
Ralph Elson, Director, Contract Division 

REQUEST FOR CONTRACT ACTION 

I t  i s  requested t h a t  you take the necessary steps to process the 
following described contract action ( C A ) :  

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

Nature of Action Requested: 

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

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

Nature o f  Services To Be Covered by Contract: Research 
- .  
1 i t i e :  "Project t o  Develop Phantoms for Scanning" 

Type of Contract :  

[ x>a S u p p o r t  Agreement [ 3 Cost Type [ 3 Other 

Amount o f  A E C  Funds To Be Obligated by this CA: None 

A E C  Percentage o f  Est. To ta l  Cost To Be Shown by this CA: 

Description o f  Other Changes To Be Covered by th i s  CA: 

N / A  

Modify contract t o  extend period thereunder to  February 29, 1972, 
w i t h o u t  additional funds.  There will be no s ignif icant  change i n  the 
scope o f  the work during the extended period. 

Authority:  
Form AEC-481 (Cont. Auth . )  f r  J .  R. Totter to  S. R. Sapirie dated Oct. 28, 11 

University Divisic 

- .  
:' h ,  

1 1  1 1 3 1 5  
* 



5- 3 month extensiorr+ 6. TERM OF COWTRACT 

0 NEW OOUTR*CT ORENEWAL I~OTMER 12-1-71 thru 2-29-72 
B. E Q U l M E N l  TITLE TO VEST IN: 

0 FIXED PRICE 0 OTHER 0 AEC 
0 Q)6T REIMBURSEMENT -TRACTOR 
-ClAL RESEARCH SUPPORT AGREEMENT (SASA) 

a RECQUYEWDLD TWE OF CONTRACT: 

A. OPERATING EXPENSES 
New AEC Fu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . $  -0- 
mixxmtd AEC Balance Prom Prior Term, if any . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ -0- 
lbtinmkd Conhetor Contribution. On Proportionate Sharing Buiu. if my . . . . . . . . . .  $ 
Estimated Project Cost. For Pertinent Budget Period. . . . . . . . . . . . . . . . . . . .  I -0- 
Budget and Reporting ClPrrification: 06 03 01 
AUotment -fer: 

Budget and Reporting Classification : 
Allotment Transfer: 

06-U -91 ( 24 ) 
8. PLANT AND CAPITAL EQUIPMENT . . $  

14. SPECIAL PROVISIONS AND INSTRUCTIONS. 

The technical aspects of the proposed work have been reviewed and 3rc dppr,Jked. 
work  that  is to be undertaken. None of the AEC funds shall be w d  t o  confer a fellowship 
Please keep us in formed as t o  any problems encountered in your negotiations. 3> wel l  as the dace ot  execution of this contract and the arnqunt of 
funds obligated. If the budget as negotiated differs substantially from that in the proposal. please forward a copy of the revlsed budget ! c  Head 
quarters. 
If not already submitted. a 2 0 0 - w o r 3  summary of the proposed work should be forwarded by  the contractor as soon IS possibie Jftrr n e g i r l ~ r l .  - 
of the contract. 

4 need currently exists for the results of the rcse3r.'- . 

7. CONTRACT NUMBER 

AT(b-1)395 
ia SECURITY CLMSICICATIO(Y: 

Work to be p.rfonnod a under catwary 2 
n defined by AE€ Manual Appendix 3401 

*Extenaim necessary to permit time for the preparation and aibmiaaion of the 
progrese report snd renewal proposal. 

15. ScOpE OF WORK 

I)evrlopments of pheatam which will produce scan-images of no& and abnormal 
clinical conditione. 
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O C C A R T U C N T  O F  WADIOLOGI 

DIVISION OF N U C L E A R  Y C O l C l N E  

Pukr gnibrrritg $ b i d  arnfrr 

0 U . W A U .  W O I T W  C A O O L I I A  

October 1 3 ,  1971 

Dr. C. S. Shoup 
Laboratory and  Uni versi t y  Branch 
Oak Ridge Opera t i  ons Office 
U. S.  Atomic Energy Commission 
Oak Ridge, Tennessee 37830 

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

Dear Or. Shoup: 

We find i t  necessary ‘to ask f o r  an extension of time, wi thout  
additional funding, on th i s  project.  The work for the current 
period has been completed, b u t  more time i s  needed t o  prepare the 
Progress Report and Renewal Proposal. 

The chief reason for the necessity for  this  time extension, 
other t h a n  the press o f  cl inical  teaching duties,  i s  a se r ies  of 
renovations t h a t  have our own and neighboring services in a s t a t e  
o f  upset and confusion. 

I t  is believed t h a t  a n  additional period o f  90 days should be 
qui te  adequate f o r  the completion o f  the necessary reports.  
telephone me col lect  or FTS as soon as you have a decision on t h i s  
(Area Code 919, 684-2466). 

Please 

Sincerely yours, / 
7-L . ’ ;--, / ‘  - 1’ < <.+. 

C. Craig Harris 
Assistant Professor o f  

Rad i o 1 ogy (Medi ca 1 E 1 ec tron i cs ) 

Coorii n a t o y  ponsored Programs 
\ 

CCH : cmb 

CC: Mr. George Kantner 
Mr. Eston Betts 



UNITED STATES 
A T O M I C  ENERGY COMMISSION 

:A*  ;i C G E  C F E 2 A T I C \ 5  

P L' 3 3 x  t 
2 A 6  EilCGE, T E h i L E S S E E  - ' ? : O  

Ralph Elson, D i rec to r ,  Cont rac t  Div is ion  

REQUEST FOR CONTRACT ACTION 

I t  is requested t h a t  you t ake  the necessary steps t o  process the 
following descr ibed  c o n t r a c t  a c t i o n  (CA) : 

1 .  

2 .  

3 .  

4 .  

5 .  

6. 

Nature of Action Requested : 

[ ] S e l e c t i o n  of N e w  Cont rac tor  and/or Negotiation of Contract  
Number: 
Cont rac tor :  

[ x ]  Modif icat ion o f  Contrac t  
NumberZAT- (40-1 )-3945 
Contractor  :Duke Uni vers i t y  

Nature o f  Services  To Be Covered by Contract :  Research 

T i t l e :  "P ro jec t  t o  Develop Phantoms f o r  Scanning" 

Type o f  Contrac t :  

[ J Support Agreement [ ] Cost Type [ ] Other 

Amount of AEC Funds To Be Obligated by this CA:  $1 091 00 

A E C  Percentage o f  Est .  Total  Cost To Be Shown by t h i s  C A : N . A .  

Descr ipt ion o f  Other Changes To Be Covered by this CA: 
Modify c o n t r a c t  to reduce AEC Support  Cei l ing from $6,202 t o  $5,203.56 
f o r  the period May 1 ,  1969 through J u l y  31, 1970, and t o  increase  the 
AEC Support  Cei l ing  from $3,764 to  $5,853 f o r  the  period August 1 ,  
1970 through November 30, 1971. 

s *  

7. Authori ty:  
Ce r t i f i ed  Statement of Costs frm Co t r a c t o r  dtd 3-5-71 
TWX frm tM t o  S dtd  6-13-71, &-k,%fi~ 

N P  /hi? 
Herman M. Roth, Director  
Laboratory and Uni versi t y  Division 0LE:EM 
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1. DATE AICPLI W 81 U. S. ATOMIC ENERGY COMMISSION 

CONTRACT AUTHORIZATION 
3.A. TO 

S. R. S a p i r i e ,  Manager 
Oak Ridge Operat ions O f f i c e  Divis ion of Biology and & d i c i n e  

-- -___ 
4 A CONTRACTOR INamc P d d r m  Wnmcnr,  etc I ' 4 8 PRINCIPAL INVESTlGATORlSl 

2 * u n * M l u T n m  m. 

DUKE UNIVERSITY 
Durham, North Caro l ina  

6. Suppl. S. TERM OF CONTRACT 

0 N€W COUTRACT 0 R E Y L I I M  8/1/70 thru 11-30-71 
9. EOUIPMLNT TITLE TO VESl IN: I RECOYMENDED TWE OF mfllgf: 

i c *  CRAxGHARRIS 
7. CONTRACT NUMBER 

AT(40-1)3945 
10. SECURITY CLASSIFICATKY): 

0 FIXED PRICE 0 OTHER 
0 COST REIMBURSEMENT 
~ ~ C I A L  RESEARO( 3UIMRT AGREEMENT (SRSAI 

0 AEC Work to be performed h under c r t o g o r y L  

u defied by AEC M U I U  Appoadix 3401. CONTRACTOR 

is. ScOPE OF WORK 

Developments of phantoms which will produce scan-images of normal and abnormal 
c l i n i c a l  conditions. 

c S I W  
JUM 2 '1  l8?l 

. . . . . .  
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

Or\)/, F?I[IC.' C P t  R 4 T I O N S  

P O  U O X  E 

GAK HIDGI., T E N N E S S E E  37530 

&t. I ). x.. 

