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UNITED STATES
ATOMIC ENERGY COMMISSION

Ralph Elson, Director, Contract Division

L1319

REQUEST FOR CONTRACT ACTION

It is requested that you take the necessary steps to process the
following described contract action (CA):

Nature of Action Requested:

[ ] Selection of New Contractor and/or Negotiation of Contract
Number:
Contractor:

[ X] Modification of Contract
Number: AT-(40-1)-3945
Contractor: Duke University

Nature of Services To Be Covered by Contract: Research

Titie: "Project to Develop Phantoms for Scanning"

Type of Contract:

[ xd Support Agreement [ ] Cost Type [ ] Other
Amount of AEC Funds To Be Obligated by this CA: None
AEC Percentage of Est. Total Cost To Be Shown by this CA: N/A

Description of Other Changes To Be Covered by this CA:

Modify contract to extend period thereunder to February 29, 1972,
without additional funds. There will be no significant change in the
scope of the work during the extended period.

Authority: :
Form AEC-481 (Cont. Auth.) fr J. R. Totter to S. R. Sapirie dated Oct. 28, 1!
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Form AEC-481

(6€7)
aem e U. §. ATOMIC ENERGY COMMISSION - oare 2 o oRIZATION
. 0cT 2 8 WM
CONTRACT AUTHORIZATION , ", . %237
3A TO . " 3B. FROM
S. R. Sapirie, Manager, ‘ John R. o‘%t[xl; ﬁc%{
Oak Ridge Operations Office Division of Biology and Medicine
4.A. CONTRACTOR (Name Address Departrment, etc.) 4.B. PRINCIPAL INVESTIGATORIS)
DUKE UNIVERSITY ; C. CRAIG HARRIS
Durham, North Carolina i
5. 3 month extension®* . TERM OF CONTRACT 7. CONTRACT NUMBER
O NEW CONTRACT O RENEWAL Forner | 12-1-71 thru 2-29-72 AT(40-1)3945
8. RECOMMENDED TYPE OF CONTRACT: 9. EQUIPMENT TITLE TO VEST IN: 10. SECURITY CLASSIFICATION:
0O FIXED PRICE O OTHER OAEC Work to be performed is under catetocy_l_
0O COST REIMBURSEMENT XCONTRACTOR ss defined by AEC Manual Appendix 3401.
TISPECIAL RESEARCH SUPPORT AGREEMENT (SRSA)

11, PROJECT TITLE
PROJECT TO [EVELOP PHANTOMS FOR SCANNING

12. HEADOUARTERS TECHNICAL CONTACT
Walter H. Weyzen M

13. FINANCING

A. OPERATING EXPENSES
New AEBC Funds . . . ... ... ... i ittt it ittt et e $ -0-
Estimated AEC Balance From Prior Term, ifany . . . ... ... ..........cuouu... 3
............................................................. $ -0~
Estimated Contractor Contribution, On Proportionate Sharing Basis, ifany . ... ... . .. $
Estimated Project Cost, For Pertinent Budget Period. . . .. ... ... ... .. ... ... s -0-
Budget and Reporting Clasification: 06 03 01
Allotment Tranasfer: 06~21-91(2k)

B. PLANT AND CAPITAL EQUIPMENT 8

Budget and Reporting Classification:
Allotment Transfer:
14. SPECIAL PROVISIONS AND INSTRUCTIONS:

The technical aspects of the proposed work have been reviewed and are spproved. A need currently exists for the results of the resesr. -
work that is to be undertaken. None of the AEC funds shall be used to confer a fellowship.

Please keep us informed as to any problems encountered in your negotiations. as well as the date ot execution of this contract and the amount of

funds obligated. [f the budget as negotiated differs substantially from that in the proposal. please forward a copy of the revised budget 'c Head
quarters.

if not already submitted, a 200-word summary of the proposed work should be forwarded bv the contractor as soon as possibie after negrnate -
of the contract. &

*Extension necessary to permit time for the preparation and submission of the
progress report and renewal proposal.

15. SCOPE OF WORK

Developments of phantoms which will produce scan-images of normal and abnormal
clinical conditions.
90
Nov 1 1871
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Buke HMniversity Medical Genter

October 13, 1971

CEPARTMINT OF RADICLOGY »OSTAL CODE 17706

DIVISION OF NUCLEAR MEDICINE TELEAPHONE %19 6842404

Dr. C. S. Shoup

Laboratory and University Branch

Qak Ridge Operations Office ©
U. S. Atomic Energy Commission

Oak Ridge, Tennessee 37830

Re: Contract # AT-(40-1)-3945

Dear Dr. Shoup:

We find it necessary to ask for an extension of time, without
additional funding, on this project. The work for the current

period has been completed, but more time is needed to prepare the
Progress Report and Renewal Proposal.

The chief reason for the necessity for this time extension,
other than the press of clinical teaching duties, is a series of

renovations that have our own and neighboring services in a state
of upset and confusion.

It is believed that an additional period of 90 days should be
quite adequate for the completion of the necessary reports. Please

telephone me collect or FTS as soon as you have a decision on this
(Area Code 919, 684-2466).

Sincerely yours,

(‘ ([/ ‘//;, //‘2; e

C. Craig Harris =
Assistant Professor of
Radiology (Medical Electronics)

4/A<f3ﬁﬁfl/ﬁ:n,,2\;;

—TGeorge B. Kantner
Coordinator, Sponsored Programs

\\
CCH:cmb
CC: Mr. George Kantner ‘
Mr. Eston Betts o= 144
oeT1aER
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UNITED STATES
ATOMIC ENERGY COMMISSION
ZAR RICGE OPERATICNS
PC BOX E
SAK RIDGE, TENNESSEE :72:0

Ralph Elson, Director, Contract Division
REQUEST FOR CONTRACT ACTION

It is requested that you take the necessary steps to process the
following described contract action (CA):

Nature of Action Requested:

[ ] Selection of New Contractor and/or Negotiation of Contract
Number:
Contractor:

[ x] Modification of Contract
Number:AT- (40-1)-3945
Contractor:ipyke University

Nature of Services To Be Covered by Contract: Research

Title: "project to Develop Phantoms for Scanning®

Type of Contract:

[ ¥ Support Agreement [ ] Cost Type [ ]
Amount of AEC Funds To Be Obligated by this CA: $1,091.00

AEC Percentage of Est. Total Cost To Be Shown by this CA:p a-

Description of Other Changes To Be Covered by this CA:

Other

Modify contract to reduce AEC Support Ceiling from $6,202 to $5,203.56
for the period May 1, 1969 through July 31, 1970, and to increase the

AEC Support Ceiling from $3,764 to $5,853 for the period August 1,

1970 through November 30, 1971.

