed from the 

restraint, thereby interfering with removal. Optionally, external heating is required, which 

introduces its own complications (see Balko et aI., column 5, lines 57 et seq.). The 

simplicity of the present invention, where the coil stent achieves its desired configuration 

without the requirement of any external heating or cooling provides predictability and 

simplicity in the operating theater, advantages not taught or suggested by either of these 

references. 
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Accordingly, removal of the rejection under 35 U.S.C. § 103 is respectfully 

requested. 

DOUBLE-PATENTING REJECTION 

Claims 21, 23, and 25 were rejected for double-patenting in view of U.S. 

Patent No. 5,007,957. However, device claims were restricted out of the '957 application 

as a result of a restriction requirement. Attached is a copy of the Office Action. 

Accordingly, the double-patenting rejection is inappropriate. See MPEP § {806.05(f). 

In view of the above remarks, a notice of allowance is respectfully 

requested. 

Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

C:\WPS1\MCP\TEMP\943S·1.AMD 

Respectfully submitted, 

SHELDON & MAK 

14 March 28, 1997 
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DETAILED ACTION 

1. This Office action is responsive to the amendment filed 7/5/96. As directed by the 

amendment, claims 11-25 are presently pending in this application. 

2. Applicant's election with traverse of invention Group I, specie 5 in PaperNo. 7 is 

Page 2 

acknowledged. The traversal is on the ground(s) that all the claims in this application deal with 

SIM metals and are therefore related and have a common thread. This is not found 

persuasive because the claimed inventions, namely Group I, II, and ill, are distinct from each 

other. 

Gfoup I is directed to the medical device having different species such as an intrauterine 

contraceptive device, a filter, a tracheal catheter, a tubular bar, and a stent graft. Group II is 

directed to the method of compressing two ends of a bone together. However, such claimed 

method st~s can be performed by a wire. In addition, group ill is directed to the assembly of an 

aperture which is formed in a bone and having a shape memory alloy being positioned and 

deformed in a wall of the aperture. However, the inventions I and ill are different inventions. 

Because these claimed inventions are prima facie independent and distinct, and has acquired a 

separate status in the art because of their recognized divergent subject matter, restriction for 

examination purposes as indicated is proper. Since applicant fails to prove or provide convincing 

argument that the alternative example suggested by the Examiner cannot be accomplished, see 
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M.P.E.P. § 806.05(h), in addition, because applicant did not distinctly and specifically point out 

the supposed errors in the restriction requirement, the election has been treated as an election 

without traverse (MPEP 818.03(a)). Hence, the requirement is still deemed proper and is 

therefore made FINAL. 

3. Claims 15-20, 22, and 24 are withdrawn from further consideration by the examiner, 37 

C.F.R. § l.142(b), as being drawn to the non-elected invention Groups II, ill, and non-elected 

species of invention Group I. Election was made without traverse in Paper No.7. 

2. The drawings are objected to under 37 CFR l.83(a). The <;lrawings must show every 

feature of the invention specified in the claims. Therefore, the stent graft as recited in 

claim 23 must be shown or the feature( s) canceled from the claim( s). No new matter 

should be entered. 

3. Claim 11 is rejected under 35 U.S.C. 112, first paragraph, as based on a single 

means claim which covered every conceivable means for achieving the stated purpose was 

held nonenabling for the scope of the claim. A single means claim, i.e., where a means 

recitation does not appear in combination with another recited element of means, is subject 

to an undue breadth rejection under 35 U.S.C. 112, In re Hyatt, 708 F.2d 712,218 

USPQ 195 (Fed. Cir. 1983). See MPEP 2164.08(a) and 218l. 
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4. Claims 11-14, 21, 23, and 25 are rejected under 35 U.S.c. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. 

Claim 11 is incomplete for omitting the essential structure of the device and the element. 

In addition, the second "which" in line 4 is unclear as to which part is being referred to, the 

element, or the shape memory alloy. Line 2 the terminology "or in such proximity to a 

rilammalian body" is indefinite, and line 7 the symbol A(90) is unclear. In claim 12, the 

terminology ''means of which" is unclear and not understood, and the term '1S held" is confusing 

as to which part is that the SMA being held, and how to perform that function. Line 3 the word 

'1t" is unclear. Further, the term ''in proximity to a mammalian body" is vague and indefinite. In 

claim 13, line 3 the term "Such a way" is indefinite. In claim 14, there has no structure for the 

catheter. Similar to the stent graft in claim 23. In claim 21, the phase "the memory alloy element 

can ~e extruded from the hollow placement device" is unclear as to how is the function being 

performed. In claim 25, the term ''the state" lacks antecedent basis. 

5. The following is a quotation of the appropriate paragraphs of35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed pUblication in this or a foreign country or in public use or 
on sale in this country, more than one year prior t~ the date of application for patent in the United States. 
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6. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(0) of this title before the invention 
thereof by the applicant for patent. . 

Claim 11 is rejected under 35 U.S.C. 102(b) or (e) as being anticipated by Quin. 

Quin discloses one set of data showing that the alloy have different compositions and the 

temperature at which the transformation from the martensitic phase to the austenitic phase is 90% 

complete. Since it is unknown that which is. the earliest priority date of the subject matter being 

introduced by the applicant, the Examiner assumed that the claim can be rejected by 35 U.S.C. 

1 02(b) if the Quin patented the invention more than one year prior to the date of application for 

patent in the US. Otherwise, the claim is rejected by 1 02( e). ' 

7. 

8. 

The following is a quotation of35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Wilson in view of Quin. 
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Wilson discloses a shape memory rod 16 being positioned in the ca:theter 10(restrain). 

Wilson lacks the description of the SMA has an A(90) temperature of not more than 0 degree C. 

However, the teaching in column 2, lines 14-16 of Wilson discloses that the transitional 

temperature of the alloy can be varied depending upon relative composition from-396 to +331 

degree F. In addition, Quin teaches a group of alloys with varied compositions and have the 

A(90) temperature. Therefore, having a particular alloy with A(90) property instead of Wilson's 

alloy would be an obvious design choice. 

9. Claims 21,23, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Balko et al in view of Seader(Encyclopedia of Chemical Technology publication). 

Balko shows a nitinol (SMA) wire formed a graft structure 22 which is placed inside the 

sheath head 50 (hollow placement device). Balko lacks the description of the nitinol is a pseudo 

elastic SMA. However, the teaching on page 733 of Seader discloses that the nitinol has the 

superelastic behavior (pseudo elastic behavior). Therefore, it is obvious that the nitinol has the 

pseudo elastic properties. 

10. The non-statutory double patenting rejection, whether of the obviousness-type or non
obviousness-type, is based on a judicially created doctrine grounded in public policy (a 
policy reflected in the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent. In re Thorington, 418 
F.2d 528, 163 USPQ 644 (CCPA 1969); In re Vogel, 422 F.2d 438, 164 USPQ 619 
(CCPA 1970); In re Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re 
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Serial Number: 08/483,291 Page 7 

Art Unit: 3301 

Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); and In re Goodman, 29 
USPQ2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.32l(b) and (c) may be 
used to overcome an actual or provisional rejection based on a non-statutory double patenting 
ground provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.78(d). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. ,A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3. 73(b). 

11. Claims 21, 23, and 25 are rejected under the judicially created doctrine of 

obviousness-type double patenting as being unpatentable over claims 30 and 34 of U.S. 

Patent No. 5,067,957. Although the conflicting claims are not identical, they are not 

patentably distinct from each other because the difference between the patented claims and 

the proposed application claims are minor and obvious from each other. The only 

difference is that the patented claims are method claims, and the proposed claims are the 

apparatus claims. In the instant claims 21 and 25 the structural elements are included in 

the patented method claim 30, and claim 23 the structural elements are included in the 

patented claim 34. 

12. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. Middleman et aI, Suzuki, Sugita et a!, and Fountain et al are cited 

to show the other shape memory alloys. 
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13. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Justine Yu whose telephone number is (703) 308-2675. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the Group receptionist whose telephone number is (703) 308-0858. 

Justine Yu 

October 21, 1996 
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AI 4 5 8 6 3 3 5 5-6-86 HOSODA, ET AL. 60 528 

./ AJ 4 6 0 2 8 3 7-22-86 CHlKAMA 128 4 

h AI( 4 6 6 6 5 6 10-14-86 NICHOLSON, ET AL. 128 360 

I '-, . :::~'.: ,', " .. ~ ,,' 
" ',:,,:;-:';:','.; . FOR£JCN PATENT DOCUMENTS .. 

nw.su.1lON 
DOCIAW/T NUMBER o.t.n: CCUh'TRY Q.\SS SUIICUSS 

YES NO 

p/Je1L AI. 3 2 2 5 1 5 1A 1 1-9;'-/ GERMANY X 

i~~ ... 5 8 2 5 4 0 J.- ~3 JAPAN MSTR CT 

~"J(R AN 5 8 2 9 4 4 3 :2.- 'g3 JAPAN X ( it' 

I~ NJ 5 8 4 5 4 6 :-) <6"3 JAPAN PARTI I\L -

\l)v AI' 5 8 4 4 0 4 7 ~)- ~3 JAPAN PART I fu. 
.... . ... - . .. ..... .d •••• ,., •• ..,. ..................... ........ .......... ............................. , ..... . ..... . ...... ...... 

: Baumgart, et a1., "HECHANICAL PROBLEMS IN THE USE OF THE MEMORY EFFECT FOR 

'(Iv All , OSTEOSYNTHESIS PLATES", 1977 (Ref. 04 from Opposition) 

Suzuki, Yuchi, "hl1APE MEMJRY AND SUPER-EIASTICI'IY EFFECl'S IN·~i-Ti ~S. 
7,'L- loS 

i'l'r"nc::l"t-inn orov~) • _ 

1!7 
Kirk-othrrer , E~'clopecliil of Chemical Technol~, 3rd Ed., Vpl. 20, pp. 7-26-7-36. 

- I ! 

AT 

.. 

~ ~-J ~-
Io.t.n;:~ /O/6'/lt5 : 

(.../ ---EX.oU.fDrrIER: 1nIIW. ~ c:an.idend. ........ Of' f'ICII c:ftatIan.1n ~ ... MPEP a»; Dr ..... 1t'WaI.Jgh c:bIIofIl MI. ~.,., ftGI ~ IncWe COllI cI u. .... ..,.. .. 111 ..... _ ... _ ..... -
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LIST OF ART CITED BY APPLICANT APPLICANT: JamH E. Jervh I 

examiner 
Initial 

rr--

(UI. leveral sheets I f necessary) 

DOCKET NUHBER 
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AI 
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DOCKET NUMBER 
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DATE· KAME CLASS SUBCLASS filiNG DATE 
If APPROPRIATE 

1-26·71 liang, et al. 148 11.5 

9-20-71 Bentov 128 2.05R 
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2-5-74 Antoshklw 128 2.05 

3-28'78 Hellman 29 173 

5-87 Jervis 128 92YN 

I I 
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3·25·83 JAPAN ----- Partial 
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Abstract 
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;:::J.v- AD 

cr-- AP 

7L- AR 

6 0 JAPAN 

-----
x 
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ling, et aI., VARIATION IN THE SHAPE RECOVERY TEMPERATURE IN 111-11 ALLOTS, Mat'ls Sc. & Eng., Vol. 48, pp 
241·247 (1981). 

--t-AS- Stnuki-=-InN2 ·t&--(-l9&H. 

AT 

.r .. 

EXAHINER DATE CONSIDERED 
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AE 
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Vol. 23 No. 61 pp. 47-57 (1981). 

AS 

AT 

EXAMINER 

Oonlshl Clinical Magazine: Orthopaedic Surgery. 32 P. 1180 (1981). 
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(1990). 
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Fonn PTO 948 (Rev. 1()'94) U.S. DEPARTMENT OF COMMERCE - Palcnl and Trademark Office 

-NOTICE OF DRAFTSPERSON'S PATENT DRAWING REVIEW 

PTO Draftpersons rJview all nriginally filed drnwings regardless ofwhelher they are design:ucu as rormal or infomml. Atldiliuna;h 
patent E>..aminers wilt review the drawings for compliance with the regulations. Direcllclephone inquiries concerning lhb rcyiev.' l~l 
the Drawing Review I3rdflch. 7,03-395-840 •. -

The drawings filt"d (jnsc~ daICLJo,-1-~"~. ore 
A. __ nut l.lbjectecllO by the i)caflsperson under 37 ern 1.&4 Or 1.152. 
H.--l./-J_ objected 10 by the Dra'ftsjx-rson unde; 37 CPR (84 or '1.152:ls 
indi~ below. The Examiner will rt'quire submissiun of ne'w. ron-ectcJ 
drawings when nccessary. ~ol'1l"cted drawings must!re subOlilted 
according lu Ih~ inslIUclionS on the back of thi:'> Nolir.c. 

1. DRAWINGS. 37 Cl-"'R 1.84(a): ACl'C'plable caLegori~s of drawing<: 
Black ink. Colur. 
_ Not hIndi: solid lint"-s. Fig(s),--:--:---:-_:-:-
_ Col(1l'drawings are nO( acceplnhle until pelition is grunted. 