J,  R. Totter, Director, Dlvlrlon o f  Blalogy and Medlclne, HQ 

Enclosed i s  a copy o f  the c e r t i f i e d  expenditure statement submi t ted 
b the abcve i n s t i t u t i o n  cover ing  the  pe r iod  ended July 31 - 7970 , and a sumnary of c o n t r a c t  o b l i g a t i o n s  and expenditures f o l l o w s :  

9 

AEC's Ob l iga t ions  for. Perlod 5-1 -69 t h ru  7-31-70 

Ant i c ipa ted  Tota l  P r o j e c t  Cost 9,202 .oo 
New Fmds P r o v i d e d  
Residual Funds 
AEC Suppor t  Cei?in- 

6,202 . 00 
6,202 . 00 

0 

Percwtage o f  A f f  Su;;ort 100 "* 

Actu31 Expendi t J r s  f ~ p  Per lod  5 4 - 6 9  t h ru  7-31-70 
Tota l  F;o;e~'i Cost- $5,203.56 

5,203.56 A E C ' s  Share Based  on Percentage* 

A E C ' s  Suppori C e i  1 i n g  6,202 . 00 -- 

Actual Residual ~JI-~CIS 99a,44 

8-1 -70 t h ru  7-31 -71 AEC' s Ob1 i g3 ti 01;s f c r  Pe r i  ~ ( 1  
9,854.00 . -- A n t i c i p a t e d  Tot31  p r o j ? c t  C o s t  

New Funds Provi dsd and Current Support Cei 1 i ng  3*764*00 
Estimzted Residual Ftirids 2,090.00 - 
Percentage of AEC Support 100 x 
Tota l  Ant ic ipa ted  AEC Support 5,854.00 



, . - . .  '. . 
__- ... ---- 

J .  R. Totter 2 
M q R l S n n  

In view of the preceding sumary, i t  appears tha t  the action indicated 
below i s  necessary: 

[ ] No action required; funding  and expenditures were as con- 
temp1 a ted. 

[ 3 Contractor reports S unexpended, whi ch was not 
considered i n  renewal. Advise di sposi tion o f  these 
funds . 

[ x ]  Contractor estimated $2~0%.00 i n  unexpended funds a t  
time o f  renewal, The actual balance was $ 998.44 , 
which i s  less  t h a n  the amount estimated. he need 
$ 1  s031.56 additional funds t o  increase supDort cei l ing 
t o  the amount contemplated i n  Appendix "A" t o  contract. 

[ ] Contractor  e;tir;ia:ed 5 i n  unexpended funds. 
The actuai balance was? , which i s  $ 
i n excess of  a n t i c i p a t e d  b a l  ance. 
l a t t e r  0 - c -  d : '  

Advi s e  d i  sposi t i  on o f  

Herman M. Roth, Di rec tor  
Laboratory a n d  University Division 
Oak Ridge Operatlons OLE : BLJ 

Encl os u re : 
Statenent Johnson: jeb c--- 

5 - I 3 -' ?[ cc w/encl. 
W .  H. Henderson 'Jyo 
* Ue are advlslng contractor that addltlonal fundlng I s  not aval'lab~e, 
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1. 

2. 

3 .  

4. 

5. 
6. 

APPENDIX " C " 1  - 
U. S .  iiT0:IIC EIERG',' CC'Z.iISSI91I 

Statc--"n'- of Arr.1-1-Y Cas:s 

Mx2e m d  c.ddress of C m t r X c o r :  Du:/.cl UnlversL*-- r ,  rJur?.z"-., X. C .  77756 

Contract  Nuxber: AT'-(40-1) -39b5 

Con t rac to r ' s  Account number: 323-0019 

Beginning m d  ending d a t e  of p e r t i n e n t  c o n t r a c t  period:5/1/59-7/31/7C 

Support c e i l i n g  f o r  the p e r t i n e n t  c o n t r a c t  per iod:  $6,202.00 

C o s t s  incurred during t h e  p e r t i n e n t  c c n t r z c t  per iod.  

Cost Categories  Amount 
a. S a l z r i e s  and Flcges $1,873 79 

D r .  C .  C .  Harris, P r i n c i p a l  I n v e s t i g a t o r  

0 .  

C .  

6 .  

e .  

* Contri5uted by o t n e r  s3,;rces : .~3  nc~t  
included I n  above c-?s';s 

T o t z l  D i r e c t  Ex2enditures 

f .  I n d i r e c t  ChzrFes 

/(553 of S a l a r i e s  and Wages) 

Totz l  Costs 

c-1 

$ 136.93 

$1,455.49 

$I 141.73 

$ '506.08 

$5,203.56 / 



c 
F 

f . 3-5-71 

the b e s t  cf cor rc r t .  t c  m 

C .  C r Q i z  ?I?.rris, Assistmt Profess3r of I i a d ; _ o l n y  
Ilme and t i t l e  of  2 r i n c i p Z . l  I nves t ig sco r  

S. C. Hzrward, Assistrnt  Treasurer 
NaTe and t i t l e  of b u s i n s s s  o f f i c e r  

c-2 

I t 1 1 3 6 4  
. ..-=,,- 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK R i D G E  OPERATIONS 

P O  B O X  E 
OAK RIDGF, TENNESSEE 37630 

&% 2 8 1971 

REQUE S i  F52 C3:;'FlACT ACTIati 

I t  i s  requested t h a t  you t a k e  the necessary s teps  t o  process the following 
described con t r ac t  ac t ion  ( C A )  : 

1 .  >.lat:Jre of Action Requested: 

[ 1 Select ion o f  New Cont rac tor  and/or  :Iegotiation o f  Contrac t  
Number : 
Contractor:  

Modify con t r ac t  t o  extend per iod thereunder  t o  November 30, 1971, 
without  addi t ional  funds.  There will be no s i g n i f i c a n t  change 
i n  t he  scope o f  the work dur ing  the extended period. 

7 .  Author i ty : 
Form AEC-481 (CA) frm John R. Totter, HQ, 

dtd  4-21-71. 
, . A  1 .-:= - 

OLE xm 
derman ;,I. Roth, Di rec tor  
L abc. 1-3 t o r y  and Ur, i ver s i t y  Di v i s i o ~ ;  



1. M T l  2 ~ R l U T K m  
U. S. ATOMIC ENERGY COMMISSION ! *. * I o n  MI1 

0 FIXED PRICE 0 OTMER 
0 COST REIMBURSEMENT 

IDSrrCIAL RESEARCH SUPPORT AGREEMENT (SRSA) 

1 

CONTRACT AUTHORlZAnON 
j 3.8 FROM 3.A. TO 

S . R .  S a p i r i e ,  Manager 
Oak Ridge Opera t ions  O f f i c e  

John R .  Te 
Div i s ion  o f  Bio 

4 A CONTRACTOR /Name. Addre% lkunment,  crc i 4 B PRINCIP~~~VESTIGATORIS) 
I 

0 AEC 
Q CONTRACTOR 

Work to be p d o r m d  i undu c r t e i o r y I  
n defined by AEC W u d  Appendix 340 I .  

R a l e i g h ,  North C a r o l i n a  
I 7. COWTRACT NUMBER 5. 4 mo . ex t . w/o f unde I a TERM OF coNTRACl I 

0 NEW CONTRACT 0 RENEWAL e o r n ~ ~  I 8-1-71 t h r u  11-30-71 AT(40-1)3945 
8. RECOYMfiNDLD T W €  OF COISfRACT: I 0. EOUIMENT TITLE TO VEST IN: 1 ia HWRITV CWFICATION: 

Extens ion  necessa ry  t o  a l low f o r  completion and e v a l u a t i o n  of phantoms 
b e f o r e  submission of renewal  p roposa l .  

16. SCOPE OF WORK 

Developments of phantoms which w i l l  produce scan-images of normal and abnormal 
c l i n i c a l  cond i t ions .  