Authority:
Certified Statement of Costs frm Coptractor dtd 3-5-71\3‘0
TWX frm JRF to SBS dtd 6-13-71, VWS’ Ve T~
MFS MR t
Herman M. Roth, Director

11378

Laboratory and University Division
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Form AEC-481

(6-87)
stern by U. S. ATOMIC ENERGY COMMISSION |1 pate | * NgMonizaTIon
CONTRACT AUTHORIZATION [ M 13 37‘_{ BM-71-19B
3A. TO i 3.8. FROM 75 k/
S. R. Sapirie, Manager 1 h%ot rector
Oak Ridge Operations Office : Dullsmn of Blology and Medicine
4.A. CONTRACTOR (Name Addgress. Department, etc.) l 8. PRINCIPAL INVESTIGATORIS]

DUKE UNIVERSITY |

Durham, North Carolina C. CRAIG HARRIS

5. Suppl. 6. TERM OF CONTRACT 7. CONTRACT NUMBER
O NEW CONTRACT O RENEWAL ®orwen | 8/1/70 thru 11-30-71 AT(40-1)3945

8. RECOMMENDED TYPE OF CONTRACT: 9. EQUIPMENT TITLE TO VEST iN: 10. SECURITY CLASSIFICATION:
D FIXED PRICE DO OTHER QOAgC Work to be performed is under category __L
O COST REIMBURSEMENT @ CONTRACTOR as defined by AEC Manual Appendix 3401.
B SPECIAL RESEARCH SUPPORT AGREEMENT (SRSA)

11. PROJECT TITLE
PROJECT TO DEVELOP PHANTOMS FOR SCANNING

12 HEADQUARTERS TECHNICAL CONTACT
Walter H. Weyzen ML‘.«

13, FINANCING

A. OPERATING EXPENSES
New ABC Funds . . . - . . ... it it e i e e e $ 1,091.56
Estimated AEC Balance From Prior Term, if any . . . . ..............ccvvu... $
............................................................. $ 1,091.56
Estimated Contractor Contribution, On Proportionate Sharing Basis, ifany . ...... . .. $
Estimated Project Cost, For Pertinent Budget Period. . . . . ... . e $ 1.091_ 56
Budget and Reporting Classification: 06 03 01
Allotment Transfer: 06-11-91(24)

B. PLANT AND CAPITAL EQUIPMENT . . . . $

Budget and Reporting Classification:
Allotment Transfer:
14. SPECIAL PROVISIONS AND INSTRUCTIONS:

The technicat aspects of the proposed work have been reviewed and are approved A need currentiv exists for the results of the research or ither
work that is to be undertaken. None of the AEC funds shail be used to conter a fellowsnip

Please keep us informed as {0 any problems encountered in your negotiations, as well as the date of execution of this contract and the amount of

funds obligated. If the budget as negotiated differs substantially from that in the proposai, please forward a copy of the revised budget to Hzad
quarters.

If not afready submitted. a 200-woard summary of the proposed work should be forwarded by the contractor as soon is possible ifter negotiation
of the contract.

15. SCOPE OF WORK

Developments of phantoms which will produce scan-images of normal and abnormal
clinical conditions,

C S107?
JUN 21 8N
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UNITED STATES
ATOMIC ENERGY COMMISSION
OAK RIDGL CPERATIONS

PO 8BOX E
GCAK RIDGE, TENNES3EE 37530

& 1 & L 3

ALE A (Ol e
TELEPLLE AR -t

J. R, Totter, Dfrector, Division of Biology and Medicine, HQ

CERTIFIED EXPEMDITVRE STATEMENT UNDER CONTRACT NO. AT-(40-1)-3945
WITH DUKE UNIVERSITY

Enclosed is a copy of the certified expenditure statement submitted
b?é;ge above institution covering the period ended July 31

» and a summary of contract obligations and expenditures follows:

AEC's Obligations for Period = 5-1-69 thry  7-31-70
Anticipated Total Project Cost $,202.00
New Funds Proviczd 6,202.00
Residual Funds 0
ACC Support Ceilin- . 6,202,00
Percentage o7 A7 Support 100 o«

Actual Expenditures ior Period 5-1-69 thru 7-31-70
Total Project Cost $203.56

: AEC's Share Based on Percentage* 5,203.56

AEC's Support Ceiling 6.20&.00
Actual Residua! Furds : 998.44

AEC's Obligations for Period 8-1-70 thru 7-31-71
Anticipated Total Proiact Cost $,854.00
New Funds Provided and Current Support Ceiling 3,764,00
Estimated Residual Funds 2,090.00
Total Anticipated AEC Support 5,854.00
Percentage of AEC Support 100 o
1 14661

111381 ‘
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2
J. R, Totter MR 15 W

In view of the preceding surmary, it appears that the action indicated
below is necessary:

[ ] No action required; funding and expenditures were as con-

templated.

[ ] Contractor reports $ unexpended, which was not
considered in renewal. Advise disposition of these
funds.

[ X] Contractor estimated $2,090.00 in unexpended funds at
time of renewal, The actual balance was $ 998.44
which is less than the amount estimated. We need
$1,091.56 acdditional funds to increase support ceiling
to the amount contemplated in Appendix "A" to contract.®

[ ] Contractor estimated S in unexpended funds,
The actuai balance was 5 , which is § '
in excess of anticipated balance. Advise disposition of
latter arc. .t

[ 1 Mo renewa® conze-plates; residual funds retained in ORO.

' ?glﬁ/L«}/{)JA g /?{772‘———

Herman M. Roth, Director
Laboratory and University Division

OLE:BLJ .Qak Ridge Operations
* A{;)*)
gzglg;zgiz %o Adm.Ser.Br. Res. Contr. Br.

.~ Johnson:jeb — .
ce w/encl sfﬁ/ﬂt 3-16-71  _ " J\,\,ng&_
w/enci., . RN < ! 2 .

W. H. Henderson /0 ) / ) S5-(?2-7¢

L alnlly

* We are advising contractor that additional funding is not available.

11171382
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3-5-71

APPENDIX "C"1

U. 5. ATONIC LUERGY CCISSION

Stateont of Arnrnu-1 Coszs
Nzme and zdcdress of Contractor: Dure Universii:, Durhzm, N, C. 27726
Contract Number: AT-(40-1)-3045
Contractor's Account number: 323-0019
Beginning and ending date of pertinent contract period:5/1/69-7/31/70C
Support ceiling for the pertinent contract period: $6,202.00
Costs incurred during the pertinent contract period.
Cost Categories . Amount

a. Selearies and Wages $1,873.70

Dr. C. C. Harris, Principal Investigator
(103 of tire)*

2 Co-Investiizztors (57 of time)*
Technician (3035 of time)

Clerical Help (5% of time)

*¥ Contribtutad by othner sources znd not
included in above cns<ts

0. Employzse Zenefiis

$ 186.03
¢c. Sunplies and Ma*esrials $1,465. 4o
Cooalt-57, material for phantoms and stiorage
shields (lead znd caduium or tin), and general
items
d. Publications and Communicziisns $ 142,73
e. Travel $ 506.08
‘Total Direct Expenditures $4,173.03 v///
f. Indirect Charges $1,030.53
./(55% of Salaries and Wages)
Total Costs $5,203.56 /

C-1

¢ 1M7a
111383 MAR | 0 gy



' ' 3-5-71

I hereby cernify <hst this report is frue and correct te the best of my
knewladoz cnd bolizf ond fhft tht ensis cnd cormitrents lissed herein wore
incurre? Auring nz osricd indlocted, fn o eoannection ritn whe ~eriorronea
of th2 rezerren mravicded for under this contract ond in zsccordsance

witnh the terms ang conditions set forth trarein,

C. Cr=iz Harris, Assistant Professor of Radiology
Hame and title of Principzl Investigator

AT

Sgbnature

March 5, 1971
Date

S. C. Harward, Assistznt Treasurer
Name and title of businsss orricer

/@¥Sign&:ure

F11138L
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UNITED STATES
ATOMIC ENERGY COMMISSION

OAK RIDGE OPERATIONS
PO BOX E
OAK RIDGE, TENNESSEE 37830

RER 2 8 1971

=alph Elson, I -ectcr, Contract Jivision

REQUEST FOR COLTRACT ACTION

It is requested that you take the necessary steps to process the following
described contract action (CA):

1.

no

[op}

Nature of Action Requested:

[ ] Selection of New Contractor and/or Hegotiation of Contract
Number:

Contractor:
[x ] ‘odification of Contract

?“ﬂ?efi+ﬁT?(4o'1)'3g45
LONLracior:pyke University

Yotare of Services To Ze loversc o, Zontraict: Casearch

Title: "Project to Develop Phantoms for Scanning"

Tyoe of {ontract:

T x] Supcort Lgreement ]

) lisioiype

Amount o SI0 Funds 7o 52 Ubligate. _; i3is Ch:

