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, by the UNITED THIS CONTRACT, entered into this- day of , 19 
STATES OF AMERICA (hereinafter cal led the ‘1Gove=”), acting t h r o u E e  UNITED STATES 
A’IDMlC ENERGY COMMISSION (hereinafter called the “Commission”) and 

“Contactor”) :  
(hereinafter called the 

ARTICLE I - PURPOSE AND SCOPE 
1. The Commisaioo, in furtherance of ita policy of asa i e t ing  and foetering private research,  des i res  
to support  the Contractor’s fundamental research in the field of atomic energr. 

2. The work shal l  consis t  of 

T h e  plan of approach to the problem and the agreed upon program and budget for the project are de- 
scr ibed in Appendix “A”, which is hereby made a part of thia contract. The  Contractor sha l l  be 
guided by, but not b u n d  LO conform to the de ta i l s  of the budget described in  Appendix “A”. 

3. The Contractor shall  furnish all serv ices ,  faci l i t ies ,  equipment, supplies and materials (except  
such serv ices ,  equipment, suppl ies  and materials as the  Government has agreed to furn ish  herein) 
required for the performance of the research program described in  Section 2 above. 

4. The work wi l l  be c m i e d  out by the Contractor under the direction of 

ARTICLE I1 - TERM OF CONTRACT 
riod of performance for the  research project covered bv th i s  contract w i l l  commence on 

and wil l  end on - . 
I t  is recognized that completion of the research work under thin contract may involve a  period of 
severa l  years  and that the term of this contract may be extended by mutual ameernent. 

ARTICLE Ill 
1. Consideration. a .  In consjduation of the performmice of the research ac t iv i t ies  described in Article 
1, the Government shall  pay LD the C o n t a c t o r  tbe s u m  of 
tbirtworq Dollars ($- for the i) 



2. Payment 

a .  On o r  be f J re  the i a te  of commencement of work on  the project described in  Appendix " A " ,  
t h e  C o b p r n m e n t  &al \  p e y  to the Contractor, upon submission by the Contractor of a properlv 
cert:fielj roucr ie r .  3ne -h . l i i  t h e  amount o f  rhe agreed coa~idera t ion .  

L. On a r  before t h e  ehpiration o f  9 1 1  months from the date of commencement of the project. :ne 
Government saali pa\ to the Contractor, upon submission by the Contractor of a properly certi- 
fied voucher, the remaining one-half of the agreed consideration. 

c. I n  the event that the term of the contract i s  extended, the Government shall pay to the Con- 
tractor, upon submission by the Contractor of properly certified vouchers, e a c h  s i x  months in 
advance an amount equal to one-half the annual agreed consideration for the project a s  mutually 
agreed upon by the parties hereto. 

3. Program and Budget for Subsequent Periods.  .At l ea s t  three months before the end of the initial 
period of performance of the project, the Contractor will submit to the Commission a current state- 
ment of i t s  expenditures for the project, an estimate of expenses  to be incurred during the remainder 
of the period, and a proposed program and budget for the succeeding year, showing the proposed 
work to be financed by the Commission and tbe Contractor. The Contractor and the Commission 
shal! then negotiate a s  to the amount to be paid by the Commission to the Contractor for the serv- 
i ce s  to Se performed during the ensuing period, taking into consideration any portion of payments 
theretofore made which will remain unexpended a t  the e n d  of the initial paiod. The extended pro- 
gram, budget and the additional amount to be paid to the Contractor shall be incorporated into a 
fcr mal modification to this contract. 

- 4PTICLE 11' - .4@!4IJISTR.4T104 OF CONTR.4CT BY COUMISSION 

The Conmission has assigned the responsibility for administering the technical  and  scientific 
aspcc:s io: the pr3ject to the Kashington organizational unit s e t  forth below, to be addressed as 
follows: 

' I r L l l . u b d l C i B l B  
u. S. Atomic Energy Commission 
1901 Constitution Avenue, N. w. 
kashington 25, D. C. 

Responsibility for administering tile bus iness  a s p e c b  of this ConBact, including cmtrac t  ne<>:;"- 
tions. budget, payment, audit. etc., has been assigned by the Commission to: 

Office of Research & Medicine 
Oak Ridge bpera t ions  Office 
L. S. 4tomic Energy Commission 
Pos t  Office Box E 
Oak Ridge, T e n n e s s e e  

T h e  Contractor may, as necessary,  communicate directly with the appropriate office, as indicated 
above. The Contractor shall furnish information copies of communications, memoranda of telephone 
conversations, or other contacts  to Oak Ridge Operations Office on all direct deal ings with tbe 
Washington Office. 

ARTICLE V - REPORTS, RECORDS AND INSPECTION 
1. The  Commission shall have h e  right to inapect in such manner and at such  t imes as it deems 
appropriate all activities of the Contractor ar is ing in the coume of the work under th i s  contract. 
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2. The Conkactor  shal l  make p m p e s s  and other reports i n  such manner and a t  such time. ae speci- 
fied i n  4ppen.iix “C” wtuch is attached hereto and berebv made a part of t h i s  contract. Progress  re- 
ports shal l  include a l i s t  I f  personnel working o n  the project. 
s h o u l d  Le acc1)mpanied h .  z Lrief s ta tement  of the indiv1duar3 background, trainme, and experience. 

. j .  The (* ) n i m i 9 s i o n  rhali  d t  all t i m e s  Le afforded a c c e s s  to the  premises and to all technical records, 
correspondence, instructions, I rahings.  and memoranda of record b.al,~e of the Contractor pertainin8 to 
said worh. 

1. Examination of R e c o d s  

hames  appearing for the first time 

a. T h e  Contractor agrees  that the  Comptroller General  of the  United S ta tes  or any of h i s  dulv 
authorized representatives shall, unti l  t b e  expiration of three vears af ter  final payment under 
this contract, have access  to  and the right t o  examine a n v  directly pertinent books, documents, 
papers and records o f  the  C m t r a c t o r h v o l v i n g  t ransact ions related to this contac t .  . 

b. The  Contractor further agrees  t o  include in all h i s  subcontracts hereunder a provision t o  the  
e f fec t  that  the subcontractor agrees  tha t  t h e  Comptroller General of the Vnited S t a t e s  or any 
of h i s  duly authorized r e p e s e n t a t i v e s  shall ,  until the  expiration of three years  after f inal  pay- 
ment under t h i s  contract with the Government, have a c c e s s  to  and the  right t o  examine a n y  
directly pertinent books, documents, papers and records  of such subcontractor invblving trans- 
actions related t o  the s ubcontxact. 
purchase orders not exceeding SSOQ, or ( i i )  contracts  o r  purchase orders for public utility 
se-at r a t e s  e s r a b l i s h e ~ f e r . ~ a e p L E e b l l r f y . ~ t g _ S h e . ~ e r a  I pub-lic. 

c .  Unthine in t h i s  roctract  shall  be deemed to preclude a n  audit S v  t h p  General Accounting 
Office of  an! transact!  3 n  under th:3 contract.  

F M e i T i a o i a  ioi-ii-c..ll;de (;) 

.4HTICLE \ ‘ I  - TITLE TO PROPERTY PUHCH.4SED BY COSTR.4CTOR 
I n  consideration of t b e  Contractor’s contribution to the research project described i n  .4ppendix “.4” 
of this  contract, t i t l e  to all materials,  tools, machinery, equipment and suppliee,  acquired from any 
source including the Government, or manufactured by the Cootractor under this  conhac t  shall vert io 
the Contractor. except that t i t le to items of property described in Section 2.c. of Appendix “A” shall 
vest  i n  the Government. 

ARTICLE: VI1 - PI-RCH 4SE OF R4DIOISOTOPE3 
The Contractor shall  purchase, to the extent avai lable  in appropriate form, all  radioisotopes,  irradia- 
tion services  and  c2clotron time required in the perforrnaoce of the work h a e m d e r ,  through the Corn 
mission’s Isotope Uivisic.. Post  !Iffice Box E. Oak Ridee,  Tennessee.  

ARTICLE V l I I  - GENER 4 l  PROYISIONS 
T h e  provisions of I p p e n d i x  “B”. dttached hereto,  u e  hereby made a part 01 h i e  contract. 

.ARTICLE I X  - 4LT11OHIZ 4T10X 
T h i s  contract is authorized by and has been executed under the Atomic Energy Act of 1946. 

.4RTICLE S - 4LTER4TIONS 
The following alterations to this  contract  were made by motuel agreement of the parties prior to ita 
execution: 

(- a- 3 4  
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IN WITNESS WHEREOF, h e  parties hereto have executed this contract the day and year f i r s t  above 
written. 

['YITED ST4TES OF 4MERIC4 

-8 ?!. 2 c t h  7 .  UY: /s/ 
Acting Directcr 

WITNESSES: 

R e s e u c h  and Fledicirie Civision 

Knoxville. Tennessee 
(4ddress) 

TITLE: FTesident 

/s/ Emily c. smith 
Knomilie Tennessee 

(.4ddress) 

ACCEFT.4XCE BY PHJJECT LE.4DER 

I have read the foregqing Contract and tbe Appendicee attached hereto and made a part hereof, and I 
agree to be bound by the provisions of t h i s  document. 

/s/ Dr. Aaron Ganz 
Project Leader 
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3 -A 

1. The last eentonce of rubroction 4 b. of ARTICZX V - BBPORTS, IBCOIUS 
AND IBSPECTI(II.WM d e b  ted, and the iollorlng subdltnted themfor; 

"The term 18ubcontract1 as used herein meam my purchrse 
order or agreellsnt to perform a11 or  any part, of the work 
or t o  make or hrnlah my mtoFi.la requimd for the per- 
fonnance o f  t h i r  contmct, but doe8 not include (1) pur- 
chase orders not axceeding $l,OOO, (2 )  rubcontracts or 
purchase order8 for public u t i l i t y  service8 a t  rate8 
eetablirhod for d o r n  8pplicabil i ty  t o  the general pub- 
Uc, o r  (3) uubcontracta o r  parchas0 ordam f o r  general 
inventory items not  specifically identif iable  with the 
work under t h i a  contract.. 

2. The thfrd sentence of subrection 3 a. of Appendix "Ba, GENEIU 
pRavTsIcHS, was  deleted. 

3 .  
raa deleted. 

In Appendix nBw, GENERU PRlJVlSIcp(S, sect ion 10, Eight-Hour l a w ,  



Contract No. AT-(&0-1)-16&0 
University of Tennessao 

T i t l e  I 

Phi8 Title I descr ibes  t h e  research progmun and budget a p e d  upon by t h e  Con- 
mission and the  Contractor for the i n i t i a l  period of perfomanco. 

a. Ti t l e s  - 
Factors  Influsabhg the Distribution of I n t n v e n o p s u  
Administered RacEogold Colloids 

b. Scope: 

The research will concern i tself  with a s tudy  of the p a t t e r n  
of  the systematic d i s t r i b u t i o n  of gold radiocol loids  i n  
fiver, spleen,  bone, lungs, t h e  re t icu lo-endothe l ia l  system 
and other sites in r e l a t i o n  t o  the mode of admlnlstratlon 
and t h e  role and e f f e c t s  of phagocytosis and i t s  stirntlation. 
The influence of cortisone and desoxycortico8terone on the 
gold d i s t r i b u t i o n  p a t t e r n  rill be 8tudied. 
be explored f o r  t h e  therapeut ic  appl icat ion of h t r a v e n o u  
method8 of adminis t ra t ion  of gold colloid.  

P o s e i b i l i t l e ~  ell 

C. Materials.  EauiDment and Facilities: 

The Contractor shall furnieh laboratory 6 ~ 8 ~ 6 ,  general hbor-  
atory equipment and serv ices ,  and maintenance a n d  repa ir  
of space and equiprpent, except as requimd t o  be hunished by 
the  Governmbnt under 2 b. below. 

2. BUDGET..U Period, July 1, 1953 - June 30, 19% 

a. The Contmctor  s h a l l  furnish as its contr ibut ion t o  tho  
project :  

(1) Salaries of staff members, including the Project  
Leader, and o t h e r  personnel engaged i n  the work 
in excess of the Government's payment under b. 
(1) belcm. 

(2) Use of l a b o m t o y  8pac8, facilities and equi-nt, 
and the furnishing of supplies,  i n  excess of the 
Government's payment under b. below. 
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( 3 )  All c ler i ca l ,  administrative and overhead costs, 
and costs  of technical assistance a t  the non-pro- 
feasional level Fn excess of the Governmentla 
payment under b.  below. 

b. The Governmentto payment a8 provlded fn Section 1 of Articb 
XII i s  t o  cover generally the folloring operating eetiartes: 

(1) Salary of Technical Assistant $2 8 4m. 00 

(2) SuppUes and Materials 

Large Capacity Lindberg 100.00 

Ra&oactioe Gold 200.00 
Glassware & Chemicals 350.00 
Animal4 150 0 00 

Hot Plate  

800.00 

(3)  Maintenance c Replacement of 
Radioisotope Equiprent 

(4) Travel 

( 5 )  Overhead (8%) 

150.00 

200.00 

28k. 00 

c. Items of property procured or manufactured by the Con- 
tractor under th i s  Contract t i t l e  to rMch w i l l  vest in 
the Government b e e  A r t i c l e  VI): None." 



APPENDIX “6” 

1. 

2. 

Patents  

a. Whenever a n y  patentable invention or discovery is made or conceived by h e  Conbactor or i t s  
employees in the course of any of the work under this contrdct, the Contractor shall furnish the 
Commission w i t h  complete information thereon; and the Cornmission s h a l l  have the sole power to 
determine Hhether or not and where a patent application sball  Le filed, and to determine the dis- 
position of the t i t le to and rights under any application or patent that  mhy r e s d t .  The Judgement 
of the Commission on these matters shall be accepted as final; and the Contractor,  for itself and 
for i t s  employees, agrees  that the inventor or inventors w i l l  execute all documents and do a11 
thing3 n e c e s s a n  or proper to carry out the judgment of the Commission. 

b. No claim for pecuniary award under the provisione of the .Atomic Energy Act of 1946 shall be 
asser ted by the Contractor or i t s  employees with respect  to any invention o r  discobery made or 
conceived i n  the course of any of the work under this contract. 

c. Except as otherwise authorized in writing by the Commission, the Contractor will obtain patent 
agreements to effectuate the purposes of paragraphs a. and b. of this 4r t ic le  f rom all persons who 
perform any part of the work under this  contract ,  except clerical and manual labor personnel who 
w i l l  no t  7 a \ e  dccess  to technical data. 

d .  Except a s  GatherBise authorized i n  b+iting b j  the C o n i x i s ~ i o n ,  the Contractor H i l l  i n se r t  in all 
subcontracts provisions making p a r a g a p h s  a., b., and c. of this 4rticle appl icable  to t h P  suLcn!l- 
tractor a n d  i t s  employees. 

Publications. The  Contractor shall have f u l l  freedom of publication of the resul ts  df the research 
under this  contract a n d  the Contractor i s  urged to disseminate the resul ts  of t h e  HorL Ltlroug!i cust+n’II- 
ary scientific publication channels, except that “rcstricted h t a ”  a s  defined i n  t h r  I t o ~ i i c  her ; \  

.Act of 1916 sball  be governed by the provisions of Pa raqepb  3 of this .Appendix “13”. 
t ions sbal l  include a reference that the resul ts  were sle\eloped under a Commission spons4jred pr0;ec:. 

411 plltlica- 

3 .  Diwlosurc 3 1  Inforqation. 

a. It  is understood that the work under this  contract  wi l l  not involve restr ic ted da ta  and the (Inn- 
tractor will perform such work as unclassified work. 1lowever, if in the course  of such work anr 

discokeries are made or any jata u s e d  or developed that constitute resk ic ted  data,  the Cnnl:actur  
sha l l  pron:ptl) inform the Commission and shall classify and  safeguard all discoverics  and data 
i n  accordance i*i t r .  the requirements of the Commission. l t f s ’unders tmd thar Je.p.asir& d i rec t -  
ilk- tit+e- U h w . e k & w g . d  -bi 
r e s M . 4 a t a .  Except  a s  the  Canmiss ion  mav authorize,  i n  acc-Eierpv 
Act o f  1 W 6 , a s  amended, t h e  Contractor shall not pennit any individual to  have  a c c e s s  to 
restricted data until t h e  designated investigating agency shall  have made an investigation and 
report  to the Commission on the  character,  assoc ia t ions ,  and loyalty of such  individual and the 
Commission shall have  determined that permitting such  person to  have a c c e s s  to  restricted data 
w i l l  not endanger the common defense  or securitv.  A s  used i n  this  pa ragaph  the t e r n  ‘ d e s i p a t e d  
investigating apewy’means  the  r n i t e d  S ta tes  Civi l  Service Commission or t h e  Federa l  Bureau 
of Investigation, or both, a s  de ter r ined  pursuant to t h e  provisions of t h e  Atomic Energy .4ct of 
1946, a s  amended by the A c t  of  April 5,1952, Publ ic  Law 298, 83nd c o n g r e s s ,  66 Stat .  43. If 
doubt exists as t o  whether any  discovery o r  da ta  developed constitute res t r ic ted data ,  prior to 

. .  on for a c c e s s  to 
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b. The continuation by the Contractor of work found to inkolve r e s t r i c t e d d a t a  will  be subJect  to 
mutual avreenreot of the Commission and the  Contractor a n d  s b . i l l  Le cII\c-red b >  a mnociification 
of t h i s  agreement. The phrase "restricted data" dS defined io  the 4tomic Energy 4 c t  of 19% 
and employed in this section shall mean "all data  concerning the manufacture or  utilization of 
atomic weapons, the production o f  f iss ionable  material, or the  use of f iss ionabie  material i n  the 
production of power, but shall not include any data which the Commission from t i m e  to time 
determines may be publishcd without adversely affecting the common defense and security". 

4. Disputes. Except as  otherwise specif ical ly  provided in tbis contract, all disputes  which may 
ar i se  under this contract and which are not disposed of by mutual agreement shall be decided by a 
representative of the Commission duly authorized to supervise and administer performance under this  
contract, who shal l  reduce h i s  decision to writing and cause a copy thereof to be mailed to tbe Con- 
tractor; said decision sball be final and conclusive. subject  to the provisions of the sentence next 
following. 
writing to the Commission, h o s e  written dec is ion  thereon, or that of its duly authorized representa- 
tive, representatives,  or board,  not including the representative mentioned i n  the  precedins sentence,  
shall be final and conclusive. Pending decis ion of a dispute hereunder, the Contractor sha l l  proceed 
with the performance of i t s  undertakings under this contract. 

Within thirty (30) days from the da te  of such m a i l i n g ,  h e  Contractor may appeal  in 

5. Safety an4 4ccident Prevention - Inspections.  The  Contractor will comply with health and safety 
reeula t i sn j  3 i  the c s ? A T i s i L l o  reiuired for bbork of this nature, an'.: ?errnit the Commission and Its 
,Jesierirel; to i n s p e c t  tne w o r k  conductell umler this  ameernent. 

5 .  
be a*jrnitteli to a n b  sxdre o r  part of t h i s  contract or to an) benefit that ana! ar i se  therefrom, Lut  this 
provision sball  not be construed to extend to th i s  contract i f  made with a corporation for i tsgeneral  
benefit. 

Officia!. no t  tn  Cenef i t .  x n  member of or Uelerate  to Congress. o r  Resident  Cornmissinner 3hali 

7'. .)rnti-i)iscriminatron. The Contractor, in performine the work re luired by this contract,  sha l l  n o t  
discriminate against  any ernplo+ee or applicant for emplovment because of race,  creed, color, or 
national origin. 

8. Cnnv ic t  Labor. 
undergoing sentence or imprisonment a t  hard labor. 

T h e  Contractor sha l l  not,  i n  the performance of this conmact, ernploy an! perssn 

9. Termination. 

a. ?'he Commission mav  a t  any time upon 120 davs written notice terminate this  contract in  whole 
or  in part. 

b. 10 the event of termination pursuant to subsection a., the Contractor will  be reimbursed for the 
cost  of the contract work already performed, together w i t h  reasonable  costs of termination l e s s  
the amount of all payments theretofore made. If the total payments theretofore made to the Con- 
tractor exceed the amount to which i t  i s  enti t led hereunder, the Contractor shall promptly remi t  
the amount of any such excess  to the Government 

work- contemplated by this .contract 1 w  m - b ' ~  - 3 J a Z o r  K G r  rn e ch-a n i c-  do ing an- 
in the employ ai-rkeContractor-or Gy subcontractor contracting for any part of said work contemplated, 

--* --1 = -.._ *. .... 