MR23 lgn 

. .  -. . -. . 
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O C P A R T ' M L N T  OF R A O l O L 0 , G V  

O l V l S l O U  OF U U C L L A R  M C O I C I U E  

Herman N. Roth, Director 
Laboratory and Uni versi ty Division 
Oak Ridge Operations 
United States  Atomic Energy Comnission 
P. 0.  Box E 
Oak Ridge, Tennessee 37830 

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

Dear Dr. Roth: 

I am i n  receipt  of your le t ter  o f  Apri l  2, 1971 i n v i t i n g  my a t ten t ion  
t o  the submission o f  the renewal proposal and progress report which  will be 
due May 1 ,  1971. 

the period o f  this contract ,  w i t h o u t  a d d i t i o n a l  funds, f o r  120 days. 
Chief of among the several reasons for  th i s  request i s  the fac t  t h a t  I have 
been invited by the Atomic Energy Commission t o  represent the United States 
a t  an I A E A  T h y r o i d  U;)tzL:? Procedure Cornittee i n  mid-Vay. 
asked t h a t  each participant prepare one or more working papers t o  expedite 
the conduct o f  the i r  meeting on t h y r o i d  uptake. 

on this contract. 

I would l ike  to  request t h a t  you obtain for  me permission t o  extend 

The I A E A  has 

This travel and the preoara- 
tiOll f o r  i t  , - z - -  - - . - - -  c -  - - - ?  3: t h e  e x ' j ~ r j e  c z  i , c r k  1 p 2 ?  ~ 7 : r n e d  t o  d c  

While we have several phantoms in design and construction a t  th i s  p o i n t ,  
the interruptions fo r  t h e  Vienna meeting and for the Los Angeles meeting of 
The Society o f  CJuclear Medicine will necessarily delay completion and evalua- 
tion o f  those phantoms until July. We have suff ic ient  funds available t o  
complete th i s  phase o f  the work, which  I would l ike very much t o  do before 
consi deri ng the renewal proposal. 

I t  would be a pleasure t o  hear from you a t  your e a r l i e s t  convenience 
regarding permission t o  ex tend  this contract as requested. 

1 
Sincerely yours Ld- 
C. Crai 9' Harri s 

CCH: cmb 

CC: Mr. S. C.  Harward 
Mr. Eston Betts 
Dr. C. S. Shoup 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK R I D G E  O P E R A T I O N S  
P O  B O X  E 

O A K  RIDGE.  T E N N E S S E E  37830 

Ralph Elson, Director, Contract Division 

REQUEST FOR CONTRACT ACTION 

I t  i s  requested that you take the necessary steps t o  process the following 
described contract action (CA) :  

1. Nature of Action Requested: 

[ J Selection o f '  New Contractor and/or kgotfat ion o f  Contract 
Number : 
Contractor: 

[ X 3 Modification o f  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 o f  Contract: 

[ X  3 Support  Agreement [ 1 Cost Type [ ] Other 

4. Amount o f  AEC Funds To Be Obliqaled by this CA: $3,764.00 

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

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

Modify contract to provide for  the performance of addilonal research 
t o  be completed d u r i n g  the period 8-1-70 - 7-31-71. 
ceil ing for  the extended period i s  $3,764. I t  i s  now estimated t h a t  
$2,090 i n  unexpended funds will be added t o  the support ceiling. 
T i t l e  to  equipment shal l  vest i n  the contractor under authority. 

The AEC support 

of PL 85-93r~, 

7. Authority: 

Form AEC-481 (CA)  f r  J.  R. Totter 
dated July 15, 1970. 

OLt: EMM Laboratory and Uni vert1 ty Di v i  s i  on 

. .  . . .  . . .  



dUKE UNIVERSITY 

APPEND1 X " A "  

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

Fdr the Contract  ?e r iod  August 1, i 970  through J u l y  3 1  , 1971. 

A- I RESEARCH TO tlE PERFOR,.lEJ BY COf4TRACTOR 

The Contractor w i l l  cont inue s tud ies and design f o r  the development o f  
phantoms f o r  medical rad ionuc l ide  imagi ng t h a t  w i  11 produce p i  c tures 
s i m i l a r  t o  those from c l i n i c a l  s tud ies.  These phantoms, i n  the  proto- 
type stage, w i  11 be used f o r  s tandardi  s i  ng record ing  techniques, checki ng 
the imaging equipment fo r  mal funct ion , f o r  student t ra in ing ,  and f o r  the 
assessment o f  imagi ng-data-processi ng techniques usefu l  i n  nuclear medicine. 

O r .  C. Craig Har r is ,  P r i n c i p a l  Inves t iga tor ,  expects t o  devote approximately 
10% o f  h i s  t ime o r  e f f o r t  t o  the con t rac t  work. 

A - I 1  WAYS AND MEANS OF PERFORMANCE 

(a)  Items Included i n  To ta l  Estimated Cost: 

Salar ies and Waqes: 

Techni c i  an 
Z 1  e r i  ca l  He1 p 

Employee Eenef i t s  : 

Supplies and Mater ia ls :  

CoDal t -57 ,  material f o r  phantms and storage 
sh ie lds,  and general i terns. 

Pub1 i c a t i  ons and Communi cat ions : 

Equipment t o  be Purchased or  Fabr icated by the 
Contractor: 

- a Equipment Estimated t o  Cost Less than $1 ,000: 

None 

- b Equipment Estimated t o  Cost i n  Excess o f  $1,000: 

None 

Travel : 

I n d i r e c t  Costs (Fixed a t  563 of Salar ies and Wages): 

$2,320 .OO 

234.00 

1,400 .OO 

100.00 

0 

500.00 

1,300 .OO 
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DUKE UNIVERSITY. - 2 -  CONTRACT NO, AT- (40- 1 ) -3945 

(1 )  Items t o  be Contr ibuted by the Contractor: 

Approximately 5% of t ime fo r  two co- inves t iga tors  and 
f r i n g e  benef i t and overhead thereon. 

( 2 )  Items t o  be Contr ibuted by the Government: 

None 

(c)  Time o r  E f f o r t  of Principal Inves t i ga to r (s )  Contr ibuted 
by Contractor, b u t  txc luded from Computation o f  Support 
Cost and from ConsYderation i n  Propor t ion ing Costs: 

Approximately 10% o f  t ime by Pr inc ipa l  I n v e s t i g a t o r  and f r i n g e  
benef i t s  and overhead thereon. 

A-I11 The t o t a l  estimated cos t  of items under A-I1 (a)  above f o r  the 
contract per iod s ta ted  i n  t h i s  Appendix " A "  i s  $5,854.00; the  
Conmission w i l l  pay 100% of t he  actual  costs o f  these items i n -  
curred dur ing  the con t rac t  p e r i o d  s ta ted  i n  t h i s  Appendix "AI', 
sub ject  t o  the prov is ions  of  A r t i c l e  111 and A r t i c l e  B-XXVII. 
The estimated AEC support cos t  f o r  the cont rac t  pe r iod  s t a t e d  
i n  t h i s  Appendix "A"  i s  45,854.00. 

The estimated AEC support cos t  i s  the basis fo r  c a l c u l a t i n g  the  
payments provided f o r  i n  A r t i c l e  B-XI. 
AEC funds t e n t a t i v e l y  est imated t o  be remaining i n  the  con t rac to r ' s  
hands from previous periods under t h i s  contract, the a d d i t i o n a l  
funding t o  be added t o  the l e t t e r  of c r e d i t  a t  t h i s  t ime i s  $3,178.60. 
AEC funds remaining from previous periods not  t o  exceed $2,090.00 
a re  hereby author ized t o  be app l i ed  t o  the cur ren t  pe r iod  above, 

I n  view o f  the amount o f  



DUKE UNIVERSITY 
Raleigh. North Carolina 

0 AEC 
[XL CONTRACTOR 

0 FIXED PRICE 0 OTHER 

0 COST REIMBURSEMENT 

S P E C I A L  R E S E A R C H  S U P P O R T  AGREEMENT ( S R S A )  

C. CRAIG :IARRIS 

Work to  be performed h under c a t q o v I  
IS defined by AEC ,Manual Appendix 3401. 

