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Research Corp Bi omedi cal Eng Ctr

320 E. North Ave W Lafayette, IN 47907
Pittsburgh, PA5212 (317) 494-6151 X212
(412) 237-3146 An Automatic | mplantable
Syntactic Pattern Analysis of 24- hr Hel ter Recordds ROL HL 25746-01

1 ROL H. 26066-01

Dr. K.B.Chandr an Dr . Howard C. Hughes
Materials Eng Div Col |l ege of Medicine

Uni versity of | owa Penn State University
Coll ege of Eng Her shey, PA 7033

lowa City, |A 52242 (717) 534-8328

(319) 353-4192 Eli m nation of Reoperative
Pul satile Flow Dynamcs of Prosthetic Heart Val \ees ROL  HL 13988- 09

1 ROL H. 26269-01

Dr. Ri chard E. Cl ark Dr. Janice L. Jones

Dept of Surgery School of Medi ci ne
Washi ngton Uni versity Case Western Univ

4960 Audubon Ave 2119 Abington Rd

St LouisMO 63110 Cl evel and, OH 44106
(314) 454- 3457 (216) 368-3487

Advanced Cardiac Valvul ar and Vascul ar Prost hesBPefi brill ator Waveshape
5 ROL HL 13803-07 5 RA HL 24606-02

Dr . Her man L. Fal setti Dr . Raymond  J. Kiraly
Dept of Internal Med Dept.of Art. Organs

Uni versity Hospi tals Cleveland Clinic

lowa City, IA 52242 9500 Euclid Ave

(319) 356-3412 Cl evel and, OH 44106
Fluid Mechanics of Heart Val ve Prostheses (216) 444- 2470

3 ROL HL 20829-03S1 Hexsyn Leaflet Valve

1 ROL HL 25689-01

Bl ood Pressure

Car di ac Pacemaker

Optimization

Controller

Surgery
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THERAPEUTIC INSTRUMENTATION & DEVICES PROGRAM

Near

Dr . Vi ct or Par sonnet Dr. John C. Schuder
Dept of Surgery Surgery Department
Newar k Beth |srael Univ of M ssour

Medi cal Center Col umbi a, MO 65212
Newar k, NJ 07112 (314) 882-8068

(201) 926- 7330 Devel opment of Automati c
Extending the Life of I mpl anted Pacemakers 5 ROL HL 21674-03

5 ROL HL 15247-07

Dr. Victor Par sonnet Dr. Wlliam F. wal ker
Newark Beth |Israel Dept Mech  Eng

Medi cal Center Ri ce Uni versity

201 Lyons Ave PO Box 1892

Newar Kk, NJ 07112 Houst on, TX 77001
(201) 926-7330 (713) 527-8101 x3549
Simul ation of Pacemaker - ECG Interactions Cavitation Phenomena
5 ROL HL 24567-02 5 ROL HL 17821-04

Dr. Lester R. Sauvage

Provi dence Med Center

528 18th Avenue

Seattl e, WA

(206)326-5891

Prost hesis for Aor ot ocoronary
2 ROL HL 18644-04A

Bypass

Dr. John C
Surgery Depart nment
Univ of M ssour

Col umbi a, MO 65212
(314) 882-8068

Wavef orm Dependency in
5 ROL HL 18040-06

Schuder

Defibrillating 100 KG Cal ves

I mpl ant ed

Prost hetic

Defibrill ator

Devi ces
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DIAGNOSTIC & MEASUREMENT INSTRUMENTATIOIN & DEVICES PROGRAM

Dr. Herbert L. Abrans
Dept of Radiol ogy

Petr Bent Brighm Hosp
721 Huntington Ave
Boston, MA 02115
(617) 734-8000 X2542

Ci neangi ographic Studies of the Cardiovascul ar

5 RO1L HL 20895-05

Dr. Donald W Baker
Ctr for Bi oeng

Univ of Washington
Seattle, WA 98195
(206) 543-6832

Noni nvasi ve Cardi ovascul ar Measur ement s

5 POL HL 07293-18

Dr. Dana H Ballard

Dept of Conputer Sci

Univ of Rochester

Rochester, NY 14627

(716) 275-3772

Anat omi cal Modela in Conputer-Ai ded
5 R23 HL 21253-03

Dr. Joe D. Bourland

Bi omedi cal Eng Ctr

Purdue University

West Lafayette, IN 47907

(317) 494-6151

Cardi ac Qutput from the Pneunocardi ogram
5 ROL HL 22321-03

Dr. Ruben D. Bunag
University of Kansas
Medi cal Cent er

Col | ege of Health Sci
Kansas City, Kansas66103
(913) 588- 7507

SystenNon-1Invasive Blood Pressure Measurement

5 ROL HL 22854-02

Dr. David A Chesler

Physics Research Lab

Mass  Ceneral Hospi t al

Boston, MA 02114

(617) 726- 3805

Gated Imaging with the MEH X-Ray
5 ROL HL 20274-03

Dr. B. Neil Cuffin

Mass Inst of Tech

170 Al bany St

Canbri dge, MA 02139

(617) 253-5562

Accuracy of Electric & Magnetic
2 R23 HL 24645-02

Dr. Cornelis J. Drost
Dept Physi ol ogy

NY State Vet College
Cornell University
Ithaca, NY 14853

(607) 256-2121

Accurate Transcutaneous Doppl er Bl oodfl ow Monitoring

5 ROL HL 19019-05

Measur enment s




DIAGNOSTIC & MEASUREMENT

Dr.