. .  _____- ..-  
m?&afiC i n  accordance H i t h  the provisions of this 4rt ic le .  The nages  o f  everv laborer and mechanic 
employed by the Contractor or anv subcontractor engaped in the performance of t h i s  contract s h a l l  Le 
computed on a hasic ?a! rate of eight (8) hours per da\  a n d  w o r k  i n  e x c e 3 s  af ei&t I H )  ~ O U E  per day 
is perrntttPt4 o n l \  ii;*cIn the mqji t ion that everv such l s i l w c r  . in81 q e c h a - i c  - L ~ I I  I,.- ron ip-nr , l tPd  for 

a l l  hours  harked in e l c e s s  , i f  e!p!it (8) hours per dat a i  ndt less t h a n  one 3nd Qne-hdlf ( 1 ’ 2 )  t i m e s  the 
basic r a t e  o f  p a y .  For each biciidtion of  the re,juiremenl; of th~s h i c ! e  d penalty of Five Dollars 
Cj,S.O@\ rihdll Le imposerl u p o n  t n e  Contractor for each iaborer  L>r mechan ic  for every calendar Aay in 
which such  employee is required of permitted to labor more than eight (81 hours  upon said work with- 
out receiving compens&oh computed in  accordance w i t h  this  Article, end all penalties thus imposed 
sha l l  Le withheld for the use abd  benefit of the Government; provided, that this stipulation shal l  be 
subjec t in‘SI1  respects  to the  exceptions and provisions of L. S. Code, Title 40, Sections 321, 324, 
325, an.4 326, relating to hours of labor, a s  modified bv the provisions of Section 303 of PuLlic .4ct 
. m T K T ? o n  gre s s , approved Se p tem6er 3 m J T t W a ~ i e . - a ~ ~ y ~ r ~ j m _ ~ = - ~  

- ---.e, d - -,--*.- - 
11. Defiititions. As used in this contract the terns “Cnited States  Atomic Energy Commission”, 

m i s s i o n  or i t s  J u l y  authorized representative or representat ives .  
,4tomic rnergy C0:nmission” and “Commission” ahall mean the Cnited States  Atomic Energy Corn- ‘* 

12. Fel lowships .  I t  is understood by the Contractor tha t  none of the funds  supplied by the Com- 
mission under this contract shall be used in a n y  way to pay the stipend of any appoinment  for which 

~r - 1  

cornnlensurate services  are not r2ndered under this  contract; nor shal l  an\ of the funds be used to 

confer a f e l l o ~ s h ~ p ,  or  to pa\ an\ part of the st ipend of a fellowship, o f  any hind .  
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Date Copies and Utstribution Remarks 

CON TRACTOR 
REPORTS 

1. Progress  On one of Following: (2) Appropriate Washington 
March 15 Division (See note) 
June 15 
Sept. 15 
Dec. 15 Office (See note) 

(2)  Oak Ridge Operations 

To be received on date 
listed which i s  nearest 
to  end of nine month 
period horn effective 
date of contract and 
annually thereafter on 
the same date. 

2. Summary 
200 Word8 On 
scope and 
purpose 

3. Wanuscripte 

4. Reprinta 

5. Complete 
Scientific 
Report 

6. Brief Reports 

1. On completion of 
contract negotiation 

2. Ki th  provess 
reports 

A s  avai lable  

As avai lable  

On Contract 
T e m i n a  tion 

A s  desired b 
investigator 

Prepared a s  a part of contract negotia- 
tions Ridge Operations Office 

1.2) Same as Progress  Reports 

1. Distribution by Oak 

with Contract copies 
2 .  R e v i s e d  Summar! to 
be inc luded  as p a r t  of 
Progress Report 

(1) Patent  Branc4 Washington 
(1) Technical Library, Washington 
(1) Appropriate Washington Division 
(1) Oak Ridge Operations Office 

(2) Appropriate Wash ington Division 
(2) Technical  Information Branch, Washineon 
(1) Oak Ridge Operations Office 

Manuscripts prepared for 
publication may in some 
cases  take the place of 
this  report 

(1) Appropriate Washington Office 
(1) Oak Ridge Operations Office 

Covering significant 
results or developments. 

1 1  1 0 1 0 3  a 



VOTE: Full .4ddresses as folloue: 

Kashington Offices: 

Xtomic E n e r q  Commission 
(.4d.i name of Division or Branch) 
1901 Const i tut ion .\benue, A .  U. 
Rashingtoo, D. C. 

Oak Ridee Operations Office 

j tomic E n e r s b  C o T m i s s i o n  
Office of Research and Medicine 
Post  Office Box E 
Oak Ridge, Tennessee  

The appropriate Washington Divis ions are: 

Division of Biology and Medicine - for contracts in Biology and Medicine. 
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THIS SUPPLEJQNTAL, AGREEIWT, entered  i n t o  this b Y  of 
, 19sb, by and tmtreem the OHITD STATES'OF 

after ca l led  the .Govermmntg), ropresent rd  h e m i n  by t h e  UNITED STATE3 
ATOMIC W B G Y  COYYISSI~ (hereinaf ter  called the  .COmmissionm), and 
UNIvgRsITY OF TENNESSEB (bereinafter called the  .Contractor'); 

m A (hemin- 

' IRIT: 
I I 

WHEREAS, the Government and the  Contractor enteied i n t o  Ccmtract 
No. AT-(LO-I)-~~LO, dqted June 39, 1953, providing f o r  a s t u Q  by t h e  
Contreetor of the pattarnu of the rptsaat ic  dirtribation of gold. ' 

r a d i o c d u o i d a  i. Umr eploen, bmo Irpnga md obhor e l t i . - ib  + r l r t l o m  to 
the mode o f  adminis t ra t ion and +he rob and e f f e c t s  of  phagocptosis and its 
stiml&rtim; and 

. z . .  -. 
WEREAS, t h e  p a r t i e s  hereto desire t o  extend t h e  tern of t h e  

contract  in order t o  continue the research a c t i v i t i e s  previously under- 
taken, as such extended program is described i n  TITLE I1 of  bpeend-lr .Arc, 
and t o  rev ise  the form of the contract  and appendices; and 

WEUSAS, this Supplemental Agreement i s  authorized by and executed 
under the  Atomic Energy Act of 19b4; 

July 1, 19SL, Contract No. AT-(h0-1)-16L10 is  amended to  read (with 
Appendices *AH, .B* and V* at tached)  as follows: 

* \ . . '  - 
HOW, T?iWBWR.E, the p a r t i e s  here to  do mutually agree t h a t  as of 

r t  

ARTICLE I - HfRWSE AND SCOPE 

1. The Comission, in furtherance of its policy o f  assisting 
a d  f o s t m b g  F i v a t e  research, desire8 to aupport the Contractor 's  
fundamsntal research in the field of atomic energy. 

2. Tho work shall comist of 8 s t u Q  of the  pa t te rn  of the, 
systematic d i s t r i b u t i o n  of go ld  radiocol loids  i n  liver, spleen, bone, 
lungs and o t h e r  a i t s s  i n  r e l a t i o n  t o  the =de of administration and the 
role and effects of phagocytosis and i t a  stimulation. The plan of approach 
to the  problem and the  agreed upon pmgram and budget f o r  the projec t  are 
described i n  Appendix aAm, which is  hereby made a part of t h i s  contract ,  
The Contractor shall be guided by, but  not  bound t o  conform to ,  t he  d e t a i l s  
of the budget described in Appendix mAw. 

3. The Contractor s h a l l  furnish a l l  services ,  f a c i l i t i e s ,  equip- 
m n t ,  suppl ies  and materials (except such 8 e R i c e 8 ,  equipment, supplies and 

! 

,,. . , $ -  ? . - -  . I -  
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materials as t he  Government h a s  agreed t o  furnish herein)  required for 
t h e  performance of t h e  research pmgram described i n  Sec t ion  2 above. 

h. h e  work w l l l  be carried ou t  by t h e  Contractor unde- t h e  
d i r e c t i o n  of Dr. &aron Ganz as Senior Investigator.  

ARTICLE I1 - TgRy OF a)#’IRaCT 

2. The second period of perfomanco for the research project  
covered by t h i r  con t r ac t  w i l l  counence on July 1, 1954, and rill emd on 
June 30, 1955. 
under t h i s  contract may iavolvo a period of roverol  years and tha t  the 
term of thb contract may be extended Q mutual agreement. 

It is recognized that completion of t he  research work 

1. ConrLdaritlgn 

b. I n  considerat ion of the performance of the  research 
a c t i v l t i e r  dercrlbed i n  TITUS If of Appendix *As, and the Contractor’s 
agreement t o  support  t h a t  mrk in the estimated amount of Three Zhoasand, 
T h i r t y a i r  and h&/lOO Dollar8 ($3,036.U), t h e  Government rill pay t o  the  
Contractor f o r  t he  second per iod of performance t h e  sum of Four Thousand, 
Four Hundred Twenty-Eight Dollars ($L,L26.00), which amount includes the 
sum of Two Hundred Eighty-Eight Dollars ($288.00) agreed t o  be the  amount 
of t he  unexpended balance remaining from the previous period of performance. 

2. Payment 

a. On or before the  date of commencemDsnt of w g k  on the 
p r o j e c t  described i n  Appendix @A*, t h e  Government s h a l l  pay t o  the 
Contractor upon submission by the Contractor of a proper ly  c e r t i f i e d  
voucher, L5 per cent of the agreed consideration, provided, however, t h a t  
s a i d  payment s h a l l  be reduced by the amount of any unexpended balance 
agreed t o  be remaining from t h e  previous period of performance. 

b. On or before the  expirat ion of six months f r o m  the da te  
of commencement of the p ro jec t ,  t he  Government s h a l l  pay t o  the Contractor, 
upon suhnission by the  Contractor of a properly certif ied voucher, 45 pe r  
cent of t h e  agreed consideration. 

e. UPOn FOCOiPt end aCCOpknC0 Of 8 8 8 t i U f a C t O v  
report ,  i n  cases where the contract  I s  t o  be renewed, or t h e  final report 
if the con t rac t  is  not t o  bo renewed, the Government s h a l l  pay t o  the 
Contractor,  upon submisrion ty the Contractor of a properly c e r t i f i e d  
vouoher, the remaining 10 per cent  of the agreed cowidor8tion. h 
ertensian of t h e  con t r ac t  term without rdd i t iona l  funds shall not  be 
considered a renewal of the  contract  and in such cases t h e  retained 10 
pe r  cen t  o f  t h e  agreed consideration rill be paid upon submission and 
acceptance of a s a t i s f a c t o r y  final report. 

w- y -  . . 
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d e  I n  t h e  event the contract is renewed, papmnts t o  the 
Contractor of any additional amount t o  be paid 
mads for the extended term i n  accordance w i t h  the schedule out l ined  Fn 
Paragraphs b. and c e  above. 

the  Government s h a l l  ba 

3. Program and Budget for Subsequent h r i o d r  

men renewal of t h e  contract  l a  deoimd,  the Contractas  shall 
nbdt t o  t h e  Ccm~mission*s Oak Eldge Operation8 Off ice  8 renewal proposal &a 
outl ined in Appendix .Cn, at tached hereto. 
shall then nogo t i a t e  a8 t o  tbe amouts each rill cont r ibu te  for the service8 
to  be performed during the emulng period, t.ldne into cans ide ra t ion  the  
ac tua l  costa incur red  dur ing  p e  curran t  pariod in camparkson with the  cos t  
es t imates  in t h e  cont rac t ,  and, upon agreement, 8hall execute 8 formal 
modification of the contra&. 

The Contractor and the C a n i s s l o n  

- * +-. *r ' ~ -., -< *&-c ' .a=' ;Lfil..v.. 
ARTICLE IV - REPORTS, RECORbS AIVD ZNSPPJCTTW 

1. '!'la Camles ion  s h a l l  have the  r i g h t  to fnupe& inauch manner 
m d  a t  such times as it deems appropriate  all a c t i v i t i e s  of the  Contractor  
arising in the c m 8 e  of the work under t h i s  contract .  

2. The Commission s h a l l  a t  a l l  times be afforded acce9s t o  t he  
premises and t o  all technical r e c o r b ,  correspondence, i n s t ruc t iona ,  drar';ngs 
and manoranda of record  value of the  Contractor per ta in ing  t o  said work, 

3. The Contrac tor  shall make progress and other repor t8  i n  such 
manner and a t  such times as spec i f ied  in &pen- *Cn which is a t tached  and 
hereby mado a part  of this contracte  

Lo Examination of Recorda 

a. I h e  Contractor agrees t h a t  the Comptroller General of the  
United S t a t e s  or any of his duly authorized representat ives  shall, until t h e  
expiration of three years after final payment under thi.8 cont rac t ,  have access 
t o  and the r i g h t  ta examine any directly per t inen t  boob, documents, papers 
and records of the  Cont rac tor  involving t ransact ions r e l a t ed  t o  t h i s  eontract ,  
d e s a  the Caamfsaiar authorizes t h e i r  prior di8poeition. 

bo The Contractor  further agrees to  include in all h i s  8ub- 
cont rac ts  hereunder a provision to the e f f e c t  t h a t  tbe 6ubcontractor  agmes 
t h a t  the Canptrol ler  General of the United S t a t e s  or any of his duly authorlaed 
representa t ives  s h a l l ,  until t h e  expi ra t ion  of three par3 after f i n a l  pcgrment 
under t h i s  cont rac t  w i t h  t h e  h e r r a r e n t ,  have acmsa to and the rigbt to 
examhe any d i r e c t l y  p e r t i n e n t  books, documents, papers, and records of such 
subcontractor  involving t r a m a c t i o n s  related to t h e  mbcont rac t ,  unless the  
C d s s i o n  au thor i t e s  their prior disposi t ion.  The t e rn  'subcontract* as used 
herein -ana any purchase order or agreement to perform a l l  or any part of the 
work o r  t o  Bake o r  furnish any material8 required for the performance of this 



con t rac t ,  bu t  does n e t  x c l u d e  (1) purchase orders not exceeding $1,000, 
(ii) subcontracts  or purchase orders for public u t i l i t y  services a t  r a t e s  
established fo r  u n l f o m  a p p l i c a b i l i t y  to the  general  public,  or (iif) sub- 
con t rac t s  or ptxrd?aae orders fo r  general inventor7 i t a m 8  not a p e c i i i c a ~  
i d e n t i f i a b l e  w i t h  the work under t h i s  cont rac t .  

co Nothing i n  this c o n t r a c t  s h a l l  be deemd to preclud, an 
audit by the General Accounting Office of any t ransac t ion  under this cont rac t .  

In consideration of  t h e  Contractor’s  contr ibut ion t o  the 
research p ro jec t  described in Appendix .A* of thb cont rac t ,  t i t l e  t o  a11 

aourca including the Government, or manufactured by the  Coatra&or undar 
thia colrtract  shall ves t  i n  the Contractor, except t h a t  t i t l e  &-item of 
property described in Section 2, b. of Appendix #A9 r h a l l  vest in the 
Wvornmemt, 

mtOfial8, t O O b ,  ~ C h h ~ ~ ,  WUi-t md rwpl.h8, aopuimd frO8.91 

ISLTICLE VI - PURCHASE OF WIOISOTOPES 

The Contractor s h a l l  purchase, t o  the extent  avai lable  In 
appropr ia te  form, a l l  radio;sotopes irradiation s e m c e s  and cyclotron 
time required in t h e  performance of the rmk hereunder, through the 
Commission?s Isotope Division, Post Offlce Box E, Oak Rldgep TemeaseeD 

The provisions of Appendix .B8, r t t .&ed  hereto, are hereby 
made a p a r t  of this contract .  

The f o 1 l m ; n g  a i t e r a t i o n s  t o  this contract  mere made by 
mutual agreement of the parties p r i o r  t o  its execution: 

In 4 p e n d . 1 ~  General Rovielons, Paragraph 3, M i c l w u r e  
of Information, the  t h i r d  sentence of subparagraph a, wa3 deleted, 

. .  . . .  
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IN WTTNESS ‘WZREOF, t h e  2arties hereto have executed t h i s  
Supplsnenen’al Agreeffient t h e  day a d  year f i r s t  aboire written. 

UNITED STATES W m I C A  

BY: UNITED STATES ATOMIC ENWGY COYYISSION 

(&ddress ) 

ACCEPTANCE BY SENIOR INVESTIGATCR 
/ 

T have read the fmegolng Supplemental Agreemmt and t h e  Appendices 
attached hereto m d  made a part hereof, and I agree  to be bound by the 
pmvisions of t h i s  document. 

#-r.rrrrrrr 
, Senior Inves$igotar 

k 

w-  :r; 



L '  C a t r u t  lo. AT-(&l)-fblo 
' Jn ivers i ty  of Tennessee 

TITLE I1 

- .  * -  

J u l y  1, 195h - June 30, 1955 

This TITLE If descr ibes  the  research program and cos t  e s t h a t e s  agreed 
upon between the Ccllarission and the Contrsctor for the  second per iod  of 
performance. 

a. Scope and plan of Approach 

On the basis of  work performed i n  previous periods a t t e n t i o n  
in this per lod  will be centered on the  l i v e r  and its r o l e  i n  
the systemic . phagocptcmis of radiogold co l lo ids .  *Fimbnta 
riU be done in which the  liorr ia surgically rsaaovsd from the 
c i r c u l a t i o n  of the dog i n  order t o  determine the s'ystemic blood 
clearance and t i s s u e  d i s t r i b u t i o n  of intravenouely administered 
radiogold c o l l o i d  in the absence of the organ t h a t  normally 
accumulates s o  l a rge  at pr ortion of the iq)ect.d dose. fn 
addi t ion ,  radiogold c o l l o i  3 will be i n j ec t ed  intravenously into 
dogs and  t h e  animals will be sac r i f i ced  a t  increasing time 
i n t e r v a l s  fo l lowine  the i n j e c t i o n  t o  provide information regarding 
t i s s u e  distribution changes a f t e r  the  i n i t i a l  period of uptake. 

2. awn 
a. Outline of  cos t  es t imates  f o r  the second period: 

. (1) Sa la r i e s :  $h, 570 . 00 
Dr. Aaron Ganz $2,000.00 
Other Facul ty  150.00 
Technical Assistance 2, hoo .m 
Secre t a ry  Services a.00 

(2 )  

(3) Travel: 

Equipment , Supplies and Services: 
- -  

l , l lOO.OO 

330.30 

(&) Indirect Costa and OIerheadr 1,19& . w1 

Total  $7 , L6h. w1 

b. Items of proper ty  to be procured or manufactured by the Contractor 
during t h i s  period, t i t l e  t o  which w i l l  v e s t  i n  the  Government 
(see A r t i c l e  V): None. 

*: , . . - -  



1. Patents  

2. 

a. Whenever aqV paten tab le  invention or discovery i s  made or 
conceived by t he  Contractor or its employees i n  the course 
of any of t h e  work under t h i s  contract ,  the Contractor sha l l  
furnish the Commission with complete information thereon; 
and the  Commission s h a l l  have the 8010 pmer t o  determine 
whether or n o t  and where a patent appl ica t ion  s h a l l  be 
f i l e d ,  and t o  determine the  d ispos i t ion  of the t i t l e  t o  and 
r i g h t s  nnder any appl ica t ion  or paten t  t h a t  EV reault. The 
judgersnt of tho Colrissioa on there matteru shall be accepted 
a8 f i n a l ;  and t h e  Contractor, for i t s e l f  and f o r  i t a  employees, 

- agrees t h a t  the  inventor  or inventors w i l l  execute a l l  documents 
and do a l l  th ings  n e c e s a a q  or proper t o  c a r r y  out the judgment 
of the  Canmission. 

b. No claim f o r  pecuniary award wider the provisions of the Atomic 
Energy Act of 19116 s h a l l  be asser ted  by the  Contractor o r  i t s  
employees with respec t  t o  any invention or  discovery made or 
conceived in the course of any of the work under t h i s  contract. 