Y- - - - - -

B . - - - - - oy - T N ~ o - R L (S [ .
SZC Ferczonge o7 ozst, Total CO0ST O TO Ll oSalwy Dy ToTs

Descwinsior 3 Gtner £rangas 0 Be Coverec by this CA:

Modify contract to extend period thereunder to November 30, 1971,
without additional funds. There will be no significant change
in the scope of the work during the extended period. ’

Euthority:
Form AEC-481 (CA) frm John R. Totter, HQ,
dtd 4-21-71. .
LT

Aerman 1, Roth, Director

Y=ra,

CLE MM _abcratory and University Division

ORIGINAL



Formm ABRC-481

(6-87)
ARcPR S48 U. S. ATOMIC ENERGY COMMISSION 1. 0ATE | 2 AUTHORIZATION
CONTRACT AUTHORIZATION mm Il ” -71.1” [
3A.TO 3.8. FROM
S. R. Sapirie, Manager E John R. Totter, irector
Oak Ridge Operations Office ': Division of Biology and dlC:Lne
4.A CONTRACTOR (Name. Address. Department, etc.) 4.8. PRINCIPAL INVESTIGATOR(S)
1
DUKE UNIVERSITY C. CRAIG HARRIS
Raleigh, North Carolina
5 4 mo. ext. w/o funds| & TEAM OF CONTRACT 7. CONTRACT NUMBER
{3 NEW CONTRACT O AENEWAL @ OTHER 8§-1-71 thru 11-30-71 AT (40-1)3945
8. RECOMMENDED TYPE OF CONTRACT: 9. EQUIPMENT TITLE TO VEST IN: 10. SECURITY CLASSIFICATION:
O FIXED PRICE O OTHER DAEC Work to be performed is under category L
O COST REIMBURSEMENT @ CONTRACTOR ss defined by AEC Masual Appendix 3401.
B SPECIAL RESEARCH SUPPORT AGREEMENT {SRSA)

1. PROJECT TITLE
PROJECT TO DEVELOP PHANTOMS FOR SCANNING

12 HEADQUARTERS TECHNICAL CONTACT
Walter H. Weyzen W

13 FINANCING - i

A. OPERATING EXPENSES
New ABC Punds . . ... ... 0ttt ittt et i et ettt $-0 -
Estimated AEC Bailance From Prior Term, ifany . . . . . . ... .................. $
............................................................. $-0 -
Estimated Contractor Contribution, On Proportionate Sharing Basis, ifany .. ... .. ... $
Estimated Project Cost, For Pertinent Budget Period . . .. .. ... .. .. .. .. . . . ‘$ = -
Budget and Reporting Classification: 06 03 01
Allotment Transfer: 06-11- 91(24) .

B. PLANT AND CAPITAL EQUIPMENT . . . ... .. . . .. .. R

Budget and Reporting Classification:
Allotment Transfer:
14. SPECIAL PROVISIONS AND INSTRUCTIONS: -

The technical aspects of the proposed work have heen reviewed and are spproved. A need currently exists for the results »f the racearch o
wark that is to be undertaken. None of the AEC funds shall be used to confer a fellowship.

Please keep us informed as to any problems encountered in your negotiations. as well as the date of execution of this contract and the amount of

funds obligated. If the budget as negotiated differs substantially from that in the proposal, please forward a copy of the revised budget to Hea
Jquarters.

If not already submitted, a 200-word summary of the proposed work should be forwarded by the contractur as soon as possible after negotiation
of the contract.

Extension necessary to allow for completion and evaluation of phantoms
before submission of renewal proposal,

15. SCOPE OF WORK

Developments of phantoms which will produce scan-images of normal and abnormal
clinical conditions.

APR 23 WN
€-33/8

11171380



Buke University Medical Tenter

DURMAM, NMOATHM CAROLINA

April 6, 1971

OEPARTMENT OF RADIOLOGY POSTAL COOE 17706
DIVISION OF NMUCLEAR MEDICINE TELEPHONE 919 —684-246¢

Herman N. Roth, Director

Laboratory and University Division
Oak Ridge Operations

United States Atomic Energy Commission
P. 0. Box E

Oak Ridge, Tennessee 37830

Re: Contract No. AT-(40-1)-3945

Dear Dr. Roth: . E. W
e

I am in receipt of your letter of April 2, 1971 inviting my attention

to the submission of the renewal proposal and progress report which will be
due May 1, 1971.

I would like to request that you obtain for me permission to extend
the period of this contract, without additional funds, for 120 days.
Chief of among the several reasons for this request is the fact that I have
been invited by the Atomic Energy Commission to represent the United States
at an IAEA Thyroid Cptake Procedure Committee in mid-May. The IAEA has
asked that each participant prepare one or more working papers to expedite
the conduct of their meeting on thyroid uptake. This travel and the prepara-

tion for it ~ui® racozizco’T. o CIrz oat the expanse of work [ nad olzrned to do

on this contract.

While we have several phantoms in design and construction at this point,
the interruptions for the Vienna meeting and for the Los Angeles meeting of
The Society of Nuclear Medicine will necessarily delay completion and evalua-
tion of those phantoms until July. We have sufficient funds available to

complete this phase of the work, which I would like very much to do before
considering the renewal proposal.

It would be a pleasure to hear from you at your earliest convenience
regarding permission to extend this contract as requested.

Sincerely yours
1 . SR
C. Craig Harris
CCH:cmb (
CC: Mr. S. C. Harward

Mr. Eston Betts
Dr. C. S. Shoup

PEET38



UNITED STATES
ATOMIC ENERGY COMMISSION
OAK RIDGE OPERATIONS

PO BOX E
OAK RIDGE, TENNESSEE 37830

RN ¢
Ralph Elson, Director, Contract Division

REQUEST FOR CONTRACT ACTION

It is requested that you take the necessary steps to process the following
described contract action (CA):

1. Nature of Action Requested:

[ ] selection of New Contractor and/or Negotiation of Contract
Number:

Contractor:

[ X] Modification of Contract
Number: AT-(40-1)-3945
Contractor: Duke University
2. Nature of Services To Be Covered by Contract: Research

Title: PROJECT TO DEVELOP PHANTOMS FOR SCANNING

3. Type of Contract:

[ X ] Support Agreement [ ] Cost Type [ ] Other
4. Amount of AEC Funds To Be Obligated by this CA: $3,764.00
5. AEC Percentage of Est. Total Cost To Be Shown by This CA: 100%

6. Description of Other Changes To Be Covered by This CA:

Modify contract to provide for the performance of addifonal research
to be completed during the period 8-1-70 - 7-31-71. The AEC support
ceiling for the extended period is $3,764. It is now estimated that
$2,090 in unexpended funds will be added to the support ceiling.

(;hit:iy__ Title to equipment shall vest in the contractor under authority.
J of PLgs-aid

7. Authority:

Form AEC-481 (CA) fr J. R. Totter M L
dated July 15, 1970. erman M. Roth, Di:ZEQ%? f?k,/

OLE: EMM Laboratory and University Division

~ -

1117388
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JUKE UNIVERSITY

ror the Contract

CONTRACT NO. AT-(40-1)-3945

APPENDIX "A"

Period August 1, 1970 through July 31, 1971.

A-1 RESEARCH TO BE PERFOR/ED BY CONTRACTOR

The Contractor will continue studies and design for the development of

phantoms for medical radionuclide imaging that will produce pictures
similar to those from clinical studies.

These phantoms, in the proto-

type stage, will be used for standardising recording techniques, checking
the imaging equipment for malfunction , for student training, and for the
assessment of imaging-data-processing techniques useful in nuclear medicine.

Dr. C. Craig Harris, Principal Investigator, expects to devote approximately
10% of his time or effort to the contract work.