U of
School
323 E

Nancy C. Flowers
Louisville
of  Medici ne
Chestnut St
Loui sville, KY 40202
(502) 589- 4668
Recording & Analysis
2 ROL HL 19768-04

of

Dr. Fred K Forster

U of Washington

Dept of Mech Eng
Seattle, WA 98195

(206) 543-4910

Fluid Dynamic-Utrasonic

1 R23 HL 26706-01

Dr. Leslie A Geddes

Bi omedical Eng Cr

Purdue University

West  Lafayette, IN 47907
(317) 494-6151 x321
Indirect Mean Bl ood
2 ROl HL 18947-03

Dr. Edward A GCeiser

Dept. of Medicine
University of Florida

Gai nesville, FL 32610
(904) 392-3481

3-D Analysis of Ventricular
1 R23 HL 25621-01

Low Level

Aspect s

INSTRUMENTATION & DEVICES PROGRAM

Cardiac Signals

of Bl ood Turbul ence

Pressure

Contractil e Perfornmance

Dr. Don P. G ddens

Sch of Aerospace Eng
Georgia Inst of Tech
Atl anta, GA 30332
(404) 894-3044
Hemodynanmi cs of  Nor nal
5 ROL HL 22635-02

and Diseased Carotid Arteries

Dr. Raynond Grami ak
Univ of Rochester”
601 El mwod Ave
Rochester, NY
(716) 275- 2625
New Concepts in
5 ROL HL 15016-09

14642

Cardiac U trasound Technol ogy

Dr.
Dept

Craig J. Hartley

of Medi ci ne

The Methodi st Hosp

6516 Ber t ner

Houston, Tx 77030

(713) 790- 3252

U trasonic Instrunentation for
5 ROL HL 22512-03

Car di ovascul ar St udi es

Dr. Gabor T. Hernan

Dept of Conputer Sci

SUNY at Buffalo

4226 Ridge Lea

Armherst, NY 14226

(716) 831-1351

Comput er Technol ogy for Transaxial Tonography

5 ROL HL 18968-05




DIAGNOSTIC & MEASUREMENT INSTRUMENTATION & DEVICES PROGRAM

Dr. Mchael B. Histand Dr. Paul C. Lauterbur
Dept of Mech Eng Dept of Chenistry

Col orado State Univ SUNY at Stony Brook
Fort Collins, CO 80523 Stony Brook, Ny 11794
(303) 491-5544 (516) 246-5061

Noni nvasi ve  Measur enment of Cardi ac  Qut put Car di ovascul ar NVR

5 ROL HL 22326-03 5 ROL HL 19851-02

Dr. Cecil J. Hodson Dr. Richard L.Longini
Yale University Bi ot echnol ogy Program
333 Cedar Street Car negi e- Mel | on Uni v
New Haven CT 06510 Pittsburgh, PA 15213
(203) 432-4364 (412) 578-2528
Utrasonic Mnitoring of Visceral Blood Vessels An Optimal Fetal Heart
5 ROL HL 19791-03 2 ROL HL 20632-03

Dr. Adrian Kantrowtz Dr. Roy W Martin

Dept Cardiovasc Surg Dept Anest hesi ol ogy
Sinai Hosp of Detroit U of Washington

6767 West Cuter Dr Seattle, WA

Detroit, M 48235 (206) 545-1883

(313) 493-5775 Bl ood Flow Measurenent
Quantitating |In-Series Effects in Cardiac Arrhythmas5 ROL HL 14645-09

5 ROL HL 22274-02

Dr. Antti J. Koivo Dr. Wlliam e Moritz
School of Elec Eng Dept of Elec Eng

Purdue  Univ Univ of WAshington
West  Lafayette, [NA7907 Seattle, WA 98195
(317).493-9156 (206) 543-6049

The Use of Mcroprocessors in Medical Applications U trasonic Measurenent

1 ROL HL 22417-01

5 ROL HL 16759-06

by Utrasonic

of

Zeugmat ogr aphy

Moni t or

Car di ac

Ceonetry

Cat het er

and

Tip Method

Fl ow




DIAGNOSTIC & MEASUREMENT INSTRUMENTATION & DEVICES PROGRAM

Dynami cs

Fl ow

Dr. P. David Merowtz Dr. Erick L. Ritman

U of Wsconsin Dept of Physi ol ogy
Depar t nent of Sur gery Mayo Foundati on

600 Highland Ave 200 First St. SW

Madi son, W Rochester, MN 55901
(608) 263-5215 (507) 284-3495

Noni nvasi ve Conputerized Fluoroscopic Cardiac |magingCardiovascular and Lung
1 ROL HL 26586-01 2 PO HL 04664-20

Dr. Charles P. dinger Dr. WIliam P. Santanore
Dept of Neurol ogy Tenple University

Univ of Cincinnati Phi | adel phi a, PA

4305 Med Sci Bldg (215) 221-4724
Cincinnati, Chio 45267 Ventricul ar I nterdependence
(513) 872-5431 1 ROL HL 26592-01

Conput er Ai ded Bioacoustic Arterial Di agnosti cs

5 ROL HL 23671-02

Dr. T. Allan Pryor Dr. Richard K  Shaw
Dept of Biophysics School of Medicine
Latter-Day Saint Hosp Yale University

325 8th Ave 333 Cedar Street

Salt Lake CGCity, UT 84143 New Haven, CT 06510
(801) 322-5761 X255 (203)  436-8259

Conput er Controlled Two-Di nensi onal Echocar di ography Long Term Assessnent of
2 ROL HL 16487-06 5 ROL HL 22352-02

Dr. John M Reid Dr. Richard J. Spears
Inst of Applied Dept of Cardi ol ogy
Physiology & Medicine USC Schl of Medicine
556 18th Avenue 2025 Zonal Ave

Seattle, WA 98122 Los Angeles, CA 90033
(206)  442-7340 (213) 226-2152
Utrasonic Scattering Studies for Tissue Characteriza&-i®mnAnalysis of Single

5 ROL HL 24805-02

1 R23 25272-01

Pl ane

in Vascular Gafts

Coronary Ci neangi ogr ams




DIAGNOSTIC & MEASUREMENT INSTRUMENTATION & DEVICES PROGRAM

Dr. Donald E.Strandness

Dept of Surgery
Univ of Washington
Seattle, WA 98195

(206) 543- 3653
Utrasonic Evaluation in
2 ROL HL 20898-03

Direct Arterisl Sur gery

Dr. Louis E
Dept of Med
Pit Sinai Schl of Med

1 CGustave L Levy P1

New York, NT 10029

(212) 650-7785

Pul se- Doppl er Analysis of Left
1 ROL HL 25277-01

Tei chhol z

Ventricul ar

Dr. Fredrick L. Thurstone
Bi onedi cal Eng Dept
Duke University

Durham  NC 27706
(919) 684- 6185
Dynam ¢ Cardi ovascul ar Measurenent Using U trasound

5 ROL HL 12715-12

Dr. John G Webster
Dept. of Elec. Eng.
U of Wsconsin
1500 Johnson Dr.