91 .  PROJECT TITLE 

0 NEW CONTRAm ll RCNEWAL 0 OTHER 8-1-70 t h m  7 - -  31 71 

I I  CI' TO IIETIEJnP PHAEIUS FOR SCANNSNG" 

Walter H. Wevzen 
12. HEADQUARTERS TECHNICAL CONTACC 

1'. FINANCING 

A. OPERATING EXPENSES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NewAECFunds s 3,764 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 5,854 
Estimated AEC Balance From Pnor Term, if any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S -90 

Estimated Contractor Contribution, On Proportionate Sharing Basis. if any . . . . . . . . . . . . . . . .  f 
. . . . . . . . . . . .  . s  5.37; Estimated Project Cost. Fdr Pznincnt Budge: P e r i d  . . . . . . . . . . . . .  

AUotment Transfer: 

%- 

06 O@ 91 (24) 
Budget and Reporting CldsiifiLrtion. 03 0 [ 

N B PLANT AND CAPITAL EOUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .s 
Budget and Reponing Cluss~ca t ion:  
Allotment Transfer: 

14. SPECIAL PROVISIONS A N D  INSTRUCTIONS 

The  technical acrecrc n l  TI-c FrorS-+! work have k n  reviewed and are a;;.--rr? !* 

Piea.c. L P ~ D  us iiiftyy,c2 J G  ' 1 3  any prcblcin. e-,- , ? ' t  - < d  in your ncLv1ia::t n s .  a s  wc!I as rhe date of execution of th is  c o n r r a c  and the amount d 
funds obligJted. I f  the budget as negotiated diAcrs substantia;:y Irurn I! .r: ci rnc prq-,-,.Jl, p!easc forward a copy of the r d  budget 70 Hcad- 
qua rteri. 
i f  nt.: d ' r r l d v  rulmirird.  a 2Wa-ord summary o I  r t e  proposed work should be forwarded by the ccntractor as xno as pcrsik:e after oegtn t ion  of 
the contract. 

1 rrr? cuvent!? cxkrs for the rerultr d the m a r c h  ,>r 
r + J t  .. rn :>c u:idcr:2ken. S ..I the AEC funds shall be used to conicr a fe..,m.i IF. 

18. .COPS O F  WORK 

Developments of phzntorns which w i l l  produce scan-imges of normal and ahormal  
c l i n i c a l  conditions. 



UNITED STATES 
ATOMIC E N E R G Y  COMMISSION 

O A K  RIDGE OPERATIONS 
P O  B O X  E 

O A K  RIDGE, TENNESSEE 37830 

27, I970 

We are submi t t i n q  f o r  your review and aooroorjate ac t ion  the 
fo l  lowing information concerni nq the contract  whi ch w i  11  exDi  r e  

On JUIJ 31, lorn8 
1. Renewal Proposal 

3 ,  Financial  Statement 
4, ZOO-Word Summary 
2. Progress Renort 1:' 

4) inclUdcci I n  W a f  P-rI 
(3)  

We shal l  aopreciate your advising us of your decision so t h a t  we 
may proceed with the necessary cont rac t  act ion a t  the e a r l i e s t  
Dossible date. 

OLE: 

Enclosures : 
As L is ted  Above 

Laboratory rRd-Universi  t y  r ) iv is ion  
r)ak Rfdqe Onerations 



RENE!IAL PROFOSAL 
AEC CONTRACT A T - ( 4 0 - 1 ) - 3 9 4 5  

PROJECT TO DEVELOP PHANTOMS FOR SCANNING 

/ 
Division o f  Nuclear Medicine 
Department o f  Radio1 ogy 
Duke Uni versi t y  M2di cal Center 
Durham, North Carolina 27706 

1 May, 1970 

_ .  

* c. L 
C .  Craiq HarrPs 
PrincTil  I n y t i g a t o r  

. C. Harward 
. Assistant Treasurer 



RENEWAL PROPOSAL 
AEC CONTPAZT SAT-(40-1)-3945 

"PROJECT TO DEVELZF FtiCI:!TOPS FOF! SCA?::JIFJG" 

Di v i  si  on o f  Nuclezr Med' cine 
Department o f  Radio losy  

Duke University Medical Center 
Durham, North Carolina 27706 

C. Craig Harris, Principal Investigator 

Project Abstract: 

medi cal radi onucl i de scanning and i magi ng . By the devel opment o f  
these phantom targets, i t  i s  hoped to  produce a general improvement 
i n  the r e l i a b i l i t y  and efficacy of imaging techniques i n  c l inical  
nuclear medicine and thus promote the delivery of be t te r  health care 
t o  the general public. 

The purpose o f  this  project i s  t o  develop phantom targets for  

Background Informati on: 

the personnel qual i f icat ions.  
This material was supplied i n  the original proposal a l o n g  w i t h  

The  present s ta tus  o f  t h i s  project i s  described i n  t h e  accompanying 
progress report  which describes the s e t  o f  normal b r a i n  scan phantoms 
that  have been produced t o  date. 

PROPOSAL : 

I t  is  proposed t h a t  the contract be renewed t o  permit a continuation 
of t h i s  development, and t o  obtain the  benefit  of the i n i t i a l  e f for t  thus 
f a r  expended. 
sui table  sources of radioactivity f o r  this type o f  phantom. I n  a d d i t i o n ,  
a basic type o f  phantom has been successfully constructed. Further support 
i s  requested to: 

Results t o  date include the sat isfactory promulgation of b 

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

(2)  Construct a second s e t  of brain scanning-phantoms t o  simulate 
abnormal condi t i  ons i ncl udi ng tumors. 

(3) Extend this principle t o  phantom targets  suitable for simulation 
of o ther  organ scans, notably 1 i ver-spl een, 1 ungs and ki dneys . 

(4 )  Modification of the foregoing t o  allow the s l a b  sources to  be 
f i l l e d  w i t h  a solution of Tc-99m instead of Co-57. 
o f  t h e  s lab  sources w i t h  Tc-99m may be considerably mor(- useful 
i n  those inst i tut ions using molybdenum-technetium generctors 
and would, i n  general, lessen the radiation level from the slab 
sou- themselves i n  periods of non-use. 

Daily f i l l i n g  

I I I l 3 3 h  
. -. 



I t  i s  bel ieved  t h a t  t h e  r e s u l t s  o f  t h i s  s tudy  so f a r  a r e  useful and 
that  the  c m t i n u a t ' e n  will  be even riore 3 r o d u c t i v e .  I t  i s  b e l i e v e d  t h a t  
t k f > j e  s tuc-e . ;  w i l l  be o f  considel-a?!9 i r s e f ~ 1 r : c s  t o  t h e  f i n l d  of  nuc; t l - , . r  
w d i  c i  ne Scd c o n t r i  bcite ina te r ia l  l y  t o  the  pub1 i i wt.1 f a r e .  

E 0 I13CiS 
- 2- 



PROPOSED BUDGET 

Perscn tiel : 

P r o j e c t  D i r e c t o r  1 ox 
Co-i nves ti ga to r  5% 
Co-i nves ti ga to r  5% 
Techn ic ian  30% 
C1 e r i  c a l  10% 

Fr inge benef i t s ,  10.1% o f  S.&W. 

Suppl i es : 

25 mCi Co-57 
M a t e r i a l  for phantoms and storage s h i e l d s  

t o  be const ructed a t  Duke U n i v e r s i t y  

General 

Pub1 i c a t i  ons and Communi ca t ions  : 

Trave l  : 

$1,000 

200 

200 

100 

500 

TOTAL D I R E C T  COSTS $4,550 

I n d i r e c t  costs a t  
es tab l i shed  r a t e  o f  
569 S . &  N . *  1,300 

$5,854 

* & s u l t i n g  f rom negot ia t ions  based on Defense Contract Audi t  Agency 
Audit Report No. 122-01-9-0321 , dated 23 May, 1969 covering the 
f i s c a l  year ending June 30, 1968. 



Budget Expl ana t i  on: 

The request i s  s l i g h t l v  less t h a n  t h ?  amoun t  r e c l u e s t e d  f c r  t h e  
f i r s t  year i n  -,-ejection o f  t h e  needs for the second y e a r .  

The changes i n  sa la r ies  a n d  wages re f lec t  changes i n  wage scales 
a t  Duke University. The price o f  Co-57 i s  less currently t h a n  was 
anticipated a t  the outset  of this  project. 
reduced because of the successful completion o f  the source construction 
phase o f  the p ro jec t .  
enough that papers will be presented a t  the meeting o f  the Southeastern 
Chapter of the Society o f  Nuclear Medicine i n  Cincinnati i n  October and 
that t h e  Annual Meeting o f  the Society of  Nuclear Medicine in Los Angeles 
i n  June of 1971. 
a t  the level or' the f i r s t  year. 