A-II WAYS AND MEANS OF PERFORMANCE

(a) Items Included in Total Estimated Cost:

(1)

111384

Salaries and Wages:

Technician
Clerical Help

Employee Benefits:

Supplies and Materials:

Cobpalt-57, material for phantoms and storage
shields, and general items.

Publications and Communications:

Equipment to be Purchased or Fabricated by the

(kY

jor

Contractor:

Equipment Estimated to Cost Less than $1,000:
None

Equipment Estimated to Cost in Excess of $1,000:
None

Travel:

Indirect Costs (Fixed at 56% of Salaries and Wages):

$2,320.00

234.00
1,400.00

100.00

500.00
1,300.00



DUKE UNIVERSITY. -2 - CONTRACT NO. AT-(40-1)-3945

(b) Items, if any, Significant to the Performance of this
Contract, but Excluded from Computation of Support Cost
and from Consideration 1n Proportioning Costs:

(1) Items to be Contributed by the Contractor:

Approximately 5% of time for two co-investigators and
fringe benefit and overhead thereon.

(2) Items to be Contributed by the Government:
None
(c) Time or Effort of Principal Investigator(s) Contributed

by Contractor, but txcluded from Computation of Support
Cost and from Consideration in Proportioning Costs:

Approximately 10% of time by Principal Investigator and fringe
benefits and overhead thereon.

A-II1 The total estimated cost of items under A-1I (a) above for the
contract period stated in this Appendix "A" is $5,854.00; the
Commission will pay 100% of the actual costs of these items in-
curred during the contract period stated in this Appendix "A",
subject to the provisions of Article III and Article B-XXVII.
The estimated AEC support cost for the contract period stated
in this Appendix "A" is $5,854.00.

The estimated AEC support cost is the basis for calculating the
payments provided for in Article B-XI. In view of the amount of

AEC funds tentatively estimated to be remaining in the contractor's
hands from previous periods under this contract, the additional
funding to be added to the letter of credit at this time is $3,178.60.
AEC funds remaining from previous periods not to exceed $2,090.00

are hereby authorized to be applied to the current period above.

111390



Form AEC-481
(6-€7)

ASCPR 848 U.s. ATOMIC ENERGY COMMISSION 1. DATE L RgTHORIZATION
CONTRACT AUTHORIZATION Woiswm | mv-71-19
3.A. TO 3.B. FROM 4

4. A CONTRACTOR Nam:-. fuiresn, Depurtment, etc )

DUKE UNIVERSITY
Raleigh, North Cerolins

John R. Totter, Direz=sr

TNgwrd o< anm

=

4 B, PRINCIPAL INVESTIGATOR(S)

C. CRAIG HARRIS

6. TERM OF CONTRACT

¢ 7. CONTRACT NUMBER

O MEW CONTRACT & meNEwAL QorHer | 8.1-70 thru 7-31-71 AT(40-1)-3943
8. RECOMMENDED TYPE OF CONTRACT: 9. EQUIPMENT TITLE TO VEST IN: | 10. SECURITY CLASSIFICATION:
O #iXED PRICE O OTHER g AEc

(] COST REIMBURSEMENT
M SPECIAL RESEARCH SUPPORT AGREEMENT (SRSA)

B CONTRACTOR

Work to be performed is under category [
as defined by AEC Manual Appendiz 3401.

11. PROJECT TITLE

"PROJECT TO DEVELOP PHANTOMS FOR SCANNING'

12. HEADQUARTERS TECHNICAL CONTACT

Walter H, Weyzen

L WR AR

13. FINANCING

A. OPERATING EXPENSES
New AEC Funds

................................ $ 2,090
.......... e e e i ... 85,85k
Estimated Contractor Contribution, On Proportionate Sharing Basis, ifany . . . . . ... .. ... ... S
Estimated Project Cost. For Pertinent BudgetPennod . . . .. 0 00000000 oL oo S . 3:;
Budget and Reporting Classificaion: 06 03 01
Allotment Transfer: 06 @ 91 (24)

B PLANT AND CAPITAL EQUIPMENT I/, .. . e $

Budget and Reporting Classification:
Allotment Transfer:

722

14. SPECIAL PROVISIONS AND INSTRUCTIONS

The technical ascects of the propesed work hsve been reviewed and are app-~ved.

\ rerd currently exists for the results of the research or oo v

work that s to be undertaken. Nooo uf the AEC funds shall be used 1o conier a fe.ow:rap.

Pica-¢ keep us infarmcd as o any problemns enc nrered in your newctiaticns, as well as the date of execution of this contract and the amount of

funds obligated. f the budzet as negotiated difiers substantiaily from t .

quarters.

: @ the prepasal, please forward a copy of the revised budget 10 Head-

If nct aireadv submitted, a 200-word summary of the proposed work should be forwarded by the ccntractor as soon as pessitie after negotiation of

the contract.

18. SCOPE OF WORK

Developments of phantoms which will produce scan-images of normal and atnormal

clinical conditions.
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JEASY c5 UNITED STATES

/C-f.. % ATOMIC ENERGY COMMISSION
< BRE
a \J CAK RIDGE OPERATIONS
NN PO BOX E 5
\\f s /"\'/ == -
R OAK RIDGE, TENNESSEE 37830

May 27, 1970

John R. Tetter, Directsr, Division of Sfolegy and Nedicine, WQ
RENEWAL OF CONTRACT NO. AT-(40-1)- 3045 wIth LUKE WNIVERSITY

We are submitting for your review and aoorooriate action the
following information concerning the contract which will expire

on iy 31, 1370

1. Renewal Proposal 4
2. Progress Report z‘
3. Financial Statement o
4, 200-Word Summary (;; included in Renewal Proposal

We shall appreciate your advising us of your decision so that we
may proceed with the necessary contract action at the earliest

possible date.
german M. Roth, Nirector

Laboratory and University Division
OLE: ;i Nak Ridge Onerations

Enclosures:
As Listed Above

8C: D. $. Zachry, w/2 cys Progress
Report & ¢y Form AEC-427

C. S. Shoup, w/cy encls.
:37A11ce Brown
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RENEWAL PROFPOSAL
. ASC CONTRACT AT-(40-1)-3945

PROJECT TO DEVELOP PHANTOMS FOR SCANNING

Division of Nuclear Medicine
Department of Radiology

Duke University M2dical Center
purham, North Carolina 27706

1 May, 1970

F1171393

C (- P .

C. Cra1g Harrys

Pr1:;%Pa1 Investigator
S e £

. C. Harward
Assistant Treasurer
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RENEWAL PROPOSAL
AEC CONTRACT #AT-(40-1)-3945

“PROJECT TO DEVELOF PHANTOMS FOR SCANNING"

Division of Nuclear Medicine
Department of Radiolocy
Duke University Medical Center
Durham, North Carolina 27706

C. Craig Harris, Principal Investigator

Project Abstract:

The purpose of this project is to develop phantom targets for
medical radionuclide scanning and imaging. By the development of
these phantom targets, it is hoped to produce a general improvement
in the reliability and efficacy of imaging techniques in clinical
nuclear medicine and thus promote the delivery of better health care
to the general public.

Background Information:

This material was supplied in the original proposal along with
the personnel qualifications.

Status:

The present status of this project is described in the accompanying
progress report which describes the set of normal brain scan phantoms
that have been produced to date.

PROPOSAL :

It is proposed that the contract be renewed to permit a continuation
of this development, and to obtain the benefit of the initial effort thus
far expended. Results to date include the satisfactory promulgation of
suitable sources of radioactivity for this type of phantom. In addition,

a basic type of phantom has been successfully constructed. Further support
is requested to: :

(1) Perfect and simplify the templates for normal brain scan images.

(2) Construct a second set of brain scanning.phantoms to simulate
abnormal conditions including tumors.

(3) Extend this principle to phantom targets suitable for simulation
of other organ scans, notably liver-spleen, lungs and kidneys.