Madi son, W 53706
(608) 263-1574
Portable Arrhythm a Monitor

1 ROL HL 25691-01

Functi on

Dr. Mrk L.
Dpt of Anesthesia

St anford Uni versity
St anford, CA 94305
(415) 497-6411

A Continuous Cardiac
5 ROL HL 24798-02

Yel der man

CQut put

Moni t or




BIOMATERIALS PROGRAM

Dr. Carence P. Afrey

Dept of Internal Hed

Met hodi st Hospi t al

6516 Bertner

Houst on, TX 77030

(713) 790-2155

Effects of Physical Forces on

5 ROL HL 16938-05

Dr. Harry R Allcock
Dept of Chemistry
Penn State Univ
University Park, PA
(814) 865- 3527 *
Pol ydi am nophosphazenes
5 ROL HL 11418-11

16802

Dr. Joseph D. Andrade
Dpt  of Bi oengi neering
University of Utah

Salt Lake City, Ul" 84112

(801) 581-8509

Synthetic Hydrogels as Blood
5 ROL HL 16921-06

Dr. Joseph D. Andrade

Dpt  of Bi oengi neeri ng
University of Utah

Salt Lake City, UT 84112
(801) 581-8509

Albumin and Henoconpatibility
2 ROL HL 18519-05

Bl ood

Tol erabl e

Mat eri al s

Dr. Joseph D. Andrade
Dpt  of Bi oengi neeri ng
University of Uah

Salt Lake City, UT 84112
(801) 581- 8509
Bl ood Interactions of

5 ROL HL 24474-02

Dr. Robert E. Apfel
Eng & Applied Sci Dpt
Yale University

New Haven, CT 06520
(203) 436-8674
Characterization of
5 ROL HL 22233-03

Dr. John Autian

Col l ege of Pharmacy

Univ of Tennessee

Ctr for Health Sci
Menphis, TN 38163

(901) 528-6020

Acute Toxicity Evaluation
5 ROL HL 24040-02

Dr. Sumer A
Dept of Chemcal Eng
Univ of M chigan

Ann  Arbor, M chi gan
(313) 764-7391

Pol yor ganophosphazenes ;
5 ROL HL 23288-02

Bar enber g

Tri bl ock

Bi omaterials by

Pol ymer s

El astic Property

of Biomaterials

48109

Mol ecul ar Motion & Thronbosis
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BIOMATERIALS PROGRAM

Dr. WiIlliam E
Dept of Anatony
Univ of M chigan

4734 Medical Sci 11

Ann  Arbor, M 48109

(313) 764-4379

Devel opnent of Cel | - Li ned
3 ROL HL 23345-02S1

Bur kel

or-Al'l an D. Cal | ow
Dept of Surgery
New Eng Med Ctr
171 Harrison Ave
Bost on, MA 02111

(617) 956- 5596
Platelet-Fibrin Dynamcs
5 ROL HL 24447-02

Hosp

Dr. Hanson Y.K  Chuang
Dept of Pathol ogy
University of Utah

School of Medicine

Salt Lake City, UT 84112
(801) 581-7773

Pl asma Proteins Adsorbed

7 ROL HL 25808-01

Dr. Hanson Y.K  Chuang
Dept of Pathol ogy
University of Uah

Salt Lake City, UT 84112
(801) 581-7773

I nteraction: Pr ot hr onbi n,

1 ROL HL 25807-01

Vascul ar

in Healing

to Artificial

Thr onbi n,

ATII |

Pr ost heses

Arterial

Organs

& Materials(512)

Sur f aces Tr ansi ent

Dr. Stusrt L.
Dept of Chem Eng
Univ of Wsconsin
1415 Johnson Dr

Cooper

Madi son, W 53706
(608) 262-3641
Protein and Thronbus Deposition

5 ROL HL 21001-03

Dr. Stuart L.Cooper
Dept of Chem Eng
Univ of Wsconsin
1415 Johnson Dr
Madi son, W 53706
(608) 262- 3641
Thronbotic Events at

5 ROL HL 24046-02

Dr. W Jean Dodds

Div of Lab & Research
NY St Dept of Health
Enpire St Plaza
Al bany, Ny 12201
(518) 457- 2663
Bl ood- Mat eri al s

5 ROL HL 24017-02

Dr. Robert C. Eberhart
Dept of Mech Eng
University of Texas
Eng Sci Bldg 610
Austin, TX 78712
471-7167
Analysis of Bl ood

5 ROL HL 19173-04

Traum

I nteractions: The

From M croporous

on Vascular Graft
Pol yneric Surfaces
Bri dge Problens

Oxygenat or s




BIOMATERIALS PRO(WWbI

Dr. Eugene C
Bi onedi cal Eng Dept
University of Mam
PO sx248294

Coral Gables, FL
(305) 284- 2442

Pl atel et Concentration
2 ROL HL 22455-03

Dr. L. Henry Ednmunds
Dept of Surgery
University of PA
3400 Spruce St
Phi | adel phi a,
(215) 662- 2091
Pl atel et Function
5 ROL HL 19055-05

PA19104

Dr. Suzanne
Dept of
Bayl or College of Med
1200 Moursund

Houst on, TX 77030
(713)  790-4567
Response of Cultured
5 ROL HL 23016-02

Gast on
Sur gery

Dr. Evan A. Evans

Dept of Bioned Eng
Duke University

Dur ham NC

(919) 684-5218

RBC Menbrane Adhesion
1 ROL HL 24796-01

Duri ng

Eckstein

33124

in the Marginal Layer

Ext racor por eal Per f usi on

Eski n

Endothelial Cells to Flow

& Deformation Energies

Dr. John L. d over

Pur due Uni versity

at I ndi anapol i s

I ndi anapol i s, I'N
(317) 630- 7491

Seeding of Endotheli al
1 ROL HL 24247-OlAl

Cells in Vascular

Dr. Donald E. Gegonis
University of Uah
Salt Lake City, UT
(801) 581-7899
Basic Studies on
1 ROL HL 26469-01

Bl ood- Pol yrer I nteractions

Dr. Frederick Ginnell
Dept of Cell Biology
University of Texas

5323 HarryHines Blv
Dal | as, TX 75235
(214) 688-2181

Bl ood- Mat eri al I nteractions:
5 ROL HL 24221-02

Adsorption of

Dr. Jesse D. Helluns
Dept of Chem Eng
Rice University

PO Box 1892

Houston, TX 77001
(713) 527-3497
Effects of Physical
5 ROL ill 18584-05

Forces on Platelets

Pr ost heses

Fi bronectin
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BIOMATERIALS PROGRAM