"Ig(s)_~ __ 
2. PHOTOGRAPIIS. 37 crn 1.84(h) 

_ Photogrnphs nre noi accept3blt" until petitiun is granted. 
Fig(')_:--__ 

_ Photographs not properly rnounlNi (n1U~t u~ hrystol board or 
photographic d(lUble·weighl pilpc'r). Fig(s), ___ _ 

_ Poorqu:lUty(half-tone). Fig{<;) ____ _ 
3. GRAPHIC FORMS. 37 CI'R 1.84 (,I) 

_ Chemical or ~=!thematicnl fonnula not labeled as separnle figure. 
Fig(s) . 

_ Group of wa\'e[orms not presented as 0 single figure. using 
com!l!on ve'1ieal (lXi, with. time extending along horizontal axis. 

Fig(s):~-:-_-:-
_ Individuals waveform not illehtilied with a separate'leuer 

4. n.p:-~~n:~~~~~j~;e~,:; tl~~;~~~CaJ lUis. Fig{s) ___ ' ---

_ PaPer not f1e~ible. strong. white. smooth. nonshiny. and dur-.J.ble. 
\ I1Sheet(s), ____ _ 

..E Erasures, nherali ~ lJ\·c..!lUitillgs. interlineatinns. c1rrcks. ireases • 
• and folds ~~ machine ~2..nnt accepted. Fig(s) ~ __ 

_ Mylar. \'elun,~' cceptable (too thin). Fig(s) __ _ 
S. SIZE Of: PAPER. 37 CFR 1.84(f): Acceptahlc si7es: 

21.6 cm. by 35.6 em, (8 In by 14 inches) 
il.6cm. by 33,1 C'm.(8I!2h)' 13 inches) 
21.6 em. by 27.9 em. (8 112 by II inches) 
21.0 em. by 29.7 em. (DIN Si7.e A4) 

Vlu drawing sheets not the sallie siZt". Shect(S)-?-tJ __ _ 
:!::"'orawing sheet not an acceptable Si7..e: Sheet(s) -C. ___ _ 

6. MARGINS. 37 CrR 1.84(g): Acceptable margins: 

21.6cm. X 3.5.bem. 21.6cm X 33.1 em. 21.6cm.X 27.9cm. 21.0an.X 29.7cm. 
(8 V2 X 14 il1C'hes) (8 V2 X 13 inches) (8 V2 X II inchn) (DIN Site" M) 
T 5.1 an. (r) 2.5 em. (J~) 2.~ em. (n 2.Xm. 
L .64 cm.(IW) .b4em.{1/4~) .M em. (1/4-) 2.5cm. 
R .64cm.(U4M

) _ .60h:m.(Jl4M) .64..-nI.(lI4M) 1.5cm. 
B .64 an. OW) .64 em. (114-) .64 CUi. (IW) 1.0cm. 

Margins do DOt confonn 10 chan ablwC'. 
Shcct{S) • 
_ Topfn_LdtCLl _Righl(R) _8ottom(8) , 

7. VIEWS.-J7 CFR 1.84(h) 
REMINDER: Specification may require revision to correspond to 
dr.:Iwin~ chang~. 

_ All views nut groupc'd together. Fig(s)_-c __ _ 
_ Views connected by pmjection Iine5 Of lead lines. 

Figh)' ____ _ 

Partial \·ie,,"s. 37 CFR 1.K4(h) 2 

COMMENTS: 

Q. 

_. View and enlarge'd view nOll.ahled st::ramt!y or prorer1v 
Fists) • 
Scclional views. 37 CFR I JJ4 (h) J 

_ 'Htllbhing not i~dicnted tor scctionall'Ottmnc; ur a'llIbjc:t 
. Fig(s) ___ _ 

_ Cr'll$~ :>cclion nul drilwn same il'i vic\; with p:ut~ i'l ,'ro' \, ~Cl':!I' I 

wilh ~gul:uly spacl!'d parallel oblique <;unk::,>. Flg("I_ ~ __ 

8. ARHANCiEMENTOFVIEWS. 37CFH 1.&4{i, 
_ Words du not .:lpf'Cdr on a hori7.onlaL lefr-tu-rithl f~~h;f1n ",!i,,' 

pa1te j<; either upTight or turned so thallhe top hccor,lc'i. Ihe rigl.: 
side. eAttp: fOi !!r.l.phs. Fig(s) _____ . 

? SCALE. 37 CFR ).84(k) . 
_ Sc3it" nOllarge l"nough 11l5how mech:,!f)i~m wilh .r.l·~Jmf 

whcn drawing is reduced in size to tW{l·(hinh in lcproduClio;1 
Fig(s)..,.-_..,.-__ 

_ Indil'alion such :l5 :'acttt:l.l 5iu-" or SC<ile In'' nol IlCflllillcd. 
rig(~) . • 

10. CHARACTER OF LINES. NUMBERS. '" LETTERS. 37 (,FR 
1.84(1) 

. _\.Ii1ine~. nurll~n. & lellers nol unif~mlly thick amI well defined. 
, ~lea!1' durJhle. :d black (except for color drawing~), 

- fi~(y,)-I_ - b 
II. SIlADlNG. 37 CPR 1.84(01) 

_ Solid black shnding areas ~t permillro. 

Fig(')-::-_-:--_-:-
_ Shade lines. pale. rough and blurred. Fi!!(~)_~ ___ _ 

12. NUMBERS.I£ITERS.& REFERENCECHARACrERS. 37 CFR 

_1.~fP) 
:y:J Numbel"i '10~ I1."ferillCe l"haracters not plain and legible. 37 CFR 

1.84(p)(I) F,g(,)j~ __ _ 
__ Numbers and rt'fl'fCnce character ... nOI oriented in "amc JU"('Ctlll;. 

as the \"iew. 37 CPR I.R4Cp){i) Fig(~,:-:--=-___ . 
_ English alphOlbet not used. 37 CFR 1.84(p)(2) 

Fig(s)_-:-__ :--c 
_ Numbers. letlef~. and referenC'e ch.:lmcters do nol mea.,urc .::t lea.<;1 

.32 COl. (1/8 inch) in height. 37 CfRtp}(3) 
Fig(\') . 

13. LEAD LlNK~. 37 ern 1.84(q) 
_ l.cmllinr:s l"ro .. ~ each other. Fit;(s), ____ _ 
_ l.cad lines missing. Fig(!!t) ____ ~ 

14. NUMRHRING Of SIIEETS OF DRAWINGS. 37 CFR I.R·HI) 
_ Sheets nol numhcred comeculi:vely. and in At'.J.bic numeral!.. 

beginning with number I. Sheel(s)' ____ _ 

15. NUMBER OF VIEWS. 37 CFR 1.Ii4(u) 
_ Views not numbered conso:uii\'("ly, and in Arahil.' numeral!.. 

beginning \.\·ith number l. Fig(s):_:-:--:--:--:::-
~ View numbers nnl pra"'eded by tht" abbreviation Fig. 

Fig(s) ____ _ 

16. CORRECIlONS. 37 CPR 1.84(w) 
_ Cnrrectiom. nol made from prior PTO·Q4S. 

Figf') ____ _ 

17. DESIGN DRAWIN(;. 37 CFR 1.152 
_ Surface sha(ling sho\'\'n fIOl appropri3tC'. Fir:l-s) ____ _ 
_ Solid bl3C'~ ~hading not used for color contras! 

Fig(.)_· ___ _ 

" "'~ > --------. 

f -; "'>___ ' L ________ --=--·.;...;' -=:~:73iF. =-~_=,__-- ----. ___ ..,...,"""--__ ----1'" 
V-"(A.Tr.6t"'Jatr r":""""TOPAPI='J!N'n ~ - =---<£ ~ C 1// ru--I 
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(FILE 'USPAT' ENTERED AT 13:22:24 ON 17 OCT 96) 
L1 13 S PSEUDOELASTIC? AND (STENT OR GRAFT) 
L2 238 S SUPERELASTIC OR PSEUDOELASTIC SHAPE MEMORY ALLOY 
L3 23 S L2 AND (STENT OR GRAFT) 
L4 1 S SUPERELASTIC (P)PSEUDOELASTIC SHAPE MEMORY ALLOY 
=> d 13 1-23 

1. 5,554,181, Sep. 10, 1996, **Stent**; Gladwin S. Das, 623/1; 606/194 
[IMAGE AVAILABLE] 

2. 5,540,712, Jul. 30, 1996, **Stent** and method and apparatus for 
forming and delivering the same; Stephen J. Kleshinski, et al., 606/198; 
623/1 [IMAGE AVAILABLE] 

3. 5,538,513, Jul. 23, 1996, Catheter. tube having a filamentous 
reinforcing layer; Naofumi Okajima, 604/282; 138/124; 604/280 [IMAGE 
AVAILABLE] 

4. 5,527',322, Jun. 18, 1996, Device and method for suturing of internal 
puncture sites; Enrique J. Klein, et al., 606/144; 112/169; 606/139, 145 
[IMAGE AVAILABLE] 

5. 5,522,819, Jun. 4, 1996, Dual coil medical retrieval device; Virgil 
B. Graves, et al., 606/113, 110 [IMAGE AVAILABLE] 

6. 5,514,154, May 7, 1996, Expandable stents; Lilip Lau, et al., 
606/195, 108, 194; 623/13 [IMAGE AVAILABLE] 

7. 5,505,735, Apr. 9, 1996, Surgical anchor and method for using the 
same; Lehmann K. Li, 606/72, 75, 232 [IMAGE AVAILABLE] 

8. 5,505,699, Apr. 9, 1996, Angioplasty device; Michael R .. Forman, et 
al., 604/96; 128/772, 898; 604/280; 606/198 [IMAGE AVAILABLE] 

9. 5,480,423, Jan. 2, 1996, Prosthesis delivery; Adrian C. Ravenscroft, 
et al., 623/1; 606/194, 195; 623/66 [IMAGE AVAILABLE] 

10. 5,421,955, Jun. 6, 1995, Expandable stents and method for making 
same; Lilip Lau, et al., 216/48, 65; 604/95; 606/198 [IMAGE AVAILABLE] 

11. 5,417,699, May 23, 1995, Device and method for the percutaneous 
suturing of a vascular puncture site; Enrique J. Klein, et al., 606/144; 
112t.80.03, 169; 604/900; 606/139, 223 [IMAGE AVAILABLE] 

12. 5,409,460, Apr. 25, 1995, Intra-luminal expander assembly; John F. 
Krumme, '604/107 [IMAGE AVAILABLE] 
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13. 5,372,600, Dec. 13, 1994, **Stent** delivery systems; Mordechay 
Beyar, et al., 606/108, 194 [IMAGE AVAILABLE] 

14. 5,346,508, Sep. 13, 1994, Apparatus and method for performing 
diagnostics and intravascular therapies; Roger Hastings, 607/99; 128/692 
[IMAGE AVAILABLE] 

15. 5,345,937, Sep. 13, 1994, Steerable cannula; Lee M. Middleman, et 
al., 128/657, 772; 600/143; 604/95, 280 [IMAGE AVAILABLE] 

16,. 5,333,624, Aug. 2, 1994, Surgical attaching apparatus; H. Jonathan 
Tovey, 128/897; 600/37; 606/151 [IMAGE AVAILABLE] 

17. 5,330,482, Jul. 19, 1994, Endoscopic extraction devices, wire basket 
stone extractors, **stent** retrievers, snares and method of constructing 
the same; Rebecca C. Gibbs, et al., 606/113; 228/262.31; 428/660, 685; 
606/106, 127 [IMAGE AVAILABLE] 

18. 5,231,989, Aug. 3, 1993, Steerable cannula; Lee M. Middleman, et 
al., 128/657, 772; 604/95, 280; D24/112, 130, 133 [IMAGE AVAILABLE] 

19. 5,190,546, Mar. 2, 1993, Medical devices incorporating SIM alloy 
elements; James E. Jervis, 606/78; 128/833; 148/402,- 563; 606/60, 62, 68, 
108, 200 [IMAGE AVAILABLE] 

20. 5,067,957, Nov. 26, 1991, Method of inserting medical devices 
incorporating SIM alloy elements; James E. Jervis, 606/108; 128/833; 
606/67, 69, 78; 623/2 [IMAGE AVAILABLE] 

21. 4,950,227, Aug. 21, 1990, **Stent** delivery system; Michael A. 
Savin, et al., 604/8; 606/192; 623/1 [IMAGE AVAILABLE] 

22. 4,665,906, May 19, 1987, Medical devices incorporating sim alloy 
elements; James E. Jervis, 606/78 [IMAGE AVAILABLE] 

23. 4,230,823, Oct. 28, 1980, Polyurethane foams and elastomers based on 
modified polyether polyols; Heinrich Alberts, et al., 521/1~7, 158; 
525/50, 529; 528/75; 568/667 [IMAGE AVAILABLE] 
=> 

Edwards Exhibit 1025, p. 457



• .. Jo • 

Ll 
-IN 
L2 
L3 

OR 
=> 

8 S PSEUDOELASTIC AND (SHAPE MEMORY ALLOY OR SMA) AND STRESS 

5 S Ll AND (STENT OR GRAFT) 
8 S (PSEUDOELASTIC OR SUPERELASTIC) AND (SHAPE MEMORY ALLOY 

J...,.i; 

.,....,.J 

Edwards Exhibit 1025, p. 458



=> d his 
(FILE 'USPAT' ENTERED AT 15:32:02 ON 24 SEP 96) 

L1 8 S PSEUDOELASTIC AND (SHAPE MEMORY ALLOY OR SMA) AND STRESS 
-IN 
L2 5 S L1 AND (STENT OR GRAFT) 
=> d 1-5 

1. 5,345,937, Sep. 13, 1994, Steerable cannula; Lee M. Middleman, et 
al., 128/657, 772; 600/143; 604/95, 280 [IMAGE AVAILABLE] 