(4) Modification of the foregoing to allow the slab sources to be
filled with a solution of Tc-99m instead of Co-57. Daily filling
of the slab sources with Tc-99m may be considerably mors useful
in those institutions using molybdenum-technetium generetors
and would, in general, lessen the radiation level from the slab
sources themselves in periods of non-use.

FETT394



1t is believed that the results of this study so far are useful and
that the continuation will be even more productive. It is believed that
those stucies will be of consideranle usefulness to the field of nucicar
medicine and contribute materially to the public welfare.

F1171395



PROPOSED BUDGET

Perscnnel:
Project Director 109  cecaaa-
Co-investigator 5%  ceecea-
Co-investigator 5%  amece--
Technician 30% $1,800
Clerical 10% 520
Fringe benefits, 10.1% of S.&W. 234
Supplies:
25 mCi Co-57 $1,000
Material for phantoms and storage shields
to be constructed at Duke'University 200
General 200
Publications and Communications: 100
Travel: 500

TOTAL DIRECT COSTS $4,550

Indirect costs at
established rate of
56% S.& W.* 1,300

$5,854

*Resulting from negotiations based on Defense Contract Audit Agency
Audit Report No. 122-01-9-0321, dated 23 May, 1969 covering the
fiscal year ending June 30, 1968.

1117390



Budget Explanation:

The requesz <% is slightlv less than the amount recuested for the
first year in g—ojection of the needs for the second year.

The changes in salaries and wages reflect changes in wage scales
at Duke University. The price of Co-57 is less currently than was
anticipated at the outset of this project. Funds for construction are
reduced because of the successful completion of the source construction
phase of the project. It is expected that this project will be successful
enough that papers will be presented at the meeting of the Southeastern
Chapter of the Society of Nuclear Medicine in Cincinnati in October and
that the Annual Meeting of the Society of Nuclear Medicine in Los Angeles

in June of 1971. The request for travel funds accordingly has been left
at the level of the first year.
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FINANCIAL PEPORT
AT-(40-1)-39:2

ITEM BUDGET BALANCE ESTIMATED BALANCE
Apr. 30, 1970 July 31, 1970

Salaries & Wages $2,130.00 $2,130.00 $ 730.00

Fringe benefits 200.00 200.00 60.00
Supplies 2,000.00 1,322.84 800.00
Publications and

Communications 200100 102.60 100.00
Travel 500.00 176.25 0
Indirect Costs 1,172.00 1,172.00 400.00

$6,202.00 $5,103.69 $2,090.00

The estiinated balances for April 3G, 1970 are based on our Division
records and are subject to correction by final statement. The projections
to July 31, 1970 are based on current and approved future salary rates,
and the estimated activity level for this time period.

’@ :

(' ALy, ;M
C. Craig Harrtis
Principal Iqéestigator
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UNITED STATES
ATOMIC ENERGY COMMISSION

CAK RIDGE COFPERATIONS
PSS BOX E
OAK RIDGE, TEANESSEEZ i7::9

FEB 13 W

Ralph Elson, Director, Contract Division

REQUEST FOR CONTRACT ACTION

It is requested that you take the necessary steps to process the following
described contract action (CA):

1.

(A

Nature of Action Requested:

[ ] Selection of New Contractor and/or Negotiation of Contract
Number:

Contractor:

[xx] Modification of Contract
Number: AT-(40-1)-3945
Contractor: puke University

Nature of Services To Be Covered by Contract: Research

Title: PROJECT TO DEVELOP PHANTOMS FOR SCANNING

Type of Contract:

[x ] Support Agreement [ ] Cost Type [ ] Other
4. Amount of AEC Funds To Be Obligated by this CA: None
5. AEC Percentage of Est. Total Cost To Be Shown by This CA: N/A
b. Description of Other Changes To Be Covered by This CA:

Modify contract to extend period thereunder to July 31, 1970,

without additional funds. There will be no significant change

in the scope of the work during the extended period.
7. Authority:

Form AEC-481 (Cont. Authr.) from J Totter to S. R Sapi:Z?

d February 5, 1970. - j

date y erman M. Roth, Di:Z}€%¥ o

OLE: EMM Laboratory and University Division

- uib’;l
11171399 RS



Form AEC-481

(667
reere 848 U s. ATOMIC ENERGY COMMISSION O rm 5 BM 3. AUTHORIZATION
CONTRACT AUTHORIZATION
o IR -
2.A.TO . 3.8. FROM !
S. R. Szpirie, Manager Jona RI %5%S
e wBA Riife Dperations Trlce o TIivigdor -
4 A. CONTRACTOR " Name, fddeess, Drpictment, erc ) 4 B. PRINCIPAL INVESTIGATOR (S)
i C. TEAIG FARRIS
DUKE JNIVERSITY | JACK K. G30ODRICH, M.D.
Durham, North Carolina RORERT 4, WITKTNSON., JR M. D
8. 3 mo. ext' w/o funds. . 8. TERM OF CONTRACT 7. CONTRACT NU".TEN ’
O NEW CONTRACT 0 reneEwaL s °T"“! 9-1-70 thru 7-31-70 | AT(40-1)39L4s
8. RECOMMENDED TYPE OF CONTRACT: : 9. EQUIPMENT TITLE TO VEST IN: b 10, SECURITY’ CLASSIFICATION:
O FIXeED PRICE O OTHER 0 Aec

® CONTRACTOR Work to be performed is under category J

as defined by AEC Manual Appendix 3401.

{0 COST REIMBURSEMENT
#9 SPECIAL RESEARCH SUPPORT AGREEMENT (5R5A)

—————

11. PROJECT TITLE

"PROJECT TO DEVELQP PHANTOMS FOR SCANNING"

12. HEADQUARTERS TECHNICAL CONTACT

Waelter H. Weyzen (AFUJO"("("U.\

13. FINANCING
A. OPERATING EXPENSES

New AECFunds . .. ........... e e e e e e e e e e e e e e e $ -0 -

Estimated AEC Balance From Prior Term, ifany . . . ... .. .. .. ... ... ... ... .u.... $

............................................................ $ -0 -

Estimated Contractor Contribution, On Proportionate Sharing Basis, ifany . . . .., ... . . ., . . s

Esumated Project Cost. For Pertinent Budget Period . . . . . . . oL 3 - - -

Budget and Reporting Classification: 06 ige; .

Allotment Transfer: 06 01 91 (2L}

B PLANT ANT CAPITAL EQUIPMENT L . ... .. . e i i e s

Budget and Reporting Ciassificauon.

Allotment Transfer:
14. SPECIAL PROVISIONS AND INSTRUCTIONS T
T . < e proneeed worx have been revierodand ace mrraved. A meed currently exists for the results of the research or cirer
WOin . oa. 0 anoerianen. Neveof the AREC Gunds <5 4 e usel o confer a feluw .
Please keep us informed as any pro Mo er s el vour nes tlationg, as wooas t}'e Jate ! execution of this contract and the amount of
funds oblizated. If the bud.ct as negotiated d. A’vm sulstant v [om that ;o the proposal, please forward a copy of the revised budget to Hes i-

quarters.
[f nct a'ready sui'mitted, a 200-word summary of the proposed work shculd be forwarded by the contractor as soon as possible after negotiation of
the contract.

Ext. request due to delay in receiving order of lead foil necessary for work
on contract.

18. SCOPE OF WORK

Phantoms are being developed which would assist physicians with their scanning
procedures in a practical way. These vhantoms will help portray selected clinical
conditions by permitting adjustments of the instruments prior to patient use.