Dr. Anne P. Hiltner Dr. Ting-Cheng Hung

Dept Macronplec Sci School of Medicine

Case Western Res Univ U of Pittsburgh

University Circle Pi ttsburgh, PA 15261

Cl evel and, OH 44106 (412) 624-5369

(216) 368-4186 Study of Leukocyte Degradation Characteristics

Long Term Biodegradation of Elastomeric Biomaterials 1 ROL HL 25814-01
1 RO1 HL 25239

Dr. Cornelis A Hoeve Dr. Lucija Stacic Karic

Dept of Chenistry Inst of Med Sciences

Texas A&M University Pacific Medical Cr

Col l ege Station, TX 77843 Clay & Webster Sts

(713) 845- 3243 San Francisco, CA 94120

Cuidelines for Polyners Acting as Elastin Substitutes (415) 563-2323 X2416

5 ROL HZ 18441-03 Extracorporeal Circulation & Protein Denaturation
5 R23 HZ 21271-03

Dr. Allan S. Hcoffnan Dr. Sung Wan Kim

Bi oengi neering Ctr School of  Pharmacy

Univ of Washington University of Utah

Seattl e, WA 98195 Skaggs Hall

(206) 543-9423 Salt Lake GCity, UT 84112

Sur face Thr onbogenesi 8echanisns  and Prevention (801) 581-6801

5 POL HL 22163-03 Initial Events in Thrombus Formation on Surfaces
5 ROL HL 17623-07

Dr. Thomas A. Horbett Dr. Sung W Kim

Dept of Chem Eng School of Pharmacy

Univ of WAshington Uni versity of Utah

Seattl e, WA 98195 Skaggs Hal |

(206) 543-6419 Salt Lake City, UT 84112

Cellular Interactions wth Foreign Materials (801) 581-6801

2 ROL HL 19419-05 A Novel Approach to Nonthronmbogeni c Pol ymer Surfaces

2 ROL HL 20251-04




DEVICES AND TECHNOLOGY BRANCH
DIVISION OF HEART AND VASCULAR DISEASES
OF THE
NATIONAL HEART, LUNG, AND BLOOD INSTITUTE

BETHESDA, MARYLAND 20205

RESEARCH AND DEVELOPMENT GRANTS

NOVEMBER, 1980
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CIRCULATORY ASSIST & ARTIFICIAL HEART DEVICES PROGRAM

Dr. WIliam F. Bernhard
Chi |l drens Hospi t al

Medi cal Cent er

300 Longwood Ave

Bost on, MA 02115

(617) 734-6000 X3261

Eval uati on of a Left Ventricul ar-Aortic

5 ROL HL 20037-03

Dr. WIlliam F. Bernhard
Children’s Hospi t al

Medi cal Center

300 Longwood Avenue

Bost on, MA 02115

(617) 734-6000 X3261

Cl i ni cal Left Ventricular Bypass
1 ROL HL 25882-01

Dr. Erich E. Brueachke

St. Lukes Medical Ctr

1753 W Congresa Pk

Chicago, |IL 60612

(312) 942-7083

Devel opnent of a Transcutaneous
5 ROL HL 21632-03

Dr. John E. Chinoskey
Dept of Physi ol ogy

M chigan State Univ
East Lansing, H 48824
(517) 355-9269

Left Heart Failure Mdel for Testing Assist

5 ROL HL 24503-02

Dr. C Forbes Dewey
Dept  Mechani cal Eng
Mass Inst of Tech
Room 3-250
Canmbridge, MA02139
(617) 253-2235

Unsteady Flow in Arterial Bi furcations

5 ROL HL 21859-03

Dr. WIlliam H  Dobelle

Dept of Surgery

Col umbia University

630 West 168th St

New York, NY 10032

(212) 694-4198

Sinple Cardiac Assist (TALVB) Devices
5 ROL HL 23941-02

Dr. Leonard A R Celding
Dept Cardiothor Surg
Cleveland Clinic

4500 Euclid Ave

Cl evel and, OH44106

System(216)  444- 6915

in Mn

Physi ol ogi cal Studies of Chronic Nonpulsatile Blood

1 ROlL HL 26267-01

Dr. Robert K. Jarvik
Inst Bi onedi cal Eng
University of Utah

Bl dg 518

Salt Lake City, UT84112
(801) 581- 6991

Studies with Electric Total Artificial

5 ROL HL 24338-02

Hearts

Fl ow
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CIRCULATORY ASSIST & ARTIFICIAL HEART DEVICES PROGRAM

Dr. Adrian Kantrowitz

Dept of Surgery

Sinai Hosp of Detroit

6767 W CQuter Dr

Detroit, M 48235

(313) 272-6000 X8205

Active Prosthetic Mocardium
5 ROL HL 22329-02

Dr. Wllem Kolff

Inst for Biomed Eng

University of Uah

Bl dg 518

Salt Lake Gity, UT 84112

(801) 581-6296

Intra Aortic Balloon Punping in Small Animals
5 ROL HL 20803-04

Dr. WIllem Kol ff

Inst for Biomed Eng
University of Uah

Bl dg 518

Salt Lake City, UT 84112
(801) 581- 6991

Studies Towards An Acceptable Artificial Heart for

2 POL HL 13738-09

Dr. Bayliss C Mlnnis

Cullen College of Eng

University of Houst on

4800 Cal houn

Houston, TX 77004

(713) 749-1574

Automatic Controls for the Artificial Hear t
1 ROL HL 25029-0 Al

Dr. J. D. Mortensen

Uah Bioned Test Lab

520 Wakara Way

Salt Lake City, UT 84108
(801) 581- 6190
Chronic Total

Car di opul monary  Mechani cal Substitution

Effects on LV Function 5 ROL HL 22661-02

Dr. Yukihiko Nose

Dept Artificial O gns

Cleveland din Found

9500 Euclid Ave

Cl evel and, OH 44106

(216)  444-2470

Bi ventricular Assist and Repl acenent
5 ROL HL 24286-02

St udi es

Dr. Don B. Qsen

Div Artificial O gns

University of Uah

Salt Lake City, UT 84112

(801) 581-6991

Artificial Heart |Inplantater Cardiac Transplant
Manl ROL HL 24419-02

Dr. Don B. O sen

Div Artificial O gns

University of Uah

Salt Lake City, UT 84112

(801) 581-6991

Studies of the Pneumatic Artificial Heart in Calves
1 ROL HL 24561-01
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BLOOD PUMPS - Dr. Watson