Funds f o r  construction are 

I t  i s  expected t h a t  t h i s  project will be successful 

The request f o r  travel funds accordingly has been l e f t  



ITEM 

Salaries 81 Wages 

Fringe benefi ts  

Suppl i es 

Pub1 i cations and 
Communi cations 

Travel 

Indirect  Costs 

BUDGET 

$2,130.00 

200.00 

2,000.00 

BALANCE 
Apr.  30, 1970 

$2,130.00 

200.00 

1,322.84 

200.00 102.60 

500.00 176.25 

1,172.00 1,172.00 

$6,202.00 $5,103.69 

EST I MATED BALANCE 
July 31, 1970 

8 730.00 

60.00 

800.00 

100.00 

0 

400.00 

$2,090.00 

The estio'ated balances fo r  April 3G, 1970 are based on our Division 
records and a r e  subject t o  correction by f ina l  statement. 
t o  J u l y  31, 1970 are based on current a n d  approved future salary r a t e s ,  
and the estimated act ivi ty  level f o r  t h i s  time period. 

The projections 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

CAK R I D G E  O F E R A T i O U S  

.; B O X  E 
O A K  91DGE, T E h ' u E s S E E  .--.'I 

FEB 1 3  1910 

Ralph Elson, D i rec to r ,  Contract  U i v i s i o n  

REQUEST FOR CONTRACT ACTION 

I t i s  requested t h a t  you take the  necessary steps t o  process the  f o l l o w i n g  
described cont rac t  a c t i o n  (CA): 

1. 

2.  

7 - .  

4. 

5 .  

6, 

Nature o f  Act ion Requested: 

[ 3 Select ion of New Contractor  and/or Negot ia t ion  o f  Contract 
Number : 
Contractor: 

[ x x ]  Mod i f i ca t i on  o f  Contract  
Number: ~ ~ - ( 4 0 - 1 ) - 3 9 4 5  
Contractor: Duke Un ive rs i t y  

Nature of Services To Be Covered by Contract: Res ea r c  h 

T i t l e :  PROJECT TO DEVELOP PHANTOMS FOR SCANNING 

TyDe o f  Contract: 

[ x ] Support Agreement [ 3 Cost Type [ ] Other 

Ainount o f  AEC Funds To Be Ob1 iga ted  by t h i s  CA: None 

AEC Percentage of E s t .  To ta l  Cost To be Shown by This CA: N/A 

Descr ip t ion of Other Changes To Be Covered by This CA: 

Modify cont rac t  t o  extend pe r iod  thereunder t o  July 31, 1970, 
wi thout  add i t i ona l  funds. There w i l l  be no s i g n i f i c a n t  change 
i n  the scope o f  the  work dur ing  the  extended period. 

7 .  A u t h o r i t x  

Form AEC-481 (Cont. Authr.) from J 
dated February 5, 1970. 

DLt :  EMM Laboratory and Uni vers i  t y  D i  v i  s i on  

I I I ' 1 3 9 9  



Form AEC-181 
(6-67) 

12. 2FAIlf 3 3 R I S  
JACK K. G3ODRICY. W.D. 

i 
i DUG? '.JTJERS ITY 

North Carolina I - .  M e n -  
6. T E R M  OF C O N T R A C T  7. CONTRACT NUYaER 

I AT(40-1\-(_94c 
.- 
a. RECOMMENDED T Y P E  OF CONTRACT. , s. EQUIPMENT n n c  TO VEST IN: , IO. SECURITY CLASSIFICATION: 

3 mo. e x t .  w/o funds.  
0 NEW CONTRACT o RENEWAL B O T H E R [  5-1-70 t h  7 - -  31 70 

0 f l X E D  PRICE 

0 COST REIMaURSEMENT 

0 AEC 
a C O N T R A C T O R  

0 OTHER 

@ S P E C I A L  R E S E A R C H  S U P P O R T  A G R E E M E N T  ( S R S A I  

1 Wcrk to be performed is under crtegory_l 
as dchncd by AEC iLirnurl Appendix 3101. ! 

11. P R O J E C T  T I T L E  

* "PROJECT TO DEVF.T,OP P w  r-" 
12. HEADQUARTERS TECHNICAL CONTACT 

Walter H. Weyzen LWLq'x4.L. 
1s. FINANCING 

A. OPERATING EXPENSES 
N C W A E C F I J ~ S . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I - 0 - 
Estimated AEC Balance From Prior Term, if any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f - 0 - 
Estimated Contractor Contribution, On Proportionate Sharing Basis, if any 
E,t;m~!c? 210je.t To\t .  For Pertinent Budget Period. . .  . . . . . . . . . . . . .  . s  - 7 - 

. . . . . . . . . . . . . . . .  S 

- 
Mudget and Reporting Clawticdiion. '36 1; 
Allotment Transfer: 96 01 91 (2q 

B PLANT Ah: C A P ! T A L  EOUIPblENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .s 

-____- .Allotment Trmsfer 
14 S P E C I A L  P R O V I S I O N S  A N D  I N S T R U C T I O h 3  

Ex:. r e q J e s t  due t o  d e l a y  i n  r e c e i v i n g  o r d e r  of l e a d  f o i l  necessa ry  f o r  work 
on c o n t r a c t .  

18. .COPS O f  WORK 

Phantoms are be ing  developed which would assist  phys ic i ans  wi th  t h e i r  scanning 
p r o c e d w e s  i n  a p r a c t i c a l  way. 
c o n d i t i o n s  by p e r m i t t i n g  ad jus tments  of t h e  in s t rumen t s  p r i o r  t o  p a t i e n t  u se .  

These Dhantoms w i l l  he lp  p o r t r a y  s e l e c t e d  c l i n i c a l  



Herman N. Roth, Director 
Laboratory and Uni versi ty  D i  v i  si on 
Oak Ridge Operations 
P. 0. Box E 
Oak Ridge, Tennessee 37830 

Subject: RENEWAL OF CONTRACT NO. AT-(40-1) - 3945 c:'kJfl, N. cI 27706 
Dear Or. Roth :  

Thank you for  your i e t t e r  o f  January 8 pertaining t o  the 
submission o f  a renewal proposal and progress report ,  due 
February 1 ,  1970. 

I hereby request an extension of this contract, without 
z d ~ ~ : - x ; l  f u n d i n g .  
ru:,:,;Jg b e h i n d  schedule f o r  a number o f  reasons. Nearly two 
nonins of the contract p,eriod had elaps2d before we received 
fir, n o t i f i c a t i o n  t h a t  t h e  award had been made. This i n  tu rn  
, ,. - - . - ~ c z d  tfi t h  tne scneccrl i n g  of 3i1f r3search technicians and  
stu:::,: r,e?p. Further, we experienced a considerable delay io  
an ~ r z r  f o r  ; e & d  f o i l  wh ich  had t o  be ;i)ecia;ly ro l l ed  and  
3re3a red .  

The performance o f  this  contract i s  

. P.-- 

A t  this time, however, work on the contract i s  proceeding 
An extension o f  3 months, delaying the end o f  the Gu; ~i well. 

c u i r n t  granting period from April 30 t a  July 31, 7970 wolrld, 
I beiieve, enable us to b r i n g  the work on th i s  contract up  t o  
schedule. 

!de therefore reqiiest o f  the Cormission a 3 months extension 
w i t h o u t  additional f u n d i n g .  
a t  your earl ies  t convenience. 

We would be pleased t o  hear from you 

C. Craid Harris 

CCH : cmb 

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



UNITED STATES 
ATOMIC ENERGY COMMISSION 

;AK R I D G E  3PERATIC'JS 
P O  BOX E 

c1y  R!CGE,  T E Y r h E S S E E  z F : r  

Ralph Elson, Di rector ,  Contract  D i v i s i o n  

REQUEST FOR CONTRACT ACTION 

It i s  requested t h a t  you take the necessary steps t o  process the fo l lowing 
descr ibed cont rac t  a c t i o n  (CA): 

1. 

2. 

3 .  

4, 

5. 

6. 

7. 