B o1t
FEBY ©UA
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Buke Hninersity Medical onter

OuBKaw NMONTH CAROLINA

January 14, 1970

DLPARTMENY (F AACIQLOGY rOSTa_. CO0OKC 17706

CIVISION OF NuCLEAA ~EDICINE TELEPMONE 010 —g8s-a00

Herman N. Roth, Director

Laboratory and University Division féih ﬁ“
Oak Ridge Operations £ ﬁfﬁiS. farris
P. 0. Box E f e University Medical Center

Oak Ridge, Tennessee 37830 ca 304

Subject: RENEWAL OF CONTRACT NO. AT-(40-1) - 3945 Cotom, N C. 27706

Dear Dr. Roth:

Thank you for your letter of January 8 pertaining to the
submission of a renewal proposal and progress report, due
February 1, 1970.

1 hereby request an extension of this contract, without
adci7ional funding. The performance of this contract is
rur.ing benind schedule for a number of reasons. Nearly two
montns of the contract period had elapsad before we received
£iv= notification that the award had been made. This in turn
“nmzrected with tne scheculing of our rssearch technicians and

st.-:nt nelp. Further, we experienced a considerable delay in
an oroer for Scad foil which had to be speciaily rolled and
orenared.

At this time, however, work on the contract is proceeding
quize well. An extension of 3 months, delaying the end of the
currzat granting period from April 30 to July 31, 1970 would,
1 beiieve, enable us to bring the work on this contract up to
schedule.

We therefore request of the Commission a 3 months extension
without additional funding. We would be pleased to hear from you
at your earliest convenience. :

Siqcere1y yours
é:( T '_ /‘ 7&\,_‘_'
4
C. Craid Harris
CCH:chb

CC: Dr. C. S. Shoup
Mr. Stephen C. Harward
Mr. George Kantner

B GRS
NERNEN

VoAt g inggries Ly I i ‘-M fo e AR e o el '""N*MM“‘:D'M‘Q‘W .



/{;‘m\% UNITED STATES
ATOMIC ENERGY COMMISSION

ZAK RIDGE OPERATICNS
PO BOX E
CAK RI!CGE, TENNESSEE T8I0

Ralph Elson, Director, Contract Division

REQUEST FOR CONTRACT ACTION

It is requested that you take the necessary steps to process the following
described contract action (CA):

].

Nature of Action Requested:

[ xX] Selection of -New Contractor and/or Negotiation of Contract
Number: AT-(40-1)-3945
Contractor:pyke University

[ ] Modification of Contract

Number:
Contractor:

Nature of Services To Be Covered by Contract: Research

Title: “project to Develop Phantoms for Scanning"

Type of Contract:

[ x] Support Agreement [ ] Cost Type [ ] Other
Amount of AEC Funds To Be Obligated by This CA: $6,202.00

AEC Percentage of Est. Total Cost To Be Shown by This CA: 100%

Description of Other Changes To Be Covered by This CA:

New contract to provide for the performance of research to be

completed during the period May 1, 1969, through April 30, 1970.

The AEC has approved a support ceiling of $6,202. Title to equipment, if an
shall vest in the contractor under authority of Public Law 85-934. ’

Designate Dr. C. Craig Harris as Principal Investigator. g

Authori ty:

Form AEC-481 (Contract Authorization) from J. R. Totter
to S. R. Sapirie dated April 30, 1969.

HA /ZOTKJ

Herman M. Roth, Director

OLE: EMM Laboratory and University Division

F117u02



DUKE UNIVERSITY | CONTRACT NO. AT-(40-1)-3945
APPENDIX "A"
For tne Contract Period May 1, 1969, through April 30, 1970.
A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR

The Contractor will conduct research directed at the development of phantoms
for use in the testing and adjustment of nuclear medical scanning equipment,
thus assisting physicians in scanning procedures. These phantoms will help

portray seliected clinical conditions by permitting adjustment of instrumentation
prior to patient use.

It is expected that the Principal Investigator will devote approximately 10%
of his time or effort to the project.

A-11 WAYS AND MEANS OF PERFORMANCE
(a) Items Included in Total Estimated Cost:

(1) Salaries and Wages: $2,130.00 -

Dr. C. C. Harris, Principal Investigator
(10% of time)*

2 Co-Investigators (5% of time)*

Technician (30% of time)

Clerical Help (10% of time)

*Contributed by other sources and not included in above costs.

(2) Employee Benefits: 200.00 -

(3) Supplies and Materials: 2,000.00 -

Cobalt-57, material for phantoms and storage shields
(lead and cadmium or tin), and general items

(4) Publications and Communications: 200.00-
(5) Travel: - 500.00 -
(6) Indirect Costs (55% of Salaries and Wages): 1,172.00 -

(b) Items Significant to the Performance of This Contract, But Excluded From Comput
tion of Total Cost and From Consideration in Proportioning Costs:

None

(c) Time or Effort of Principal Investigator To Be Contributed by Contractor:

None under this paragraph.

A-III The total estimated project cost of A-II (a) above for the contract period
stated above is $6,202.00.
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Form AE 1
_ o7,

ARCPR ~4.81

U. S ATOMIC ENERGY COMMISSION 1. BATE | 3 AUTHORIZATION

CONTRACT AUTHORIZATION

APR 3 01369 | mM-69-489

. e raou(LZ , y _‘S t/ /
S. R. Sapirie, Manager John R. Totfer, Direct
_Oak Ridge Operaticns Office

3.A. TO

N IS H ‘Division of Biology and Medicine
4.A. CONTRACTOR Name. fddeess, Degartment, etc.) . 4.8 PRINCIPAL INVESTIGATORIS)
. C. CRAIG HARRIS
DUKE UNIVERSITY JACK K. GOODRICH, M.D.
Durham, North Carolina ROBERT H., WILKINSON, JR., M.D.
.. 8. TERM OF CONTRACT 7. CONTRACT NUMBER

§ NEW CONTRACT 0 RENEWAL O ormer| 5-1-69 thru 4-30-70 ’/f/*, (Yo -1) -_}QL/S/

8. RECOMMENDED TYPE OF CONTRACT:

9. PROPERTY TITLE TO VEST IN: |

10. SECURITY CLASSIFICATION:
g ::::::::unszmsnv (0 oTuer [g égflTRAcroa ; Work‘ to be performed is under category I
@ SPECIAL RESEARCHSUPPORT AGREEMENT (SRSA) J as defined by AEC Manual Appendia 3401.
11. PROJECT TITLE

PROJECT TO DEVELOP PHANTOMS FOR SCANNING
12. HEADQUARTERS TECHNICAL CONTACT

Joseph D. Goldstein, M.D,

13. FINANCING v ] /

A. OPERATING EXPENSES
New AEC Funds (Initial AEC Support ceiling, if SRSAL . .. ... ... ov i .. $6,202
Estimated AEC Balance From Prior Term, if any . . . . .. .o o vttt e nc i im i e ennon.. $
Total AEC Funding (If SRSA, __100¢ of Total Cost, up to Maximumof ). . . .. ...... $6,202
Estimated Contractor Contribution, if any . . . . . . . . . .. . . it i i i i e $
Total Estimaisd Project Costoo Lo §6 ,202
Budget and Reporting Classification: 06 10
Allotment Transfer: 06-91-91(24)

B PLANT AND CAPITAL EQUIPMENT . . .. ittt ittt et e S

Budvet and Reporting Classification:
Allstment Transfer:

14. SPECIAL PROVISIONS AND INSTRUCTIONS:

The technical aspects of the proposed work have been reviewe! ant are approved. A need currently exists for the results of the research or other
we-k that is to be undertaken. None of the AEC funds sha.. i¢ used tc confer a feliowship.

Poease keep us informed as to afy problems encountered in your negotiatians, as well as ti.e Jate ¢f execution of this contract and the amount of
3

funds obligated. If the budget as negotiated differs substantially from that in the proposal, please forward a copy of the revised bulger 10 Head-
quarters.