C. Ihrcept aa otherwise authorized -in wr i t ing  by the hu+sslon,  the 
Contractor -11 obtain p a t e n t  agreements to  e f f e c t u a t e  the 
purposes of paragraphs a. and b. of this A r t i c l e  from all persons 
who perform any part of t he  work under t h i s  cont rac t ,  except 
c l e r i c a l  and manual labor personnel who w i l l  n o t  have accom t o  
technical  data, 

d. Except as otherrrise authorized i n  writing by t h e  Commission, the  
Contractor K i l l  i n s e r t  in all subcontracts provisions naidng 
paragraphs a., b., and C. of t h i s  Ar t i c l e  appl icable  t o  the  
subcontractor and i t s  employees, 

Publ icat ions 

The Contractor shall have f'ull freedm of publication of t he  reauB8 
of the research under this contract  and the Contractor i s  urged to 
disseminate t h e  r e s u l t s  of the  work through customary s c i e n t i f i c  
publ icat ion channels, except t h a t  " r e s t r i c t ed  data" as defined in 
the  Atomic Energy A c t  of 19&6 s h a l l  be governed by the provisions 
of Paragraph 3 of t h i s  Appendix q*. 
a reference t h a t  t h e  r e s u l t s  were developed under a Commission 
sponsored project .  

All publ ica t ions  s h a l l  include 

. .  
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3" DisclosLre of I n f a r m a t i x  

a. It is understood :!.at t h e  work under t h l s  cm?,ract  w i l l  not 2,volve 
r e s t r i c t e d  data and the Cmt rac to r  w i l l  perfom such work as un- 
c l a s s i f i e d  work. 
d i s c o v e r i e s  a r e  made or any data  used o r  developed t h a t  cons t i t u t e  
r e s t r i c t e d  da ta ,  the Contractor s h a l l  promptly I n fo rm the  Coolmission 
and shall classify and safeguard all discoveries  and data  i n  accord- 
ance u i t h  the requirements of the Conmission. - 
t h z & M  
have - b u u d a ~ ~  
mce* as t h e  Commission may authorize,  i n  accordance with the 
Atomic Energy Act of 19L6, as amended, the Contractor s h a l l  not 
permit any Indiv idua l  t o  have access t o  r e s t r i c t e d  data u n t i l  the  
designated i n v e s t i g a t i n g  agency s h a l l  have made an inveat lgat ion 
and report t o  the  Canmission on the charac te r ,  aasociatian8, md 
loyalty of such individual and the  Commission shall have detelrmined 
t h a t  permi t t ing  such person t o  have access t o  r e s t r i c t e d  data rill 
not  .endanger the  common defense or secur i ty .  
paragraph the term "designated i n v e s t i g a t i n g  agency" means the 
United States C i v i l  Service Commission o r  t he  Federal Bureau of 
I n v e s t i g a t i o n ,  o r  bo th ,  as je ternined p l rmant  t o  the provisicns 
of the  A t o u c  Ehergy Act of 19L6, as amended. 
t o  whether any discovery or da ta  
da t a ,  p r i o r  t o  t h e  release of these d a t a  and before permitting any 
indiv idua l  who ?.as nat  received clearance f r m  t h e  Conmission t o  
have access  t o  such data, the  Contractor s h a U  seek guidance from 
t h e  Commission, 
r e q u i r e  the c l a s s i f i c a t i o n  o f  work whenever i n  i t s  @nior, Yestricted 
data are involved, 

Ffowever, i f  i n  the  course of such work any 

43 used in t h i o  

If doubt  e x i s t s  as 
developea cons t i tu te  r e s t r i c t e d  

Furthermore, the  Commlssiap reeor?es the rig3t t o  

The con t inua t ion  by the Contractor of work found t o  involve r e s t r i c t ed  
da ta  w i l l  be s u b j e c t  t o  mutual agreement of t he  Commission and the  
Contractor  and s h a l l  be covered @ a modification of t h t s  aqreement. 
The phrase . r e s t r i c t e d  da taa  as deflned i n  t h e  Atormc L-.ergy Act of 
1916 and employed in t h i s  sec t ion  s h a l l  mean * a l l  data  concening  the 
manufacture or u t i l i z a t i o n  of atomic weapons, t h e  production of 
f i s s i o n a b l e  mater ia l ,  cr the use of f i s s i o n a b l e  mater ia l  in the 
production of power, but s h a l l  not include any data  which the 
Commission ?Torn t m e  t o  time determines may be pualished w i t h o u t  
adversely a f f e c t i n g  the camon defenae and.aecuritfl. 

11. Disputes 

Except as otherwise provided in t h i s  cont rac t ,  any dispute concerning a 
quest ion of fact a r i s i n g  under this c o n t r a c t  which is not disporod of by 
agreement s h a l l  be decided by t he  C o n t r a c t h g  Off icer ,  who shall reduce 
his d e c i s i o n  t o  writing and mall or otherrrise fiurnish a copy thereof t o  
the  Contractor.  Within 30 days from the  date  of r e c e i p t  of such copy, 

__- -. . ..c - 
\ 
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',he T m t r a c t c r  m y  a?T=..-zl cy z a i l x ? z  a r  ot',errrlse fJrr . ishing t o  t h e  
C m t r a c t i n g  Of f i ce r  a wr l+ , ten  appeal addressed ts tne Commission, and 
t h e  dec i s ion  of t he  i=oi.sn:ssion s h a l l  De f i n a l  and conclusive, unless  
determined by a court  of competent j u r i s d i c t i o n  t o  have been fraudulent  
or a r b i t r a r y  or capricious o r  so grossly erroneous as necessa r i ly  t o  
imply bad f a i t h  or no t  t o  be supported by subs t an t i a l  evicbncer 
That, i f  no such appeal t o  t h e  C o d s s i o n  is  taken, the  decis ion of the 
Contracting Officer s h a l l  be f i n a l  and conclusive. In  camect ion  with 
m y  aDpeal prgceeding under t h i s  clause,  the Contractor s h a l l  be afforded 
an opportuni ty  :3 be heard and t o  offer evidence i n  support  of i ts  appeal. 
Pending f inal  dec i s ion  of a d i spu te  hereunder, t h e  Contractor s h a l l  
proceed d i l i g e n t l y  l r i th  the  performance of the  con t r ac t  and i n  accordance 
with t h e  Contracting Officer's decis ion,  

Provided, 

5 .  Safe ty  and Accident Prevention - Inspecti& 

The Contractor uill comply r r i th  hea l th  and safety regulat ions of t h e  
Commission required f o r  work of t h i s  nature,  and permit t h e  Commission 
and its designees t o  inspect t h e  work conducted under t h i s  agreement. 

6, O f f i c i a l s  Not t o  Benefit  -- 

Nc neT:.Ser of o r  Dc,lega:s :c Csr.Eres3, or ?.es:der.t Commissioner s h a l l  be 
admitted t o  any sha re  or p a r t  of t h i s  contract  o r  t o  any benefit, t h a t  
may a r i s e  therefrom: but t h i s  provision s h a l l  nct  be construed t o  extend 
t o  t h i s  con t r ac t  If made n t h  a corporation f o r  i t s  general  bene f i t .  

7 =  Anti-Dfsctimination 

The Contractor,  i n  performing t he  work required by t h i s  con t r ac t ,  s h a l l  
not d i sc r imina te  a p a i n s t  any em?loyee or appl icant  f o r  employment because 
of r ace ,  creed, co lo r ,  or n a t i o n a l  or ig in ,  

e .  C o n v i c t  Labor 

The Contractor shal l  n o t ,  in t h e  performance of t h i s  con t r ac t ,  employ any 
person undergoing sen te rxe  o r  mprisonment a: hard labor.  

?. Terninat ion 

a. The Commission may a t  any t i m e  upon 120 days m i t t e n  no t i ce  terminate 
t h i s  con t r ac t  In whole or i n  par t .  

b. I n  t h e  event  of terminat ion pursuant t o  subsection a., the  
Contractor s h a l l  submit a statement of cos ts  incurred in 
performance of t h e  mrk under the contract  p r i o r  t o  such 
termination, ar,d t h e  Govexsnent s h a l l  pay t o  t h e  Contractor 
t h a t  port ion of t h e  costs incurred which bears the  same 
r e l a t i o n s h i p  t o  the total as t h e  agreed Government support  
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f G r  t n e  f u l l  term bears t r :  t h e  t c t a l  of ccs: esfimates f o r  the 
f u l l  term, l e s s  the amount of a l l  payments theretofore  made, 
If the t o t a l  payments there tofore  made t o  the Contractor exceed 
t h e  amount t o  which it Is e n t i t l e d  hereunder, t h e  Contractor 
s h a l l  promptly remit the  amount of any such excess to the 
Government. 

10. Bight4cmr  Law 

a, No l a b o r e r  or mechanic doing aw p a r t  of the work contemplated by 
this cont rac t  in the  employ of the Contractor or aw rubcontractor  
contract ing for any p a r t  of s a i d  work contanplated, shall be required 
or permitted t o  work more than e i g h t  (8) hours i n  any o m  calendar 
day upon such work at the si te  thereof ,  except upon the  condition 
t h a t  c a p e n a a t i o a  l a  paid t o  8uch lrbordr or gechanic ih accordmca 
w i t h  the prorisfona of tihb h%%cle. The wags+ of spsw labher and 
mechanic employed by the  Contractor  or aqp subcontractor engaged i n  
t h e  perfonaance of t h i s  c o n t r a c t  s h a l l  be computed on a b a s i c  day 
rate of eight (8) hours per day and work in siE'sss of eight (6) 
hour8 per  day 58 permitted only upon the condition t h a t  evsrp euch 
l a b o r e r  and mechanic sha l l  be cornpersated f o r  all hours worked i n  
excess of eight (8)  hours per day at not less than one and one-half 
(13) tunes the b a s i c  r a t e  of pay, 
requirements of t!!ir A r t i c l e  a penal ty  of Five Dollar8 ($5.00) 8haU 
be imposed upon the  Contractor f o r  each laborer  o r  mechanic for every 
calendar day 1z! which such employee 1s required o r  pemitted to  
labor more than eight (8) h a u n  r ~ ~ a n  raid work r i t h o u t  receiving 
compensation computed in accordance with t h i s  Art ic le ,  and all 
p e n a l t i e s  thus imposed s h a l l  be mtbheld for the use and benef i t  
of the Government; provlded, that t h i s  s t i p u l a t i o n  shall be subjec t  
in all respec ts  t o  the  exceptlons and provisions of U. S. Code, 
T i t l e  LO, Sections 321, 32h, 325, and 326, r e l a t i n g  t o  hours of 
labor, as modLfied by t he  provisions of Section 303 of Rublic Act 
No, 781, 76th Conaress, appro-Jed SeF:mber 9, 1%0, r e l a t i n g  t o  
compensation f o r  overtime. 

T h i s  p r o a s i o n  does no: q p l y  to uorlc performed by employees of the  
Contractor i f  this c o n t r a c t  i a  rlth a atat41 or  a state i rmti tut ion.  

For each vic1atiLon of the  

b. 

la used i n  t h i s  cont rac t  the  t e r m  V n i t e d  S t a t e s  Atomic Energy Commissiong 
.Atomic Energy Camuission* and 
Atomic Energy Commission or I t s  duly authorlzed representat ive or  
representa t ives  

*Commissiong s h a l l  mean the United S t a t e s  

12. Fellowships 

It is understood by t h e  Contractor t h a t  none of the funds supplied by 
the  Commission under this cont rac t  shall be used in any way t o  pay the 

I I IO1 1 4  
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- .C. 

stipend of any appointnent for which commeasurate services are not  
rendered under this contract;  nor shall any of the funds be used to 
confer a f e l l o m h i p ,  or to p q  a w  part of the stipend of a fel lorship,  
of mykind, 

It I 8  agreed that none of tb fund8 8Upplhd 
thi8 contract shall be used to p8y the expenses of foreign travel, 

the ~ 8 l i o Z I .  
the continental United States ,  excepting, h m v e r ,  travel to  Canada. 

the Colpission under 

c except uhem rocb toreign travel ir  p.db wlth tbe prior approvd. of 
4.- %reign travel' aa used herein m e a n 8  travel orrtslds 

.L 
-. +- . . 

r * ,  5 '  * . .__ - . . -  

... . . . -  

1 1 1 0 1 1 5  
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IILPPERDIX "C 

R m T S  AND P R O P t X u S  
(FOR D I m T  AlX RESEAFCH C 0 I " F U C l r s )  

Date Due Copier 

1, 

2. 

3 e  

L. 
5. 

Progress Report r p t s x  Six 

Renewal Proposal - 8  Six 
/ 

0 

200-uord summary of purpose and scope Fol lor ing  cmple t ion  
of negotiation bf 

renewal Three 
' 9 -  contract and urq .- 

Complete S c i e n t i f i c  Report  On -tract temination six 
E 

Brief reports or mamscripts  may 
be submitted as desired by 
invest igator  

NOTES : 

U 1  of the above should be addressed to: - 
Research and Medicine Division 
Oak Ridge @eration8 Office 
U. S o  AtoOric Energy Canmission 
Post Office Box 15 
Oak Ridgep Tennessee 

"he progrera report ahouid b r i e f l y  describe the scope of invert igat iona 
undertaken and the s i g n i f i c i a n t  r e su l t s  obtained. 
any s igni f icant  differences betueen the ac tua l  l e v e l  of a c t i v i t y  (expressed 
in the various categorier  of man-nths, facilitler p r o c u d ,  tray01 performed, 
e t c . )  and tha t  contemFlated i n  the  contract. Technical reports and a r t i c l e s  
prepared for p b l i c a t i o n  duping the  period covered should be l i s t e d  with 
bibliographic refemncer.  Reprintr  or prsprintr of all mch raterlal should 
bs appended and material contained there in  need not be duplicated in the 
report. 

It should also explain 

Renewal proposals, if any, should accompany the progress report and should 
contain t h e  type of bformat ion  outlined belm unless the  
already contained i n  e a r l f e r  proposa'is or i n  the accompatlyFng progress 
report. 
should be c lea r ly  explained and t he  cos t  estimated should be based upon past 
experienw . 

i n fomat ion  I s  

4 contemplated change in program or  scope for the renewal period 
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6, 

7. 

80 

90 

The i n s t i t u t i o n  and department in which the rcrk rnll  be done, 

S c i e n t i f i c  background including l i t e r a t u r e  re levant  t o  the proposal, 
t he  significance, and t h e  m O t i V a t i O n .  
cont inuat ion of uork already i n  progress  the  extent of present  support 
should be s t a t e d  i d e n t m n g  amounts received from f e d e r a l  agencies. 

If t h e  prop0e.l i8  for 

S c i e n t i f i c  s*ope of tbe proposed re8earch, it8 object ives ,  it8 relat ion 
t o  present knowledge and t o  caparable work in progress ebeuhere, and 
a plan of hccomplfshments for the first y e a r ' s  work. 

S c i e n t i f i c  Personnelo Give the name, highes t  academic degree, p o s i t i o n  
i n  t h e  in s t i t u t ion ,  s c i e n t i f i c  experience,  p u b l l c a t i a r s  and rccarpllshments 
of the senior inve8tlgator ( t h e  ind1rldu.l who rill act lvsu direot t h e  
research program) and of each r e g u l a r  s t a f f  s c i e n t i s t  r h o  it  is proposed 
rill engage i n  t h e  work. I n d i c a t e  the approximate f r a c t i o n  of  t he  time 
of each t o  be devoted t o  t h e  p r o j e c t  during each period of ths year. 
S c i e n t i f i c  per80r~11el t o  be newly employed f o r  the p r o j e c t  should be so 
designated, and profess iona l  records given i f  possible.  

Other p e m o m e l  
and the  
be listed, 
t h e i r  t h e s i s  is t o  be r e l a t e d  t o  the p r o j e c t ,  

The n m h r  of persom of each sub-professiznal grade 
f r a c t i o n  of the tlme of each t o  be devoted t o  t h e  pro jec t  should 

Graduate s t u d e n t  employees should be i d e n t i f i e d  as such i f  

Other Ffnanc5al Assistance,  
involvine the  same personnel 3r f a c i l i t i e s  1s t o  be proposed to ,  or 
received frm other  f e d e r a l  or non-univemity sources t h e  e l t e n t  of t h a t  
ass i s tance  should be c l e a r l y  s t a t e d ,  and the  f i t e r p l a y  of  the arrange- 
ments should be f n l l y  explained, 

If a s s i s t a n c e  for t h l s  o r  other  a c t i v i t i e s  

Materials,  Eq uipmer.? ar16 F a - i l t t i e s ,  Lis: tkcse areacly aval lable  fsr 
the  work and j u s t a  the need for major item t o  be pmcured. 

Travel and o ther  i t e m  
and of any other major items in t h e  budget. 

Wplain t he  purpose of the proposed t rave l ,  
Travel rates and the use of 

cont rac t  Finds f o r  3 t f , enCace  a t  ree;r;lar scientific meetings should 
conform u i t h  the  p o k c y  of  the i n a t l t u t i o n  in the  use of its o m  funds for 
these  purposes. 

10, Budget, This should l i s t  i n  d e t a i l  all items of cos t  necessary t o  c a r r y  
t h e  p r o j e c t  f o r  one year or for the dura t ion  of  the project if less than  
a year. It should include8 a list of the  ind iv idua l  salaries a t t r i b u t a b l e  

. to the  p ro jec t ,  suppl ies  and s e r v i c e s ,  equipment (def ined as thin- 
ind iv idua l ly  cost ing more than $500 which rill r e t a i n  t h e i r  u t i l i t y  for 
-re than a year), t r a v e l ,  communication and publication, and t h e  
i n d i r e c t  cos t s  a l iocable  t o  t h e  p r o j e c t ,  
ind i rec t  cos t s  should be briefly explained, 

The Sas i s  for computing the 
The budget should n o t  



include the  s t i p e n d  of f e l lows ,  A l l  sa la r ies  c h a r g e a d e  t c  the p r o j e c t  
should be i n  accord w i t h  the  e s t ab l i shed  p o l i c i e s  o f  the i n s t i t u t i o n ,  
o r ,  if not ,  an explanation should be subrmtted, 

11. Amount requested,  A statement of  the p a r t  of the  t o t a l  amount l i s t e d  
in t he  budget which t h e  i n s t i t u t i o n  is prepared t o  bear, and the  mount  
requested from the AX, and a statametlt of q o t h e r  sponsora of t he  
p r o J e c t  lrith t he  amounts cont r ibu ted  by each. The proposal should be 
s igned  by the Senior Inves t iga tor ,  endorsed by a responsible  a c h i n i s t r a t i v e  
o f f i c e r  af the  i n s t i t u t i o n .  

12. Statement of c u r r e n t  expenditures. 
?or the  p r o j e c t ,  and an est imate  of expenses t o  be incurred during the 
remained of the  cur ren t  period, 

A c u r r e n t  s ta tement  of its expenditures 

13. Residual fund.. &q &iffereace i n  the acope oi the rork durlrrg tk- 
c u r r e n t  c o n t r a c t  period from tha t  contemplated i n  t h e  contract ,  an 
brought oat i n  ths report ,  may be r e f l e c t e d  in the amount requested f o r  
t h e  ensuing year. 
renewed wi thou t  funds, 
scope of the rork p r o p e d  for use of r e s i d u a l  funds.  

If no new funds am requ i red  the  cont rac t  may be 
A proposal f o r  Such renewal should state t h e  

. . .  

. .  