Nature of  Act ion Requested: 

[ X]  Select ion o f  .New Contractor  and/or Negot iat ion o f  Contract 

C0ntractor:Duke U n i v e r s i t y  

Number: 
Contractor:  

Number: AT-(40-1)-3945 

[ 1 Modi f i ca t ion  o f  Contract  

Nature of Services To Be Covered by Contract: Research 

T i t l e :  "Pro ject  t o  Develop Phantoms f o r  Scanning" 

Type o f  Contract: 

[ x ]  Support Agreement [ ] Cos t  Type [ ] Other 

Amount o f  AEC Funds To Be Obl igated by This CA: $6,202.00 

AEC Percentage o f  E s t .  Total  Cost To Be Shown by This CA: 100% 

Descr ip t ion  o f  Other Chanqes To Be Covered by This CA: 

New cont rac t  t o  provide f o r  the performance of research t o  be 
completed dur ing the per iod May 1, 1969, through A p r i l  30, 1970. 
The AEC has approved a support c e i l i n g  of $6,202. T i t l e  t o  equipment, if an 
s h a l l  vest  i n  the  cont rac tor  under a u t h o r i t y  of Publi 
Designate D r .  C. Craig H a r r i s  as P r i n c i p a l  Invest iga 

Author i ty :  

Form AEC-481 (Contract Author iza t ion)  from J .  R. Tot ter  
t o  S. R. Sap i r ie  dated A p r i l  30, 1969. 

Herman M. Roth, Di rector  
Laboratory and Univers i ty  D i v i s i o n  



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

APPEND I X I' A "  

For tne C o n t r a c t  Period May 1 ,  1969, t h r o u g h  Apr i l  30, 1970. 

A - I  RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor will conduct research directed a t  the development o f  phantoms 
for use i n  the testing and adjustment of nuclear medical scanning equipment, 
t h u s  assist ing physicians in scanning procedures. 
portray selected clinical  conditions by pemi t t ing adjustment of instrumentation 
pr ior  t o  patient use. 

These phantoms will help 

I t  i s  expected that  the Principal Investigator will devote approximately 10% 
o f  his time or e f fo r t  t o  the project. 

A-I1 WAYS AND MEANS OF PERFORMANCE 

(a )  Items Included i n  Total  Estimated Cost: 

( 1 )  Salaries and Wages: $2,130.00 

Dr. C.  C. Harris, Principal Investigator 

2 Co-Investigators (5% of time)* 
Technician (30% of time) 
Clerical Help (10% of  t i v e )  

( l o ;  o f  time)* 

*Contributed by other sources and not included i n  above costs. 

3 ) Ernpl oyee Benef i ts  : 200.00 

( 3 )  Suppl des and Materials : 2,000.00~ 

Cobal t -57 ,  material for phantoms and storage shields 
(lead and cadmium or t i n ) ,  and general i terns 

( 4 )  Pub1 i cations and Comnuni cations : 200.00. 

( 5 )  Travel: . 500.00 * 

( 6 )  Indirect Costs (55% o f  Salaries and Wages): 1,172.00 ' 

(b) Items Significant to the Performance of This Contract,  B u t  Excluded From Cornrut, 
t i o n  o f  Total Cost and From Consideration i n  Proportioninq Costs: 

None 

( c )  Time o r  Effort of Principal Investiqator To Be Contributed by Contractor: 

None under this  paragraph. 

A-111 Tne t o t a l  estimated project cost o f  A - I 1  ( a )  above for the contract period 
s ta ted above i s  $6,202.90. 



FormhE 1 
(6-67. 

-. --- 
1. DATE a. AUTMORIUTIOW 

U. S. ATOMIC ENERGY COMMISSION i -. UV. s4.0  I 

C .  CRAIG HARRIS 
JACK K. GOODRICH, M.D. 
ROBERT H. WILKINSON, JR.9 M O D .  

0 AEC 0 FIXED PRICE 0 OTHER 

0 COST REIMBURSEMENT 

a SP ECI A L  R ESE AR C I4 SUP P O R T  A t  R E  EM EN T. (SRS A) 

CONTRACTOR 1 IVork to bc performed is under c a t e g o r y I  
as dchned by ALC Slanual Appendix 3401. - I 

t 1. ?ROJCCT TITLE 

PROJECT TO DEVELOP PHANTOMS FOR S C M W  
12. HEAWUARTERS TECHNICAL CONTACT 

Joseph  D. G o l d s t e i n ,  M . D .  
1s. FINANCING 

A. OPERATING EXPENSES V 
New AEC Funds ( In i t ia l  AEC Support ceiling, if SRSA). . . . . . . . . . . . . . . . . . . . . . . .  $6,202 
E s t i m a t e d  AEC Balance From Prior  T e n .  i f  any. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 

Total AEC Funding (If SRSA. 100% of Total C o s t ,  up to Maximum of ) . . . . . . . . . . .  36,202 
E s t i m a t e d  Contractor  Contr ibut ion,  if any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 

3 6,202 T'rta! Es:;ra:sd Prrii~c,: C,l.+t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Budget and Reporting Classification: 06 10 
Allotment Transfer: 06-91-91 (24) 
PLANT A N 3  CAPITAL EQUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . s  
Budget and xc;ui titig CkiSiliCatiOn: 
.\!h -ent Transfer: _ _  __I___ - -- 

14. SPECIAL PROVISIONS AND INSTRUCTIONS: 

The technical aspect!: of the p r o p o d  work hnve been revie,.vr! i n  ! are ayrrnved. .4 necd currenr!v esisu for the results of t?,e research .ir other 
n.<,-l; r ! : ~ t  is to be undertaken. None of the XEC funds sh3, ,  : r: uscd tc confcr a fe'iuHCi1lr. 
Picase keqt us inforrr iJ  a s  to any prnblelns encounte:ed in your negot l tbns.  as well as [!.e daTe cf execution of this contract and the amount of 
funds obligated. I f  the budget as negotiated d&ra rubstantlally from that in the propowl, p b s e  forward I copy of the revised ku2get to Had-  
quarters. 
I f  ncjt .ilrcaJv sulxnlrted, a ?OO-word summary of the proposed work should be forwarded by the contractor as soon as possible after negotlarioa of 
the contract. 

IS. .COW Of  .WORK 

Phantoms are being developed which would a s s i s t  p h y s i c i a n s  wi th  t h e i r  scanning 
procedures  i n  a p r a c t i c a l  way. 
c o n d i t i o n s  by p e r m i t t i n g  adjustments of t h e  in s t rumen t s  p r i o r  t o  p a t i e n t  use. 

These phantoms w i l l  h e l p  p o r t r a y  s e l e c t e d  c l i n i c a l  

- -  

- -  . . . . . .  . . . . . .  
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Abstract 

The Di v i  sion of  Nuclear Medi ci ne , Department of Radiology , Duke Uni ver- 

s i t y  Medical Center proposes a program o f  development o f  phantom targets 

for medical radionuclide scanning and imaging. There i s  a need fo r  sim- 

ple b u t  cl i n i  cal ly related phantoms for  use i n s tandardi ;ation o f  record- 

i n g  parameters, for  use i n  evaluation of scanner performance, to a s s i s t  i n  

rapid assessment of suspected mal function under c l i  n i  cal conditions , and 

for  physician and technician teaching. 

To f i l l  t h i s  need in our own work, we have invented a new concept 

t ha t  shows promise toward competent b u t  inexpensive c m e r c i a l l y  avai lable  

phantoms. 

smal 1 hospi  ta l  where service and engi neeri ng experti se  are d i  f f i  cul t to  

obtain, and where a scanner may receive only occasional use. Where scan- 

ners are  not  operated continuously, malfunction may not  be detected until 

a f t e r  the patient has been injected w i t h  the radioactive tracer material. 

We feel t h a t  such phantoms would be particularly useful i n  the 

In such s i tuat ions a preliminary scan of a " c ; ; n i a i ;  jnantom" would either 

detect  malfunction or reaffirm scanner readiness and recorder set t ings.  

Thus needless exposure of the patient t o  radiation would be avoided. 

We seek support for the development ok our ideas on phantoms into prac- 

t i ca l  rea l i ty  from the Division of Biology and Yedicine of the United States 

Atomic Energy Conmission. 

be complementary t o  i ts  support of the "Development of Adequate Phantoms 

for Brain Scanni ng w i t h  Technetium-9% Pertechnetate" through AEC Contract 

No. AT-(40-1)-3716 w i t h  the Radiation Laboratory, School of Engineering, 

We respectfully submit t h a t  such support would 

Tulane University. 

work of the b o  programs be coordinated for  maximum effectiveness. 