2. 5,231,989, Aug. 3, 1993, Steerable cannula; Lee M. Middleman, et al., 
128/657, 772; 604/95, 280; D24/112, 130, 133 [IMAGE AVAILABLE] 

3. 5,190,546, Mar. 2, 1993, Medical devices incorporating SIM alloy 
elements; James E. Jervis, 606/78; 128/833; 148/402, 563; 606/60, 62, 68, 
108, 200 [IMAGE AVAILABLE] 

4. 5,067,957, Nov. 26, 1991, Method of inserting medical devices 
incorporating SIM alloy elements; James E. Jervis, 606/108; 128/833; 
606/67, 69, 78; 623/2 [IMAGE AVAILABLE] 

5. 4,665,906, May 19, 1987, Medical devices incorporating sim alloy 
elements; James E. Jervis, 606/78 [IMAGE AVAILABLE] 
=> 
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14. 4,577,543, Mar. 25, 1986, Construction of a monolithic reinforced 
catheter with flexible por~ions; **Bruce C. Wilson**, 87/11; 57/6, 7; 
87/1, 6, 9; 138/123; 604/280, 282 [IMAGE AVAILABLE] 

15. 4,559,711, Dec. 24, 1985, Workpiece gaging apparatus; William L. De 
Boynton, et al., 33/199R [IMAGE AVAILABLE] 

16. 4,522,054, Jun. 11, 1985, Emergency rescue apparatus; Randall J. 
Wilson, et al., 72/392, 453.16, 464, 705 [IMAGE AVAILABLE] 

17. 4,467,150, Aug. 21, 1984,' Electronic keyboard; Richard Leitermann, 
et al., 200/5A, 292, 517; 361/680; 400/479, 488 [IMAGE AVAILABLE] 

18. 4,402,691, Sep. 6, 1983, Aseptic connection barrier system and 
method; Arthur L. Rosenthal, et al., 604/411, 29, 905 [IMAGE AVAILABLE] 

19. 3,890,977, Jun. 24, 1975, Kinetic memory electrodes, catheters and 
cannulae; **Bruce C. Wilson**, 604/281, 21 [IMAGE AVAILABLE] 
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5. 5,211,183, May 18, 1993, Steerable memory alloy guide wires; **Bruce 
C. Wilson**, 128/772, 657 [IMAGE AVAILABLE] 

6. D 332,247, Jan. 5, 1993, License plate frame; **Bruce R. Wilson**, 
D12/193 [IMAGE AVAILABLE] 

7. 5,143,085, Sep. 1, 1992, Steerable memory alloy guide wires; **Bruce 
C. Wilson**, 128/772, 657; 604/95, 280 [IMAGE AVAILABLE] 

8. 5,025,799, Jun. 25, 1991, Steerable memory alloy guide wires; **Bruce 
C. Wilson**, 128/772, 657; 604/95, 281 [IMAGE AVAILABLE] 
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*** APPLICATION INFORMATION DISPLAY 
09/03/96 18:12 DETAIL 

SC/SN: 07/956653 
FILDT: 10/02/92 
PATNO: 

INFIJRMATION: 

ISSDT: 00/00/00 
ABNDT: 00/00/00 
APPL: JERVIS 

PUBNO: 
PUBDT: 00/00/00 
PI:?,iPUB C L /SC : / 

C'[Ut.:-, '=":.'IJIJ LOfDT: 02/28/96 BATNO: 000 
00 CRG-LOC: IE TEAf't1: 00 ISSNO: 

CHGTO-NAME: 
TOT ACT: 06 
RESP CD: 

NO NAf'tlE F (lUND 
STATUS: O'~5 

START DT: 
STADT: 

/ 
EXf't1R NO/NAf't1E: 69591/KENEALY~ DAVID 

10/10/':;>5 
DUE DT: 

E961671 
F956E.5:3 

DOCKET DATE: / / GAU: 3301 L R CD: 01 
ATTY DOCK #: 9438 LOST N LOST DT 00/00/00 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 606/078.000 FOR PRIOR CL: N PET FADM: 

*** 

TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 
MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

fONTENTS~ 

45 IIIPIR 0 
44 N084 B 
4:3 DGPl 0 
42 DGf't11 I 
41 DGljl I 
40 DGRl I 
3'~' N I'= N 
38 CNTA A 
:37 EXIN 0 
36 N/AP I 
35 XT/G I 

11/06/95 
08,/17,/135 
08,"28l"j5 
08,/25,/'~5 

I) 8,1' 2 4/"~5 
08,l11,,"35 
07/06/95 
o E.,I' 2 '3/":;-5 
I) EI,/ 2 EI,/ ';;5 
06/01/'~5 
o EIIIII (17,/'35 

34 MAIL 0 04/26/95 
33 CTAV 0 04/26/95 
32 DISa C 04/18/95 
31 N/AP I 03/13/95 
30 FWDX E 04/04/95 

o 

END (iF DISPL AY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:14 DETAIL 
SC/SN: 07/68224:3 

04/09/91 
5190546 
0:3/02/93 
00/00/00 

INF 0 RMA T I (IN: 

F.ILDT: 
PATI\IO: 
ISSDT: 
ABNDT: 

pl..mNO: 
PUBDT: 00/00/00 
PI;PUB e L /se : / 

APPL: JERVIS 
LOC: 9?nn 

CHG-LOC: 
CHGTO-·NAME: 
TOT AC:T: 02 
RESP CD: 
E XMR N/J/NAME: 
[:OOCKET DATE: 
ATTY [:OOCK #: 
I~PPLN TYPE: 

o ?,l25,/';'E. 
IE TEAM: 00 

EtATI\IO: 
ISSNO: 

000 
09 

NO NAME F (iUND 
~;TATUS: 150 

START DT: 
STADT: 02/17/9:3 

/ [:.UE [:OT: 
66114/ROONEY p KEVIN 

/ / GAU: 3301 L R C[:O: 
7757 LOST'N LOST DT 
1 TYPE SM ENT: 0 UNMAT PET: 

F68224:) 

/ 
, 

" 
01 
00/00/00· 
N 

eURR CL/SC: 606/078.000 FOR PRIOR CL: N PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL [:oEVICES INCORPORATING SIM ALLOY ELEMENTS 

((iNTENTS: 
32 F(iND Y 
31 ~iRCH Y 
:30 F(iND Y 
29 UiST Y 
28 F(,/ND Y 
27 SRCH Y 
26 LOST Y 
25 F·I~IY1 .. I' lJ 
24 II/PIR 0 
2:3 N084 B 

OE,/19/'::Jt::, 
06/17/96 
06/14/96 
OEI/'O 7,/'3E. 
OE.,'-"28,"'3'5 
OE.,l28,/'35 
06..,/02,/1315 
0:3/02/9:3 
01/25/9:3 
08/10/92 

22 N271 o 10/15/92 
.21 FII/DX E 
20 A.NA 
19 FII/DX 
18 A.NA 
17 N/=. 
o 

I 
E 
I 
N 

08/04/92 

08/04/92 
07,/0 7 ,/'~2 
05,l15,"'-:J:;;' 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

-L 

SC/SN: 07/252019 
FIL[:OT: 09/27/88 
PATNO: 50E,7957 
ISSDT: 11/26/91 
ABN1)T: 00/00/00 

09/0:3/96 18:15 DETAIL ~_~O S: 
INFORMATION: ~3 nST _8/27/96 

::);[" I'--' '~l I~ n') /1 R I' '-1- 'J • .,:1_ • Qt .. " __ I \..,:, ... .:t 

PUBNO: 
PUB[:OT: 00/00/00 
PGPUB CL/se: / 

APPL: JERVIS 
LOt: 9210 LOC[:'T: 08/:30/96 
CHG-LOC: 9210 IE TEAM: 00 
CHGTO-NAME: NO NAME FOUND 

BATNO: 000 
ISSNO: 48 

E'::}5'~292 

F252019 
31 FOND Y 07/29/92 
30 LOST Y 07/29/92 
29 PGM/ 0 11/26/91 
28 ~327 0 11/06/91 
27 WPIR 0 10/23/91 
26 N271 0 09/23/91 
25 FWDX E 09/23/91 
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TOT ACT: 04 STATUS: 150 STADT: 11/14/91 24 A.NA I 08/01/91 
RESP CD: START DT: / / DUE DT: / / 23 ·N084 B 08/06/91 
EXMR NO/NAME: 66114~ROONEY~ KEVIN 22 N/= N 05/06/91 
DOCKET DATE: / / GAU: 3301 L R CD: 01 21 CNTA A 05/06/91 
ATTY DOCK #: MP0884-US5 LOST Y LOST DT 08127/96 20 FWDK E 02122/91 
APPLN TYPE: 2 TYPE SM ENT: 0 UNMAT PET: N 19 A ... I 02/11191 
CURR CLISC: 6061108.000 FOR PRIOR CL: N PET FAOM: 18 M844 I 02/11/91 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 0 

METHOD OF INSERTING MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:16 DETAIL 
!~~C/SN: 07/177817 

0:3/:30/88 
INFI}Rl"tlATION: 

FILDT: 
PATNO: 
l"SSr.'T: 
ABNDT: 
APPL: 

00/00/00 
0 '"9,"271/88 
JERVIS 

PtJBNO: 
PUBDT: 00/00/00 
PGPUB (": L /SC : / 

L I}e: :3:3D.1---f::.!JCDT: 12/05/88 
CHG-LOC~;::J2FO / IE TEAM: 00 
CHGTO-N~NAME FOUND 

BATNO: 
ISSNO: 

TOT ACT: 03 STATUS: 166 STADT: 

00 

RESP CD: START DT: I / DUE DT: 
EXMR NO/NAME: 65820/SAM~ CHARLES 

F177817 

/ / 

DOCKET DATE: 06/08/88 GAU: 3301 L R CD: 01 
ATTY DOCK #: ~P8$4-US4 LOST Y LOST DT 07/31196 
APPLN TYPE: 2 TYPE SM ENT: 0 UNMAT PET: N 
tURR CLISC: 128/092.000 FOR PRIOR CL: N PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

CONTENTS: 
14 TMOS E 08/29/96 
13 SRCH Y 01/31/96 
12 LOST Y 07/26/96 
11 AFWC 0 12/05/88 
10 MAIL 0 00/00/00 
09 ABN3 0 12/05/88 
08 MAIL 0 09/07/88 
07 CTAV 0 08/30/88 
06 A.NE I 08/15/88 
05 AFID I 08/15/88 
04 M844 I 08/15/88 
03 MAl"L 0 08/05/88 
02 CTFR F 
01 [:II}C K [) 

o 

OE.,l20r/88 
OE./08/88 

/ / 
/ / 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATl"ON l"NFORMATION DISPLAY *** 

09/03/96 18:18 DETAIL 

F.ILt'T: 
PATNI): 
.I!3SDT: 
ABNDT: 
APPL: 

01/041824 
05,/081/87 

00/00/00 
0:3/:30/88 
1ERVIS 

PUBNO: 
PUBDT: 00/00/00 
PGPUB CL/SC: / 

LOC: 33D1 LOCDT: 06/08/88 
CHG-LOC~ ';;I:.:'~ IE TEAI\l: 00 
CHGTO-·t\IAm: NO NAt>lE Fi}UND 

BATNO: 
ISSNt}: 

TOT ACT: -01 STATU!3: 166 STADT: 

l"NFORMATl"ON: 

F047824 

00 

RESP CD: START DT: / / DUE DT: 
EXMR NO/NAME: 66024/NO NAME FOUND 
DOCKET DATE: 08/01/81 GAU: 3306 L R CD: 01 
ATTY DOCK #: MP0884-US3 LOST N LOST DT 00/00/00 
APPLN TYPE: 1 TYPE 8M ENT: 0 UNMAT PET: N 
CURR CL/SC: 128/092~000 FOR PRIOR CL: N PET FAOM: 

CONTENTS: 
12 FOND Y 
11 TMOS E 
10 SRCH Y 
O';::J AFI!IC 0 
08 MAIL 0 

08/:30/96 
08/29/96 
01/31/96 
06/08/88 
05/0E./88 

o 05/0E./88 01 ABN2 
06 XT/G I 
05 DOCIO( [:. 
04 A.PE I 
0:) MAIL (} 
02 CTi="R 
01 DOCI< D 

04/04/88 
10/21/87 
05/08/81 
0'"9/30/81 

/ / 

" .. /' 

/ / 

I 

" TITLE OF l"NVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 0 
MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

I 
·1 

" 
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END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

SC/SN: 06/865703 
FILDT: OS/21/86 
PATNIJ: 4665906 
ISSDT: 05/19/87 
ABNDT: 00/00/00 
APPL: JERVIS 

09/03/96 18:19 DETAIL 

PUBNO: 
PUBDT: 00/00/00 
PGPUB CL/SC: 

INFORMATlt}N: 

F8E.5703 

CON"[ N+S-: 
015 LOST ~/29/96 

iJND Y 0 :3/ 1 3/96 
33 TMOS E 12/18/95 
32 SRCH Y 12/06/95 

LOC: 9210 
CHI:;":j-L/}C: 
CHGTO-NAME: 

LOCDT: 06/27/96 
IE TEAM: 00 

NO NAME F OUN[:. 