If nct alreadv submitted, a 200-word summary of the proposed work should be forwarded by the contractor as scon as possible after negotiatioa of
the contract.

18. SCOPE OF WORK

Phantoms are being developed which would assist physicians with their scanning
procedures in a practical way. These phantoms will help portray selected clinical
conditions by permitting adjustments of the instruments prior to patient use,

y 4o
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RESEARCH PROPOSAL
Duke University
November 6, 1968

A Proposal to the D1v1s1on of Biology and Medicine
United States Atomic Energy Commission

PROJECT TO DEVELOP PHANTOMS FOR SCANNING

O (Lo Ao

C. Craig Harriz, M.S.
4 Principal InveStigator

\ \4 «
e

/ ./ C. Harward
‘Contro'l ler
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Abstract

The Division of Nuclear Medicine, Department of Radiology, Duke Univer-
sity Medical Center proposes a program of development of phantom targets
for medical radionuclide scanning and imaging. There is a need for sim-
ple but clinically related phantoms for use in standardization of record-
ing parameters, for use in evaluation of scanner performance, to assist in
rapid assessment of suspected malfunction under clinical conditions, and
fér physician and technician teaching.

To fill this need in our own work, we have fnvented a new concept
that shows promise toward competent but inexpensive commercially available
phantoms. We feel that such phantoms would be particularly useful in the
small hospital where service and engineering expertise are difficult to
obtain, and where a scanner may receive only occasional use. Where scan;
ners are not operated continuously, malfunction may not be detected until
after the patient has been injected with the radioactive tracer material.

In such situations a preliminary scan of a "ciinicai pnantom" would either
detect malfunction or reaffirm scanner readiness and recorder settings.
Thus needless exposure of the patient to radiétion would be avoided.

We seek support for the development of our ideas on phantoms into prac-
tical reality from the Division of Biology and Medicine of the United States
Atomic Energy Commission. We respectfully submit that such support would
be complementary to its support of the "Development of Adequate Phantoms
for Brain Scanning with Technetium-99m Pertechnetate” through AEC Contract
No. AT-(40-1)-3716 with the Radiation Laboratory, School of Engineering,
Tulane University. We further suggest that’ if this support is granted the

work of the two programs be coordinated for maximum effectiveness.

11400
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Introduction

We have noted the Tulane effort with considerable interest; working
independently through the initial period of that research, we have been
persuaded that clinically oriented phanfoms are of especial value. Our
own clinical scanning operations already have been enhan;ed by applying
the concepts of the Tulane development, especially with regard to.record-
ing parameters even though we took a different approach in phantom con-
struction. We used a clinically oriented phantom to establish a practical
and simple formula for setting scanner speed and recording controls to ob-
tain reproducible scan images. The other advantages noted in the Abstract
became known as a result of using the phantoms for recording applications.

The salutary effects of the use of our first, crude phantom compels
us to propose further development aimed at low cost, simplicity and greéf-
er usefulness. In addition, we propose extension of this principle to scan-

ning of organs other than the brain.

Description of the Proposed Phantom Construction

Our proposed construction is an invention of the (would-be) principal
investigator and is related to the blotting-paper phantoms reported by
Hidalgo.* It differs, however, in that in;tead of consisting of an in-
homogenous activity pattern it consists of a homogenous slab of radioac-
tive material with an attenuating overlay to define the apparent activity
pattern. Our experimental brain phantom consists of a liquid-filled slab
source overlain with contoured patterns of one or more layers of 0.005-inch

lead foil to produce spatial variation of c9unting rates similar to those

in a ¢clinical brain scan.

*The Use of Phantoms in Developing and Refining Scintillation Scan Pro-
cedures, in Scintillation Scanning in Clinical Medlcwne, James L. Quinn, III,

_Edi tor, W. B. Saunders, 1964.
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A Proposal

We propose that the Commission support our development of this type
of phantom, and that we coordinate our efforts with those of the Tulane
group. We believe that the dual approach to the problem of phantom pro-
duction may well reduce the lead time in availability for use in general
clinical nuclear medicine. We propose that our effort be directed initi-
ally at construction of prototype brain phantoms. We would use quantita-
tive data from our own clinical work and from the first year of the Tulane
project to make attenuator ;heets for normal anterior, posterior and la-
teral brain scans. When the attenuator configurations have been deter-
mined a suitable means of fixation or stabilization, such as lamination in
plastic will be perfected. The development would not necessarily preempt
refinements in manufacturing methods that could be made by industry, but
it would be directed at low cost and simp]icity.to provide maximum useful-

. ness to small institutions using scanning in the general patient-care situ-
ation.

The attenuator sheets would probably be made of lead, but as fluores-
cent x-rays from the lead afé annoying, graded absorbers of cadmium (or
tin) and copper would be investigated to optimize the design. Plastic
lgminants or doping agents would be studied for suitability and the most ’
practical choices determined. ‘

When suitable designs had been developed they would be published. Even
as this approach is a divergence from the blotting-paper phantoms, alternate
approaches or methods may emergg during the de?elopment. In this event,

each alternative having sufficiently special attributes would also be pub-
lished.

f117408
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Subsequent developments would logically include, at first, attenua-
tor sheets with built-in abnommal clinical conditions. Some of these
could, by design, be marginally detectable by ordinary interpretative
means for the purpose of checking the results of computer scan record
analysis as well as the teaching of scan interpretation. "Still later de-
velopments would be the design of attenuator sheets to simulate actjvity

patterns of other organs, both normal and abnormal.

Possible Additional Benefits of This Development

Inasmuch as this deve\opﬁent would require the manufacture of a homo-
geneous slab source, the source could be made large enough to serve as a
photon source for transmission imaging with both rectilinear scanners and
stationary imaging devices. Transmission imaging as described in the lit-
erature by David Kuhl, Alexander Gottschalk and Hal Anger seems to have in-
teresting possibilities not only for body outlining for recording patient
position but important clinical diagnostic uses as well. When performed
on stationary imaging devices such as the Anger scintillation camera,
either a systematically moving source or a large homogeneous source is re-
quired. There is no reason why the unattepuated source for the phantoms
could not also serve as a transmission-imaging source. As activity levels
might tend to be somewhat high when the source is loaded for this purpose,

. suitable shields or “cassettes” for housing the source should be developed.

Flat phantoms made either by the blotting-paper method or by the
method proposed here should make excellent teaching aids when placed in an
opaque.covering to serve as “unknowns." A‘“library" of attenuating patterns

could eventually be m;de up to simulate almost all clinical situations, nor-

bORLI T
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In addition to the function of serving as a check source for com-
puter-processed scan data, clinical phantoms of this type could be use-
ful in the further development of on-line, or live-time, scan recording

systems. i .

Administrative Note

Theré is some relationship between the rationale of this proposal
and the image-analysis aspects of AEC Contract #AT-(40-1)-3550, “Myocar-
dial Scanning of Mongrel Pigs and Chronic Cardiac Patients with Cs-131 in
Combination with Selective Coronary Angiography," Jack K. Goodrich, M.D.,
Principal Investigator.

Personnel

Principal investigator will be C. Craig Harris of the Division of
Nuclear Medicine, Department of Radiology, Duke University Medical Cen-
ter. Co-investigator in the development will be Jack K. Goodrich, M.D.
Associate Professor and Director, Division of Nuclear Medicine. Both
are identified with the phantom development in the reference (Hidalgo)
already cited. The other co-investigator will be Robert H. Wilkinson,
Jr., M.D., Associate, Division of Nuclear Mkdicine.

Biographical sketches of these investigators are attached.
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BIOGRAPHICAL SKETCH

Name: C. Craig Harris

Title: Assistant Professor of Medical Electronics
Duke University

Birthdate: “
Pace of siren: |

Present Nationality: U.S.