Dr. Peer M Portner M. Robert L. Whalen
Andros, Inc. Thermo Electron Corp
2332 Fourth Street 101 First Ave

Berkl ey, CA 94710 Wal tham  MA 02154
(415) 849-1377 (617) 890- 8700

NO1- HV- 7- 2938 NO1- HV-7- 2934

Devel opnent of a Left Heart Assist Blood Punp Devel opment of a Left
Expi red: 9/ 14/ 80 FY 80: -O

Dr. David Ledernan Dr. Philip Litwak
Avco Everett Res Lab Thoratec Labs Corp
2385 Revere Bch Pkw 2023 8th Street
Everett, MA 02149 Emeryville, CA 94710
(617)  389-3000 (415) 658- 7787

NO1- HV- 7- 2937 NO1- HV-7- 2939

Left Heart Assist Blood Punps Devel op and Evaluate
Expi red: 9/ 14/ 80 FYy 80: -O

Dr. Yukihiko Nose

Cleveland dinic Fndn

9500 Euclid Ave

Cl evel and, OH 44106

(216) 444-2470

NO1- HV- 4- 2960

Devel opnent & Evaluation of Cardiac Prostheses

Expi red: 9/ 29/ 80

Dr. John C. Norman
Texas Heart |Inst
6720 Bestner St
Houst on, TX 77030
(713) 521-3121
NO1- HV- 7- 2936

Left Heart Assist
Expi red: 9/ 29/ 80

Devi ce

Devel opnent

Heart

Left

Assi st

Heart

Assi st

Bl ood Punp

Bl ood Punps




FABRICATION - Dr. Altieri

M. Victor Poirier

Thernmo Electron Corp.

101 First Ave.

Wal t ham MA 02154

(617) 890-8700

NO1- HV- 9- 2907

Fabrication of Cardiovascular Devices
FYy 80: $292,156

M. Keith S. Buck

Thoratec Labs Corp.

4204 Hollis St.

Eneryville, CA 94608

(415) 658- 7787

NO1- HV- 9- 2906.

Fabrication of Cardi ovascul ar Devices
FY 80: $207, 821
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CLINICAL EVALUATION: LEFT VENTRICULAR ASSIST DEVICES -

Dr. WIliam F. Bernhard

Chi |l drens Hospi t al

Medi cal Cent er

300 Longwood Ave

Bost on, MA 02115

(617) 734-6000 X3261

NO1- HV- 5- 3007

Clinical Evaluation: Mdel X LVAD
FY 80: $23,068

Expi red: 6/ 30/ 80

Dr. John C. Nornan

Texas Heart Inst

6720 Bestner Street

Houst on, TX 72025

(713) 521-3121

NO1- HV- 5- 3006

Cinical Eval uati on: Model VI LVAD
FY 80: $32,053

Expi red: 6/ 30/ 80

M. John M Keiser

Thermo Electron Corp

101 First Ave

Val t ham MA 02154

(617) 890-8700 X409

NO1- HV- 5- 3008

LVAD: dinical Evaluation of Tenporary Assist
FY 80: $31, 809

Expi red: 6/ 30/ 80

Dr.

Watson
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IMPLANTABLE LEFT HEART ASSIST SYSTEMS - Dr. Altieri, Dr. Watson

Dr . John Mi se Dr. John C. Nor man

Dr . Yuki hi ko  Nose M . Jack Chanbers

Aer oj et Gener al Corp Texas Heart Institute

POB 1322.2 Dept 2150 6720 Bestner St

Sacrament o, CA 95813 Houst on, TX 77030

(919) 355-2018 (713) 521-3121

NO1l- HV- 0-2911 NO1l- HV- 0- 2915

I npl ant abl e El ectrohydraulic Left Heart Assist Device I mpl antabl e Left Heart Assi st Devi ce
FY 80: $1, 076, 181 FY 80: $893, 361

Dr . Peer Portner M. David B. Cer nes

Andr os, Inc. Dr. WlIlliam F. Bernhard

2332 Fourth St Thermo Electron Corp.

Berkeley, CA 94710 101 First Ave

(415) 849-1377 Wal t ham, MA 02154

NO1l- HV- O- 2908 (617) 890-8700

I mpl antable Left Heart Assist Syatem NO1 NV-0-2914

FY 80: $1, 044,718 I mpl antable Left Heart Assi st Devi ce

FY 80: $1,083, 466

Dr. Param 1Singh

Dr . David Lederman

Avco Everett Res Lab

2385 Revere Bch Pkw

Everett, MA 02149

(617) 389- 300

NO1l- HV- O- 2913

I mpl antable Left Heart Assist Device
FY 80: $1, 038, 454
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PHYSICAL TESTING - Dr. Watson

Dr. Carl R MMllin

Monsanto Res Corp

1515 N cholas Rd

Dayton, OH 45407

(513) 268-3411 x211

NO1- HV-7-2918

Physical Testing of Circulatory Assist Device Polyners
Expi red: 8/ 31/ 80

Dr. Robert W Penn

Nat| Bureau of Stnds

Materials Res Inst

Gai t her sburg, MD 20760

(301) 921-2116

YOl- HV- 8- 0003

Physical Testing of Circulatory Assist Device Polyners
Expi red: 9/ 30/ 80

Dr. John L. Kardos

Washi ngton University

Li nden & Ski nker

St. Louis, MO 63130

(314) 863-0100 x4577

NOL- HV- 7- 2919

Physi cal Testing of Circulatory Assist Device Polynmers
Expired: 8/31/80




PHYSICAL TESTING - Dr. Altieri

Dr. Carl R MMllan
Monsanto Res Corp
1515 Nicholas Rd
Dayton, OH 45407
(513) 268-3411 x211
NO1- RV- O- 2909

Physical Testing of Circulatory Assiat Device Polyners
PY 80: $208, 762

Dr. John L. Kardoa

Washi ngton University

Li nden & Ski nker

St Louis, MO 63130

(314) 889-6062

NOL- HV- O- 2910

Physical Testing of Circulatory Assist Device Polyners
PY 80: $145,992
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ENERGY TRANSMISSION - Dr. Berson