Contract  No. AT-(40-1)-164.0 
Universi ty  of Tennessee 
Modification No. 2 

SUPPiEMENTAL AGXEEXENT 

THIS SUPPIAZMENTAL AGREi;MENT, en t e red  i n t o  this% day of , 
1955, e f f e c t i v e  as of July 1, 1955, by and between the UNITED STATES OF AMEFUCA 
( h e r e i n a f t e r  c a l l e d  the "Government"), represented  herein by the  UNITED STATES 
ATOMIC ENERGY COMMISSION ( h e r e i i n a f t e r  c a l l e d  the  "Camission") ,  and t he  UN1VE.R- 
SITY OF TENNESSEE ( h e r e i n a f t e r  c a l l e d  t h e  "Contractor"); 

UITNESSEl'H THATr 

UHEXEAS, t he  Government and t h e  Contractor  entered i n t o  Contract  No. AT-(40-1)- 
1640, dated  June 30, 1953, providing f o r  performance of a study by t h e  Contractor 
of the p a t t e r n s  of the rrystematic d i s t r i b u t i o n  of gold rad iocol lo lde  in l i v e r ,  
spleen, bone, lungs and o t h e r  si tes i n  r e l a t i o n  t o  the  mode of adminis t ra t ion  
and the  role and e f f e c t s  o f  phagocytosis and i t s  s t h a l a t i o n ;  and 

UHEXEAS, t h e  con t r ac t  has  been amended here tofore  by modif icat ion lo.  1; 
and 

kTXF3LAS, the p a r t i e s  he re to  d e s i r e  t o  exterxi  the  term of the con t rac t  without 
a d d l t l c n a l  funds in order  t o  continue t h e  research s c t i v i t i e s  previously vmder- 
taken, as such extended program is descr ibed i n  TITLE I1 of Appendix "A", and t o  
r ev i se  the  form of the con t r ac t  arld appendices; and 

-S, this Supplemental Agreement i s  authorized by and executed under the  
Atomic Energy Act of 1954; 

NOY, THEREFORE, t he  p a r t i e s  h e r e t o  do mutually agree t h a t  as of  July 1, 1955, 
Contract No. AT-(LO-l)-1640 i s  modified i n  the  fol loving p a r t i c u l a r s ,  but  i n  
no others :  

1. Sect ion  2 of d r t i c l e  I is rev ised  t o  read as fo l lows:  

"2. 
involving the  f a c t o r s  in f luenc ing  the d i s t r i b a t i o n  o f  intravenously 
administered radiogold co l lo ids .  
and the  agreed upon program and budget fo r  t h e  p r o j e c t  a r e  described 
i n  Appendix "A", which i s  hereby made a part of t h i s  cont rac t .  The 
Contractor  s h a l l  be guided by, but  not bound t o  conform t o ,  the  de- 
t a i l s  of the budget descr ibed in Appendix "A"." 

The work s h a l l  c o n s i s t  of performance of a research p r o j e c t  

The plan of approach t o  the  problem 

2. In Sec t ion  2 of A r t i c l e  11, t he  d a t e  "June 30, 1955" i s  de le t ed  and 
t h e  da t e  "June 30, 1956" is i n s e r t e d  i n  l i e u  thereof. 

3.  In  subsection b of Sect ion 1 of Art ic le .  111, the uords "Three 
Thousand, Thirty-Six and &/lo0 Dollarr ($3,036.44)" are  de le ted  and the  
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words "Six Thousand, Six Hundred Fifty-Two and 44/lOC Dollars ( $ 0 , 0 5 2 . U ) "  
are i n s e r t e d  ir. l i e u  t he reo f .  

4. In subsection a of Sect ion  4 of A r t i c l e  IV, the words "unles? the  
Commission a l l t ho r ims  t h e i r  p r i o r  d i epos i t i on"  are deleted.  

5 .  In s u b s e c t i o n b  of Sec t ion  4 of & t i c l e  N, t h e  words "unless the 
Comnission authorizes  t h e i r  p r i o r  d i spos i t i on"  are deleted.  

6. Article VI11 i 8  r ev i sed  t o  read as follows: 

"ARTICLE VI11 - ALTERaTIONg 
"The following a l t e r a t i o n s  t o  t h i a  con t rac t  were made by mutual 

agreement of t h e  p a r t i e s  p r i o r  t o  i t s  execution: Nons." 

7. In TITLE I1 of Appendix nAn, t h e  words "July 1, 1954 - June 30, 1955" 
m e  deleted and t h e  words "July 1, 1954 - June 30, 1956" are i n se r t ed  in lieu 
t he reo f .  

8. In subsection a of Sect ion 1 of TITLE I1 of Appendix ?!An, the  words 
"ScoDe 3.75 ?la? O f  ApDro ach" a r e  deleted sr-d the word2 "ScoDe arid Pla  n of 

t t 2 r e o f ,  ma t k e  following new subsection "kn i s  added t o  Sect ion 1 of TITLE I1 
of Appendix "A": 

a r e  i n s e r t e d  i n  l i e u  Approach for the h te rva l  J ~ Y  1. B S L  - June 30. 

"b. of 1 
1. 1955 - Jupe 30- 

"Gold c o l l o i d  systematic d i s t r i b u t i o n  w i l l  be studied i n  
l i v e r ,  spleen,  bone, l , m g s ,  the  re t iculo-endothel ia l  system, 
and o t h e r  s i t e e .  Uork will be modified and extended t o  include 

t h e  white cells  and phagocytosis, using incubated blood and 
r ad ioac t ive  gold colloid." 

v i t r Q  s t u d i e s  cf icc;kateZ blood, w i t h  special  refererce t o  

9. I n  subsection a of Sect ion 2 of TITLE I1 of Appendix nAn, the  words 
"Outline z? c o s t  e s t h t e s  f o r  the  second period" a r e  deleted and the words 
"Outline of coat  estimates for t h e  second period during the i n t e r v a l  July 1, 
1954 - June 30, 1955" are i n s e r t e d  i n  l i e u  thereof ,  and the following new 
zgbsection "aa" is added t o  Sect ion 2 of TITLE 11 of Appendix "A": 

"aa. Out l ine  of c o s t  estimates f o r  the second period during t h e  
interval July 1, 1955 - June 30, 1956: 
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(1) Salar ies  an d W a a e ,  a: $ 2,75C.00 

Dr. Aaron Ganz 
Other Faculty 
Secretary 

( 4 )  Travel: 

$2,500.00 
150.00 
100.00 

775.00 

830.00 

200.00 

866.00 

TOTAL: $5,421.00" 

10. Appendix nBn is  de leted  and the attached Appendix i s  subatituted 
therefor. 

IN WITNESS WEEOF, the part ies  hereto have executed t h i s  Supplemental 
dgreement the day a-?d year first above written. 

UNITED STATES OF AMERICA 

(Address) 

BY: UNITED STATES ATOMIC ENERGY COMMISSION 

BY: d Ho Rota 
(Contracting Officer) 

-, - & maeinemrldr 
UNIVERSITY OF TENNESSEE 

( Addr 8s s ) 

ACCEPTANCE BY PROJECT LEADER: 

I have read the foregoing Supplemental Agreement and agree to be bound by 
t h e  provisions of th i s  document. 

./Dr.&mclm 
Senior Inveetigator 



APPIXDIX "B" 

GENERAL PRCVISIONS 

(FOFi CI,?ECT A E C  ESEAFiZ!! CCNTRACTS) 

1. P a t e n t s  

a. 

b. 

C .  

d .  

Whenever any patentable  invent ion o r  discovery i s  made or conceived 
by the Contractor o r  i t s  employees i n  the course of any of t h e  work 
under t h i s  contract ,  t h e  Contractor s h a l l  fu rn i sh  t h e  Canmission 
with camplete in fomat ion  thereon; and t h e  Commission s h a l l  have 
t h e  so l e  pawer t o  determine whether or  not and where a patent appl i -  
c a t i o n  s h a l l  be f i l e d ,  a d  t o  determine t h e  d i s p o s i t i o n  of the t i t l e  
t o  and r i g h t s  d e r  any app l i ca t ion  o r  p t e n t  t h a t  may resu l t .  The 
judgment of t h e  Commission on t h e s e  matters s h a l l  be accepted as 
f inal ;  and t h e  Contractor, f o r  i t s e l f  and f o r  i t s  emplayees, agreea 
t h a t  t h e  inventor  o r  inventors  will execute a l l  documents and do 
a l l  t h i n g s  i s  cessary or proper t o  c a r r y  out t h e  j d g n e n t  of t h e  
commission. 

No claim f o r  pecuniary award under t h e  pmvis ions  of the  Atomic 
EnergTr Act of 1946 o r  t h e  Atomic Ehergy Act of 1954 s h a l l  be 
a s s e r t e d  by the Contractor or i t s  employees with respect  t o  any 
l r v e n t i o n  o r  discovery made o r  conceived i n  t h e  course of  any of 
t h e  work under t h i s  con t r ac t .  

Except as otherwise authorized i n  wri t ing by t h e  Commission, t he  
Contractor  Kill obtain patent agreements t o  e f f ec tua te  t h e  purposes 
of p r a g r a p h s  a .  and b. of t h i s  A r t i c l e  fmm all persons who perform 
any part  of t he  work d e r  t h i s  con t r ac t ,  except c l e r i c a l  ard mamal 
l a b o r  personnel who will not have access t o  t e c h n i c a l  da t a .  

Except as otherwise authorized i n  writ ing by t h e  Comission, t h e  
Contractor w i l l  i n s e r t  i n  a l l  subcontracts provisions making para- 
graphs a. ,  b. ,  ard c.  of this Art i c l e  appl icable  t o  t h e  subcontractor 
and i t s  employees. 

2. Publ ica t ions  

The Contractor  s h a l l  have f u l l  freedom of publ icat ion of t he  resu l t s  
of the research u d e r  t h i s  con t r ac t  ard t he  Contractor i s  urged t o  
d i s s e m i r i t e  t h e  r e s u l t s  of t h e  work through customary s c i e n t i f i c  
p u b l i c a t i o n  channels, except t h a t  " r e s t r i c t e d  data"  as defined In 
t h e  Atomic Energy Act o f  1954 s h a l l  be governed by the  provisions 
of Paragraph 3 of t h i s  Appendix "B". All  publ icat ions s h a l l  include 
a reference that the  r e s u l t s  were developed under a Commission spon- 
sored progect 

I 1 1 0 1 2 2  
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3 .  Security 

a.  It i s  understood t h a t  t h e  work - d e r  this cont rac t  w i l l  not involve 
r e s t r i c t e d  data or  other claaslflmd matter a d  t h a t  t h e  Contractor 
w i l l  perform such work aa u n c h s s i f l e d  work. Harover, if in t h e  
course of such work any dlacoveries are made or m y  d a t a  used or 
Aweloped t h a t  cons t i t u t e  r e s t r i c t e d  d a t a  or &her c l a s s i f i e d  mat- 
ter ,  t h e  Contractor shall prcunpLIp I d o m  t h e  Canmisslon snd dll 
be b d  by the  fo l lowhg :  

Contractor 's  E x h ~  t o  Sefenuard Res t r ic ted  Data and other 
C l a s s i f i e d  Infoxmatica. 
this c o n t r a c t  the  Contractor s h a l l ,  In  accordance with the 
C c m b s i o n '  s security regulat ions and requirements, be respon- 
sible for safeguarding r e s t r i c t e d  data and other  clmsl t isd 
matter and protect ing against sabotage, espionage, 1088 and 
theit, the c l a s s i f i e d  documents, mater ia l s ,  equipnemt, processes, 
etc., as w e l l  as such o ther  material of h i &  i n t r i n a l c  or a t r a -  
t e g i c  value a8 mey be i n  t h e  b n t r a c t a r ' s  possession in connec- 
t i o n  with prformence of work d e r  t h i s  con t r ac t .  
o t h e n d s e  expressly provided i n  t h e  specif icat ions the 
Contractor shall upon canpletion o r  t e n d r a t i o n  of t h i s  contract  
t ransmi t  t o  the Comdssion m y  c l a s s i f i e d  m t t e r  in t h e  posses- 
sion of t h e  Contrartor or  any person under the Contractor ls  
control in connection w i t h  p r f a rmance  of tnia contract .  

In the performance of the work under 

Fkcept 8% 

Renulationr. The Contractor agrees  t o  conform to  all s e c u r i t y  
rsgulatians ard requirements of t h e  Conmissiaa. 

Defin i t ion  of Restr ic ted Data. The tern "Restricted Data", a8 
used In t h i s  a r t i c l e ,  means all data concerning (1) design, 
manufacture, or u t i l i z a t i o n  o f  atomic weapons; (2)  t he  produc- 
tion of special n u d e a r  material; or  (3) the  use of spec ia l  
nuclear mater ia l  in t h e  production of energy, but shall not 
include d a t a  dec lass i f ied  or renoved fmm the  Restr ic ted Data 
category pursuant t o  sec t ion  142 of t h e  Atanic Energy A c t  of 
19% 

Sacurity Clearance of Personnel. 
authorize, i n  accordance with t h e  Atomic Emrw Act of 1954, 
the Contractor s h a l l  not permit any individual t o  have access 
t o  R e s t r i c t e d  Data u n t i l  t he  designated invest igat ing sgency 
ahaU have made an inves t iga t ion  ani report  t o  the C d s s i a n  
on t h e  character ,  associat ions,  and l o y a l t y  of such l n d i d u a l  
and the  C d s s i c n  s h a l l  have determined that pennltt ing such 
person t o  have access t o  Res t r ic ted  Data will not endanger t h e  
c011pcc1 defense a d  securi ty .  As used i n  t h i s  Bragraph, the 

Except as t h e  Camiaaion may 

1 1 1 0 1 2 3  
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term "designated investigating agencyT" mans t h e  United Statas 
Civil ~ N I C O  C d J s i o n  o r  the Federal BlETeau of I n v e s t i g a t l m ,  
or both, M determined pursuant t o  the provisions of the  Atcmic 
Emrm Act of 1954. 

Criminal Liability. It is understood that disclosure of infor -  
mation r e l a t i n g  t o  the work or services mdered herounder t o  any 
pram not entitled t o  r e c d v e  it, of failure t o  safegurrrd q 
RestriCtwi h t a  or any top secret ,  secre t ,  or conf'ldential mat- 
ter t h a t  q com t o  t h e  Contractor or my p r u o n  d e r  the 
Contractor's c c n t r d  in connection with work d e r  this contract, 
may sub*& t h t  Contractor ,  h i s  agents, urplopas, Md subcon- 
t r a c t o r s  t o  c r imina l  l i a b i l i t y  under the  laws of t h e  United 
Staten.  
a lso  Executive Order 10104 of February 1, 1950, 15 P. B. 597.) 

(See t h e  Atamic h r g y  Act of 1951, 68 S t a t .  9191, (See 

( 6 )  S&cont rac ts  and Purchase Orders. Except as o t h e d a e  author- 
ized in w r i t i n g  by t h e  Contracting Off icer ,  the  Contractor s h a l l  
Inser t  pravis iona similar t o  the foregoing In all subcontract8 
Md purehaso a d e m  d e r  t h i s  car t rac t .  

b. The cont inuat ion bp the Contractor of work found t o  Involve r e s t r i c t e d  
da t a  will be mbject  t o  mutual agreement of the  Commission a d  the  
Contractor and shell be covered by a modification of t h i s  agreement. 

Except as othenfim plptnded i n  this contract ,  any d i s p r t e  concerning a 
quest ion of f a c t  adsing d e r  this contract  *ich Is n d  disposed of by 
a g n r e n t  'shall be decided by t h e  Contracting Off lcer ,  who s h a l l  reduce 
h i s  dec is ion  t o  w r i t i n g  and m a l l  or othenise furn ish  a c q  thereof  t o  
t h e  Contractor. 
t h e  Contractor q appsa l  by mailing or  otherwise furnishing t o  the  
Contracting Off icer  a written appeal addressed t o  t h e  COmPission, and t h e  
dec is ion  of t h e  Cotmuisdon shall, unless d e t e d n e d  by a cour t  of canpa- 
t e n t  J u r i s d i c t i a n  t o  have been f raudulent ,  a r b i t r a r y ,  capricious,  or SO 
grossly erromow as necessarily t o  Imply bad f a i t h ,  or is nut supported 

s u b s t m t i a l  d d s n c e ,  be f i n a l  ard conclusive: Provided, That I f  no 
such appeal t o  the  kcfmlssion i s  taken, the  dec is ion  of t h e  Contracting 
Off icer  s h a l l  be f i n a l  a d  conclualve. 
proceeding d e r  t h i s  clause, t h e  Contractor sha l l  be affordod M oppor- 
tunit7 t o  be hoard and t o  o f f e r  etridence in support of i t s  appeal. 

Within 30 d w s  frcm the d a t e  of r e c e i p t  of such copy, 

In connection with any a p p d  



- I r -  

Pendirq f iml decis ior .  of a d i s p i t e  hereTinder, t h e  Tontractor sb.C1 
proceed dil*-f!cntly w i t h  t h e  perfomance o f  t k e  con t r ac t  a?? ir, accordance 
with t h e  Contracting C f f i c e r ' s  decis ion.  

5 .  Safe ty ,  Health ani Fire Protect ion 

The Contractor s h a l l  take a l l  reasonable precaut ions i n  the perfomance 
of t h e  work under this con t rac t  t o  p r o t e c t  t h e  h e a l t h  and safety of 
employees a d  of members of the public and t o  minimize dar.ger fmm all 
hazards t o  l i f e  and property, ard s h a l l  comply with all heal th ,  safety, 
and f i r e  p m t e c t i o n  r egu la t ions  and requirements ( inc lu i ing  report ing 
requirements) of t h e  Conmission. 
t o  comply with s a i d  regulat ions or r e q u i r e m n t s  o f  t h e  Commission, t h e  
Contracting Of f i ce r  may without p r e j d i c e  t o  any &her l e g a l  or cai- 
t r a c t u a l  rights of t h e  C m i s s i o n ,  i s sue  an order stopping a l l  or any 
prt of the  work; t h e r e a f t e r  a start o r d e r  f o r  resumption of work m a y  
be i s sued  a t  t h e  d i s c r e t i o n  of t h e  Contracting Of f i ce r .  
s h a l l  make no claim for a n  extension of time o r  f o r  compensation or 
damages by reason of or i n  connection with such work stoppage. 

I n  t h e  event t h a t  the Contractor fai ls  

The Contractor 

6. S f f i c i a l s  Not t o  Benefit  

No menber of o r  de lega te  t:, Congress or r e s i d e n t  c o m ~ s s i m e r  shall be 
admitted t o  any sP.are or part of t h i s  c o n t r a c t  or  t o  any benefi t  that 
may a r i s e  therefro;r. 5-& t h i s  provision s h a l l  not b e  cofistrlled t o  extend 
t o  t h i s  con t r ac t  i f  made wi th  a corporat ion f o r  i t s  general  benefi t .  

7.  Nondiscrimination i n  Employment 

I n  connection w i t h  t h e  performance o f  work urder this cont rac t ,  t h e  
Contractor agrees  not t o  discr iminate  aga ins t  any employee or appl icant  
f o r  employment because of race ,  r e l ig ion ,  co lor ,  or na t i0 r .d  or ig in .  
The aforesaid provis ion s h a l l  include, but not be l imi t ed  to, t h e  follow- 
i n g :  employment, Gpgrading, denotion, or  t r a n s f e r ;  recnAtaent  c r  
recruitment adve r t i s ing ;  layoff  or t e n n i r a t i o n ;  r a t e s  of pay or ather 
forms of compecsation; and se l ec t ion  f o r  t r a i n i n g ,  includ-ing apprentice- 
ship.  The Contractor agrees t o  post h e r e a f t e r  i n  conspicuous places, 
a v a i l a b l e  for  employees and appl icants  f o r  employment, nut ices  t o  be 
provided by t h e  Contracting Officer s e t t i n g  f o r t h  the  provisions of t h e  
nondiscrimination clause. The Contractor f u r t h e r  agrees  t o  insert t h e  
foregoing provision i n  a l l  subcontracts hereunder, except subcontracts 
f o r  s tandard  commercial suppl ies  or r a w  materials. 

8 .  Convict Labor 

I n  connection with t h e  perforrrance of work under t h i s  contract  t h e  
Contractor s h a l l  not anploy any person undergoing sentence of impison-  
ment a t  hard labor. 



9. Termination 

a. The Comission may a t  any t i ?e  upon 120 d a y s  w r i t t e n  n o t i c e  t e m i -  
nate  t h i s  con t r ac t  i n  whole or i n  p a r t .  

b. In t h e  event of te rmina t ion  pursuant t o  subsec t ion  a., the  Corrtractor 
shall submit a s ta tement  of cos t s  incurred i n  performance of t he  work 
under t he  c o n t r a c t  p r i o r  t o  such termination, and t h e  Government 
s h a l l  pay t o  t h e  Contractor  that  portion of t he  c o s t s  incurred which 
bears t h e  same r e l a t i o n s h i p  t o  t h e  t o t a l  as the  agreed Government 
support f o r  the  f u l l  term bea r s  t o  the t o t a l  of c o s t  e s t ima tes  for 
t h e  full term, less  t h e  amount of all payments t h e r e t o f o r e  made. 
If the t o t a l  payments t h e r e t o f o r e  Fade t o  t h e  Contractor  exceed the  
amount t o  which it i s  e n t i t l e d  hereunder, t h e  Cont rac tor  s h a l l  pranptly 
remit t h e  amount of any such excess t o  t h e  Government. 