We further suggest that '  i f  this support i s  granted the 
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I n t roduc t i on  

We have noted the  Tulane e f f o r t  w i t h  considerable i n t e r e s t ;  working 

independently through the i n i t i a l  per iod  o f  t h a t  research, we have been 

persuaded t h a t  c l i n i c a l l y  o r ien ted  phantoms are o f  especial  value. Our 

own c l  i n i  ca l  scanni ng opera t i  ons a1 ready have been enhanced by apply i  ng 

the concepts o f  t he  Tu1 ane development, especi a1 ly w i  th  regard t o .  record- 

i n g  parameters even though we took a d i f f e ren t  approach i n  phantom con- 

s t ruc t i on .  We used a c l i n i c a l l y  o r ien ted  phantom t o  e s t a b l i s h  a p r a c t i c a l  

and simple formula f o r  set t i .ng scanner speed and record ing cont ro ls  t o  ob- 

t a i n  reproducib le  scan images. The other  advantages noted i n  the  Abstract 

became known as a r e s u l t  of using the phantoms f o r  record ing appl icat ions.  

The sa lu ta ry  ef fects  of the use of our f i r s t ,  crude phantom compels 

us t o  propose fu r the r  development aimed a t  low cost, s i m p l i c i t y  and great-  

s r  usefulness. 

ning o f  organs o ther  than the brain.  

I n  add i t i on ,  we propose extension o f  t h i s  p r i n c i p l e  t o  scan- 

Descri p t i  on o f  the  Proposed Phantom Cons t r u c t i  on 

Our proposed cons t ruc t i on  i s  an invent ion  of the (would-be) p r i nc ipa l  

i n v e s t i g a t o r  and i s  r e l a t e d  t o  the b lo t t ing-paper  phantoms reported by 

Hidalgo.* I t  d i f f e rs ,  however, i n  tha t  instead of cons is t ing  o f  an i n -  
I 

homogenous a c t i v i t y  p a t t e r n  I t  consfsts of a homogenous s lab  o f  radioac- 

t i v e  ma te r ia l  w i th  an a t tenuat ing  over lay to de f ine  the  apparent a c t i v i t y  

pat tern.  Our experimental b r a i n  phantom consists o f  a l i q u i d - f i l l e d  s l a b  

source o v e r l a i n  wi th  contoured patterns of one o r  more layers  o f  0.005-inch 

lead f o i l  t o  produce s p a t i a l  v a r i a t i o n  of cpunting ra tes  s i m i l a r  t o  those 

i n  a c l i n i c a l  b r a i n  scan. 

*The Use o f  Phantoms i n  Developing and Ref in ing S c i n t i l l a t i o n  Scan Pro- 
cedures, i n  S c i n t i l l a t i o n  Scanning i n  C l i n i c a l  Medicine, James L. Quinn, 111, 

.Ed i to r ,  WFB. Saunders, 1964. . 
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A Proposal 

‘vle propose t h a t  the Comnission support our development of this type 

of phantom, and t h a t  we coordinate our efforts w i t h  those o f  the Tulane 

group. We believe ,that the dual approach t o  the problem of phantom pro- 

duction m a y  well reduce the lead time in availability fo; use i n  general 

clinical, nuclear medicine. 

a l l y  a t  construction of prototype bra in  phantoms. We would use quant i ta -  

tive data from our own clinical work and from the f i rs t  year of the Tulane 

project t o  make attenuator sheets 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 i n  

plastic will be perfected. 

refinements i n  manufacturing methods t h a t  could be made by industry, b u t  

We propose t h a t  our effort be directed init i-  

The development would not necessarily preempt 

i t  w o u l d  be directed a t  l o w  cost and s i n p l i c i t y  t o  provide maximum useful- 

. ness t o  small institutions using scanning in the general patient-care si tu- 

a t ion .  

The attenuator sheets would probably be made of lead, b u t  as fluores- 

cent x-rays from the lead are annoying, graded absorbers of cadmium (or 

t i n t )  and copper would be investigated to  obtimize the design. Plastic 

laminants or doping  agents would be s t u d i e d  for s u i t a b i l i t y  and the most 

practical choices determined. 

When sui table 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 emerge during the development. 

each a1 ternative having  sufficiently special attributes would also be pub- 

lished. 

In this event, 
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Subsequent developments would logically include, a t  f i r s t ,  attenua- 

,tor sheets w i t h  bui I t - i n  abnormal clinical  conditions. Some of these 

could, bg design, be marginally detectable by ordinary interpretative 

means for  the purpose of checking the resZllts of computer scan record 

analysis as well as the teaching o f  scan interpretation. S t i l l  l a t e r  de- 

velopments would be the design of attenuator sheets t o  simulate act ivi ty  

patterns o f  other organsn both normal and abnonnal 

Possible Addi tional Benefits o f  This Development 

Inasmuch as t h i s  development would require the manufacture of a homo- 

geneous slab source, the source could be made large enough t o  serve as a 

photon source for  transmi ssi on imagi ng w i  th both recti 1 i near scanners and 

stationary imaging devices. 

erature by David Kuhl  , Alexander Gottschalk and Hal Anger seems to  have in -  

teresting possibil i t ies not only for body o u t l i n i n g  for recording patient 

posi ti on b u t  important c l i  nical d i  agnos t i  c uses as we1 7 .  

on stationary imaging devices such as the Anger scint i l la t ion camera, 

either a systematically moving source or  a large homogeneous source is re- 

quired. 

could not also serve as a transmiss on-imaging source. As activity levels 

m i g h t  tend t o  be somewhat hlgh  when the source is loaded f o r  this purpose, 

Transmission imaging as described i n  the l i t -  

When performed 

There is  no reason why the unatte uated source for the phantoms r 

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

Flat  phantoms made ei ther  by the blotting-paper method or by the 

method proposed here should make excellent teaching aids when placed i n  an 

opaque coveri ng t o  serve as "unknowns. ' I  A "1 i brary" of attenuati ng patterns 

could eventually be made up to simulate almost a l l  cl inical  situations, nor- 

mal and abnormal. 

4 
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t i o n  t o  the function of serving as a check source fo r  com- 

puter-processed scan d a t a ,  c l i n i c a l  phantoms of t h i s  type could be use- 

f u l  i n  the further development o f  on-line, or live-time, scan recording 

systems . 
Admi n i  s t r a t i  ve Note 

There i s  some relationship between the rationale o f  this proposal 

and the image-analysis aspects o f  AEC Contract #AT- (40-1)-3550, "Myocar- 

dial  Scanning of Mongrel Pigs and Chronic Cardiac Patients w i t h  Cs-131 i n  

Combinatlon w i t h  Selective Coronary Angiography," Jack K. Goodrich, M.O. , 
Principal Investigator. 

Personnel 

Principal investigator will be C. Craig Harris o f  the Division of . 

Nuclear Medicine, Department of Radiology, Duke University Yedical Cen- 

ter.  

Associate Professor and D i  rector , D i  v i  si on of Nuclear Medi ci ne. 

are identified w i t h  the phantom development i n  the reference (Hidalgo) 

Co-investigator i n  the development will  be Jack K .  Goodrich, M.D. 

Both 

already cited. The  other co-investigator will be Robert H. Wilkinson, 

Jr .  , M.D. Associate, Division o f  Nuclear Mkdicine. 

Biographical sketches of these investigators are attached. 

. 
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Name : C. Craig Harris 

T i  t le :  Assistant Professor o f  Medical Electronics 
Duke Uni versi t y  

Birthdate: 

Place o f  Birth: c-1 
Present National i ty: U. S. 