/ 

BATNO: 
ISSNO: 

000 
20 

TOT ACT: 01 STATUS: 115 STADT: 03/18/87 
RESP CD: START DT: / / DUE DT: / / 
EXMR NO/NAME: 61508/SHEDD~ CHARLES 
DOCKET DATE: / / GAU: ~~U6 L R CD: 01 
ATTY DOCK #: MP0884-US2 LOST Y LOST DT 08/29/96 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 128/092.0YN FOR PRIOR CL: N PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL DEVICES INCORPORATING SIMALLOY ELEMENTS 

:31 
30 
2'3 
::;;"8 
.-" ..., 
.:.t 

2E. 
25 
24 
2:3 
oj .-, 
..:...:. 

21 
20 

0 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

S.~CH Y 
LtJST Y 
LOST Y 
TMOS E 
SRCH Y 
LOST Y 
TMOS E 
SRCH Y 
LOST Y 
FONJ) Y 
TI11(/S E 
SRCH Y 

11/17/95 
11/15/95 
O'3,/~21~/"~5 

O'3~/28~,",5 

08,/ 2 'j ,/'j5 
08/16/95 
06/12/95 
05./ 12 ~/'35 
05,"12/":;5 
08/04/94 

07/19/94 

0·~/03/9E. 18: 20 DETAIL Ct.'l.W·EN-T-l~: 

!3C/SN: 06/541852 INF'-JRI~lATION: ~71 LOST;P 08/28/96 
FILDT: 10/14/83 70 TMOS E 08/19/96 
PATNO: PUBNO: F541852 69 SRCH Y 08/16/96 
ISSDT: 00/00/00 PUBDT: 00/00/00 68 LOST Y 08/09/96 
ABNDT: OS/22/86 PGPUB CL/SC: / 67 TMOS E 08/01/96 
APPL: JE.~VIS E.6 SRCH Y 07/:31 ,1"~6 
LOC: 9100 LOCDT: OE./26/96 BATNO: N7:3 E.5 LOST Y 07/2:3/96 
CHG-LOC: 9210 IE TEAM: 00 ISSNO: 00 E.4 LOf;T Y 01,l22,/·jE. 
CHGTO-NAME: NO NAME FOUND 63 SRCH Y 07/18/96 
TOT ACT: 02 STATUS: 164 STADT: OS/22/86 f. .-, 

-''':'' TMOS E 07/18/96 
RESP CD: START DT: / / DUE DT: / / 61 LOST Y 07/08/9E. 
EXMR NO/NAME: 61508/SHEDD~ CHARLES E.O SRCH Y 07/01/96 
DOCKET DATE: / / GAU: :01:0111:01 L R CD: 01 5 1:i LI)ST Y OE'l'25,l'~E, 

ATTY DOCK #: MP0884-US1 LOST Y LOST DT 08/28/96 58 SRCH Y 06/17/'~6 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 57 LOST Y 05/:31/96 
CURR CL/SC: 128/092.000 FOR PRIOR CL: N ·PET FAOM: 5E. TMOS E 0:3/29/9E. 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 0 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
***** CONTINUITY AND FOREIGN/PCT DATA DISPLAY ***** 

SC/SN: 06/541852 CODE PARENT SN STATUS FIL DATE PAT. NO 
FILDT: 10/14/8:3 / / / 
PATNO: 
ISSDT: 00/00/00 
APPL : JERVIS 

PCT/FOREIGN APPLICATION DATA: 
ETYNO PCT/FOR.APPL NO CO.CD FIL DT 

/ 
/ 
,/ 

/ 
/ 
/ 
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PATENT 

9438-1 \MP0884-US8 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application Of:) 
JAMES E. JERVIS 

Serial No. 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES INCORPORATING 
SIM ALLOY ELEMENTS 

) 

) 
) Examiner: J. YU 
) 

) 

~ ~~C 
) vU/ ~I/~ 
) Q,""~ <)'S ~() 
) .",. "'" r. 

·'C",. ~.9 ..... 
___________________ ) Pasadena, California t.../) • ., v 

-':(;:::0 
RESPONSE TO OFFICE ACTION 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

Sir: 

I HEREBY CERTIFY THAT THIS CORRESPONDEt~C~ 
IS BEING DEPOSITED WITH THE L! S. POS L.L 
SERVICE AS ~T CLASS MAil IN ANY ENVELOPE 
ADDRESSEQ: TO COMMISSIONER OF PATENTS AND 
TRADEMAP..K5. WASHINGTON, D C 20231 ON 

J u. Q.£. "1 S1 I I q '1 1.0 

In response to the Office Action of May 29, 1996, Applicant elects, with 

traverse, to prosecute claims in Group I, namely claims 11-18 and 21-25, drawn to a 

medical device. Applicant further elects the stent graft species. 

It is respectfully submitted that all the claims in this application deal with 

SIM metals and are therefore related and have a common thread. Thus, the claims are not 

directed to independent and distinct inventions. 

C: \PC3 \PTO\AMD\9438-l. . RES June 28, 1996 
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PATENT 

9438-1 \MP0884-US8 

For the reasons set forth above, it is respectfully requested that the Examiner 

examine all the claims in the application. 

The Commissioner is hereby authorized to charge payment of any fees 

associated with this communication to Deposit Account No. 19-2090. 

Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

C: \PC3 \PTO\AMD\943S-1.RES 

Respectfully submitted, 

SHELDON & MAK 

By:---I-t--t----.F-V--IT-'-L.:.~"-------
F. Mich e 
Reg. No 

2 June 28, 1996 
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UNITED STAm..dEPARTMENT OF COMMERCE 
Patimt and Tradamark Office 
Address: OOMMISSIJNER OF PAlBIITS AND "IlW:BMRKS 

WuhingIon. D.C. 20231 

FlUiGDAlE ARST NAMED APP\..ICNff I A.1TORHEY DOCKET NO 

06/IJ7/'j~5 

2:2:3 :~,CUlH 1 . .t:1!-:.E i:I\·;t~J';UE: !:':UIT£ ';UO 
p.:.1S{.'lr'EI'Jn C{~ 931 i) 1 

ThIs Is a cornmunlcatlon from 1h8 examiner in charge 01 your appllcatlon. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

OFFICE AcnON SUMMARY 

o Responsive to communication(s) filed on _________________ ~ ________ _ 

o This actlon Is FINAL. 

o Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is closed in 
.. accordance with the practlce under Ex parte Quayle, 1935 D.C. 11; 453 O.G.213. 

A shortened statutory period for rasponse to this actlon is set to expire month(s), or thirty days, 
.whichever is longer, from the mailing date of this communication. Failure to respond within the period for response will cause 
the application to become abandoned. (35 U;S.C. § 133). Extensions of time may be obfeined under the provisions of 37 CFR 
1.136(a). 

Disposition of Claims 

~CIai~(S) II - .') So.'- Isfare pending in the application. 

Of the above, claim(s) _____________________ islare withdrawn from consideration. 

o Claim(s) isfare allowed. 

o Clalm(s) __________________________ -'-__ islare rejected. 

o Claim(s) . 'isfare objected to. 

li? Claims , I ' ). (' are subject to restrictlon or eleetion requirement. 

Application Papers 

o See the attached Notice of Draftsperson's Patent Drawing Review, PTO·948. 

o The drawing(s) filed on isfare objected 'to by the Examiner. 

o The proposed drawing correction, filed on _______________ is 0 approved 0 disapproved. 

o The specification is objected to by the Examiner. 

o The oath or deeferation is objected to by the Examiner. 

Priorfty under 35 U.S.C. § 119 

o Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)·(d). 

o AllOSome' 0 None of the CERTIFIED copies of the priority documents have been 

o received. 

o received in Application No. (Series Code/Serial Number) __________ _ 

o received in this national stege application from the International Bureau (PCT Rule 17.2(a». 

·eertmed~snmreceNed: ________________________________________________________ __ 

o Acknowledgement Is made of a.9Ia.im for domestic priority under 35 U.S.C .• § 119(e). 

2':_<~-;')'-' . 
o Notice of Reference CIted, PT0-892 

o Information Disclosure S!etement(s), PT().1449. Paper No(s). ___ _ 

o Interview Summary, PT0-413 ,,". 

o Notice of Draftsperson's Patent Drawing Review. PT().948 

. 0 Notice of Intormal Patent Application, PT().152 

- SEE OFFICE ACTION ON THE FOLLOWING PAGES -

Edwards Exhibit 1025, p. 467



.... • 
Serial Number: 08/483,291 

Art Unit: 3301 

Part III DETAILED ACTION 

-2-

1. Restriction to one of the following inventions is required 

under 35 U.S.C. 121: 

Group I. Claims 11-18 and 21-25, drawn to a medical device, 

classified in Class 606, subclass 78. 

Group II. Claim 19, drawn to a method of compressing two 

ends of a bone together, classified in Class 606, subclass 105. 

Group III. Claim 20, drawn to an assembly, classified in 

Class 623, subclass 16. 

2. The inventions are distinct, each from the other because of 

the following reasons: 

Inventions of group I, II and III are related as product and 

process of use. The inventions can be shown to be distinct if 

either or both of the following can be shown: (1) the process for 

using the product as claimed can be practiced with another 

materially different product or (2) the product as claimed can be 

used in a materially different process of using that product 

(M.P.E.P. § 806.05(h)). In the instant case the method of 

compressing two ends of bones together can be performed by a 

wire. In addition, inventions I and III are prima facie 

independent and distinct inventions. Invention I is directed to 

the medical device for use within a mammalian body, or in such 

proximity to a mammalian body that the device is substantially at 
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Serial Number: 08/483,291 

Art Unit: 3301 

• 
-3-

body temperature. Invention III is directed to an assembly of an 

aperture is formed in a bone having a shape memory alloy being 

positioned and deformed in the wall of the aperture, and thereby 

exerts a force outwardly on the walls of the aperture. Because 

these inventions are distinct for the reasons given above and has 

acquired a separate status in the art because of their recognized 

divergent subject matter, restriction for examination purposes as 

indicated is proper. 

3. In addition, with the elected of group I invention, 

applicant must also elect one of the following species. This 

application contains claims directed to the following patentably 

distinct species of the claimed invention: 

Species 1: The shape memory alloy is an intrauterine 

contraceptive device; 

Spices 2: The shape memory alloy is a filter; 

Spices 3 : The shape memory alloy is a tubular bar; 

Spices 4: The shape memory alloy is a tracheal catheter; 

Spices 5: The shape memory alloy is a stent graft. 

Applicant is required under 35 U.S.C. § 121 to elect a 

single disclosed species for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally 

held to be allowable. CUrrently, 11 and 21 are generic. 

Applicant is advised that a response to this requirement 
must include an identification of the species that is elected 
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Serial Number: 08/483,291 

Art Unit: 3301 

• 
-4-

consonant with this requirement, and a listing of all claims 
readable thereon, including any claims subsequently added. An 
argument that a claim is allowable or that all clalms are generic 
is considered nonresponsive unless accompanied by an election. 

upon the allowance of a generic claim, applicant will be 
entitled to consideration of claims to additional species which 
are written in dependent form or otherwise include all the 
limitations of an allowed generic claim as provided by 37 C.F.R. 
§ 1.141. If claims are added after the election, applicant must 
indicate which are readable upon the elected species. M.P.E.P. 
§ 809.02(a). 

Should applicant traverse on the ground that the species are 
not patentably distinct, applicant should submit evidence or 
identify such evidence now of record showing the species to be 
obvious variants or clearly admit on the record that this is the 
case. In either instance, if the examiner finds one of the 
inventions unpatentable over the ~rior art, the evidence or 
admission may be used in a rejectlon under 35 U.S.C. § 103 of the 
other inventlon. 

3. A telephone call was made to Jeffrey G. Sheldon on May 14, 

1996 to request an oral election to the above restriction 

requirement, but did not result in an election being made. 

4. Applicant is advised that the response to this requirement 

to be complete must include an election of the invention to be 

examined even though the requirement be traversed. 

5. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Justine Yu 
whose telephone number is (703) 308-2675. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0858. 
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Justine Yu 

May 13, 1996 

-5-
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(FILE 'USPAT' ENTERED AT 10:48:33 ON 08 MAY 96) 
L1 713 S (STRESS INDUCE# MARTINSIT###) OR SIM 
L2 73 S L1 AND (SURGICAL OR MEDICAL) 
L3 9 S L2 AND BODY TEMPERATURE 
=> d 1-9 

1. 5,415,660, May 16, 1995, Implantable limb lengthening nail driven by 
a shape memory alloy; Michael P. Campbell, et al., 606/62, 63, 67, 68 
[IMAGE AVAILABLE] 

2. 5,409,015, Apr. 25, 1995, Deformable tip super elastic guidewire; 
Thomas J. Palermo, 128/772 [IMAGE AVAILABLE] 

3. 5,190,546, Mar. 2, 1993, **Medical** devices incorporating **SIM** 
alloy elements; James E. Jervis, 606/78; 128/833; 148/402, 563; 606/60, 
62, 68, 108, 200 [IMAGE AVAILABLE] 

4. 5,067,957, Nov. 26, 1991, Method of inserting **medical** devices 
incorporating **SIM** alloy elements; James E. Jervis, 606/108i 128/833; 
606/67, 69, 78; 623/2 [IMAGE AVAILABLE] 

5. 5,035,712, Jul. 30, 1991, Self-adjusting prosthesis attachment; Erik 
L. Hoffman, 623/16, 18, 23 [IMAGE AVAILABLE] 

6. 5,002,563, Mar. 26, 1991, Sutures utilizing shape memory alloys; 
Walter R. Pyka, et al., 606/222, 78, 223 [IMAGE AVAILABLE] 

7. 4,991,602, Feb. 12, 1991, Flexible guide wire with safety tip; Curtis 
A. Amplatz, et al., 128/772, 657; 604/164, 280 [IMAGE AVAILABLE] 

8. 4,665,906, May 19, 1987, **Medical** devices incorporating **sim** 
alloy elements; James E. Jervis, 606/78 [IMAGE AVAILABLE] 

9. 4,665,069, May 12, 1987, Analgesic composition and method of 
relieving pain; Barnett Rosenberg, 514/78, 267, 671, 817, 969, 970 [IMAGE 
AVAILABLE] 

> 
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RFr;FI\fE"n -"'-. U 
IN THE UNITED STATES PATENT ANJ2 TRADEMARK OFFICE FEB I 5 96 

In re the Application of 

JAMES E. JERVIS 

Serial No. 08/483,291 

Filed: June 6, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENT 

) 
) 
) 
) 
) " 

) 
) 
) 
) 

Group Art Unit: 

Examiner: 

Raychem Corporation 
300 Constitution Drive 
Menlo Park, CA 94025 

February 1, 1996 

POWER TO INSPECT AND MAKE COPIES 

Honorab"le Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This communication gives Shonda Reed-Baten and Jennifer Harris of Barbara Harris & 

Associates the right to inspect and make copies of our patent application titled Medical Devices 

Incroporating Sim Alloy Element, U.S. Serial No. 08/483,291, filed June 6, 1995. 

If you have any questions or concerns, please feel free to call the undersigned at (415) 

361-3338. 

Herbert G. Burkard 
Registration No. 24,500 
Tel. No. (415) 361-3338 
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'. ENDMENT COVER SHEET 
~-

O~~ DOCKET NO. 9438-1IMP0884-t 

IN RE AP JAMES E. JERVIS 

SERIAL NO.: 08/483,291 FILED: June 7,1995 

FOR: MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

HONORABLE COMMISSIONER OF 
PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

Sir: 

:D 
i, .. " n , 199-

G- J 
-ROUp 3::)0 

Transmitted herewith is a paper in the above-identified application. 
hereby requested. 

Any necessary extension of time period set for this paper is 

~ No additional fee is required. 

[ J The fee has been calculated as shown below: 

[J EXTENSION FEE 

[J TOTAL EXTENSION FEE _________________________ _ 

[J FEE FOR EXTRA CLAIMS added by Amendment in this response: 

TOTAL FEE FOR EXTRA CLAIMS $ ______ _ 

[ ] 

[] 

[Xl 

Date: 

If the entry in Column 1 is less than the entry of Column 2. write "0" in Column 3. 
If the number of Total Claims previously paid for is less than 20, write "20" in this space. 
If the number of Independent Claims previously paid for is less than 3, write "3" in this space. 

Enclosed is the fee of $, ______ by Check No. _______ _ 

Please charge Deposit Account No. 19-2090 in the amount of $, _______________ _ 

The Commissioner is hereby authorized to charge payment of any additional fees. in particular the following 
fees, associated with this communication, or credit any overpayment to Deposit Account No. 19-2090: 

Any filing fees under 37 C.F.R.§ 1.16 for the presentation of extra claims 
Any patent application processing fees under 37 C,F.R. § 1.17 

2 /'Y ~~~ .. ~~;::]1i~~k, 
CERT1RCA TE OF MAIUNG: I hereby certify that the above-identified correspondence, which is anached. is being deposited with 
the U.S. Postal Service as first cla.s mail in an envelope addrassed to: Commissioner of Patents and Trademarks, Washington. D. 
20231 on July 14 1995 

Date Signed: July 14 1995 

~&MAK 
~";> • 'l.ake Avenue. 9th Roor 

'~a 91101 
"-

-,~. 

Type or Prill Name 
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PATENT 
9438-1\MP0884-US8 

TRADEMARK OFFICE 1 /?, ~~)' 

In re application of: ) Group Art Unit: 3301 
) (Prior Application) 

JAMES E. JERVIS ) Examiner: KENEALY, D 
. ) (Prior Application) 

Serial No. 08/483,291 ) 
) 

Filed: June 7, 1995 ) 
) 

For: MEDICAL DEVICES INCORPORATING ) 
SIM ALLOY ELEMENTS ) Pasadena, California 

SUPPLEMENTAL PRELIMINARY AMENDMENT 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

RECEIVED 

AUG 0 1 1995 

GRQUP330 

Sir: 

. Please amend the above-identified patent application 

as follows: 

IN THE SPECIFICATION 

Please amend the specification to make the present 

application a divisional of the parent application. 

IN THE CLAIMS 

Please add the following claims to the application: 

~ C.yt /21. A medical device for insertio 

~1 body, the device compriSing (i) a hollo ~ cement 

~ (ii) a memory alloy element formed 

PC3 \PTO\AMD\9438 -lPR .AM2 1 

a mammalian 

device and 

from a 

Jul. 14, 1995 

·Id 
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pseudoelastic shape-memory alloy, the alloy ~SPlaYing reversible 

stress-induced martensite at about body tempelature such that it 

has a stress-induced martensitic state and Jr austenitic state, 

the memory alloy element having (i) a defor ed shape when the 

alloy is in its stress-induced martens' ~c state and (ii) a 

different 

state; 

the memory alloy element bein within the hollow 

placement devic~, the hOl~ow Placemen~/device stressing the 

memory· alloy element at a temperature greater than the As of the 
/ 

alloy so that the memory alloy eleme t is in its deformed shape; 
I 

wherein the memory alloy lement can be extruded from 

the hollow placement device at a t mperature greater than the As 

of the alloy to transform ~t.lei:S / a portion of the alloy from 

its stress-induced martensltlc s ate so that the memory alloy 

element transforms from its ie lrmed shape to its unstressed 

shape, and wherein the device Is adapted so that the 

transformation can occur wit £ut any change in temperature of the 

placement device or the memoZy alloy element. 
~ I 

22. The medical device of 21 wherein the memory 

alloy element is an intrauterine device. 

~ I X The device of claim ~ wherein the memory alloy 

element is a stent~raft. 
} 

PC3\PTO\AMD\9438-1PR.AM2 2 Jul. 14. 1995 

~1 
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" . '/' ~4. The device of claim 2"1 wlie~in the memory alloy 

element is a filter for trapping blOO(~ 
/ 

~"~. I ~ .~. The invention of claim ~wherein the Ie- transformation occurs without any change in ~ state of the 

~\ placement device. 
I • 

~------~----~ 

~ REMARKS 

The clai~s added to th~s application are claims that 

we~e cancelled in the parent application as not being examined, 

as being directed to a·non-el~cted·species. Due to the addition 

of these claims to this application, the pres~nt application is 

now a divisional application. 

Respectfully submitted, 

SHELDON & MAK' 

7 
Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

PC3 \PTO\AMD\9438 -lPR .AM2 

'-

Jul. 14, 1995 
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N TIlE UNI~TATES PATENT AND ~K OFFICE I·~ 

COMMISSIONER OF 
PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

Sir: 

DOCKET NO . .:<..94..:..::3=8'-'-1'--__ _ 
Prior Application: 
Examiner: D. Kenealy 
Group Art Unit: 3301 

This is a request for filing a ~ continuation 0 divisional application under 37 CFR § 1.60, of pending prior application: 

Serial No.: 07/956.653 Filed: October 2. 1992 Inventor: James E. Jervis 

For: MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

• 1. ~ Enclosed is a complete copy of the prior application, including the oath or declaration as originally filed and an 
af~davit or declaration verifying it as a true copy. (See 8 and 9 for drawing requirements.) 

2. 0 A verified statement to establish small entity status under 37 CFR 1.9 and 1.27 D is enclosed D was filed in the 
prior application and such status is still proper and desired (37 CFR 1.28(a». 

3. 0 No additional fee is required or ~ the fee has been calculated as shown below: 

Column 1 Column 2 Column 3 

BASIC FEE 

TOTAL CLAIMS ~ 10 MINUS ** '. * = ,0 x 22 

INDEPENDENT J3 MINUS *** .. * = 
o x 76 

First of claim + 240 

TOTAL FEE $ 730.00 ------

* If the entry in Column 1 is less than the entry of Column 2. write "0" in Column 3. 

** 
*** 

If the number of Total Claims previously paid for is less than 20, write "20" in this sp~ce. 
If the number of Independent Claims previously paid for is less than 3, write "3" in this space. 

x 11 $ 

x 38 $ 

+ 120 $ 

4. ~ The Commissioner is hereby authorized to charge payment of any additional fees, in particular the following 
fees, associated with this communication, or credit any overpayment to Deposit Account No. 19-2090. A 
duplicate copy of this sheet is enclosed. 

5.~ Enclosed is the fee of $ 730.00 by Check No. _58_5_5 ___ _ 

6. 0 Cancel in this application original claims of the prior application before calculating the 
filing fee. (At least one original independent claim must be retained for filing purposes.) 

I 

7. 0 Amend the specification by inserting before the first line the sentence: - this is a D continuation, 0 division, 
of application Serial No. filed ____ _ 

WP51\PC3\TEMP\9438-1C.APP Jun. 7, 1995 
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8. rJ' +~ansfer the drawings from.JriOr application to this application an.don said prior applications as of 
the filing date accorded this application. A duplicate copy of this sheet is enclosed for filing in the prior 
application file. (May only be used if signed by person authorized by § 1.138 and before payment of base 
issue fee.) 

9. 0 New formal drawings are enclosed. 

10.0 Priority of application serial no. ---,/ __ , filed on _____ (date) in _____ (country) is claimed 
under 35 USC 119. 

11.0 The prior application is assigned of record to ____________________ _ 

12. 181 The power of attorney in the prior application is to Herbert G. Burkard. Reg. No. 24.500 and James W. 
Peterson. Reg. No. 26.057. An Associate Power of Attorney is to Jeffrey G. Sheldon. Reg. No. 27.953. 
Sheldon & Mak. 225 South Lake Avenue. 9th FI.. Pasadena. CA 91101 

(name, registration number, address). 

a. 181 The power appears in the original papers in the prior application. 

b. 0 Since the power does not appear in the original papers, a copy of the power in the prior application is 
enclosed. 

c. 181 Address all future communications to Jeffrex G. Sheldon. Esg .. (818) 796-4000 
Sheldon & Mak. 225 South Lake Avenue, Suite 900, Pasadena, California 91101 

(May only-be completea-byapplicanf,afto~ney or agent ofTeCord) 

13.181 A preliminary amendment is enclosed. 

J4.181 I hereby verify that the attached papers are a true copy of prior application Serial No . ...:0~7w../::.;95~6~,.:::.:65~3::.....-___ _ 
as originally filed on _O=ct=0=be=r....,2=,-'1""'9""'9=2 ______ _ 

The undersigned declares further that all statements made herein of his or her own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, uRder 
section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 

Date: 

225 South Lake A venue 
Suite 900 
Pasadena, California 91101 
(818) 796-4000 (213) 681-9000 

WP51\PC3\TEMP\9438-1C.APP 

:::ELDO~~ 
JEF~ SHELDON 

Reg. No.: =27.:...o,=95~3"--____ _ 

181 Attorney or agent of record 
o Filed under § 1.34(a) 

.~ 

; 
I, . 

d,d 

t. 

I 

.. ' .: !" I , 

. . 

Jun. 7, 1995 A 
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CERTIFICATE OF EXPRESS MAIL 

"EXPRESS MAIL" mailing label number RB638341759US 

Date of Deposit: June 7, 1995 

1. 

I hereby certify that: 

CONTINUATION PATENT APPLICATION ENTITLED "MEDICAL DEVICES 

INCORPORATING SIM ALLOY ELEMENTS" TRANSMITTAL SHEET 

2. PRELIMINARY AMENDMENT 

3. ' COpy OF PRIOR APPLICATION SERIAL NO. 07/956,653 INCLUDING 

OATH/DECLARATION AND DRAWINGS. 

4. INFORMATION DISCLOSURE STATEMENT AND PTO-1449 FORMS (NO 

REFERENCES INCLUDED) 

5. CHECK NO. 5855 FOR $730.00 FILING FEE 

6. POSTCARD 

are being deposited' with the United States Postal Service "Express Mail Post Office to 

Addressee" service under 37 CFR 1.10 on the date indicated above and is addressed to the 

Commissioner of Patents and Trademarks, Washington,. D.C. 20231. 

Marilyn C. Paik 

Typed or Printed Name of Person Mailing Paper or Fee 
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@5.Ot~ 
B~GROUND or THE INVENTION 

rield of the Invention 

This invention relates to medical devices incorporating 

shape memory alloys, and to improvements therein. 

5 Introduction to the Invention 

Materials, both organic and metallic, capable 

of possessing shape memory are well known. An article 

made of such materials can be deformed ·from an origin~l, 

heat-stable configuratio~ to a second, heat-unstable 

10 configuration. The article is said to have shape 

memor~ for the reason that, upon the application of 

heat alone, it can be caused to revert, or to attempt 

to revert, from its heat-unstable configuration to its 

ori.ginal, heat-stable configuration, i.e. it "remembers" 

15 its original shape. 