10, Ekht-Hour Law 

a. No laborer or mechanic doing any par t  of t he  work contemplated by 
t h i s  ccn t r ac t ,  i n  the employ of t he  Ccntractor o r  any subcorrtractor 
c o a t a c t i n g  far  any prt cf 5 ~ 2  w c r ?  contemplzted, s h a l l  be re- 
qc ired  CY 3 F L t t e d  5s work m r e  t!..- e i a h t  - h o u r s  5 WJ one c a 2 m -  
d a r  day upon such w r k ,  except upon t h e  condi t ion t h a t  compensation 
is  pa id  t c  such l a b o r e r  or l e c h a n i c  ir, accordance wi th  t h e  pro- 
v i s i o n s  of t h i s  a r t i c l e .  
employed by t h e  Contractor or any subcontractor engaged i n  the per- 
formance of t h i s  con t r ac t  s h a l l  be computed on a b a s i c  day r a t e  of 
e i g h t  hours per day and work i n  excess of e i g h t  hours  per day is 
permitted only upon the  condi t ion t h a t  every such l a b o r e r  ard mechanic 
s h a l l  be compensated f o r  a l l  hours worked i n  excess o f  e i g h t  hours 
?er day a t  not less t h a n  one a d  me-ha l f  t imes  t h e  b a s i c  r a t e  o f  
pay. For  each v i o l a t i o n  of the  requirements of t h i s  a r t ic le  a penalty 
of C:.rp i - 9  40-Lars s k a l l  b e  ir.gr,.ed L?or, ?he ? o n t r a c t o r  f o r  each ' h b c r e r  
or mechanic f o r  every calendar  day i n  which such employee is required 
or permitted t o  l abor  more than e i @ t  hours upon s a i d  work without 
r e c e i d n g  canpensation computed in accxdazce  w i t h  t 5 l s  a r t i c l e ,  and  
a l l  p e n a l t i e s  t hus  impased s h a l l  be withheld f o r  t h e  use and benefi t  
c f  the Sovernrnent: Provided, t h a t  ' ,tis s t i p i A t i o n  s h a l l  be s.:bjecC, 
i n  all r e s p e c t s  t o  t h e  exceptions and provis ions of t h e  Eight-Hour 
Laws as set forth in 40 U.S.C. 321, 324, 325, 325a and 326, *ich 
r e l a t e  t o  hours of l a b o r  and cornpensation f o r  overtime. 

. .  

Tke wages of every l a b o r e r  and mechanic 

b. This provision does no t  ap3ly t o  work performed by employees of t he  
Contractor i f  t h i s  con t r ac t  i s  with a s t a t e  or a s t a t e  i n s t i t u t i a n .  
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11. Covenant Against Continzer,t Fees 

The Contractor warrants  t h a t  no person or s e l l i n g  agency has been 
employed r e t a i n e d  t o  s o l i c i t  or secure  t h i s  cont rac t  upon an 
agreement or u r d e r s t d i n g  f o r  a c d s s i o n ,  percentage, broker- 
age, or contingent fee, excepting bona f i d e  employees or bona f i d e  
established c o m e r c i a 1  or s e l l i n e  agencies maintained by the  
Contractor for  t h e  purpose of securing business. For breach or 
v i o h t i m  of t h i s  warranty, t h e  Coverrmerrt s h a l l  have t h e  r igh t  t o  
u m u l  this c o n t r a c t  without l h M l i t y  or i n  i t s  d i s c r e t i o n  t o  deduct 
fran the cont rac t  p r i ce  or considerat ion t h e  f u l l  amount of such worn- 
mission, percentage, brokerage or c o n t h g e n t  fee. 

12. Definitions 

As used i n  this c o n t r a c t :  

a. the  term "Contracting Off icer"  means t h e  pbrson executing this 
contract on behalf of t h e  Government and includes h i s  successor 
o r  any duly  authorized reFresentatiVe of such person. 

b. t h e  term ''Co.nmission'' means the  United S t a t e s  Atomic Energy 
Commission or any duly authorized representa t ive  thereof ,  i n c l d -  
ing t h e  Sontract ing Off izer  except f o r  deciding an appeal under 
the  a r t i  c l e  e n t i t l e d  "Disputes". 

13. Fellowships 

It is  understood by t h e  Contractor t h a t  none of the  funds supplied by 
the C o d s s i o n  under this c o n t r a c t  s h a l l  be used i n  any way t o  pay t h e  
s t i p e d  of any appointment f o r  which comensura te  s e r v i c e s  are not  
r e d e r e d  under t h i s  c o n t r a c t ;  nor s h a l l  any of t h e  funds be used t o  
confer a f e l l w s h i p ,  o r  t o  pay wAy prt of the stiped of a fellcw- 
ship,  of any kind. 

14. P o n i m  Travel 

It is agreed t h a t  none of t he  funds supplied by the  Commission d e r  
t h i s  contract  s h a l l  be  used t o  pay t h e  expenses of fore ign  t r ave l ,  
except where such foreign t r a v e l  i s  made w i t h  t h e  p r i o r  approval of 
the C o d s s i o n .  "Foreign t r a v e l "  as used here in  means t r a v e l  outs ide 
the cont inental  United S t a t e s ,  excepting, however, t r a v e l  t o  Canada. 

1 1 1 0 1 2 1  



C o n t r a c t  No. . (uG-l!-lha 
Universi ty  of Tennessee 
Modification No. 3 

THIS S Y F " P Y T I Z ,  A-NT, entered  I n t o  t h i s  8tb iay of )larrrh.r , - 
1355, by and betwesn t h e  '2Jm STAiZS OF W I C A  (he;eL;after c a l l &  t h e  
flSovernment"), represeritea here in  by tne  UNITED STATES ATOM12 E D G Y  CWISSIOS 
( h e r e i n a f t e r  c a l l e d  the "Commissionfl), and the  UNIVERSITP OF TBJNESSEE (here- 
lnaf t e r  ca l l ed  the "Contractor') ; 

WITNESSETH TRIT: 

RHEREA5, the Government and the Contractor  entered i n t o  Contract No. AT- 
(t0-1)-1&0, dated June 30, 1953, providing for psrforprpnce of a s t u e - o f  tho 
patterns of the systematic d i s t r i b u t i o n  of gold radiocol loids  in l i v e r ,  spleen, 
bone, lungs and other  s i t e s  i n  r e l a t i o n  t o  the mode of adminir t ra t ion and the  
r o l e  and e f f e c t s - o f  phagocptosis and i t s  s t i a u l a t i o n ;  and 

WHEREAS, the Contract has been umnded heretofore by Modlficatione Nos. 1 
er.d 2; and 

VHZSEAS, the ?= t i e s  hereto desire t o  extend the t o m  of t h e  contract  with- 
out a d d i t i o n a l  fund8 in order t o  cont inue the research a c t l v i t l e r  previously 
undertaken, and t o  e f f e c t  c e r t a i n  o ther  changes as a m  herelnaftar more par t ic -  
ularly described; and 

-, t h i s  Supplemental Agreement is authorized by and executed under 
t h e  Atomic Ensrgy Act of 19s&; 

NCS, THWLFQRE, t h e  parties hereto do mutually agree t ha t  s a id  contract  ie 
hereb  modified Fn the  f o l l m i n g  p a r t l c u l a r s ,  but  i n  no othere: 

1. I n  Sect ion 2. of Ar t i c l e  11, t h e  &te "June 3, 1956. is deleted,  and 
the da te  "June 30, 1957" is i n s e r t e d  in lieu thereof.  

2. nARTICLE VI - FURCHASE OF RADIOISOTOPESN is deleted in i ts  e n t i r e t y  and 
the  following new Art ic le  "VIN I s  i n s e r t e d  i n  l i e u  thereof: 

*ARTICLE VI - P i l O C ~ b l T  OF MATERIAL AND SEgVICES FROY CQYrrssION 
FACILITlESt CaYPLIANCE UITH C O U I S S I O N  REGULATIONS 

"The Contractor s h a l l  comply w i t h  a l l  l icensing and other requinmnta 
of the Coprmlsslon with respect  t o  p 0 8 8 4 2 S S k m  and uae of by-product mator:L, 
eourco material, and special nuclear material (a6 there totma &e dafimd in 
t h e  Atomic Energy Act of 1954), and may purchase or acquire euah n u t e r l a l r ,  i rra- 
d i a t i o n  8ervIce8, other rad loac t lve  mater ia l ,  cyclotron t-, ate. from the 
C o d 8 s i o n  or C 0 ~ ~ 8 8 ~ ~  f a c i l i t i e s  in accordance r i t h  applicable procedur08.~ 

3. The following mw k t i c l e  'Vf-A" is  added i m e d i r t o l p  f o l l d n g  Ar t i c l e  
V I 3  

. 

\ \ I O 1 2 8  
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WARTICE Vl-A - PURCHASE OF W I O I S O T O P E S  UNDEfi AN AEC DISCCYNT 
t ERT IF I CATE 

"If any radioisotopes are  budgeted in the c u t l i n e  of cost  estin&+&a a t  
t!.e full amount of t h e  p r i c e  as es tab l i shed  by the Commission, b u t  are purchased 
a t  less than such e s t a b l i s h e d  pr ices  under an AEC Discount Cer t i f i ca t e  issued 
t o  t h e  Contractor (See: 
the es tab l i shed  price and the  p r i ce  so paid  shall be paid by the C o n t r a t a r  t o  
the Gcvernment o r  otherwise crodi ted t o  the  kivernment's account as the 
Contracting O f f i c e r  may d i r e c t  o r  approve. The requirement f o r  a report to  be 
submitted to  the Commission ind ica t ing  the purchases w d o r  the discount program 
is  autlfned i n  Appendix nC*.* 

T i t l e  10 C.F.R., P a r t  37),  then  q difference between 

b. In  TITLE I1 of Appendix l)An, dele te  t h e  date 'June 30, 1956" rhrever 
it appars ,  and insert  t h e  da ta  wJune 30, 1957' i n  l i e u  thereof i n  each instance. 

5 .  In  subsec t ions  a. and b. of sec t ion  1. Patent8 of Appendix IIP, the 
words 'In the  cour8e of any of the work under t h i s  contraot"  are deletad, and 
the  words n l n  the  cour se  of, in connection with,  or under t he  t a m  of t h i s  con- 
troctR are  i n s e r t e d  in l i e u  thereof in both subsections.  

6, In  Appendix s e c t i o n  7. N o n d b c r h i n a t i o n  in Eaploymnt is deleted 
i n  its e n t i r e t y  and t h e  f o l l d n g  new sec t ion  '7." is inserted i n  l i e u  thereof: 

m 7 *  Nondiscrlmination In Employment 

"a .  I n  connection wi th  the performance of work under t h i s  contract ,  
t h e  Contractor agrees not t o  discr iminate  aga ins t  arq employee 
or a p p l i c a n t  f o r  onploymnt becaure of race,  re l ig ion ,  color o r  
n a t i o n a l  origin. The aforesa id  provis ion sha l l  include but  not  
be limited t o ,  the follouingr employmnt, upgrading, demotion, 
or transfer; recruitment or recruitment advert is ing,  layoff o r  
te rmina t ion;  r a t e s  of pay or o the r  forma of componsrtion; and 
s e l e c t i o n  f o r  t ra ining,  including apprenticeship.  Tb Contractor 
agrees  t o  pos t  hereaf ter  in conspicuous places, available f o r  
emglcyees and apFllcants f o r  enrployment, no t ices  t o  %e prcvided 
by tim Contracting Officer s e t t i n g  forth the provisions of the 
n o n d i s c r l m h  t ion clause . 

mb. The Contractor fu r the r  a p e r  t o  insert the  foregoing F o r i s i o n  
i n  all subcontracts  hereunder, except (i) subcontracts for 
s t a n d a r d  commercial suppliS8 of raw material8,  (ii) subcon- 
t rac t8  to be performed outsido the  United S t a t e s  when no re- 
c ru i tmen t  of workers w i t h i n  t h e  1 M t a  of t h e  United States  is 
involved, (lii) purchase ordors on pocket-size f a  similar 
to  U. S. StPadard Fom b&, and (lv) subcontracts  t o  m e t  other 
special requiFearsnts or energencie8, if recommended by the 
Committee on Qommmwnt Contracts. 
hereunder which do not exceed $5,OOO, the  l a s t  sentence of para- 
graph a. above may be om1tted.w 

In  the case  of pcuchme order& 

7. In  Appendix .Bn, the  following new s e c t i o n  '15. 
immediately follarrfng rscticm lh. 

Buy American Act. is added 
Foreinn T r a w l :  



"In the  event t h i s  c c n t r a c t  prov?des f o r  t h e  a c a u i s i t i o n  of 
a r t i c l e s ,  mater ia l s ,  or suppl ies  by the Gavernment, the fo l -  
lowing provis ion shall apply with respec t  t o  such i t e m s r  The 
Contractor agrees t h a t  there  will be del ivered under t h i s  
cont rac t  only such unmanufactured a r t i c l e s ,  mater ia l s  and 
suppl ier  (which term ' a r t i c l e s ,  materials and suppl ies t  i r  
hereinafter r e f e r r e d  t o  i n  t h i e  clause as t s u p p l i e s t )  ab have 
been mined or  produced in the  United S ta tes ,  and only such 
manufactured s u p p l i e s  as have been numufactwed In t he  United 
Statas s u b s t m t i a l l y  all from suppl ies  mined, produced, or 
manufrctured, a8 ths c a m  may be, In the United S ta t e r .  The 
foregoing provis ions  s h a l l  not  apply (I) with  nspect t o  mp 
p l i e s  exempted by the  C o d s s i o n  from the appl ica t ion  of th. 
Buy American Act (&l U.S.C. loa-d), (ii) with  respec t  t o  
8 ~ p p l i e s  f o r  use outs ide  the United States, or ( i i i )  w i t h  
respec t  t o  the s u p p l i e r  to be del ivered under t h i s  cont rac t  
which are of a class o r  kind determined by the ComisEion not 
t o  be mined, produced, or  m a d a c t w e d ,  as the case may be, 
i n  the United S t a t u s  in s u f f i c i e n t  and reasonably ava i lab le  
commercial q u a n t i t i e s  and of a s a t i s f ac to ry  quality, or 
( lv)  w i t h  r e s p e c t  t o  such supplies,  from which t h e  suppl ies  
t o  be del ivered under t h i s  contract  are manufactured, a s  a re  
of a c l a s s  or  kind determined by t h e  Commission not t o  be 
mined, produced or manufactured, as t h e  case m y  be, i n  the 
United S t a t e s  i n  s u f f i c i e n t  and reasonably a v a l l a b l e  C O ~ I C -  
c i a l  q u a n t i t i e s  and of a s a t i s f a c t o r y  qua l i t y ,  provided that 
t h i s  exception ( i v )  e h a l l  not permit d e l i w r y  of 8upplire1 
manufactured outs ide  the United S ta t e s  if  such suppl ier  are 
manufactured in t h e  United S ta t e s  In s u f f i c i e n t  and rearonable 
a v a i l a b l e  commercial q u a n t i t i e s  and of a s a t i s f a c t o r y  quality.. 

8. I n  t he  l i s t  of r epor t s  on the fFrst page of Appendix Wa, the designa- 
t i o n  n5.w is rev ised  t o  read W6.n, and the following ner repor t  i s  provided f c r  
a s  e5.w of the l ist :  

q a d i o i s o t o p e  Purchase Report With renewal proposal if Three' 
propcsal is submitted, other- 
wise on contract  terminat ion 

9 .  In  Appendix Vn, t h e  following new paraicraph is  added immediately fd- 
lowing the provision on page 3 e n t i t l e d  "13. Residual - fun-.": 

"The radioisotopes purchase r epor t  s h a l l  l i s t  a11 radioisotopes 
included In the budget f o r  the current  period a t  the  regular 
pr ice  es tab l iehed  by the CompLIes1on, but which a r e  purchased, 
or rill be purchased dwing t h e  current  period, a t  a pr ice  lesE 
than the  es tab l i shed  pr ice  by u tu l iz lng  the discount a u t h x i z e d  
by an AEC Discount C e r t i f i c a t e  issued to  the  Contractor. For 



- &  - 
each such pnc!-.ase, the r e p o r t  shall s t a - z  t h e  price a5 estate 
llehed by the Commission, the price p a i d  or t o  be pa:? m i n i ;  
the discount, and the aovlngs realized o r  t o  be realized. The 
report due on contract termination shall x v e r  a11 e,:?. pur- 
chase8 actually made dwing the f i n a l  period." 

10. Ir. Appendix *V, delete the words  research and YecLcine Division", aad 
insert  the words %search and Developmnt Divislonm in lieu t h e r e o f .  

IK UlTKEsS UHEFWF, the parties hereto have executed th ls  Supplemental 
&ruemnt the dry and year first above written. 

UNlTED STATES OF W I C A  

BY: UNITED STATES ATOMIC m Y  CGurrs.EsION 

sr- . lwh a d  Dk- 
(Contracting Officer 

I hove read the f o r e g o t r  SupFlemertal Agreemezt and agree t o  St b a w d  
by t h e  Frclvislona of this do-nt. 

I t  1 0 1 3 t  



t I 1 0 1 3 2  







Onginai signed 
c. s shoup 

c. s. sboup 
cud, meloq 
barrrch md Dmvelowent 3i~i~i0n 
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O F C A R T M C N T  O r  P H A R M A C O L O G Y  

Dr. i.S. Sheup, 
Chief Biolsgy Branch, 
Research and Development Division, 
bni ted  S t a t e s  Atemic Energy Gommissior! 
O a k  ilidge, Tennessee 

Dear D r .  Shoup: 

7 2~~ s k - i - - i  ., ,,,n; two cosies 2: t n r  ses9r.a rl t x  s + r i e s  o f  
;re;.er,zirg r e s e u c z  2 e r f c r . e c  mcer A.:. J .  ? -  a w . t r a c i  A : - ( G ! G ~ ' ! - L ~ & ~ .  

These two pa?ers comprise a o s t  o f  Lie resesrcn t n a t  was ?Erformed 
maer :.-is cDr.tract. 
r.-Ls ccr , t rac t  w i i 1  be ir.cll;aea ir, a tnim ?a?er wnich i s  POW i n  
preparat ion and should be completed i n  two  o r  %?see weeks. 
p q e r  ell aiso be s e n t  t o  yocr c f i i c e  as sDon as it is conpietea. 

T:?e a.- ,zi : ixal  a-::x-.: of vork g e r f o r x :  'ir.cer 

This 

I would l ike  t o  thank you again f o r  your pat ience and courtesy wnich 
nas been g r e a t l y  appreciatea.  -- 

;ince reij-  YOWS 

1 1 1 0 1 3 b  
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cea C. h. tlptoa, krrpbir 

I -  

PDrm --118 (Rev. -) 





A C H i h I S T R A T I V E  O C F l C  E 

T H E  U N I V E R S I T Y  O F  T E N N E S S E E  

M E M P H I S  3. T E N N E S S E E  

Jcnu3,ry 5, 10'7 

Dr.  Kenneth Kasschau 
Atomic Energy Commission 
P. 0. Eox E 
Oak Ridge, Tennessee 

Dear Dr. Kasschau: 

It is requested that we be inforxed of the strtus of our voucher 
for t h e  final ten percent on contract  AT-(kO-1)-16&0, dated June 30, 
1053,  applicable to Yodification n w e r  3. 
of 8&42.80 and i s  dated March 12, 1956. 

