Exhibit 2004

DOCKET

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



https://www.docketalarm.com/

SAsE e =R o KRR R YR TR AT

a2 United States Patent

Dingmann et al.

US009662210B2

US 9,662,210 B2
May 30, 2017

(10) Patent No.:
45) Date of Patent:

(54) SYSTEM FOR TESTING VALVES

(71)  Applicant: TA INSTRUMENTS-WATERS
L.L.C., Milford, MA (US)

(72) Inventors: David L. Dingmann, Saint Paul, MN
(US); Troy D. Nickel, Minneapolis,
MN (US); Andrew D. White,
Minneapolis, MN (US); Kyle P. Duffin,
Shakopee, MN (US); Ryan Siskey,
Philadelphia, PA (US); Michael
Liebschner, Pearland, TX (US);
Andrew Rau, Philadelphia, PA (US);
Sunoj Narayanan, Eden Prairie, MN
(US); Lito Cruz Mejia, Savage, MN
(US)
(73) Assignee: TA Instruments-Waters L.L.C.,
Milford, MA (US)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 282 days.
(21) Appl. No.: 14/306,508
(22) Filed: Jun. 17, 2014
(65) Prior Publication Data
US 2015/0359633 Al Dec. 17, 2015
(51) Imt.CL
GOIN 17/00 (2006.01)
AGIF 2/24 (2006.01)
(52) US. CL
CPC .o, AGIF 2/2472 (2013.01)
(58) Field of Classification Search
USPC ittt eeenceneeneeien 73/865.6

See application file for complete search history.

100\

(56) References Cited

U.S. PATENT DOCUMENTS

3,376,660 A 4/1968 McGInnis .........ccoeenene 434/268
4,546,642 A * 10/1985 Swanson ............. AGLF 2/2472
73/168
4,682,491 A * 7/1987 Pickard ................ AGLF 2/2472
73/168
5,052,934 A 10/1991 Carey et al.
5,176,153 A * 1/1993 Eberhardt ............. AGLF 2/2472
128/897
5,670,708 A 9/1997 Vilendrer
6,863,123 B2* 3/2005 Wang ......cccoceeeenenn F25D 3/10
165/263
6,881,224 B2 4/2005 Kruse et al. ................. 623/2.11
8,444,935 B2* 5/2013 Nickel ........ . GOIN 3/12
422/505
8,490,504 B2 7/2013 Weinberg et al. .......... 73/865.6
8,584,538 B2  11/2013 McCloskey et al. ........ 73/865.6
(Continued)

FOREIGN PATENT DOCUMENTS

WO
WO

2014/000105
WO-2014/000105 Al

1/2014
1/2014

OTHER PUBLICATIONS

International Search Report for international application No. PCT/
US2015/036293, filing date Jun. 17, 2015.

(Continued)

Primary Examiner — Clayton E LaBalle

Assistant Examiner — Warren K Fenwick

(74) Attorney, Agent, or Firm — McCarter & English,
LLP; Deborah M. Vernon; Vadim Cherkasov

(57) ABSTRACT

This document provides systems and methods for testing of
various kinds of valves. For example, this document pro-
vides systems and methods for accelerated life testing of
prosthetic heart valves.

20 Claims, 11 Drawing Sheets

Waters Techs. Corp. v. Biomedical Device Consultants & Labs

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

CASE 0:17-cv-03403-DWF-SER Document 41-2 Filed 11/22/17 Page 3 of 24

US 9,662,210 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
8,627,708 B2 1/2014 McCloskey et al. ............. 73/37
2010/0225478 Al 9/2010 McCloskey et al.
2010/0313683 Al* 12/2010 Nickel .....cccccceeeennene GOIN 3/12
73/863
2011/0303026 A1* 12/2011 Lee .cccccovevveennnene AGLF 2/2472
73/866.4
2013/0233397 Al 9/2013 McCloskey et al. ........... 137/12
2014/0076029 Al* 3/2014 Lee ..cccocovvneene. AGLF 2/2472
73/37
2014/0109651 Al 4/2014 McCloskey et al. ............. 73/37
2015/0359634 Al* 12/2015 Dingmann ............... GO1N 3/00
73/865.6

2016/0230619 Al* 82016 McCarthy, Jr. ... FOIL 13/0005

OTHER PUBLICATIONS

Reul et al., “Durability/Wear Testing of Heart Valve Substitutes,” J.
Heart Valve Dis. 7(2): 151-157 (1998).

* cited by examiner

DOCKET

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



https://www.docketalarm.com/

CASE 0:17-cv-03403-DWF-SER Document 41-2 Filed 11/22/17 Page 4 of 24

U.S. Patent May 30, 2017 Sheet 1 of 11 US 9,662,210 B2
o
N
o
N o
O 2
® @
e @ 2
Q
]
2 °
~ o O 3
[=] o o
-. [=] g
(=]
C)
() o
© @ A
(=]
C]
o o
e 2 v v
O
(=) o L
o° [=]
o (=]
= 0)
© ©
® 9 3
[=]
) It
() @
® @9 3
(=] o |
°, [=]
(=]
o

120
130

120

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

CASE 0:17-cv-03403-DWF-SER Document 41-2 Filed 11/22/17 Page 5 of 24

U.S. Patent May 30, 2017 Sheet 2 of 11 US 9,662,210 B2

12
{

1=

o
~— o
) ]
R e

FIG. 2B

e
1=

120
/

BB EEEE

110
)
O (-]

Q
o - \ |
S g\ - 8 S
~
4 o)
O/ @o"@

FIG. 2A

(=
o
-—

DOCKET

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



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

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

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

Advanced Docket Research

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

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

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

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

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

-xplore Litigation

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

knowing you're on top of things.

API

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

LAW FIRMS

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

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

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

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