Among metallic alloys, the ability to possess shape 

memory is a result of the fact that the alloy undergoes 

a reversible transformation from an austenitic state to 

a martensitic state with a ·change in temperature. This 

20 transformation is sometimes referred to as a thermoela~tic 

martensitic transformation. An article made from such an 

alloy, for example a hollow sleeve, is easily deformed from 

its -original configuration to a new configuration when 

cooled below the temperature at which the alloy is trans-, 
formed from the austenitic state to the martensitic state. 25 
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The temperature at which this transformation begins is 

usually referred to as M and the temperature at which it s 
finishes Mf . When an article thus deformed is warmed to 

the temperature at which the. alloy starts to revert back to 

austenite, referred to as As (A r being the temperature 

'at which the reversion i~ complete) the deformed object will 

begin to return to its origin-al configuration. 

Many shape memory alloys (SHAs) are known to display 

stress-induced wartensite (SIM). When an SMA sample ~xhibit-

10 ing stress-induced martensite is stressed ai a temperature 

above M (so that the austenitic state is initially s 

15 

20 

25 

o 

stabl~), but below Md (the maximum temperature at WhiCr 

martensite formation can occur even under stress) it first 

deforms elastically and then, at a critical stress, begins 

to transform by the formation of stress-induced martensite. 

Depending on whether the temperature is above or below A , s , 
th~ behavior when the deforming stress is released differs. 

If 

is 

is 

the temperature is below A , the stress-induced martensite s 
stable; but if the temperature is above A , the martensite 

. s 
unstable and transforms back to austenite, with the 

sample returning (or attempting to return) to its original 

shape. The effect is seen in almost all alloys ~hich 

exhibit a thermoelastic martensitic transformation, along 

with the shape memory effect. However, the extent of the 

temperature range over which SIM is seen and the stress and 

strain ranges for the effect vary greatly with the alloy. 

In copending and commonly assigned U .. S. Patent. APP1~' c- .-' n~7 
frO\)) u.s. f~~-:t" NO. ,5(~ 1111 

ation (Docket No. MP0873-US1) to Quin, fhe discibsure 0 

which is incorporated herein by refe~nce, a nickel/tita~iuml 
vanadium alloy having SIM over a wide temperature range is 

disclosed. 
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Shape memory alloys have found use in recent· years in, 

for example, pipe couplings (such as are described in U.S. 

Pat. Nos. 4,035,007 and 4,198,081 to Harrison and Jervis), 

electrical connectors (such as are described. in U.S. Pat. No 

3., 740, 839 toO t t e &. f is c her), s wit c he s (s u c has are des c rib e d 

in u.s. Patent No. 4,205,293), actuators, etc . 
... -- . 

Various proposals have also been made to employ shape 

memory alloys in the medical field. for example, U.S. Pat. 

No. 3,620,212 to Fannon et ale proposes the use of an SMA 

1 0 i n t r aut e r i n e con t r ace p t i v e de vic e, U. S. Pat. No.3, 7 86, 8 06 

to Johnson et ale proposes the use of an SMA bone plater 

, -
-,:) 

I 
U.S. ~at. No. 3,890,977 to Wilson proposes the use of a~ SMA 

elemen~ to bend a catheter or cannula, etc. 

These medical SMA devices rely on the property of shape 

memory to achieve their desired effects. That is to say, 

they rely on the fact that when an SMA element is cooled to 

its martensitic state and is subsequently deformed, it will 

retain its new shape; but when it is warmed to its austenitic

state, the original shape will be recovered. 

20 However, the use of the shape memory effect in medical: 

applications is attended with two principal·disadvantages. 

First, it is difficult to control the transformation temp~r

atures of shape memory alloys with accuracy as they are 

usually extremely composition-sensitive, although various, 

;5 t?chntQUeS have been proposed (including the blending by 

()..... t!:.eJ.R~ ~tallurgy of already-made alloys' of differing tran~
formation temperatures: see U.S. Pat. No. 4,310,354 to. 

Fountain et al.). Second, in many 'shape memory alloys there 
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is a large hysteresis as the alloy is transformed between 

austenitic and martensitic states, so 

state of an SMA element may require a 

of several tens of degrees Celsius. 

factors with. the limitation that (a) 

that reversing of the 

~emperature excursion 

The 'combination of these 

it is inconvenient to 

have to engage in any tem~era~ure manipulation, and (b) 

human tissue cannot be heated or cooled beyond certain 

relatively narrow limits (approximately 0° - 60°C for short 

periods) without suffering temporary or permanent damage is 

expected to limit the use that can be made of SMA medical 

devices. It would thus be desirable to develop a way in 

which the advantigeous property of shape memory alloys, 
I 

i.e. their ability to return to an original shape aft 1r 

relatively substantial deformation, could be used in medical 

devices without requiring the delicacy of alloying coMtrol 

and/or the temperature control of placement or removal 

needed by present shape memory alloy devices. 

DESCRIPTION OF THE INVENTION 

Summarv of the Invention 

20 1 have discovered thit if, in a medical device containing 

25 

30 

a shape memory alloy element which uses the shape memory 

property of that alloy, an element which shows the property 

of stress-induced .martensite is used instead, an improved device 

results. 

Accordingly, this invention provides a medical deyice 

intended for use within a mammalian body, or in such proximity 

to a mammalian body that the device is substantially at body 

temperature, which device comprises a shape memory alloy 

element, the improvement in. which comprises the substitiution 

of an alloy element which displays stress-induced martensite 

at said body temperature for the shape memory alloy element. 
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Figures 1 and 2 illustrate the stress-strain behavior 

r
~ ::h::i:~l::ew:~C:t:::~~~~:u:::s::::e~~:::~ versus 

q:s: C,·:/ 
5 Detailed DescriDtion of the Preferred Embodiments 

. -

strain 

The invention will be discussed first by introducing 

the concept of stress-induced martensite and the effect 

achie~able by its use, and then by examples showing how SIM 

alloy elements can be substituted for conventional SMA 

10 elements in medical devices to achieve the beneficial effEct 

of the invention. 

1.5 

2-0 

The Figures illustrate the phenomenon of stress-

induced ma~tensite by means of stress-strain cu~ves. In 

both Figure 1 and figure 2, the alloy is at a temperature 

between Ms and Md so that it is initiclly austenitic; 

and it will be assumed for the puposes of this dis:ussion 

Figure 

1 shows the case the tempe~atu~e is below A I 
S 

so t:;at 

any· martensite formed by the applied stress is stcble; while 

figure 2 shows the case where the temperature is above A 
s ' 

so that austenite is the only stable phase at zero st~ess. 

In figure 1, when a stress is appli~d to the alloy, 

it deforms elastically along the line OA. At a critical 

applied stress, c M' the austenitic alloy begins to trans-

25 form to (stress-induced) martensite. This transformation 
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becomes fully martensitic at point B. From :hat point on, 

as further stress is applied, the martensite yields first 

elastically and then plastically (only elastic deformation 

is shown at point C). When the stress, is released, the 

martensite recovers elastically to point p, at whiCh there 

is zero residual stress, but a non-zero residual strain. 

Because the alloy is below "A --, 
s the deformation is not 

reco~erable until 

to austenite. At 

heating above A results in a re~ersion s 
that point, if the sample i,s unrestrained, 

the original sh~pe will b~ essentially completely recovered: 

if not, it will be recovered to the extent permitted by the 

restraint. However, if the material is then allowed to 

re-cool to the original temperature at which it was deformed 

(or a temperature where SIM behavior of this type is !seen), 

the stress produced in t~e sample will be constant regardless 

of the strain provided that the strain ~ies within the 

fI P 1 ate a u fI reg ion 0 f the s t res s - ~~ r a i n c'u r v e . T hat i s t 

strain bet:ween c- and-~A, the ;{~rE~SK will be 0 .. '. This 
tj "-~ "- "I 

mea n s t hat a k now n , con s tan t for c e (c a 1 c u 1 a b 1 e fro m :; ~1) 

fo r a 

can 

be applied over a wide (up to 5~ or more for certain Ni/Ti 

alloys) strain range. Thus, though this resembles the 

conventional shape memory effect, because the alloy shows SIM 

and is below A a constant force can be achieved. s 

In Figure 2, when a stress is applied to the alloy, 

it deforms elastically along line OA, then by SIM alo~g line . 
fJ',3, and by deformation. of the martensite to point C, just as 

in Figure 1. However, the stress-strain behavior on unloading 

is significantly different, since the alloy is above As 
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is :-er.:ovec', ~ne Et,llo1 rtcoyers elastiCc.lly '-frer.. ( to .D: 

then. at a cr.itic:al stress, rrA.' the alloj rt>\'~[t.s "to 

austen:~e ~ltnout reauiring a cnange in te;,pe~c~u~~. 

reversion occurs at essentially constant s~ress. rin611y if 

the stress is removed from the reverted austenite, it 

recovers elastically along line EO. The recoverable deform-

ation associated with the formation an~ reversion of stress

induced martensite has been referred to as' pseudoelasticity. 

~O While 0 H may be comparatively high, e.g . .sO ksi, c A is 

u sua 11 y sub s tan t i all y lowe rO,; --e. 9 • 1 e sst han 10k 5 j i the reb y 

creating 'a constant-force spring with an effective ~orking 

range of about 5~ (cS-~). The shape change available 

in the S~A, is thus mechanically, rather than thermally, 

25 actuated and controlled, permitting a greater control over a 

device incorporating it •. 

I 

Suitable alloy for this invention i.e. those di~playin9 

stress-indu=ed ma~tensite at temperatures near mammalian 

body temperature (3S0-uO°C), may ,be sele=ted from known SMAs 
\ 

b v tho seD for d ~. n at~ y ski II, i nth e:a r t, h a v i nor e 9 2 r d tot his 
~ .. :t"~"f'1\eL . ! . 

dlsclosure by tst_Aslfor the ex~sten=e of the SIM effe=t at 
"'- -

the desired temperatu~e. A particularly preferred alloy is 

~o' the nickel/titanium/vanadium alloy- ~f.U.~. Patent Application 

~ No. °ib~blk s~YiT-e-.-t';'FLQ.&..7~--lJ-S-1-) ,(lb~ f~':;~' tf';~1~~1~? 
[f\..)S. ~~(: A- )' 

25 The inventi~n will now be disc~ssed in detail by some 

Examples of the use of an SIH alloy. 

EX2mole I. Hea!"t Valves 

Akins, in U.S. Patent No. 6,233,690, the disclos~re of 

~hich is incorporated herein by =eference, describes the use 

30 of a shape memory alloy ring to hold a sew~ng cuf'f to'the 

body of an artifical heart valve. The ring is made iA'the 

aus~enstic phase~ cooled to the martensitic phase, deformed, 

placed around the valve body, and heated or allowed tQ warm 
• 

to cause reversion to the austenitic phase and recovery of 

~5 the ring into engagement with the valve body_ 
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howeve:-, ~his technique has no: foune =omme:-::ic.l 

acceptance. Present medical technique requi~es that the 

valve body be capable of being rotated relative to the cuff, 

thereby enabling the surgeon to set the rotational orientation 

of the valve after it has been sewn into place. This is 

desirable because the techniques used make it difficult to 

visualize 

placement. 

or accomplish optimal orientation during initial 

In order to accomplish the desired torgue control to 

.0 permit the desired rolation and yet ensure a firm hold of 

the cuff on the valve body, precise control of the pressure 

exerted on the valve body by the ring is needed. This is 

difficult because there are substantial manufacturing 
I 

.5 
tolerances in the valve ~ody whi~h may be made, forlexample, 

of pyrolytic graphite or ceramics, etc. Because the austenite 

stress-strain curve is extremely steep, it is not =~nsidered 

pr"a"ctical to use the simple shape memory technique proposed 

by A kin s . In dee d, A kin s doe s not eve n add res s the. iss u e 0 f 

rotation.of the cuff with respect to ~he valve body" 

However, if an SIM alloy is used instead of conventional 

shape memory, the process may be considerably simplified. 

First, if the alloy has a stress-strain 

of Figure 1, the alloy ring may be made just 

curve like that 

as for Akins . . 
The.ring is then expanded from its initial austenitic state 

by the formation of SIM. When the ring is placed about the 

v21ve body, it needs only to be heated above Af 2nd' 

allowed to cool to its origi~al·ternperature for the ring to 

.. 
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engage ~he body wi~h 6 constant 

• HPOS6~-US1 
force, even • r - . 

valve body has a deviation from the specified size. lhe 

torque may thus be controlled to the desired level despite 

manuFacturing tolerances. 

Second, if the alloy has D stress-str~in curve like 

that of rigure 2, the ring may be expanded, placed over the 

valve body, and the stress ieleased all at,the same temperature. 

Because the austenitic phase is stable, the stress-induced 

martensite spontaneously reverts to austenite until recovery 

is restrained by the ring engagin~ the valve body. Because 

the reversion to austenite takes place at constant stress, a 

constant foice (and henc~ constant torque) may be obtained 

regar~less of manufacturing tolerances. Close tempe~ature 

control is not required, either; and the fact that the 

patient in a heart valve replacement operation is convention

ally cooled as much es 15°C or so below normal body temperature 

does'not affect the operation of the ring. 