C u r  voucrier is in tte unmnt 

Very  truly y o u s ,  

Cecil  2. Tipton 
Aaministrative Assistant 
t o  t h e  Vice President 



C. L. Dunham, Director 
Ciririon of E h l ~ g r  and Mediche, ucrshh@cjn 

B e m a  H. Both,  Nrvrctor 
Leaearch rad lkrelopmnt X v i r i o n ,  Oak Ridge 

Octokr 9 ,  W56 

/ 

I 



/ 

I 

Ah' 

Oak E i a a ,  Tennemsm 
October 8, Us6 

Tour cocpentian i r  appreciated. 
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MCDICINE DENTISTRY P H A R M A C Y  

M E M P H I S  



- - - _  
Y 

- 
I 1 

I Form OR-569 ( 2 / 5 3 )  REQUEST FOR CONTRACT ACTION (submit in duplicate) 

1. Chairman I 

TO: 3. 8. nbon '2 .tract B,>drd. From: -a;- 
- - _ _  ~ _ _ _ _  ~ - - ~ - 

I t  I T  requested [Par t h s  C3,xiUact 9odrd take thc. 14eie,c,iry action to procesc the foilowlng described con- 

tract ac t ion  i n  dccorca-ir' \\IT' tne p' 1 ,> tun\  01 BL" - i n  OR-U-H-1Q: 
- _ _ _ _ _ _ ~ - -  - - _ _ ~  

2. Nature of Action Pequested j 

Conaactor: L' 
I I 

-- 
I 

Modificauon of Contract E Selecuon of New Contractor and I 

Negotiation of Contract. No. I 

I Review and approval of C o w a c t .  Sub- 
contract or Purchase a d e r .  
Number: I 

Name: 
I 

Y, To-- 0 Other (Explain) 

I 

3. Nature of Services to be Covered by Coacnct I 

Construction c(! Architect-Engineer Other sz (Explain) 8.r.rd 
I 

4. Fundlng 

Source of Funds 

Approved OR0 Financial Plan, Suarter, Fiscal Year 19- 
Project No. ____ or, Activity No. 
Funds to be Obligated: Aliotrnent bo. (F.Y. 19- Funds) 

Procurement Dutct lve No. Dated ! 
I Issumg Office 

9 ---------------------------------------------------- 

Concurrence i n  Funding Statemt=nt: (signed) I 
Chief. Budget Branch 

- -  -______ ___ __ _ _  -___-_ __ - 

5. Project or Acuvity to be Covered by Connact  Action: 

Location of Work: 
Estimated Cost of Work to be Covered by this Connact Action $ 

Schedule: Date Work to Start 

- - 

I Construction Duective No. 

Emmated Completion Dace 
Descripnon of Project or Activity: j 

I 
i ( I f  more space is requued use separate sheets and attach hereto:) 

li 1 1 0 1 4 5  



(If mare space Is required use  separate sheets and attach h e r e m )  

10. Negotiated Contracts. (Show why it appears desirable to negotiate new conmact or to negotiate 
modification to existing conuact) 

? h ~ ~ n d =  f r o m  C. V. Barding to E. W e  F.oth, datcl September &, 19%. 

(If more space is required use separate sheets and ana& haem:) 

11. Contracts, Subconuacts, or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip- 
r 

uon of acuon in this space and a t u c h  pertinent documents) 

- ~- __--- -_____ - __ ___ -. - 
12. Disputes: ! - 

Attach a statement summarizing the dispute together wth pertinent docurnenu and Background 
hlater,al. 



Herman M. F.oth, L i r e c t o r ,  Eeseqrch 2nd Se=tember &, 1556 
Cevehpnen t  L i v i s l o n ,  OTk F.i.iee Oper-tisns 3 f f i c e  

Clifford V. Harding, b.ssistsnt to Chief, Medicnl Brqnch 
Division of Biology and Medicine, Washington, D. C. 

SYMBOL: BMM:cvH 

Approval is grsnted for extension o f  Contrsct No. AT( &0-1)16lro without 
additional Atomic Energy Conmission funds until June 30, 1957. 
extension is author ized  on 7 t e r m i n a l  basis. 

This 



i;a JLly 1, 1955, Contract NO, A T - ( b l ) - l % O  x..c e x k n C d  for an 
ad3tional  year without n d d i t l o d  f i n i n  f r o m  the Coa~iraion. 
w u  in estlaetad unqtnded bilanco of $l,€'OS which r u  to bo \ud 
d w h g  t h e  extended period. 
t h t t  balance js s t i l l  2vtilablr. 
ex+& tho ;wiod of the cm**Fact ha ordm t h a t  the reaeia-ch be 
cmt imed.  

There 

tnCicated aboro, the major portior? of 
%erefcm, it a,je~m dtrirnkle ta 

be & a l l  qpreciate your drlrlug UI whether or not thb --ion o i  
t h e  contrGct period . se ts  r l t b  the q ~ r c v d  of p u r  of:ice. 



'Tour cocpera t ion  I s  o;Freci;ted. 

1 \ 1 3 \ 4 9  
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, a r ~ e d  eAYecu in tis- cristributim slterationa would  have ta occur a t  tbo 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

3, b p l y  
:.tfer Z c :  4 - C t  .I 3 



John R. hoon, Gimctor, C o n t r a c t  Livir ioa  

B.Quort for aantraat a c t i a  f r a  tkn lirrocpoh uui IkvmlogPurt 
D i r i r i o a  i r  maloaod for your wo. 

I 



v 
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SCWOOL OF DIOLOGIC4L S C I E N C E S  
O r l l C L  or 7 ° C  @E.* 

. -  .. . 

. 

c 



Vory t m 4  youl-8, 



-& I I I 



UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE 

0 I2 Souin WOOD STREIT 
CHICAGO 1 2  ILLINOIS 

c C P . D - " r * T  O F  P * " - . .  1.9" 

. ^  
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D E P A R T U E Y T  O F  D M A R M A C O L O G Y  - - I .  - .  - , ~ 

Lea- a c t o r  3houp: 

m.is i s  a raL-.er d i f f i c u l t  let,+,er f:lr ;ne zc -mite  arc I hzve teen 3 u t t i . x  i; 3ff 
for sone t h e .  gut,  after mum LkoiFht anc, considerat ion,  I f ee l  t h a t  it X - i s t  be 
=one. 



I s i n c e r e l y  t r u s t  tkat you K i l l  iincerstand xy p c s i t i o n .  
t o  disparage %e h F o r t a n c e  of t n e  work on r ad ioac t ive  co l lo ids ,  but siinply feel 
tr iat  it w o u l d  n o t  Ge in my b e s t  future  i n t e r e s t s  f o r  ;ne t o  continue i n  this  f i e ld .  

I would a l s o  l i x e  to  s a y  t h a t  I an x o s t  since;.el;i gra5eful f o r  all of your corsicera- 
t i o n  anc very r e a l  assistance i n  the past. 
A t m i c  Fmrg. Comiss ion  i n  general ,  have beer! Tore than cooperat ive and understandin5 
ir: all of tk i r  r e l a t i o m n i p s  ui%n ye. 
r e l u c t a n c e  i o  w i i e  to ym of nj- cec i s ion  i 2 t r l  r e g a r i  to my f g t u r e  r e s e a x n .  

L? all prsbacilit:,-, I w i l l  continue t o  ase i so to?es  a s  a fool i n  fL%ure pharmacol=oic 
s t i : c i e s  ;?? I + ? Y E  :,?.a', y - u  ma;; s ~ e  Zit t c  c c x i s e r  s*:..e zf L h i s  reSezra-1 fz? 

I do n o t  i n  mi; wa,- * i sh  

Yaur o f f i ce ,  i n  p a r t i c u l a r ,  anc tne 

These fariicTs account f o r  muck of .T ';TES@F-, 

S i x c r e i y  yours, 



W '  

! 
. . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  .................. ' 

i 
............... 

__ - I.-- ................................................... ! .............................._.._........ ... 

a. 1. covzmamzm RISTIH OnlQ I w 2 ; 6 1 - J  
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I n  Reply 
Refer To: 0RS:JER 

UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 
A p r i l  3 ,  10% 

Dr. Aaron Clam 
Division o f  PhPmaco13m 
University of Tennessee 
Merphla, Tennessee 

Subject: D I S S m N A T I O N  OF NONCLASSIFIED TECHNICAL INIQRYATZON To FOREIGEJ 
NATIONS 

Doar D r .  Oenzt 

I n  connection with Paragraph 2, "Publication",  i n  Appendix "B* to the contract  
covering your work which is being supported by the CoPisaion,  we should like 
to acquaint you with the  Commission's p o l i c y  In regard to the  dissemination of  
nonclass i f ied  information to fore ign  na t ions  . 
You w i l l  no te  t h a t  Paragraph 2 provides for f u l l  freedom of publicat ion of the 
result o f  the research under the c o n t r a c t  and, fur ther ,  you are  urged to 
disseminate t h e  results through customary s c i e n t i f i c  publ icat ion channels. 
T h i s  p e r t a i n s  to all unclassif ied information csmplled as the  r e s u l t  of  your 
work under the cont rac t .  
Conunission does have c e r t a i n  regula t ions  goverdng the  dlsaemination of 
information to those nat ions l i s t e d  in Attachment "An to this let tur.  These 
regulations are: 

In connection with this freedom of  publication, tho 

1. Transmittal6 t o  nations o t h e r  than those listed in Attachment "Ar 
are permitted and encouraged without qua l i f ica t ion .  

2.  Transmit ta ls  to nations l i s t e d  i n  Attachment "An are  permitted 
and encouraged, provided i n f o m a t i o n  is requeated i n  exchange. 

After f i l l i n g  reques ts  or completing t h e  a c t i o n  you consider des i rab le ,  we 
s h a l l  apprec ia te  rece iv ing  a copy o f  the correspondence to you r e q u e s t b g  
the  information. 

' 0.T. Your cooperation in' t h i s  matter is appreciated. 

Herman Y. Roth 
Director 
Research and Development Division 2 4  2: L 

Attachment aAn (1) 



A T T A C W T  

Albania 

Bulgaria 

China, including the provinces of SuiyuM, Chahu, 
Yingsia, and Jehol (8omethes referred to aa 
Inner k n g o l l a ) ;  the provinces of Chinghai 
(Tainghai) and Sikang; SlnLiang, 'tYbet; plld 
Outer Mongolia; but excluding Manchuria, and 
excluding Taiwan  (Formosa). 

Caechoslor.Ma 

Estonia 

Germany (Russian Occupied Zone on ly )  

Latvia 

Lithuania 

Manchuria, Including tho former Kwantung bmed 
Territory. 
Base Area and the Limning Province.) 

(The present Port Arthur Naval 

North Korea 

Poland and Danzig 

Rumania 

Union of Soviet  , % C i d i 6 t  Republics 

Connnunist-controlled Viet N a m  md 
Hanoi-Haiphong Enclave 



E” UNITE0 STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridgo, Tenneraee 
km 2, 1956 

Tour a t t e n t i o n  is i n v i t e d  t o  Appendix Wa of t h e  con t r ac t  vhich provider 
t h a t  a renewal proposal and I progmss report  w i l l  bo due k y r i l  1 1cSL. 
The renewal proposal  and progress report may be submit ted a t  any h n r s  
a f t e r  E ~ X  months of performance under t h e  current contraot  period. I n  
any event, t hey  should reach us no l a t e r  t h a n  t h e  prescribed date, 

The Information t o  be submit ted is as f o l l w s t  

1. P ~ O ~ N S S  Report. Includo i n f o m a t i o n  outlined i n  Appendix .Cn. - 
2. E;rpe nd i tu re  Statement. Include a c u r r e n t  expenditure atrtement fo r  tbe 

present  con t r ac t  peri‘od, based on both the c a t r i b u t i o n z i  of the I n s t i t u t i o n  
and t he  Caramissi&. The u t a t e m n t  should r e f l e c t  (1) t h e  costs of the 
project t o  date, ( 2 )  an estimate of the costa for the r eminde r  of t h e  
con t r ac t  period, and (3) an estimate of tho  funds which w i l l  be a v a i l a b l e  
for f inancing t h e  p ro jec t  during the  propored period of p o r f ~ ~ ~ t ~ o .  

3. Renewal Propooal. Include t h e  information as required i n  Append@ “C9 
of tho con t rac t .  Budget8 rhould be included Indicat ing t h e  t o t a l  costs  
t o  carry t h e  p r o j e c t  for the  proposed period, based on the contr ibut ions 
of t h e  i n s t i t u t i o n  a s  we l l  ab t h e  funds requested from t h e  Conmission. 

Nmr Your renewal propasal should cover the e n t i n  proposed period of 
m o r m a n c e ,  and should include budget3 f a r  t h e  two periods indicated 
by t h e  Uashington Office In t h e i r  rrcent l e t te r  t o  you, a copy of 
vhich l a  enclorred. 

b. Ten-Per Cent Voucher. Include a voucher for the  runmining t e n  per c e n t  
of t h e  agreed considoration a s  provided by Article I11 of t h e  contract. 
Thir voucher will be held by us, pending approval for renewal of con- 
t r a c t ,  after whiah it w i l l  be paid o r  If con t rac t  is not renewed, it 
w i l l  be paid upon r ece ip t  of the  complete rcientific ~ ~ p o r t .  -- 

5. Incident Reporb. Include Information as required i n  a t t a c b n t  aAa L*)/3 
C N - l ! \ r r ~  



- 2 -  2, 19% 

The progres~ report, expenditure statement, and raneual proposal should 
be endorsed the proper administrativrr o f f i c i a l s ,  and BIZ copfes o f  
each, together wlth the voucher, ahould be submitted a t  the same ti.s 
to: 

U. S. A t a n i c  Energy Coreaissioa 
Research and Developnent Division 
Post Office Box E 
Oak Ridge, Tmnnessee 

If you do not contemplate requesting renewal, we shall appretiata your 
advising u8 as soon as possible. 

Your cooperatloon and assistance in t h i s  matter is appreciatud. 

Very truly yours, 

h 

Herman H, R o t h  
Mrec tor 
Research and Developnen t D i v i s i o n  

Enclosure t 
Attachment *Au (1) 
Lt. d t 3 .  2/17/56 



ATTACHHEM' nAn 

Incident  Bep o r t s  

Commission regulat ions r e q u i r e  that r e p w t s  be submitted on acc iden t s ,  fires, 
and unmual  ope ra t iona l  i n c i d e n t s  which wriw i n  connection wi th  work being 
performed under C O ~ d s S i 0 n  supported con t r ac t s ,  Reports a r e  m q u i m d  f o r  t h e  
f o l l w l n g  types o f  fncldenter  

1. Serioua Inc iden t s  

Immediate r e p o r t s  by phone (Oak Ridge 5-8611 extenaion L657) or 
teletype t o  Research and Development Division, U. s, A t o d c  Energy 
C o d 8 s i o n ,  Pos t  Office Box E, Oak Ridge, Tonne8se0, on fatal injury 
where death seem imminent; In ju ry  of f i v e  or wore i n  one f i r e  o r  
accident ;  dmage of $5,000 or more t o  Government propertz; nuclear 
r ad ia t ion  of personnel  or chemical exposure, r e s u l t i n g  i n  over- 
exposure s u f f i c i e n t l y  serious t o  warrant h o s p i t a l i z a t i o n  f o r  obser- 
vat ion o r  t r ea tmen t ;  and other  accidents  or incidenta of which 
immediate information i s  considered i n  t h e  best I n t e r e s t  of t he  
program, 

2. Fi re s ,  %p losions, Lightning, ~ i n d s t o ~ ,  Floods, and Sprinkler Leakage 

Reports on industrial loss of €50 t o  $5,090 of Government property from 
these ceuses,  t o g e t h e r  with any loss and damage t o  p r i v a t e  property. 

3. Other Property Damage Accidents 

Reports on o the r  a c c i d e n t a l  property damage of $50 t o  $S,WO t o  
Government property.  

Ir. Personal Injuries 

Reports of persons1 i n j u r t e s  
disease rnd nuclear  r a d i a t i o n  occurring i n  connection wi th  wmk being 
performed under Commission sup?-rted contract3 

i n c l u d i n v  A I Q - ~ I ~ ~ + Y  from acruDational 

Reports on item 2, 3, and h may be included i n  t h e  annual progress or final 
report .  
p l ease  Include a statement  t o  t h i s  e f f e c t  i n  your progress r epor t  or f i n a l  
report e 

If no such Inc iden t s  have occumd during t h e  cu r ren t  con t r ac t  per iod ,  



UNITED S T A T E S  

ATOMIC ENERGY COMMISSION 
WASHINGTONU 0 C 

In oFder to camply With a r e v i s i o n  of Federal fiscal regulatlonu, 
it will be necessary for  the  Division of Blologp and Mediclng ta 
revise the e f f e c t i v e  dates of those  research contracts  which are 
present ly  renewable during the  period June 2 through July 2. 
The cont rac t  renewal dab of p u r  AGC-supported p r o j e c t  f U s  
~ l t h i n  h a o  dates. Therefore, if you contemplab a request fur 
renewal, your proposal and budget should be subnittad for a 

tCsrf0r.m period to begin ?&f56 and end u/34'57 and 
your budget should be divided as fol loua:  

8iX- 

I n  the event t h a t  your request f o r  renewal i s  approved, tb 
Commission w i l l  renew i t a  c o n t r a c t  fo r  the full 
period. The first a o n t h  period will be funded in the u m u l  
manner after cont rac t  execution, and the remaining tuelpe month . period uill be financed from appropriated funds to become awi l -  
able i n  M 1957. Subsequent renewals ViU be on an annual basis 
*om the  new effective d a t e  of cont rac t .  

l baon th  

U t  me assure you that the rerimd fiscal procadwe w i l l  in no 
w a y  a f f e c t  the review or  d e t e n i n a t i o n  of the s c i e n t i f i c  merit of 
your projec t ;  it is simply an adjustment dictated by fiscal 

- requirements. ,, , , r- .= A<,- z-2 . . .-: f e 
S i n c e r e l y  yours, 

, -  
. I  . . , d L  *--s-: i :L.r  c 

C U f a r d  v. m*. 
Asuirtmf to @tI& 
ZICdical BruaA c 

Mrl8h d biow rrrd 



N A M E  AND A D O R E S 5  O F  INSTITUTION 

Universi ty  of Tennessee, 874 Union Avenue, Memphis, Ten.nessee 
S U M H A R Y  O F  P R O F C S E 3  W C R K -  ( 2 l ) O * v d s  3 r 1 ~ 1 1 -  Omit ConRdenlt.ldatr ) 

In the 010. S: .*:es hfcrmatton Exchange summares of work In Pr?U'ex are eack-arcrd wtlh gavcrnmcnl and Drl.Jie rgenctes runporting research In 
the blo . sclenccs and arc forwarded to Invotlgators who rcoucsl such Information. Your summa? I S  lo be usod for thcse ~urws.3. 

Radioactive co l lo ids ,  p a r t i c u l a r l y  co l lo ida l  gold, a r e  f ind ing  increasing 
c l i n i c a l  app l i ca t ion  f o r  s a l l i a t i o n  i n  various types of tumors. 
colloidal nature of these substances, phagocytosis is the  most important process operating 
In rroducing 5lood clearance and t i s s u e  d i s t r i b u t i o n  effects. Our experimental approach 

p c s s i c l e  a ~ r l : :  - t i o r ,  Cuc c l i n i c a l  Yxrarj-. ?revlous eve r imen t s  i n  t h i s  general area  
have snovn t r s c  premixing of t h e  & o l d  wf5h vario1Js s u b s t a n c e s  p r i o r  t o  In j ec t ion  results 
i n  rather 5 ? d L  bct 5iSni;'icont d t P r 3 5 l O P S  of t h e  con t r c l  metabolic patterns.  
l i r e r  is of rre5opinant importance i n  the sys ten lc  phegocytosis of radiogold colloid,  
accolLntir!! :'cr SC-35d of the  in j ec t ed  dose.  !.!e are i n t e r e s t e d  i n  determining the blood 
clearance r a t e  and t i s s u r e  d i s t r i b u t i o n  p a t t e r n  in t h e  absence of t h e  liver and to t h i s  
end, experiments will be perfanned i n  which t h e  l i v e r  has been su rg ica l ly  removed from 
t h e  c i r cu la to ry  system. 