Sex: Male 

Educa ti on : 

Honors : 

Tau Beta P i  (Engr.); Eta Kappa Nu (Elec. Engr.); Who’s Who i n  
berican Education; American Men o f  Science; Nho’s Who i n  Atoms; 
Honorary Member, Southwestern Chapter, Society of Nuclear Medi ci ne 

Soci et i  es : 

Amri can Associ a t i  on o f  Physicists i n Medi ci ne 

Soci et,y o f  Nuclear Medi c i  ne i 

Member, Board o f  Trustees 1959 - 1962 
Secretary 1962 - 1965 
V i  ce-Presi dent-elect 1965 - 1966 
Vice-Presi dent  1966 - 1967 

1967 - 1968 
1968 - 1969 

Pres i dent-el ect 
Pres i dent 

Major Research Interest: 

Instrumentation f o r  Nuclear Medi c i  ne 
1 
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Research and/or Professional Experience: 

Research Staf f  Member, Oak Ridge National Laboratory 

Group Leader, Medi cal Nuclear Instrumentation Group, Thenno- 
nuclear Division, Oak Ridge National Laboratory 

1950 - 1967 

1962 - 1967- 

Assistant Professor 
1967 - present .* 

o f  Medi cal El ectroni cs , Duke Uni vers i ty 

Consul tantshi ps : 

National Consultant i n Electronic Oetecti on Equipment , t o  Surgeon 
General , Uni ted S t a t e s  Air Force e 

Consultant to Division o f  Nuclear Medicine, Vanderbilt University 

Consultant t o  Divi s i  on of Nuclear Medi ci ne, Department o f  Radi ology , 
Duke Uni versi t y  Medi cal Center 

Sped a1 Consultant to  Department of D i  agnos ti c Radi ol ogy , C1 i n i  cal 
Center, Hational Institutes o f  Heal tb ,  

1966 - 1967 

1960 - 1962 

1964 - 1966 

1966 - 1967 

Consultant t o  Division of Nuclear Medicine, Clinical Center, 
National Institutes o f  Health 

1967 - 
Advisor t o  nuclear medical programs a t :  

The Uni versi t y  o f  Tennessee Memori a1 Research Hospi t a l  , 
Knoxvi 1 le t 

1965 - 1967 

Ochsner Foundation Hospital, New Orleans, Loudiiana 

Radiation Research Section, Tulane University, New Orleans , 
Loufsiana 

Medical Division, Oak Ridge Associated Universities, Oak 
Rf  dge , Tennessee 

1956 - 
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Name : Jack K. Goodrich, M.D. 

Title: 

Bi  r thdate : 

Associate Professor and Director, Division of kuclear Medicine 
Duke Uni versi ty 

Birthplace: __ 
Present Nationality: U.S. 

Sex: Male' 

Education: -- 
Honors : 

A1 ton Ochsner Medi cal Foundati on Award for Excel 1 ence i n Medical 
Writing - 1960 

Soci e ti es : t 
North Carolina Radiological Society 

Soci e ty o f  Nuclear Medi ci ne 

Southern Radiolog4 cal, Conference 

Southern Hedi cal Associ a t i  on 

American College o f  Radiology 

Radiological Soci ety of North Ameri can 

Major Research Interest: 

Instrunentati on for  Nuclear Medicine 
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Professional Experience: 

I n s t r u c t o r ,  Department of Radiology, Un ivers i ty  o f  Niss iss ipp i  
1960 

Assistant  Professor, Department o f  Radiology, Univers i ty  o f  
M i  s s i  ssi  ppi . 

1961 

Associate Professor, Un ivers i ty  o f  Mississ ippi  Medical Center 
. 1965 p 2  

Associqte Professor, Department pf Radiology, Div is ion o f  Nuclear 
Medicine, Duke Univers i ty  Medical Center 

1965 - present 

Diplomate o f  American Board o f  Radiology 
1961 

! 

. .  . , .  . . . .  . _  
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Name : 

Title: 

BIOGRAPHICAL SKETCH 

Robert Holden Wilkinson, J r .  

Associate,' Division o f  Nuclear Medicine 
Duke University 

B i  rthdate :. 0 
Place o f  Birth: 0 
Present Nationality: U.S. 

Sex: Male 

Educati on : 

Board 

- 

Certification: 

Certified by the American Board o f  Radiology, December, 1965 

- Medi cal L i  censes : 
I 

Missouri - July, 1958 
V i  rgi n i  a - December, 1964 
North Carolina - Apr i l  , 1967 

Societies : 

The American College o f  Radiology 

Medical Society o f  Virginia 

Virginia Radiological. Society 

Ti dewater Radio1 ogi ca 1 Society 

Portsmouth Academy o f  Medi cine 

. . ... + . I t I 1 1 r l S  
. ..-- , . : . 1 '. '(., ..*. L.* ..- . . . . - .: , . . .: - 
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Major Research Interest :  

C 1  i ni  cal Nuclear Medi ci ne 

Professional Experience: 

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

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

Private practice o f  radiology as an associate w i t h  Drs. Hargroves, 
Padgett, and Carr a t  the Portsmouth General Hospital , Portsmouth, 
Virginia and the Maryview Hospital , Portsmouth, Virginia 1965 - 1967 

Associ a te ,  Di v i  si on o f  Nuclear Medi ci ne, Department o f  Radi ology , 
Duke University Medical Center 

1967 - present 

3 I 1 -1 '4 1 b . . ./ -. ' :. 

. 

' .  - 

. .  
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PUBLICATIONS RELATING TO THE PROPOSED WORK 

"Problems Encountered in In Vivo Localization o f  Radioactivity and 
Solutions t o  a Few of Them," C. C.  Harris, J .  E. Francis, J r . ,  and 
P .  R.  Bell , Proceedings of the 2nd Annual Texas Conference on the 
U t i l i z a t i o n  of Atomic Enemy, Texas Engr . ,  Expr. S t a ,  t 72-60, Novem- 
ber, 1959. 

"Collimators fo r  Radioisotope Scanning," C.  C. Harris, P. R .  Bell,. 
J .  E. Francis, J r . ,  M.D. Sat te r f ie ld ,  3. C .  Jordan and J. P. Murray, 
J r .  , Chapter 2,  pp. 25-65, Proqress.in Medical Radioisotope 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 Oak Ridge Ins t i tu te  o f  Nuclear Studies, Oak Ridge, 
Tennessee, 22-26 October, 1962. 

"Data Recording for  Radioisotope Scanning," C.  C.  Harris, P. R. Bell, 
M. M. Satterf ie ld ,  J .  C .  Jordan, J .  E. Francis, J r . ,  Chapter 3, pp. 66-104, 
Proqress i n  Medical Radioisotope Scanninq, U.S.A.E.C., 1963. 
o p .  c i t .  

TXD 7673, 

I1 c ,er t? 'n  Fundamental Physical Considerations i n  ScaRning , I t  C . C .  Harris, 
CnapLsr 1, pp.  i -15,  Scint i l la t ion Scanning i n  Clinical Medicine, basea 
on a symposium by the Department of Radiology of the Bowman Gray School 
o f  Medicine, Winston-Salem, N . C . ,  January 30-31, 1964. 
James L .  Quinn 111, M . D . ,  W.B. Saunders Company, 1964. 

Edited by 

"The Design and Performance o f  A Large High-Resolution Focusing Collimator,* 
C. C. Harris, P.R. Bell, M.M. Satterf ie ld ,  D.A. Ross and J.C. Jordan, 
Medical Radi oi sotope Scanni np, proceedings of a symposium on scanning , 
Athens, Greece, April 20-24, 1964, IAEA, Vienna, 1965, Vol. 1, pp. 193-208. 

"Movi ng-Detector Scanners Vs. Stati  onary Imagi ng Devices ,I' C.C. Harri s , 
P . R .  Bell, D.A. Ross and M . M .  Sat terf ie ld ,  in Fundamental Problems i n '  
Scanni n 3 ,  based on a symposium held i n  Chicago, May 8-9, 1965. Edi ted 
by A. Gottschalk and R.N. Beck. Charles C. Thomas, Springfield, I l l . ,  
1968. 

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

I 

"C1 i ni cal Appl i cati  ons o f  low Energy-High Transmi ssi on 
3. K.  Goodrich, H.L. Stone, R.W. Hill, and C . C .  Harris, 
Medi ci ne , June, 1965. 

. ;,* . . . - . -  . _ . . . .  4 . . .  I .-._. - . . .  

edited by John U I  

Collimators ,I' 
Journal of Nuclear 
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PROPOSE0 BUDGET 

Personnel : 

Project D i  rector 10% 
Co-i nvestigator 5% 
Co-i nves t i  gator - 5% 

Clerical 10% 
Techni ci an 30% 

Fringe benefits, 9.9% o f  S. & W .  

Suppl i es : 

25 m C i  Co-57 
Material for phantoms and storage shields 

t o  be constructed a t  Duke UniversI ty  
General 

Pub1 i cati ons and C m u n i  cat1 ons : 

Travel : 

200 ' 

1,200 

500 
300 

200 

500 

TOTAL DIRECT COSTS . 95,030 

Indirect costs a t  estab- 
lished rate o f  55% S.  & W.* $1,172 

$6,202 

**Resul ti ng from negotiations based on Defense Contract Audi t Agency 
Audit Report No. 122-01-05-8-0255, dated 24 A p r i l ,  1968 covering the 
fiscal  years ending June 30, 1965 and June 30, 1966. 

. .. 