To co~trol the torque at a sufficiently low level, 

it may be desirable for the alloy ring to be other than a 

20 solid ring, such as, for example, a continuous helical spring, 

a flat zigzag spring, etc. Such variations permit the 

achievement of a.greater range of movement with constant 

force and a reduction in the force exerted by the ring on 

the val~e body, since .the ring recovers in a bending~mode 

rather than in tension • 

. , 
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Examole II. Catheters And Cannulas 

,Wilson, in U,.S. Patent No. 3,B90,977, the disclosure 

of which is incorporated herein by reference, discloses a 

catheter or cannula (both being included h~reinafter in the 

5 ~ord II ca theter") made of, ,or containing, an SMA element to 

cause all or a portion of t~~~catheter to deploy in a useful 

form once introduced into a living body. 

10 

15 

However, again this device has not been commercialized. 

Possible defects of the device which have prevented commercial

ization include (i) the inability to slowly emplace the 

catheter in a desired position when ~he transition teFperature 

of the alloy is below body temperature (since the SMAj 

element will attempt to revert to its original shape as it 

reaches body temperature), thus limiting the ability ~f the 

physician to place the device carefully and precisely; or 

alternatively, if the transition temperature of the alloy hi: 
above body temperature, the requirement that the device~ 

, I\.. 
heated to ~ temperature above body temperature to cause 

recovery and that the device be placed so as not to change 

20 shape again when it re-~ools (since the body temperature is 

below the transition temperature); (ii) the inability to 

25 

remove the device easily~ and (iii) the need for controlled 

temperature storage to prevent prematuri reversion to 

austenite of the SMA, with consequent shape change. 

The issue of removal of a catheter is especially. 

significant, and not addressed by Wilson. Consider, for 

example, a tracheal puncture catheter. This should b,e 
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straight for easy insertion into the trachea through a 

puncture into the front of the neck, but should curve after 

insertion so that the flow of air or oxygen through the 

catheter passes axially down the trachea rather than impinging 

on the surface of the trachea and damaging it. If a shape 

memory catheter is used as co~(~mplated by Wilson, it would 

presumably become austenitic and bend after insertion (see 

Figures 1a and 1b, and corresponding text, of Wilson). But 

removal would require either cooling to below the transition 

o temperature (which could easily mean cooling to so low a 

temperature that the tracheal tissue is damaged), removal in 

the bent shape (presumably damaging tissue), or forcing:the 

austenitic SMA to straighten to permit direct removal (~nlikely 
I 

to be satisfactory since·the austenitic alloys e.g. of Ni/Ti 

3 may have yield strengths of 100 ksi or more, and force 

sufficient to cause plastic deformation would be required). 

If an SIM element is used instead, however, removal can 

be accomplished almost as easily as insertion. If the 

catheter is made in a bent shape (as in Wilson;, it can be 

straightened by insertion of a straight pin down the catheter 

axis, the catheter deforming by the formation of stress-induced 

martensite. Insertion of the catheter 'into the trachea is 

accomplished while the 'catheter is straight, at whatever 

rate .lS 'desired (permitting easy and accurate placement)., 

and the pin is gradually withdrawn to permit the catheter to 

take up its desired. shape as the marte~site reverts to 

au~tenite. [It is assumed here that the stress-strain curve 

of the alloy at the temperature of use· is of the form of , 
Figure 2, so spontaneous reversion occurs on removal' of the 

stress induced by t~e pinJ~ When removal is desired, it 'may 

be achieved simply by the gradual insertion of the pin, 

straightenirig the catheter and permitting easy withdrawa~. 

,

:'" Insertion of the catheter into the body and pin removal may, 

of course, take place simultaneously if desired, as may pin 
---~--...... -.. _ .... __ .. _ .. - . .' .. 

/. reinsertion and removal of .the catheter from the body. 
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[xamole III. IUDS 

Fannon et al. t in U.S. Patent No. 3,620,212, the 

disclosure of which is incorporated herein by reference, 

discloses an intrauterine contraceptive device (an IUD) 

5 proposed to be formed of a shape memory alloy. The device 

is suggested to be deform~d in_the martensitic phase (the 

transition temperature being below the temperature of the 

10 

uterus). and the deformed device insulated with, e.g., wax 

and inserted~. Removal is contemplated only by using two 

SHA elements in opposition, the higher temperature one being 

martensitic ~t body temperature but st~ong enough so that, 

if heated, it will overcome the lawer temperature element 
I 

and deform the IUD back to a removable shape. The heating 

contemplated is electrical. The storage problem discussed 

1.5 in Example II also exists here, so that the device must be 

stored below its transition temperature. 

By the use of an SIM element, however, these dis

advantages may be overcome. Again, assume that the"alloy is 

SIM psuedoelastic, i.e. that it has the stress-strain curve of 

20 Figure 2., Then an IUD may be formed into the desired shape 

in the austenitic state, and deformed by compression into a 

tubular placement 'device (the deformation being such that 

the strain levels lie within the "p~ateau" of the stress

strain curve). When the placement device is inserted into 

!5 the uterus, the IUD may be deployed by extrusion of the IUD 

from the placement device. Deployment is then controll~d but 

immediate, so that the physician may satisfy himself with 

placement. Removal is the reversal of placement: the 

placement device is inserted into the uterus, the IUD deformed 

b y wit h d raw ali n tot h e pIa c e men t d e vic e, and the pIa c em e,n t 

device withdrawn. Temperature control is not required. 

/ 
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Example IV. Bone Plates 

Johnson et al., in U.S. Patent No. 3,786,806, the 

disclosure of which is incorporated herein by reference, 

propose the use of Ni/Ti SMA bone plates in fracture 

5 fixation. The plate is deformed in its martensiticstate, 

screwed to the two ends of the bone it is desired to compress 

together, and warmed (or alio~ed to warm) to the austenitic 

10 

, --=> 

state, when the plate contracts, compressing the bone ends 

together. ~ 

/(LL{ . 
Because of the high elastic moduli of the austenitic 

shape memory allo~,~t will be difficult to control ~he 

amount of force ~ may" be applied by a bone plate of the 

type proposed by Johnson et al., and precision placemJnt of 

the bone ends and elongation of the plate will be req~ired. 

If, however, an SIM pseudoelastic bone plate is used, 

it· will be easily possible to elongate the plate and fasten 

it to the bone ends without requiring high precision. 

Because of the comparatively large (e.g. 5%) ~train range 

at es~entially constant stress, the force which will be put 

?O on the bone ends to compress them will be readily adjustable 

(by the size of the plate, for example) and will be insensitive 

to precise placement of the bone ends and/or elongation of 

the plate. Also, the recovery of the plate, since it ~s 

controlled by mechanical restraint, may be as gradual as 

5 desired, achieving excellent force and time control, and 

permitting the surgeon to make adjustments as desired .. 

.. 
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ExamDle v. Harrow Nails 

Baumgart et al., in U.S. Patent No. 4,170,990, the 

disclosure of which is incorporated herein by reference, 

discloses the use of the two-way shape memory effect (where 

an SMA element exhibits a first shape in 'the austenitic 

state and a second in the martensitic state, 

changes between ~he ~wo_\~hapes with a change 
. . t 1 ' \vY\"t> \'cyyy~"1 5u.c..k S:tA. 1 

and spontaneously 

in temperature) 

ln, ln er a la, .rnartow n81 s ,se~lgures a 
--~ 

corresponding text, of Baumgart et 

through 1e, and 

al.)~ 
ltJ." 

The method proposed, however, requires the use of a 

wide temperature range in order to cause the phase change 

which is the origin of the two-w~y shape memory eff~ct (SOC 

to 60°C for the water used to cool or heat the nailb. In 

addition, it requires the manufacture of two-way shape 

memory elements, which is generally more complex than the 

manufacture of conventional shcH~e [llemory elements; and 
~s:':t'C)tJ 

p roe cis e con t r 0 1 0 f the....e-r a Ii i 5 i't.1 e R t em per a t u rei s r e qui red. 
"-

How~ver, if an SIM pseudoelastic alloy element is employed, 

these disadvantages may be overcome. 

may be gripped by an inserted tool, are provided within a 

marrow nail of the type shown in Figure 1a of Baumgart et 

al., then the nail may be radially compressed' by the applicatiDn' 

of stress by such a tool. When the nail is release~ by the 

tool, it will expand to fill the bone channel with a constant 

force (not readily available by Baumgart et al.); and it may 

be withdrawn by the reverse procedure. 
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Examole VI. Dental Arch Wire 

Andreasen, in U.S. Patent No. 4,037,324, the disclosure 

of which is incorporated herein by reference, proposes the 

use of dental arch wires made of Ni/Ti a~loys instead of 

conventional 18-8 stainless steel wires. lhe wires are 

stated to be of lower elasti~ ~odulus and higher elastic 

limit than stainless steel, which is stated to be advantageous. 

Heat recovery of an SMA wire is also suggested as a technique 

for orthodonture. 

The technique of using the conventional shape memory 

effect is not believed to have found clinical applicatipn, 

possibly because such a t~chnique would require rapid \ 

placement of the wire in its martensitic state to avoid 

premature recovery, and would result in rapid recovery with 

extremely high forces, which would be painful for the patient . 

. The use of a wire which displays lower elastic modulus 

and hig~er elastic limit than stainle~s steel has found some 

application, however. Otsuka et ale in Metals Forum, v. 4, 

pp. 142-52 (1981) have suggested that this behavior may be 

the result of elasticity enhanced by cold working and 

martensite-to-martensite psuedoelasticity in an al~oy which 

has a transition temperature below body temperature. The 

alloy, then, is martensitic rather than austenitic in ita 

undeformed state . 

. While the use of an enhanced elasticity wire may offer 

some advantages over the more usual stainless steel wire, it 

remains the situation that the amount of motion in the te~th 
that may be produced ,by an arch wire without further adjustment 

/ 
/ 
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is largely li~ited by the' pain tolerance of the patient 

(since the force applied by the arch wire is proportional to 

the deformation of the wire). However, if an SIM pseudoelastic 

wire is used, it can exert a relatively constant force 

(chosen by the dentist to be sufficient to cause tooth 

movement but. not painful) over a strain range of up to S~. 

The load may be applied mecI)B.nically, and is thus more 

readily established, and no precise temperature control of 

the alloy is needed as would be required for the shape 

memory effect. 

ExamDle VII. Coil Stents and Filters 

The use of tubular coi l,ed wire stent grafts has peen 

discussed in the medical literature since 1969. Althbugh 

the coils helped maintain patency of the vessels in which 

they were placed, they were di fficult of insertion unless 

narrow enough to significantly narrow the lumen of the 

vessel. Recently it has been proposed, see Radiology, v. 

147, pp. 259-60 and pp. 261-3 (1983), the disclosures of 

which are'in=orporated herein by reference, to use,SMA wire 

to form these tubular coils. The wire, which has a trans-

formation temperature below body temperature, is introduced 

through a catheter after being straightened in its martensitic 

state. When the wire is heated, the coil re-fo~ms~ 

~V5.~~ I 

~Because of the difficulty of controlling the trans-

25 formation temperature accurately, it has proved neces?ary 

to cool the straightened wire during insertion and/or.to 

heat the wire to form the coil after insertion. These 

procedures add to the complexity of the operation,' 

-
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If an SIM pseudoelastic wire is used to form the 

coil, which is then isothermally deformed by loading into a 

catheter, then the need for temperature control is avoided. 

The wire remains straight when in the catheter, but re-forms 

the coil spontaneously when it is extruded from the catheter. 

Accurate placement is thus readily obtainable, since there 

is no urgency as might be r~q~ired with a conventional shape 

memory effect element. 

It has similarly been proposed to use SMA wire to form 

a filter for emplacement by calhet~r in the yena cava to 

trap blood clots. The filter is formed in the austenitic 

'slate, the wire straightened in the martensitic state :and 

inserted, and the filter-re-forms on warming. Just a9 for 

the c~il stents discussed above, the use of an SIM Ps~udO
elastic wire would greatly simplify manufacture and i~sertion 

of such a vena cava filter, permitting accurate placement 

with no need for urgency or temperature manipulation. 

Examole VI!!. Bone Staoles. elios. etc. 

Bone s~aples are frequently used to hold fragments of 

fractured bone together when the fracture is fixed, and may 

be used in some cases as a replacement for bone plates in 

the same situation. Sometimes the staples are inserted into 

drilled holes, sometimes merely driven into the bone di~ectly. 

It would be desirable to h~~bone staple which provided 

a controlled force between the (Unes."whiCh would tend to hold 
.. -'--

the staple in place. Shape memory alloys have been proposed 

for this application, but again the problem of accurate'place

ment while operating. quickly enough to prevent the shape 

change associated with the martensite-to-austenite transition 

and/or the need for temperature control complicate thei~ use. 
I 
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If an SIM alloy is used, these disadvantages may be 

readily overcome. If the alloy is below A , it may be 
s 

emplaced in the martensitic state. Brief heating will then 

be required to cause it to become austenitic, but on re-

S cooling to body temperature, a constant force can be achieved. 

If the alloy is abov~ ~ , the staple can be held deformed s 
.by a moderate force, then released after insertion to also 

provide an accurately-known force. In either event, removal 

is easier than if the alloy is purely austenitic, "as discussed 

10 above for Examples II and V, for example. 

Similarly, SIM alloy (especially alloy which is 

pseudoelastic, above A at its utilization temperature) s 
may be used to manufacture vascular clips, etc. The alloy 

element here acts as a constant force spring over a wide 
" I 

15 strain range (greater than conventional elastic metats), 

resulting in ease of use. 