Because of the 

c o n s i s t s  of st.idi@s on f a c t o r s  Influencing the phagocytic process with the  hope of 

The 

In addition, an in v i t r o  technique developed a t  O a k  Ridge  In 195tj w i l l  be -- 
u t i l i z e ? .  
w h i t e  blood c e l l s  exhibi t  a p r o u e s s i v e  incregse i n  r a d i o a c t i v i t y  over a period of time 
as long  as 2 L  hows.  We have found this technique t o  be very convenient f o r  studying 
r - - - -Tv- toS iS  5:. v i t r o  ana should a l s o  ce q,li te use fu l  i n  studying factors influencing 

'&en radiogold co l lo id  is added t o  - h o l e  blood incubated at 37-38°C the 

-- 
Fh2~OCytOSh e 

S IGNATURE O F  
PRINCIPAL 

Submitted f o r  per i  ad 
begin;.i;.: - J u l y  1955 

-- 
I N V E S T I G A T C R - D O  N O T  U S E  T H I S  S P A C E  

GPK= 3 ~ 0  
air0 c1 
3&0 C2 

Pcricd of Operation Anount Approved 
7/53 - 6/5b 83,831, vslr - 6/55 & , l & O  
7/55 - 4/54 No add. funds appro 

t \ \ U 2 0 0  
Form ~ c p r w d  
Bud8ct Bureau No. 92.RW1.1 



T H E  U N I V E R S I T Y  O F  T E N N E S S E E  

M E M P H I S  3 .  T E N N E S S E E  

Jlcl_.. 1 ' - - -  - , - -  
- - J  - - A C H  I 4 1 S 7 R A T . V E  2 F F I C E  

!+. Tipton x i l l  be out  cf t k o  cl?: 
m t i l  J ~ l y  25th. I w i l l  call h i s  a t t e n t i o n  
t o  your l e t t e r  on t h e  above mentioned dzte. 

I I I O 2 0 1  





DATE' 0-1'00 

INDEX: Cont. 1~ VT 

TO. Knsschau 

FROM: fip-ll 

SUMMARY: 

FILED: Cont. 1643, I ~ T  

INDEXER: 

? € M A R K S :  

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 
. , .* -- - 

% -  
I zcr 

i I 1 0 2 0 3  







' I '  f l  

I 

I Form OR-569 (2/53) 

1. Chairman 

REQUEST FOR CONTRACT ACTION (submit i n  duplicate) 

- .( . .  & 'i, 
TO: J. ?a "06F3 Conrract Bodrd .  From: e - -. 
__ .___~_____ ~- ________ __ 

It I ,  requested that the Conuacr Board take the rece,sary action ro proces5 tnc following acjiribed con- 
tract actlor. i n  accordance w i t h  the prsvislons ot Bulletin OR-Oakl-i2:  

I 

2. Nature of Action Requested 

c - 
I Selection of New Contractor and Modificauon of Conuact 

Negotiation of Contract. No. & - 
Contractor:- af ~ S H  

Other (Explain) 
z;krphis, TerPPaae 

Review and approval of Conuact. Sub- 
connact or Purchase Order. 
Number: 
Name: 

t t 

I 3. N a m e  of Services to b e  Covered by Contract 

Construction Architect-Engineer Other ib] (Explain) TlSOaX'Ch 

4. Funding 

Source of Funds 

Amount to be Obligated by this Contract Action i 

Approved OR0 Financial Plan, Quarter, Fiscal Year 19- 
Project No. or. Act iv i ty  No. 
Funds co be Obligated: Allotment No. 

Issuing Office 

(F.Y. 19- Funds) 
Procurement Duecuve  No. Dated 

I 
I 

--------------_-------------------------------------- 

Concurrence in Funding Statement: (signed) 
Chief, Budget Branch 

t 
5. Prolect or Acuvity to be Covered bv Conuact Action: 

Location of Work: 
Estimated Cost of Work to be Covered by this Contract Action S 
Schedule: Date Work to Start 
Descripuon of Project or Activity: 

Construction Duective No. 

Esumated Completion Date 
1 

(If more space is required use separate sheets and attach hereto:) 

Bulletin OR-O&M-19 

Exhibit I 



I 
, Date: Tltle: - I - .  b ?  9y 
I 7. Request Submitted By: ( s i g e d )  I 6. Contract Board Docket 

NO. 

(To be assigned by . .  v - -  I 

- - -....-e., 

Board Secretary) - _  - 
___- -____ ~ _ _ _ _ _  --- --- -____ - ~- _ _ _ _ ~  _ _  ~ _ _ _ _  - -~ 

C. Complete Description of Services to be Furnijted by Contractor: - - 
n s s h i q - - t o n  d e e i p l t e d  mSle-1 mntmct 
‘;I&: a F a c t o r s  Influe.* t!! Metribution af Intraulenouel~ 

Mml.d.atsmc! R8dlopld Cal lo idr”  
I 

I 
I 

(If more space is requued use separate sheets and attach hereto:) 
I 
I 

9. Description of other changes to be covered by Modification: i 
I 

i;Xted the contnct prid to Jlrrrs 30, 1?%, w i t h a l t  a d d i t i d  runds. 
T?mm vlll. be &an@ in t !s  L w k  u d e r  the cmtxact 98 Mieatad in 
t 9 8ttacb6d m-0 

I I ( I f  more space is requued use separate sheecs and attach herem)  
I 

I 1 

10. Negotiated Contracts. (Show why it appears desuable to negoaate new contract or to negouate 
I modification to existing contract) 
I 

11. Contracts, Subcontracts, or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip- 
tion of acuon in this space and attach pertinent documenu) 



775.00 

8 



- ., * 
9. : . . 



THE U N I V E R S I T Y  O F  T E N N E S S E E  
M E D I C I N E  D E N T I S T R Y  P H A R M A C Y  

M E M P H I S  3 
D E P 4 R T U E N T  O F  P H A R M A C O L O G Y  

Lr. f .  5. %cup 
Cnief, ijiology 3ranck 
3esearch  and :-!ecicine L i v i s i o n  - .  5. Atorric inergy Con-:ission -. 
,- 1 1 z-: . 3 2 ~ z e ,  - e x e s ~ e e  

3.7: Oli:JE?, 

Dear ik. Shoup: 

Sincerely yours, 

I 1  1 0 2 1 0  



A. Estinate of c o s t s  t o  A X  under con+zac+, no. At-(L0-1)-1640. 
1. For  balance of c u r r e n t  f i s c a l  year. ( Y n t i l  July 1, 1955) 

. (&c lea r  - Model S-3) 
2. idell type S c i n t i l l a t i o n  Counter.. ............ i975.00 

kv. Equipment :ategory .......................... 100.00 

C. Supplies - including Flaciioactive gold ....... 75 .OO 

"CT-L s150. oc 

.::aintenance and replacement for p r e s e n t  
quipmen'; ana Fiscellaneous.  

2.  .?or caming F i s c a l  Year. ( J u l j  i, 19j3 t o  tune  30, 1956) 
a. iqu ipnent  Category ........................ .$ 775.16 

(,dainteFance zinc ~ E $ : ~ C ~ T ~ X ; ,  ; i z e t t e  xazne7 
. -  .-- - -.,- L,,, - EC.;~Z-ET.;, :. :=-:in;;, 5--;icti 

2.  plies 3a;egcr- .......................... 03b.lO 
- .  

- -  
i3+,3?en- , .  a?.c ;r,is3€--:--eo.:s. ,: 

{ 3:cioac;ive g-cl?, zlass-dsre z-.c ck.e-.<c=ls, 
ani-.als a x  z n i - c d  CZE, as 3 is:x,ce i n  
manuscript preparation( including drawings and 
Photography. ) 

c. Travel ..................................... 200.X 

I I I O 2 1  i 



mul t ip l i ed  by 1.50 per sq. ft. 

I tm  Br4110mnce -'or deprec ia t ion  on cocs t ruc t ion  m d  e q j J i p e n t -  -' 

1. 2 5 par y e a r  of-.et building c c s t .  9E .?4 

2. 5 $ Fer year o f  equipxr.5nt c c s t .  32.25 

It- C Tota l  I n s t i t u t i o n a l  comtr ibut icn f o r  cep rcc i a t i cn  is - 
t h e  am o f  points  1 and 2 under Item B. 

7. 4110 moa f o r  Loss o f  Xnoome Resul t ing from Bxpending F'unds f o r  t 
L_ 

Construct ing m d  EQuiping Building Spaoe Oooupied by Ohe Grm+ - 
but not  Included i n  Grant 

It- A. Total c a p i t a l  outlay ( Sum of lointa 1 and 35, Item A, Schedule 6) 

7095 a00 

I t e m  B- Allow ancs f o r  l o s s  o f  Income-3 % o f  t o t a l  c a p i t a l  o u t l a y  (It= 

A above) 212.65 

Item C- To ta l  I n s t i t u t i o n a l  con t r ibu t ion  a s  l o s s  of income is t h e  

r e s u l t  o f  t h e  c a l c u l a t i o n  o f  I t e a  8. 

t I 1 1 1 2 1 2  



Tho f e l l o r i n g  i s  tho famula used t o  deternine tne 

t o  the University of Tennes~eo of oonducting a program o 

fornula wns d a v i s e d  by t h e  a h i n z t r a t i  : L  0:' t h o  yz i?9 r s i*  

i s  w e d  a6 t h e  basis 231' the p r e F a r a t i 2 n  .-I requests to t 

Cormnission. The figures in the sumnary g i 7 e  a swmati3n 

by the dtomio Energy Commiraion 8nd the contribution by t? 

1. Cost of inst i tut ional  perron311 required 5ut mt i 

a. Salary  of project leader (prorated a8 to t i m c  

b. Salary o f  department recretary (prorated aa 

cI Conrulmbiea uzith ekhor institutional yorson011 

at $10.00 per hour 
Total institutions aentributim i u  por~ene13 

2. Square FooteRe of Building Space Occz>;ied bjr t h e  Pr: 

Square footage of building space occ lqied  f u l l  tl;.,e 

(Hot applioeble beoa~re  no one AEC P r o j e c t  oc:u_=ies 

If= A- 

building f u l l  time.) 

Item E- 

time occupemy) by tho pro j e o t .  

Squmre faotage of buildi'ng space oacupied pert t i n t  -- 

8 .  352 sq. ft. (Dr.  Ganz) office and lab .  oaccupied 35 % 

b. 195 sq. f't. (secretary) occupied 1 % of t ime by F r o j c '  



C .  A b .  Schocl  of Biological  Sci5ncr s q u a r e  footage- 

I t e E  A ( a L b t o t a 1 ,  d ivided b, t h e  o p o r a t i n g  c o l t  o f  t h e  Sohool A b . = = l $  

This 5 a p 2 l i s d  t o  the sq, f o o t a b e  af A b .  School of 0 i o l o g i o a l  Scienco8 

w i l l  give t h e  appl ioable  rq . foo tage  mmputod *4 rn full t h e  h r i r ,  
66 8q0 ft* 

d, Inr t i tut i .14 Adminrtrr t ion rquare  footage-  

Itm A ( r u b t o t a l )  d i e d e d  by <ha o p e r a t i n g  o o r t  of Inrtibutional 

A&imrtration= 2.5 5 Thir $ a p p l i e d  t e  I n r t i t u t i a a n l  rq . foQWg0 

(4500) all give t h e  app l i cab le  s q  . foo tage  computed t o  a f u l l  time bar i s .  

4500 / 2.5- 113 IQ. f t .  

e, Libra ry  square footage- 

Item A ( r u b t o t a l )  divided by t h e  o p e r a t i n g  a o r t  of I n r t i t u t i o n a l  

Adnfinstration=2.5$ This % app l i ed  t o  L i b r a r y  sq. f eo tage  (3500) 

d l 1  g ive  the a p r l i c a b l e  sq . footage computed t o  f u l l  t ime 

I t a  C-”¶)ead’ rpace square footage- ( C l 0 8 & ,  hallway6 l a v a t o r i e s ,  stc.)  
_ .  

10 % of t h e  ~ u m  of I$ms A. and B . 39 rQ0 f i e  

Item D. Tota l  rq. foo tage  computed t o  a full time bami8 i r  t h e  8- 

of Itmm A, B, and C. 4m sq. ft. 

5. Cost of UCilitiea f o r  t h e  P r o j e c t  bu t  no t  Included i n  t h e  Grant 

It- A-la Heat- 

80.36 per  sq -* f t .  per  year m u l t i p l i e d  by sq uare  footage fu l l  

t h o ,  (Sohedulr 2, X t a m  D O >  8154.80 

2. L i g h t  

w.12 per as, f t .  pan y m  m u l t i p l i o d  by 8%. footage  fill time. 
53.60 

8 0,018 per  sq. f t .  per year  m u l t i p l i e d  by  sq footage 

full tine. 7.74 



-0- 

&.025 per sq. it per year m u l t i p l i e d  by sq . footage f u l l  t i n e .  
- 10.75 

Item B.- Total  I n s t i t u t i o r a l  cor i t r ibu t ion  f o r  u t i l i t i e s  i s  t h e  sum of 

p o i n t s  21, 2, 3, aud 4 under Itom A, 

4. Cost of Custodial  Servieos ead Ysintanancc f o r  Building Space Required f o r  

tho  P r o j e c t  bu t  not Included i n  t h e  Grant 

Item A-1. Custodial Servioes- 

#O. lO por sq -. f t .  por year m u l t i p l i e d  by sq  . footage oocupied 

f u l l  t i m e .  #43 000 

E. Yaintszance ( Faintin,, p l a s t e r i n g ,  e l e c t r i c a l ,  plumbing, a l t e r a t i o n s ,  

etc.)- $0.50 p e r  sq. f t .  x sq. footage f u l l  tine. a5.00 

i zm,  3- To;cl  I n s t i t u t i o n a l  c s n t r i b u t i o n  t o  t h e  p r o  je:t f o r  custodial  

aervices  azd maintenance is t h e  sum o f  pa in t s  1 and 2 under Item A. r m  
L 

5 .  Cost o f  Library Required f o r  the P r o j e c t  bat no t  Included i n  the G r m t  

I t e m  A. Oper’ating &penso of t h e  Library dtvided by I n s t i t u t i o n a l  operat ing 

expense- 9.7 $ This % app l i ed  t o  t n e  amount o f  grarr;. Item & 

s u b t o t a l )  i s  the i n s t i t u t i o n a l  con t r ibu t ion  for t!-.e Library. 

6. Allouance f o r  Depreciation on Building Space and Equipment bu) 

Included i n  Grant 

Item A. Capi t a l  Outlay- 

1. Gross building c o s t - t o t a l  s q . .  footage mult ipl ied by $15.00 p e r  sq. it. 

$6450.00 

2. B e t  building cast -  gross c o s t  less 25 % (aalvage value a t  end of 

50 years).  

% - . E q u i p e n t  coat  (equipment a v a i l a b l e  f o r  use by the p r o j e c t  krt 

not  the  e q u i p e n t  from the equipment category)= T o t a l  sq. footage 





I t  1 0 2 1 1  



In Rody 
Refer t o :  r ,E:rSS 

Wo &re hi r w e i p t  of your lottor of PebrJaq &, w a r d i n g  the  widiflcation 
a f  yoir procrak a i d  extension of the c o n t r m t  :>er ix lo  



. .I 
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T H E  U N I V E R S I T Y  O F  T E N N E S S E E  
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A @ M  I P I I S T R A T I V  E C C F l C E  

Kovember 9, 1954 
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J. ... oL1@, Jr., r c s ? . + t c ~ t  General Counssl  

I I I O 2 2 3  



I ~ __I_-. 7 

I Form OR-56Y ("53) 

1. Cha uman 

REQUEST FOR CONTRACT ACTION (submit in duplicate) 
- -__ -. ~ ~ _ _ _  

TO: d o  :.. Loom Contrac: Bodrd .  F~..T.: - + & a r w -  
. - - ~ _ _ -  ~ - ~ ___----- ___._ . ~ ~. ~..- ~ ~ ~~~. ~ 

It i s  requested K h t  rhe Conuai t  Board take thr. nece isary  al.t ldn KL)  p r n i c i .  . s l l o w ~ n g  described con- 
tract action I C  J C C O I C ~ ~ L ~  ..\ith the ?rovis lcn i  ot B u l i s t i n  OR-0;  Xi-i,:: 

-. - I 
! 

2 .  Nature of Action Requested 
, 

-, - Selection of New Contractor and fl Modification of Conuact 
Negotiation of Contract. NO. AT-(trOllJ -16hO I 

Contractor: U d r e r r i t y  of Tenmusee ~ 

LbPphlr 3, Tenne8rae 
i 0 Review and approval of Contract, Sub- Other (Explain) i 

contract or Purchase e d e r .  
Number: 
Name: 

I 

3. Nature of Services to be Covered by Contract i 
- 

Construction Architect-Engineer Other ,$- (Explain) .*search 
D i 

4. Fundin 8 Amount to be Obligated by this Conuacr .4ctior; 2 !.,l?coW 

Source of Funds  
.. 4 

Approved OR0 Financial Plan, Quarter, Flscal Year 19- 
Prolect KO. or, Activity No. 
Funds U) be Obligated: Allorrn nt N (F.Y. 19- Funds) 

2t!- 5 L d 9  Dated -kk% Procurement Dueguve  No. 
I 

Issuing Office d v i r i o o  of aiolocy iod W l c l n e ,  :,ibhill~w 
----------------------------------------------------- 

Concurrence in Funding Statement: (signed) 
Chief, Budget Sianch 

I_____ 

5. Prolect or Actlvity to be Coverec by Connact Action: 

Location of Work: 
Estimated Cost of Work to be Covered by this Contract Action S 
Schedule: Dare Work to Start 
Descriptlon of Projecr or Activity: 

Construction Dlrective No. I 

Estimated Completion Date I 

I 1 ( I f  more space is  requlred use separate sheets and attach hererc:) 
i 

Bulletin OR-O&M- 19 

Exhibit I 



6. Contract Board Docket 
~ No. - 

(To be assigned b y  I 

Board Secretary) 
~ -. - --- __- - -___ - - _ _ _  ---- - _ _ _ - _ _  

S. Complete Descriptio-. d Services to be F u r u h e d  by Contractor: 
- - ---_3 --- --- 

Tltler a F . c t o r a  Xnflueacinq #a Xrtributlon of Iatrarcnously 
, Addnirbrsd Rxiiogold Colloid.. 
! (If more space is required use separate sheets and attach hereto:) 
I= 

9. Description of other changes to be covered by Modification: i 

I 

( I f  more space IS requlred use separate sheers and attach hereta) 
w - 

10. Negotiated Contracts. (Show why i t  appears desuable to negonate new contract or to negotiate 
I modification to existing contract) 

I (If more space is required use separate sheets and a m c h  haem:) 
t 

11. Connacts. Subconaacts. or Purchase Orders Submitted for Review and Approval: (Furnish brief desctip- 
tion of acuon i n  this space and attach pertinent documents) 

I None 
I 

i 12. Disputes: 

I 

P 

Attach a statement summarizing the dispute together with pertinent documents and Background 
Material. 

I 
I 

)i one 



Salorier : 

Dr. Aaron Cans 
Otht r Facylty 
Technical Assistance 
Secret.1r-y S e n d c e s  

Ecu ipmen t ,  Sul;-blies Eerricea: 

Trave 1 : 

$L, 57G .'JG 

$2,cicK).oo 
153 .oo 

2,bw.w 
20.00 



On the bisir of u o r ~  perforred in s r e v i z t a  p e r i d s  atterAt:on in 
thir period dl1 bo centered on t ' -e  l i-rer a ~ d  i t a  role In the rystemic 
ptagocytosir of radiogold collolda. 
.hi& the liver i r  r u r p l c a l l y  resoved from the circulation of t h e  
dop in order to deternrine the systemic blood ciearance and tisow 
clatri5zCIion of intravenowly radiocold c o l l o i d  in the absence of 
the o r p m  tbt norna l ly  accuaulater so larye a pmportim a i  the 
Injected dose. In addit ion, radiogold c o l l o i d  rill be injected 
iz , t r , -Jenouzly into a o p  and the in i s l s  will be sacr i f iced at in- 
c y a s i n v  t i n e  interva;s follouinF t h e  InJez;Fcr? tc ~ rmi2e  i n f o m t i o n  
r e , - - - x i q  ti:sLe d l a t r i a t i o n  chan,-es a f t e r  tne i n i t i d  period cf 
up+L&e. 