Sex: Male

Education:
Honors:
Tau Beta Pi (Engr.); Eta Kappa Nu (Elec. Engr.); Who's Who in

American Education; American Men of Science; Who's Who in Atoms;
Honorary Member, Southwestern Chapter, Society of Nuclear Medicine

Societies:

American Association of Physicists in Medicine

Society of Nuclear Medicine !

Member, Board of Trustees 1959 - 1962
Secretary 1962 - 1965
Vice-President-elect 1965 - 1966
Vice-President 1966 - 1967
President-elect 1967 - 1968
President ) 1968 - 1969

Major Research Interest:

Instrumentation for Nuclear Medicine
[}
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Research and/or Professional Experience:

Research Staff Member, Oak Ridge National Laboratory
1950 - 1967

Group Leader, Medical Nuclear Instrumentation Group, Thermo-
nuclear Division, Qak Ridge National Laboratory
1962 - 1967 .

Assistant Professor of Medical Electronics, Duke University
1967 - present

Consultantships:

National Consultant in Electronic Detection Equipment, to Surgeon
General, United States Air Force.
1960 - 1962

Consultant to Division of Nuclear Medicine, Vanderbilt University
1964 - 1966

Consultant to Division of Nuclear Medicine, Department of Radiology,
Duke University Medical Center
1966 - 1967

Special Consultant to Department of Diagnostic Radiology, C]inica1
Center, Mational Institutes of Health
1966 - 1967

Consultant to Division of Nuclear Medicine, Clinical Center,
National Institutes of Health
1967 -

Advisor to nuclear medical programs at:
The University of Tennessee Memorial Research Hospital,
Knoxville |
1965 - 1967
Ochsner Foundation Hospital, New Orleans, Loussiana

Radiation Research Section, Tulane Un1versxty, New Orleans,
Louisiana _

Medical Division, Oak Ridge Associated Un1versxt1es Oak
Ridge, Tennessee
1956 -
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BIOGRAPHICAL SKETCH

Name: Jack K. Goodrich, M.0. .

Title: Associate Professor and Director, Division of Nuclear Medicine
Duke University

Birthdate:

Present Nationality: U.S.
Sex: Malé

Education:

 _____J
G Y
"_

Honors:

Alton Ochsner Medical Foundation Award for Excellence in Medical
Writing - 1960
Societies: i
North Carolina Radiological Society
Society of Nuclear Medicine
Southern Radiological Conference
Southern Medical Association
American College of Radiology

Radiological Society of North American

Major Research Interest:
Instrumentation for Nuclear Medicine
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Professional Experience:

Instructor, Department of Radiology, University of Mississippi
1960

Assistant Professor, Department of Radiology, University of
Mississippi ‘
1961

Associatg Professor, University of Mississippi Medical Center
196 t Cos .

Associgte Professor, Department of Radiology, Division of Nuclear
Medicine, Duke University Medical Center
1965 - present

Diplomgge of American Board of Radiology
1961 '
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BIOGRAPHICAL SKETCH

Name: Robert Holden Wilkinson, Jr.

Title: Associate, Division of Nuclear Medicine
Duke University

pirthdate:. (N EEENGGNP
Place of Birth: -

Present Nationality: U.S.

Sex: Male

Education:

O

—
o —————
— p—
R e——

Board Certification:

Certified by the American Board of Radiology, December, 1965

Medical Licenses:
Missouri - July, 1958

Virginia - December, 1964
North Carolina - April, 1967

Socfeties:
The American College of Radiology
Medica] Society of Virginia
Virginia Radiological Society '
Tidewater Radiological Society

Portsmouth Academy of Medicine
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Major Research Interest:

Clinical Nuclear Medicine

Professional Experience:

- Active duty as Medical Officer, United States Navy
1959 - 1961

Instructor, Department of Radiology, Medical College of Virginia
1964 - 1965

Private practice of radiology as an associate with Drs. Hargroves,
Padgett, and Carr at the Portsmouth General Hospital, Portsmouth,
Virginia and the Maryview Hospital, Portsmouth, Virginia 1965 - 1967

Associate, Division of Nuclear Medicine, Department of Radiology,
Duke University Medical Center '

1967 - present
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PUBLICATIONS RELATING TO THE PROPOSED WORK

“Problems Encountered in In Vivo Localization of Radioactivity and
Solutions to a Few of Them," C. C. Harris, J. E. Francis, Jr., and

P. R. Bell, Proceedings of the 2nd Annual Texas Conference on the
Utilization of Atomic Energy, lexas Engr., Expr. sta. E 72-60, Novem-

ber, 1959.

"Collimators for Radioisotope Scanning," C. C. Harris, P. R. Bell,.

J. E. Francis, Jr., M.D. Satterfield, J. C. Jordan and J. P. Murray,
Jr., Chapter 2, pp. 25-65, Progress-in Medical Radioisotoge Scanning,
Edited by R. M. Kniseley, G. A. Andrews and C. C. Harris, Oak Ridge,
U.S.A.E.C., 1963. TID 7673 - Proceedings of a symposium, Medical

Division of The Qak Ridge Institute of Nuclear Studies, Oak Ridge,
Tennessee, 22-26 October, 1962.

“Data Recording for Radioisotope Scanning,” C. C. Harris, P. R. Bell,

M. M. Satterfield, J. C. Jordan, J. E. Francis, Jr., Chapter 3, pp. 66-104,
Progress in Medical Radioisotope Scanning, U.S.A.E.C., 1963. TID 7673,

op. cit.

e

Certa®n Fundamental Physical Considerations in Scanning,” C.C. Harris,
Cnapter 1, pp. 1-15, Scintillation Scanning in Clinical Medicine, basea

on a symposium by the Department of Radiology of the Bowman Gray School

of Medicine, Winston-Salem, N.C., January 30-31, 1964. Edited by

James L. Quinn III, M.D., W.B. Saunders Company, 1964.

“The Design and Performance of A Large High-Resolution Focusing Collimator,"
C. C. Harris, P.R. Bell, M.M. Satterfield, D0.A. Ross and J.C. Jordan,
Medical Radioisotope Scanning, proceedings of a symposium on scanning,
Athens, Greece, April 20-24, 1964, IAEA, Yienna, 1965, Vol. 1, pp. 193-208.

"Moving-Detector Scanners Vs. Stationary Imaging Devices," C.C. Harris,
P.R. Bell, D.A. Ross and M.M. Satterfield, in Fundamental Problems in’
Scanning, based on a symposium held in Chicago, May 8-9, 1965. Edited

by g. Gottschalk and R.N. Beck. Charles C. Thomas, Springfield, I11.,
1968.

"Cardiac Scanning and Low Energy Collimators," J.K. Goodrich, F.S. Hill, Jr.,
and R.W. Hill, in Symposium on Computers and Scanning, edited by John U.
Hidalgo, Society of Nuclear Medicine, 1967, pp. 75-88.

1]

“"Clinical Applications of Low Energy-High Transmission Collimators,"

J.K. Goodrich, H.L. Stone, R.W. Hill, and C.C. Harris, Journal of Nuclear
Medicine, June, 1965.
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PROPOSED BUDGET

Personnel:
Praject Director 100 eeeee-
Co-investigator 5% . meeees
Co-investigator . 5% ° eeece-
Technician 302 - $1,650
Clerical 10% - 480
Fringe benefits, 9.9% of S. & W. 200
Supplies:
25 mCi Co-57 1,200
Material for phantoms and storage shields :
to be constructed at Duke University 500
General 300
Publications and Communicétions:' 200
Travel: 500

TOTAL DIRECT COSTS - $5,030

Indirect costs at estab-
lished rate of 55% S. & W.* $1,172

$6,202

*Resulting from negotiations based on Defense Contract Audit Agency
Audit Report No. 122-01-05-8-0255, dated 24 April, 1968 covering the
fiscal years ending June 30, 1965 and June 30, 1966.
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