From the foregoing, it is clear that, in a situation 

where narrow temperature differences are available or 

preferable, as often is the case in medical applications, 

20 m~chanica~ly constrained- shape change is a ~uch more useful 

solution "than heat actuated shape change. It offers a 

degree of control heat actuatirin does not, it offers easier 

alloy composition control", it eases mating part tolerance 

requirements, and it offers simple mechanical reversal at 

25 minimal stress levels, all without heating, cooling or 

insulation complications. 

It will be obvious to those skilled in the art, haviQg 

regard to this disclosure, that other variations on this 

invention beyond those specifi~ally exemplified here 1 and 

30 other medical devices making use of stress-induced martensite, 

may be made. Such variations are, however, to be considered 

as com~ng within the scope of this invention as limited 

solely by the following claims. 
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device use within a 

in such a mammalian bod)' mammalian body, or 

that the device is substantially t bod)' temperature, which 

device comprises a shape memory al 

which comprises the substitution 0 

oy elem~nt, the improvement 

an alloy element which 

displays stress-induced martensite at said body temperature 

for the shape memory alloy element 

2. The device of claim 1 which a heart yalve, the 

alloy element being a ring to hold a sewing cuff 

onto the valve body. 

3. The device of 

being the catheter 

to assume 

4 •. 

5. 

contraceptive 

6. 

7. The 

B. The device of 

9. The device 0 

10. 

I 

a catheter, the ~lloy element 

reof which causes the catheter 

is a tracheal catherter. 

is an intra,lterine 

1 which is a marrow nail. 

which is a dental arch wir~. 

which is a bone staple. 

which is a clip. 
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ABSTRACT or THE· DISCLOSURE 

Medical devices which are currently proposed to use 

elements made from shape memory alloys may be improved by 

the use Of stress-fnduced martensite alloy elements instead, 

The use of stress-induced martensite decreases the temperature 

5 sensitivity of the devices, thereby making them easier to 

install and/or ·r.emove. 
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nB/ 483,291 ~ 

IN THE UNITED STATES PATENT AND TRADEMARK 
" 

In re application of: ) 
) 

JAMES E. JERVIS ) 
) 

Serial No. Continuation of 07/956,653 ) 
) 

Filed: Herewith ) 
) 

For: MEDICAL DEVICES INCORPORATING ) 
SIM ALLOY ELEMENTS ) 

PRELIMINARY AMENDMENT 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

Sir: 

Group Art Unit: 3301 
(Prior Application) 

Examiner: KENEALY, D 
(Prior Application) 

Pasadena, California 

Please amend the above-identified patent application 

as follows: 

IN THE SPECIFICATION 

Page 2, bef<?re the heading "Background of the 

I Inv~ntion", insert: 

~ 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation 

Serial NO?j956,653 filed on October 2, 1992, 

divisional of Application Serial No ?;foS2, 243 

PC3\PTO\AMD\9438-1PR.AMD 1 

~I 

of Application 

which is a 

filed on April 9, 

Jun. 
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1991, now U.S. Patent No. 5,190,546, which is a divisional of 

Serial No~~h52,019 filed on September 27, 1988, now U.S. Patent 

No. 5,067,957, which is a continuation of Application Serial NO. A01/ 
177,817 filed March 30, 1988, now abandoned; which is a 

continuation of Application Serial NO.~047,824 filed May 8, 1987, 

" now abandoned; which is a continuation of Application Serial No. 'O~! . ~ 

865,703 filed May 21, 1986, now U.S. Patent No. 4,665,906; which 

is a continuation of Application Serial NO~541,852 filed October 

14, 1983, now aband~ned ~ 

---- -- --Page 3, line 28, after Quin insert --now U.S. Patent 

4,505,767--. 

Page 4, line 26, delete "power" and insert --powder--. 

---- --Page 6, line 4, after "martensite," please insert 

- Figure 3 is a side elevation view of a partial --------
section of a catheter of the present invention in a stressed 

configuration. 

Figure 4 is a side elevation view of the catheter of 

Figure 3 in an unstressed configuration. 

PC3\PTO\AMD\9438-1PR.AMD Jun. 7, 1995 ~ 
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Fig. 5 is a tracheal catheter, which is curved in its 

unstressed configuration, partially straightened by a straight 

pin restraint. 

Fig. 6 shows an IUD formed at least partly from a . 

pseudoelastic shape-memory alloy being restrained in a deformed 

shape by a restraining tUbe.~. 

------1· d 1 d . Page 7, lne 19, e ete "ED" an lnsert - -EA - -. 

Page 7, line 19, delete "strain" and insert --stress--. 

~ 

Page 8, line 20, delete "theart ll and insert --the' 

art--. 

-
Page 8, line 21, delete "tsting" and insert 

- testing--. 

-
Page 8, line 24, after "(Docket No. MP0873-US1)" insert 

--now U.S. Patent No. 4,505,767--. 

Page 8, between lines 24 and 25, insert the following 

l paragraph: 

he following table sets forth transformation 

temperature data for alloys disclosed in US-4505767: 

PC3\PTO\AMD\943S·lPR.AMD 3 Jun. 7, 1995 

~3 
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i oAD TABLE 

Composition (atomic percent) 

Ni Ti Y. 1'1s A (90) 

49.50 43.50 7.00 -107 -88 
50.00 44.00 6.00 -96 -84 
49.00 43.00 8.00 -83 -61 
50.00 45.00 5.00 -42 -33 
49.00 '45.00 6.00 -35 -12 
50.50 48.00 1; 50 -32 -6 
48.50 44.50 7.00 -30 -13 
50.00 46.00 4.00 -11 7 
48.50 45.00 6.50 -10 15 
49.00 45.50 5.50 -10 14 
48.00 44.25 7.75 -7 $ 
48.50 45.50 6.00 -5 27 
41. 50 38.50 20.00 -2 86 
46.50 43.50 10.00 -1 50 
36.25 33.75 30.00 0 42 
49.50 46.00 4.50 6 35 
48.00 46.00 6.00 12 36 
47.75 45.75 6.50 20 54 
47.50 45.50 7.00 26 58 
48.50 46.50 5.00 27 58 
45.00 45.00 10.00 30 71 
47.50 46.50 6.00 32 71 
46.50 46.50 7.00 34 70 

The A (90) temperature is the temperature at which the 

transformation from"the martensitic phase to the austenitic phase 

__ -----===i=S--9-0-%-COmplete.~ 

/' 
Page 11, line' 17, delete II by II and inser~ - -be- - . 

------/ 
Page 13, line 9,pelete 

// 
lIit li • 

Page 14, line 12, delete IIwhch li and insert --which--. 

PC3\PTO\AMD\9438-1PR,AMD 4 Jun, 7, 1995 

af A 
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(Page 14, line 9, after "together." insert - The Johnson 

et al. bone plate is of generally oblong configuration, overlaps 

a bone fracture and is secured by two screws to one portion of 

the bone and by t~o other screws to the other portion of the 

boneS' 

// 
Page 15, line 8, before "marrow nails" insert 

--implants, such as--. 

15, line 9, insert after "Baumgart et al." 

-- arrow nails according to Baumgart et al. comprise a tube of 

memory alloy which has been split along its longitudinal axis and 

which may have a circular, elliptical, clover-leaf or other 

rotation preventing cross section, which may also be variable 

along the axis of the nail. A prepared marrow nail having a 

reduced diameter is loosely inserted into a slightly, or not at 

all, pre-drilled marrow channel of a bone which has been broken 

or fractured. By means of a heating probe the marrow nail is 

heated and thus expands. This achieves a relative fixing of the 

two bone ends along the marrow channel axis. Compression of the 

fracture is effected by the available muscle tension. If it 

should be necessary, the marrow nail may also be additionally 

prestretched along its longitudinal axis so that it is 

additionally compressed in the longitudinal direction when 

heated. In this case it is necessary, however, to anchor the 

nail at both of its ends which anchoring can be effected, for 

PC3\PTO\AMD\9438-1PR.AMD Jun. 7. 1995 

-

A 
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example, by sprockets or teeth on the outer surface of the 

----Page 15, line 17, delete "tranisition" and insert 

--transition--. 

IN THE DRAWINGS 

Please add Figures 3-6 to the drawings. 

IN THE CLAIMS 

Cancel claims 1 to 10. 

Add new claims 11 to 20 as follows: 

11. A medical device for se within a mammalian body, 

or in such proximity t<? a mammalia the device is 

substantially at body temp eratur:7 device comprising an 

comprises a shape memory alloy which: 

(a) S \ ~ess induced martensite behavior 

element which 

at body temperature; 

(b) temperature of not more than 
I 

12. claim 11, which includes a 

restraint by means the shape memory alloy element is 

held in a onfiguration to allow it to be positioned 

PC3\PTO\AMD 9438-1PR.AMD Jun. 7, 1995 A 
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proximity to a mammaliaq body, the deformation 

occurring through the formation of stress induced martensite. 
,I 

13. A device as claimed in claim 12, in which the 
. I 

I 

restraint is hollow, and the shape ~emory alloy element is 

deformed in such a way that it is compressed transversely, and is 

positioned 

transve~se expansion of the elZ nt. 

14. A device as claimed in claim 13, in which the 

restraint is a catheter. 

shape memo::'al:o:ell~:::e:t/~:a::e:n::a:~:::n:3~o::r:::::i::e 
device. / 

I 

16. A deVice/as claim 13, in which the 
. , 

shape memory alloy element is a filter for a blood vessel. 

-.; 
17. A device as claimed in claim 12, in which the 

I 

I shape memory alloy ~lement is tubular, and the restraint is 

positioned within'~he shape memory alloy element to deform it. 

18. A device as claimed in claim 17, in which the 

shape memory alloy element is a tracheal catheter. 
,/ 
'I 

I 

/I 
I 
i 

PC3\PTO\AMD\9438-1PR.AMD 

/ 

7 Jun. 7, 1995 

·4 
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A method for compressing two ends of a mammalian 

bone together at body temperature, the method comprising the 

steps'of: 

(q) providing a bone plate formed from a 

pseudoelastic shape-memory alloy, wh rein the shape-memory alloy 

can display reversible stress-indU~d martensite at about body 

temperature such that the shape-memory alloy has a stress-induced 

martensitic state and an austeni;'c state; the bone plate being 

(i) elongated when the alloY.is/in its stressed-induced 

martensitic state and (ii) sho~tened when they alloy is in its 

austenitic state; 

(b) at a temperature 

greater than the As the alloy in its 

stressed-induced martensiti state and elongating the bone plate; 

(c) a~h:~ ~ressed and elongated bone . 

plate to the two ends of' at a temperature greater than 

the As of the alloy; and 

(d) the stress from the bone plate' so 

that at least f the alloy transforms from its stress-

induced to its austenitic state so that the 

bone plate compresses two ends of the bone together at ' 

essentially constant 

20. An sembly, which comprises: 

(a) a bone in which an aperture is formed, and 

;' 
PC) \PTO\AMD\9438 -lPR.AMD 8 Jun. 7. 1995 
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(b) an element wh'ch is formed at least partially 

from a shape memory stress induced 

martensite behavior 

the element bein ositioned so that it is 

deformed by the walls of ~he a ertur~the formation of stress 

induced martensite, and th\re y exerts a force outwardly on the 

walls of the aperture. 

Entry of the amendments is respectfully requested. All 

the amendments to the specification and drawings are the same as 

were made in the parent application. 

Claims 11-19 correspond to claims 11-18 and 54, 

respectively, of parent application Serial Number 956,653. Claim 

20 corresponds to claim 29 of parent application serial number 

682,243. 

Respectfully submitted, 

SHELDON & MAK 

By: __ ~~~~~~~ ____________ __ 
G. Sheldon Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

PC3 \PTO\AMD\9438-1PR ,AMD 

Re . No. 27,953 

9 Jun, 7. 1995 

, 
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STATES PATENT AND TRADEMARK OFFICE -
In re application of: ) Group Art Unit: 3301 

JAMES E. JERVIS 

Serial No. Continuation of ::07/956,653 

Filed: Herewith 

For: MEDICAL DEVICES INCORPORATING 
SIM ALLOY ELEMENTS 

) (Prior Application) 
) 
) Examiner: KENEALY, D 
) (Prior Application) 
) 
) 
) 
) 
) Pasadena, California 

INFORMATION DISCLOSURE STATEMENT 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

Sir: 

Attached hereto are PTO-1449 forms listing documents 

.believed relevant to the subject application. These forms list 

all the references cited in the parent application. It is 

respectfully requested that these documents be considered by the 

Examiner and an initialled copy of each form be returned to the 
• 

undersigned . 

. 
Copies of the references are available in the file of 

the parent application Serial No. 07/956,653. It is believed 

that these cited reference~ are relevant to claims pending in the 

present application for the same reason as discussed in the 

parent application. If the Examiner would like a further 

description, or copies of any of the references, please call the 

undersigned. 

PC3\PTO\IDS\943B-l.IDS 1 Jun. 7, 1995 
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It should be noted the word "prior" has been deleted 

from the forms. 

It is believed that this disclosure complies with the 

requirem~nts of 37 C.F.R. 1.56 and the Manual of Patent Examining 

Procedures Section 707.05 (b). If for some reason the Examiner 

considers otherwise, it is respectfully requested that the 

undersigned be called so that any deficiencies can be remedied. 

Respect£ully 'submitted, 

SHELDON & MAK 

BY: __ ~~fflH~~~~~ ____________ _ 

Jef 
Reg 

Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

PC3\PTO\IDS\9438-1,IDS 

• 

2 Jun. 7, 1995 

j 

j 
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