Dr. Peer M Portner

Andr os, I nc

2332 Fourth Street

Ber kel ey, CA 94710

(415) 849-1377

NO1- NV-7-2933

El ectri cal Energy Transm ssion
Fy 80: $219, 323

Dr. Adrian Kantrow tz

Sinai Hosp of Detroit

6767 West CQuter Dr

Detroit, M 48235

(313) 493-5775

NO1- NV- 8- 2921

Per cut aneous Energy Transm ssion
Fy 80: $116, 263

Dr. Benedict D. T. Daly

St Elizabeth’s Hosp

736 Canbridge St

Bost on, MA 02135

(617) 956-5589

NO1- HV- 8- 2919

Per cut aneous Energy Transm ssion
Fy 80: $141, 092

Dr. Freeman Fraim
Therno El ectron Corp
101 First Ave
Wal t ham MA 02154
(617) 890-8700

NOL- HV- O 2903

Techni que Devel opnent

Syst ens

Syst ens

Devel op, Eval uate Transcutaneous Energy Transm ssion System

FY 80: $202, 507
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INSTRUMENTATION - Dr. Berson

Dr. Ralph W Barnes Dr. Charles A Histretta

Bowran G ay Univ of Wsconsin

School of Medicine Cinical Science Cr

300 Hawthorne Rd 600 Highland Ave

W nst on- Sal em N. C.27103 Madi son, W 53706

(919] 727- 4504 (608) 263- 8309

NO1- HV- 1- 2902 NOLl- HV  1-2905

Noni nvasive Detection of Atherosclerotic Lesions Noni nvasive Detection of Atherosclerotic Lesions
FY 81: $296, 830 FY 81: $296, 830

Dr. John D. Hestenes

Calif Inst of Tech

Jet Propulsion Lab

4800 OCak Grove Dr

Pasadena, CA 91103

(213) 354-2961

Imaging of Deep Arterial Lesions by Swept U trasound

Dr. WIlliam R Brody

Stanford University

Dept of Radiol ogy

Stanford, CA 94305

(415) 497-5226

NOL- HV- O- 2922

Energy Sel ective Methods for Intravenous Arteriography
FY 80: $246, 359

Dr. Donal d Sashin

Univ of Pittsburgh

RC 406 Scafe Hall

Pi ttsburgh, PA 15621

(412) 647-3490

NOL- HV- O- 2929

Noni nvasi ve Detection of Atherosclerotic Lesions
FY 80: $181, 251




INSTRUMENTATION - Mr. Powell

Dr. Ralph W Barnes

Bowman G ay

School of Medicine

300 S Hawt horne Rd

Wnston Salem N C 27103

(919) 727-4504

NO1- HV-7-2925

Utrasonic Imaging andrterial Measurements
Expi red: 9/ 14/ 80

Dr. Frank E. Barber

Harvard Med School

44 Biney St

Boston, MA 02115

(617) 732- 3582

NO1- HV-7-2927

Utrasonic |Imaging and Tisaue Characterization
Expi red: 9/ 29/ 80

Dr. John M Reid

Institute of Applied

Physi ol ogy & Medicine

701-16th Ave

Seattle, WA 98122

(206) 442-7330

NO1- HV- 7- 2926

Utrasonic Doppler |-ging wth Automatic Line
Expi red: 9/ 14/ 80

Dr. Titus C Evans

Mayo Foundati on

200 First Ave.

Rochester, MN 55901

(507) 282- 2511

NO1- HV- 7-2928

Utrasonic Imging with Flow Velocity Profiles
Expi red: 9/ 17/ 80

Dr. David WIson

SRI I nternational

Bi oengi neering Res

333 Ravenswood*Ave

Menl o Park, CA 94025

(415) 326-6200 X4918

NO1- HV- 2900

Dupl ex B-Scan |Imaging System for Abdonminal Arteries
FY 81: $346, 130

Dr. Leon Kaufmann

Univ of Calif at SF

400 G andview Dr

San Francisco, CA94080

(415) 952- 1366

NO1- HV- O- 2928

Noni nvasive Detection of Atherosclerotic Lesions
N 80: $87,361

Dr. Charles P. dinger
Univ of Cincinnati
Stroke Research Lab
4303 ?led Sci Bldg

Ci nci nnati, OH 45267
(513) 872-5431

NO1- HV- 7- 2924

Scannidgtrasonic Imaging with Flow & Tissue Characterization

FY 80: $266,478
Expi red: 9/ 1/ 80

Dr. Martin D. Fox

Univ of Connecticut

School of Eng

Storrs, CT 06268

(203) 486-4821

NO1-HV-7-2929

Crossed Beam Doppler and Sector Scans
Expi red: 9/ 1/ 80

€5 o sujousg pup ‘syspy ‘Js0D MPIH [BYIAY L ‘64 Apnig oD




INSTRUMENTATION - Mr. Powell

Dr. David H Blankenhorn

Univ of So. Cal.

2025 Zonal Ave

Los Angeles, CA90033

(213) 224-7315

NO1- NV- 7- 2930

Enhanced X-ray Inmges and Utrasonic Tissue
Expired: 9/ 29/ 80

Dr. Theron W OQvitt
University of Arizona
Dept of Radiol ogy
Tucson, AZ 85724
(602) 626- 6007

NO1- HV- 7-2931

Par anet er s

El ectronic X-ray Inaging & New Contrast Agents

Expired: 9/ 1/ 80

Dr. Theron W Ovitt
Univ of Arizona

Dept of Radiol ogy
Health Sciences Cr
Tuscon, AZ 85724
(602) 626- 6007

NO1- NV-1-2901

Noni nvasive Detection of Atherosclerotic Lesions

Fy 81: $257,159




BIOMATERIALS - Dr. Pitlick

Dr. Peter Madr as

Dr. Robert C.Cumm ng
Avco Everett Res Lab
2385 Revere Bch Pkw
Everett, MA 02149
(617)389-3000

NO1- HV- O- 2912

Bl ood Compatibility of
FY 80: $142,885

Circulatory Assist

Dr. Edward WC. Wng
Avco Everett Res Lab
2385 Revere Bch Pkw
Everett, MA 02149

(617) 389-3000 X765
NO1- HV- 9- 2932
Pr ocur enent of
FY 80: $81,968

Standard Reference Materials

Dr. George Herzlinger
Avco Everett Res. Lab
2385 Revere Bch Pkw
Everett, MA 02149
(617) 389-3000 X305
NO1- HV-9-2901

Conpl enent - Bi omat eri al
Expi red: 3/ 31/ 80

I nteraction

M. Axel D. Haubold

Car bonedi cs

11388 Sorrento Vail

‘San Di ego, CA 92111

(714) 452-8484

NOL- HV- 4- 2928

Carbon Film Composites for Prosthetic Devices
Expired: 4/30/80

Devi ces

Dr. G C Berry

Car negi e- Mel | on I nst.
4400 Fifth Avenue

Pi ttsburgh, PA 15213
(412) 578-3131
NO1- HV- 3- 2949

I nterpenetrating
Expi red: 3/ 31/ 80

Pol ynmer

Dr. Paul Didisheim
Mayo Foundati on

200 First St. , SW
Rochester, MN 55901
(507) 284- 3049

NO1- HV- 9- 2915

Bl ood Conpatibility of
FY 80: $137,687

Circulatory Assist

M. Robert S. Ward

Thoratec Labs.Corp.
2023 Eighth Street
Ber kel ey, CA 94710

(415) 658- 7787
NO1- HV- 9- 2933
Pr ocur enent of
FY 80: $237,248

Standard Reference Materials

Net wordrs ~ Bi ol ogi cal

Appl i cation:

Devi ces




f310MATERIALS - Mr. Powell

M. M chael Szycher

Thermo Electron Corp.

101 First Ave

Waltham MA 02154

(617) 890-8700

NO1- HV- 32915

Devel opnent & Testing oflntegrally Textured Blood Punp Bl adders
FY 80: -O




BIOMATERIALS = PROGRAM

Dr. Wlliam W Lee
Stanford Res |nst

333 Ravenswood Ave
Menlo Park, CA 94025
(413) 326- 6200

Bl ood Conpatible
5 ROL HL 21769-03

Benzami dine Containing Polynmers

Dr. Robert 1.Leininger

Battelle Mem |nst

Col unbus Laboratories

505 King Avenue

Col unbus, OH 43201

(614) 424-7138

An Eval uation of Blood-Surface
5 ROL HL 24015-02

I nteractions

Dr. Jane B. Lian

Dept of Surgery

Childrns Hosp Med Ctr

300 Longwood Ave

Bost on, MA 02115

(617) 734-6000 X3619

Bl ood- Mat eri al I nteractions
5 ROL HL 24029-02

Dr. Reginald G WMason

Dept of Pat hol ogy

Uni versity of U ah

School of Medicine

Salt Lake City, UT 84112

(801) 581-7773

Endothelial Linings for Artificial Organs
7 ROL HL 25805-01

Dr. Reginald G Mason

Dept of Pathol ogy

University of Utah

School of Medicine

Salt Lake GCity, UT 84112

(801) 581-7773

An Inhibitor of Platelet Adhesion to Artificial Organs
7 ROL HL 25806-01

Dr. Larry V. Mlintire

Dept of Chem Eng

Rice University

PO Bx 1892

Houston TX 77001

(713) 528-4141 X410

Perfusion Lung: Role of Traumatized Leukocytes
5 ROL HL 17437-05

Dr. Syed Fazal Mhanmad

Dept of Pathol ogy

University of Utah

Salt Lake City, UT 84112

(801) 581-7773

Platelet Factor 3 and Blood-Mterial
1 ROL HL 25804-01

I nteractions

Dr. John A. Penner

Dept of Medicine

Col | ege of Human Med

B220 Life Sciences

E. Lansing, M 48824

(517) 353-6625

Control of Clotting on Biomaterials by Anticoagul ants
7 ROL HL 27042-01




BIOMATERIALS PROGRAM

Dr.

Dept
Uni v
Cent er

Ronal d P.

Medi ci nal

of
for

Qui nt ana
Chem
Tennessee
Hth Sci
Menphi s, TN 38163
(901) 528- 6085
Surface-Active Antithronbotic
5 ROL HL 22236-02

Dr. Ronald P. Quintana

U of Tennessee

Ctr for Health Sci

800 Madi son Avenue

Menmphis, TN 38163

(901) 528- 6085

Moieties Affecting Platelet

1 ROL HLGM 25884-01
Dr. Robert Rodvi en

Hear t Research Inst

Inst of Medical Sci

2200 Webster St

San Franci sco, CA 94114
(415) 563-2323 X2420

Bl ood- Material Interactions
5 ROL HL 24018-02

Dr. Edwin W Sal zman

Mass | nst Technol ogy

Bl dg 16 Rm 522

Canbridge, MA 02139

(617) 735-2000

Thr onbor esi stant Materials
5 RO1L HL 20079-04

Dr. Schul t z
Chemi cal Eng
M chi gan

2020 G C. Brown Lab
Ann  Arbor, M 48109
(313) 764-2383
Effect of Flow on
1 ROL HL 23379-01

Jerone S.
Dept of
Univ of

Agents for Prostheses Fibrin Fornation

Dr. Jerome S. Schultz
Dept of Chemical Eng
Univ of M chigan
2020 G C Brown Lab
Ann Arbor, M 48109
(313) 764-2383
InteractionBl ood Material

5 ROL-HL

Interface Interactions

24039-02

- Bi omat eri al

Dr. Mchael W
Dept of Chemical Eng
University of Toronto
Toront o, Ontario MS
(416) 978-4019
Heparini zed Material -
5 ROL HL 24020-02

Sefton

I A4

Bl ood I nteraction

Dr. Kenneth A Sol en

Dept of Chemical Eng

Bri gham Young Univ

350 CB

Provo, UT 84602

(801) 378-1211 X2587

Pul satile Pressures in M croenboli
1 ROL HL 25912-01

Filtrations




B1OMATERIALS PROGRAM

Dr. Robert E. Sparks

Dept of Chemical Eng

Washi ngton University

Linden & Ski nker

St. Louis, MO 63130

(314) 889-6003

Bi osorbabl e Thronboresistant
5 ROL HL 18764-05

Sur f aces

Dr. Salvatore P.
Dept of Mech Eng
Washi ngton University
Box 1185
St. Louis,
(314) 863-0100 X4343
Bl ood Cells: Physical
5 ROL HL 12839-11

Sutera

MO 63130

Properties, Structure

Dr. Leo Vronan
Downstate  Medi cal cr
450 C arkson Ave

Br ookl yn, NY 11203
(212) 836-6600 X223
Flow and Flexing at
5 ROL HL 23899-03

Bl ood/ Bi omat eri al

Dr. Alan G \Walton

Dpt Macronol eclr Sci

Case Western Res Univ

801 din Bldg

Cl evel and, OH 44106

(216) 368-4166

Program Project in Biological
5 POl HL 15195-04

Mat eri al s

& Function

Interface

Dr. Mchael C
Dept of Chem Eng
Univ of California

Ber kel ey, CA 94720

(415) 642- 4525

Hermol ysis Induced by Shear
5 ROL HL 23274-02

WIlians

Fl ow

Dr. Joseph E
Dept of
Bi shop Coll ege

3837 Sinmpsn-Strt  Rd

Dal | as, TX 75241

(214) 372-8170

Devel opment of Antithronmbogenic
2 ROL HL 21194-03

W son
Chemi stry

Pl astic Biomaterials

Dr. loannis V.
Dept of
MT

77 Mass Ave
Canbri dge, MA
(617) 253- 4469
Thr ombogeni c/ Non-t hr ombogeni c
5 ROL HL 24036-02

Yannas
Mech Eng

02139

Col | agen Fibers

68 o Sipjouag pup 'sysiy ‘150D {MpaY [p1ynay Y] ‘64 Apmig asv)




90 . Background paper #2 Case Studies of wesica Te€Chnologies

APPENDIX D: SHDPP MATERIALS

Table D-1.—SHDPP Three= Community Study Design

CommuniTY 1972 1973

Watsonville. . Baseline survey Media campaign
intensive instruc-
t ion for 2/3

Gilroy . . . . .. Baseline survey Media campaign

1974 1975
Second survey Media campaign Third survey Maintenance
intensive instruc- (low level)

tion for 2/3
Second survey Media campaign

media campaign
Third survey Maintenance

(low level)

media campaign

Tracy. . ... .. Baseline survey Second survey

Third survey

SOURCE: Stanford Heart Disease Prevention Program, Stanford, Calif.

Table D-2.—Demographic Characteristics and Survey Response Rates in Each of the Three Communities

Characteristics oft he community groups Tracy Gilroy Watsonville

Entire town (1970 census)

Population (total) . . . ... ... 14,724 12,665 14,569

Population (35 to 59 years of age). . .. ....... ... ... 4,283 3,224 4,115

Mean age of 35-to 59-year-old group (years) . .. ................... 47.0 46.2 47.6

Male/female ratio of 35-to 59-year-old group . . ... ................ 0.96 0.88 0.86

Random sample (ages 35 to 59)

Original sample . . . . ... 659 69 833
Natural attrition (migration or death). . . .. ..................... 74 79 107
Potential participants for all 3 surveys. . .. ........ .. .. ......... 585 580 726

Percentage of original sample . . .. ....... .. ... . . . ... 88.8% 88.0% 87.1%

Refusals and dropouts over 2 years. . ... ........ .t 201 183 303

Participants completing first and third survey . . . ... ....... ... ..., 418 427 449

Percentage of potential participants. . . .. ........... ... .. .. ..... 72% 74% 62%

Mean age at October 1972 (Years). . . . ... oottt 46.9 45.8 48.4

Maleffemale ratio. . .. ... . 0.84 0.78 0.75

Spanish speaking. . . . . ... 3.170 8.370 7.8%

Bilingual . . . ... 6.0% 17.970 9.5%

High school completed. . ... .......... e 68.5% 63.5% 64.7%

Annual family income of $10,000 . . ... ... ... ... 68.9% 65.3% 62.2%

SOURCE: Stanford Heart Disease Prevention Program, Stanford, Cal if.
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Table D-3.—Risk Indicator and Knowledge Scores:
Percentage Change From Baseline at 1,2, and 3 Followup Surveys

Treatment
Watsonville: media plus Watsonville: media only Gilroy: media only Tracy: control

Measurement face-to-face (N= 67) (N=37) (N= 85) (N=90)
Risk score

Followup 1. ......... - 27.8a - 11.6° — 81b 5.7

Followup 2. . . ....... -301b -25.6b -25.5b - 23

Followup 3. .. ....... -29.0C -231° - 16.1 - 8.0
Knowledge score

Followup 1. ......... 51 .6a 27.4 16.6° 22

Followup 2. .. ... .... 53.3a 27.7° 28.0° 4.8

Followup 3. .. ....... 57.0° 27.9° 33.9 14.0
Dietary cholesterol (mg/day)

Followup 1. ... ...... -40.7d -261b -29.8b -10.1

Followup 2. .. ....... - 37.1 -22.9b -31.8b - 65

Followup 3. ... ... ... -42.3b -27.2b -38.6b - 134
Dietary saturated fat (g/day)

Followup 1.......... -33.4b -20.9b -25.8b -11.1

Followup 2. . . . ... ... -30.5b - 17.0 -301b -51

Followup 3. ... ... ... -36.4b -23.9b -38.4b - 70
Relative weight

Followup 1. ... ...... —3.6a 0.0 - 0.3 - 0.7

Followup 2. .. ....... -15 0.0 -0.2 - 0.4

Followup 3. ... ... ... - 04 - 08 0.4 -0.8
Cigarette smokers (%)

Followup 1.......... -32.5d 0.0 - 151 - 6.4

Followup 2. .. ....... - 47.5a 0.0 - 151 - 10.6

Followup 3. ... ...... -50. oa 0.0 - 113 - 149

Eri\i[(P]EE'bThe treatment gro%tgﬂnesds%_{)eféndwlduals who attended baseline and all three annual followup surveys. Data are reproduced from Meyer, et al.

etween.group, (0] with each other group iS Significant: P ‘005

The between-group, one-tailed .t-test with Tracy is significant: p <0.05.

cThe %&Vweeﬁ- I'BU X oneutaltl edsi-teﬁ with Tracy and Gilroy is significant: P <005

dThe between-grou ,one.tauled t test with watsonville Control and Tracy iS signifiLalt: P <0.05.
eBetween-group difference isin the direction contrary to prediction.

SOURCE: Stanford Heart Disease Prevention Program, Stanford, Calif.

Table D-4.—SHDPP Expenses by Media Campaign

Campaign 1 Campaign 2 Campaign 3 Total
Mediacosts . ............... $120,150 $74,246 $33,930 $228,326
Personnel. . . ............... 87,960 57,958 69,153 215,071
Surveys and data. . . ......... 33,243 20,639 18,198 72,080
Total . ......... .. ... .. ... $241,353 $152,843 $121,281 $515,477
Number of months . . . .. ... ..
Average/month . . .. ......... $8,045 $12,737 $10,107 $9,545

SOURCE. Stanford Heart Disease Prevention Program, Stanford, Cal if
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