Experirenta ri l l  be a n e  in 



UNITED STATES ATONIC ENERGY COYNISSION 
DIVISION OF BIOLOGY AND HEDICINE 

WASHIbCTON, D. C. 

SUBJECT: 

SYUBOL : 

TRAhSMITT4L OF RESEARCH PROPOSAL FOR CO!tTRACT hEGOTIATIOS 
83':rOL 

T h i s  l e t t e r  w i t h  e n c l o s u r e ,  i n  t r i p l i c a t e ,  is s e n t  i n  accordance 
with t h e  procedure d e s c r i b e d  i n  a l e t t e r  from t h e  General Manager 
t o  a l l  mnagers of O p e r a t i o n s  dated January 27, 1949. 

1. 

2. 

3. 

4 .  

3 .  

6 

. 
I .  

8 .  

3niversit.y of Tenncrsea Ins t i t u t  ion: 

I n v e s t i g a t o r  (8) : Aaron O r ~ r  

" f i c t o r s  ?r.!?uer.cFnr tb Ystrlbutian of Tit1  

( ) N e w  c o n t r a c t  or  ( f itenema1 of Contract NO. 

b t r a r s . x n s l y  A.irinis*Rred Sa2iogold C a U o i d a "  
AT ( !+1)15Lb 

Duration - From: 

B k j  L-2 3 3 

&*M 
Authorized bj Procurement Direct  i v e  bo. 

Issued 

A c t i v i t y  No. 6300 
s 

Other Comnnts:  

I 1  i o 2 2 8  



8 ,  Coaarntr  ( C o n t i n u e d )  

8. I e c u r l t r  Baqairaaeatr: 

I n  a c c o r d a n c e  w i t h  t h e  p r o v i r i o n r  of @I-93 ( R e v i r e d  March, 
1 9 5 0 ) ,  and t h e  r e q u i r e m e n t *  of t h e  D e c l a s s i f i c a t i o n  Gu ide ,  
t h e  D i r i r i o n  of B i o l o g y  and Medic ine  h a r  d e t e r m i n e d  t h a t  
t h e  f o l l o w i n 8  r e c u r i t y  p r e c a u t i o n r  s h o u l d  be t a k e n  i n  con- 
n e c t i o n  w i t h  t h e  p r o p o r e d  r e s e a r c h  c o n t r a c t .  

10. Eeportr: ( ) R e p o r t r  are t o  be r e q u i r e d  a r  p r o v i d e d  f o r  by - 
Memorandum I n s t r u c t i o n  of November 9 ,  1949, 
on s u b j e c t  U D i r e c t  Fierearch  C o n t r a c t  R e p o r t s ” .  

( S p e c i a l  R e p o r t r  I n r t r u c c i o n s  are as follows: 

Bo cl  o au res: ( ) “ A ”  - P r o p o s a l ,  d a t e d  Fent t o  :R( - 3 by Zr.ve?ticator 
\ 1 “B” - N o t i f i c a t i o n  l e t t e r ,  d a t e d  
( ) “C” - O t h e r  c o r r e r p o n d e n c e ,  l e t t e r s  

= (  1 “D” - Procuremen t  Directive-? 

Dirt r ibut  loa: 

Addrerrer:  O r i g i n a l  ( T  e n c l .  1 D i v i r i o n  File: Yellow Copy (e e n c l .  1 
l a t  copy ( ”  1 Pink Copy (w/o e n c l .  ) 
2nd Copy ( ”  ’ 1 Green Copy ( ’ 

P r o g r u  Aoalyrla I lrracb f i l e :  W h i t e  Copy ( w  ‘ ) 
Branch :  White  Copy (w/o c n c l .  1 
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FROM Kenneth Kasschau, Director 
Uwuch and Medicim Divisiom 

Ue are submitting for your mvier and appropriate action the 
following information concerning the contract which rill e x p i r e  
on J r u ~  30, 1954. 

We shall appreciate your advising us of your decis ion so we may 
proceed with the necessary contract action at the earliest possible 
date . 

-10 sure t 
As l i s t e d  above 

Ruunsoville rbj 



T H E  U N I V E R S I T Y  O F  T E N N E S S E E  

MEMPHIS 3. TENNESSEE 

OFFICE OF THE V I C E  PRESIDENT W c k  31, 195L 

Dr . Kezyeth Easschau 
Cirec t o r  
Research and Yedizine TlvLzicn 
U. E. Atonic P e r =  CGznission 
Pos t  Office Box E 
X: ?.:%e, ?e?.zessee 

We subrc t  here.K:th re;cest f o r  renewal cf 
Dr.  Aaron Sanz' Atomic Energy Contract Xo. A?-(LC8-1)-16L@, 
in the arocunt of $ L , ~ ~ & . O O .  

Dr. Ganz I s  a competent i n v e s t i g a t o r  i n  t h i s  
.field of study and h i s  work on t h i s  particirlar project 

duricg t h e  pas t  y o u  has shown worthwhile r e s u l t s .  We 
believe that, u5th  proper support, Dr. Gam uill make 
addltional progress durir,g the cordng year .  

This a?plicztlcn for renewal has my approval 
a d  I sincerely hope you will be able t o  grant t h i s  
ex teps ion  i n  support of t h i s  project .  

S incere ly  yours, 

m-PI 

encloswes 



Asp1 ic a ti on 

For 

Renewal Of Investigation 

Resent Contract ~ o & r  At-(40-1) -1640 

Submitted Tog U. S. Atomic Energy Commission, Division of BiologS. and Medicins, 

weshington, D. C. 

Title of Pro jectg “Factors influencing tha distribution of r a d i o g o l d  colloids: 

n Bole of the liver. 

Institution: University of Tennessee, School of 9iolcgical Sciences, Dzvision 

of Bharsacclogy, h!aFhis ,  Tennessee. 

Project Leaders Aaron G a m ,  Ph. D. 

Periodr July 1, 1954 to> June 31), 1955 

h o u n t  Requested I #4&% e00 

. . -Li -.- .> 

Responsible Officer jf t he  University of Tennessee 

I t 1 0 2 3 3  / , 
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Application For Rsnewal Of Inves t iga t ion  

1. T i t l e  of F'roject: "'Factor8 inf luencing t h e  d i s t r i b u t i o n  o f  radiogold 
col loids:  Role o f  t he  l i ve r . "  

2. I n s t i t u t i o n ;  Universi ty  of Tennessee, School O f  Biologic'al Sclencee, 
Division of Karmaoology, Memphis, Tennessee. 

3. Project Leader I 

4. Scope, Present  S t a tus  and Proposed Bearcht 

&on Gam, Ph. D. 

In t h e  work of t he  pas t  year ,  t h e  r e s u l t s  of  which a r e  presented and 

discvssed in d e t a i l  i n  t n e  acconpareing progress r e p o r t ,  we determined the  

e f f e c t s  of Borne experimental t reatments  t h a t  had been reported s i g n i f i c a n t l y  

t o  inf luence phagocytosis i n  v i t r o .  

using these  procedures, both 3n blood c learance  end on t i s s u e  ?istribu:leDe 

Honver ,  t h e  magnitude of t h e s e  e f f e c t s  has not  Seen s u f f i c i e n t l y  g rea t  t o  

Ue have noted some systemic e f f ec t s  

encourap  large sca l e  cont incat icn of t h i s  approach. Cn %;.e basis cf 

our wcrk along these gecers l  l i n e s  of bhe Fas t  two yea r s ,  we have reached 

t h e  conclusion t h a t  e new aFproac;? t c  the problar: o f  fizdlzg ;recti& enti 

convenient method8 of influencing systemic gold c o l l o i d  phagocjrtosis is 

depirabla .  Our renewal proposal i s  t h e r e f o r e  based on t h i s  new approach. 

The l i v e r  appesrs t o  be the  zos t  l o g i c a l  p o i n t  c f  attack. I t  i s  

obvious t h a t  as l ong  as t5.e l i v e r  c o c t i n w s  tt csncentrate  f r m  85-93 % 

of t h e  i n j e c t e d  dose any r e a l l y  r a j o r  siiifts i n  d i s t r ibu t iDn  nust be 

achieved a t  t h e  expense of  t h i s  organ. For t h i s  reascn it is proposed 

that a t t e n t i o n  be centered direczl j :  on t n e  i i v e r  and t h a t  experiments 

be d s s i p d  t o  define mcre exactly t:ie r c l e  ci? t h e  l i v e r  

phagocytosis of radiogold c o l l o i d s  . We prcFcse, t ne re fo re ,  t o  s tudy  

i n  :h~ $-3te-.i= 

t h e  r o l e  of t h e  l i v e r  b;- means of t h e  fnllawing ex;erizer.ts. 

1, In vivo experime2ts D 

(a.) Tho l i v e r  w i l i  be s u r g i c a l l y  removed from t h e  c i r c u l a t i o n  

I1 \ 0 2 3 4  



of t h e  dog, 

t h e  6 ; s t m i c  blocd c l e~ ra r . : ?  and t l s s u e  dis t r i ' z JJ tL2c  o f  i z t r a -  

venously adnins te red  ra2:JgDld co i1q :d  i n  t e a l a e n s e  ?f t h e  

organ t h a t  norma1l;r accumulates s o  l u z e  a propor t ion  of  t h e  

i n j e c t e d  dose. 

t o  such i n t e r e s t i n g  ques t inns  as: 

i n  o r l e r  t o  de te rn ine  

This type o f  experirnent shculd p-cvide  answem 

1. Do t h e  o the r  o r p n s  o f  t h e  r e t i c u l o - e n d o t n e l i a l  system 

conpensate f o r  t t s  l i v e r  ir, i t s  absznse by incr3aaing 

t h e i r  Uptake tremendously o r  is  t h e i r  a l i m i t  t o  t h e i r  

c a p a c i t y  f o r  phagocytosir?  

2. What is the  r e t e  removal from t h e  blood stream under 

these  cond i t ions ,  i. e. what i s  t h e  r a t e  of  uptake 

by o t h e r  re t iculo-er idothel  i a i  o rgan  when t h e  l i v e r  

i s  absent?  

(b.) Radiogold c o l l o i d  u ill be i n j e c t e d  in t ravenous ly  i n k  dogs 

and animal8 w i l l  b e  s a c r i f i c e d  a t  increasing t i m e  i n t e r v a l s  

3 e r s t c f o r e  we ha7e d e t e x i n e d  only fo l lowing  the injection. 

t h e  t i s s u e  d i s t r i b u t i o n  pattern t h a t  e x i s t s  one t o  one and 

a half hour fo l lowing  i n j e c t i o n .  ProlocZicg t k e  %:=e i c t 5 r n i  

following i n j e c t i c n  before r a c r i f i c e  would pravide i n f o m a t i o n  

wi th  regard  t o  p o s s i b l e  tissce d i s t r i - w t i o n  changes a f t e r  

t h o  i n i t i a l  per iod o f  uptake has  elapsed m d  would ena5le us 

t o  ae temine  t h e  s i f ez t ivensss  of tile l i ve r  and ot5.er r e t i c u l o -  

endo the l i a l  organ i n  r e t a i n i n g  t h e  gold i n i t i a l l y  phagocytosed. 

I n  V i t r o  E k p e r h e n t s  t: 

The a b i l i t y  of l i v e r  s l i c e s  t o  talc5 up rad iogold  c o l l o i d  w i l l  be s t Q d i e d ,  

i n  an a t tempt  t o  f i n d  ways t o  rnfiuense t h e  l i v e r  i n  v l t r o .  If the  s l i c e s  can 

I I 1 0 2 3 5  



f u n c t i o n  i n  phagocytosis, it might be possible t o  demonstrate blocking e f f e o t s  

much more conveniently than can be done i n  the  i n t a c t  animal. 

e f f e c t s  can be achieved i n  v i t r o ,  attempts w i l l  be made t o  apply the blocki,ng 

procedure t o  the  i n t a c t  animal. 

approach 

bo attempted. 

i n  v i t r o  

l i v e r  using t h e  method descr ibed by L i t t l e .  

If blocking 

In this way a more r a t i c m l  ar.? ; F + C i f ' i C  

t o  t h o  production of major d t e r a t i o n e  i n  aystarnic d i s t r i b u t i o n  would 

If t h e  l iver  s l i c e  approach proves t o  be unsuccessful unothar 

approach thert could be t r i e d  i s  p e r f i s i o n  e tud ie s  OB t h e  i so l a t ed  
* 

The importance of blood cons t i t uen t s  i s  systemic p hagocytosis can a l s o  

be oomenient ly  s t u d i e d  w i t h  t h e  above methods. 

i n  t h e  f i e l d  of phagocytosis 

it i 8  necessary that  t h e y  r ece ive  a coat ing from t h e  c i r o u l a t i n g  blood stream, 

presumably a blood p r o t e i n  mater ia l .  

mechanisms of phagocytosis can be t e s t e d  using t h e  above i n  v i t r o  t ech - iques  by 

incubation or perfusion of t h e  i s o l a t e d  l i v e r  with who le  blood and comparing 

the uptake wi th  tha t  obtained when physiologioal o a l t  rolutionrr are used. 

An important echool of thought 
0 

holds t h a t  before p a r t i c l e s  can be phagocytosed 

This theory regarding ore of  t h e  fundamental 

In 8anmnary, t h e  i n  vivo and i n  v i t r o  experiments suggested above represent 

an a t t e n p t  t o  concentrate  on t h e  l i v e r  as t h e  most l o g i c a l  s i t e  of  a new at tack 

on thegeneral  prablem of producing major a l t e r a t i o n s  of radiogold c o l l o i d  t i s s u e  

d i s t r i b u t i o n  pat terns .  

* L i t t l e ,  B. and Kelly, H., "Removai of Radioactive Gold Chloride by t h e  PerPused 

Mmxnalian Liver", American Journal of Physiology, 173;265 (1553) . 
@his&;- ,  ld. H., Bloch, E. H., Warner, L., "Select ive Phagocytosis 

Det Kongelige Danske Videnskabernes Selskab, Biologiske Skrif'ter, Biad IV, Br. 7 

I*, 

. 
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5. Materials ,  Equi2ment and F a o i l i t i e s  : 

As before,  laboratory f a c i l i t i e r  and space,  including u t i l i t i e s  and 

a o h a l  q u a r t e r r  w i l l  be provided by t h e  Univers i ty  of Tennessee. 

l abora tory  is w e l l  eeuipped and has mort of the items necessary t o  c a r r y  

C u r  

o u t  t h e  above experiments. 

A ~ ~ 6 1 1 .  constant temperature incubator  w i l l  be r e q u i r 4  for the l i v e r  s l i c e  

experinentr ,  and add i t iona l  r u r g i c a l  suppl ier  and equipent f o r  the .~rghd 

o p r a t i o n s ,  A oontinuously operat ing,  aud ib le  counting r a t e  meter would be 

h i g h l y  d e s i r a b l e  and we propore t e  puroharre a r e l a t i v e l y  iaexpenaire  one. 

Additional shielding w i l l  a l s o  be necessary. Some radioisotope replacement 

and mintenance  w i l l  probably be required.  The increase i n  t r a v e l  funds 

i s  due t o  the  choice of  San Francis0 as  t h e  s i t e  f o r  t h e  1955 spr ing meeting 

o f  tne  Federation o f  I a e r i c a n  S o c i e t i e s  f o r  %per inenta l  %.>logy.  

6 .  S c i e n t i f i c  Personnel: 

P ro jec t  Leaders &on Gam, Ph. D. 0. A t  preaent i s  

Ass i s t an t  Professor  o f  Pharmacology, Unir. Of Tenn., Memphis. Graduate work a t  

micago  w a s  concerned w i t h  research on the biosynthesis  and metabolism o f  

r a i i o a c t j v e  (C ) nicotino. Atomic Energy Preoctoral  Fellow (1949-1950). 14 

S c i e n t i f i c  Organization: Sigma X i ,  AllAs. 

Other Act i - r i t i es  : Course i n  RRdioisoto2e Techciques, Oak Ridge I n s t i t u t e  

OS Nuclear Studies Special  Training Division, Class of '24 ( J m u a r y  1952).  

Research Pa r t i c ipan t  ( S m . e r ,  1%2) O a k  Ridge I n s t i t u t e  of Nuclear Studies, 

Medical Divirion. Worked with r a d i o p l d  coUaiU8. 

Collaborated with ih.. I). B. Z i l v e r s c i t  on another r a d i o g o l d  p ro j ec t  1952-55 

Rogress  Report o f  current  AEC Fro jec t  (No. At-40-1 ) -1640) is enclosed. 
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Publicat ions e 
14 n 1. Science 108r558, 1948. "Biosynthesis of Radioactive Crugs U 8 i a g  Carbon 

2. Federation Proceedings - 8 ~ 2 9 4 .  1949. "Studies on t h e  Metabolism o f  Radio- 

- 

a c t i v e  Nicotine". 

3. Symporiun on t h e  U8e of Radioirotoper i n  Yediuine, Biology Colloquiun of 

Oregon S t a t e ,  1949. 

4. Foderation Proceedings 91274, 1950. "Studies on t h e  Metabolism of - 
Nicotine Using Radioactive and Spectrophotometric Techniques" . 

5 .  Trans. of fhoc. of American Physicians ~ I I r l 9 1 ,  1950. mBiosynthesir 

of Radioactive Medicinally Tmportant Drugs With Spec ia l  Reference t o  Digitoxic 

6. Journal of Pharmacolozy and Exp. Tnerap. 103:209. 1951. "Excretion and 

Tissue Di s t r ibu t ion  Studies  on Radioactive Nicotine". 

7. 3otanical  Gazette 113:195, 1951. "Bios jz thes l s  

8. Federation Proceedings 1953:Blood and Tissue Di s t r ibu t ion  Studies 

o f  Redioactive Nicotin - 

on Radiogold Colloid8 i n  Dogs". 

? 

7. PFopored Budget: (July 1.1954 t o  June 30,1955) 

1. Contribution o f  Atomic Energy lmmission 

Maintenance and Replacement o f  Radioisotope Equipment #150.00 

hudibls  Oounting Rate Meter 150.00 

Shi e l d i  ng 100.00 

150 .OO Constant Tamp,raCwa Incubator 

Surg ica l  Instrumentr,  Glassware and Chemicalr 400.00 

Radioactive Gold !mo roo 

150 000 Animals and Animal Care 



Travel 

Technic a1 As s i  3 tanc e 
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f300.00 

2400 .OO 

I tm A 
Itan B 

2 . Contr ibut ion of t h o  Univer r i ty  of Tennessee 

Tho fol lowing i s  t h a  f 0 ~ ~ 3 U l 8  ured t o  determine t h e  t o t a l  a p p r o x b r t e  o o r t  

t o  the  Universi ty  of Tennessee of  oonducting a program of rereuoh . 
fo rnu la  w a i  devised by t h o  adminstration of t h e  Univers i ty  of Tennessee. I t  

is u r d  aa t h e  b a s i r  for the preparat ion 02 r e q u e r t r  t o  t h o  Atomio Energy 

Commission. 

by t h e  Atomic Energy Conmission and the cont r iSc t ion  by t h o  University.  

This 

The figures i n  t h e  sumnary g i i e  a sumnation of  the con t r ibu t ion  

1. Cos+, of i n s t i t u t i o n a l  person511 required 3u t  c o t  includsd ig gray-:. 

a. dL$"iJO .oo 
b. Sa l a ry  o f  department s e c r e t a r y  (prorated aa to t i m e )  20.00 

Salary o f  project l e a d e r  (Froratad a8 t o  t ime)  

ae %onruk&ioa rdth e t h e r  i n s t i t u t i o n a l  yersonoll  o a h l a t e d  

at $10.00 per hour 150.00 
Tota l  i n s t i t u t i o n a l  aoatributim f u  por rena l l  $ z Z W  

2. Squaro FootagI of  Bui ld ing  Space Occupied by tho  Project 

13- A- Square footage o f  bui lding space occupied f u l l  time by t h e  project. 

(Hot s p p l i c s b l e  becaxre EO one AEC P ro jec t  occupies 6 oolr;pleto 

bui ld ing  f u l l  time.) 

Xtaa B- 

time occupamy) by t h e  project .  

Squaro footage of  bui ld ing  apace occupied p a r t  t i m e  (bu t  csrnputed as f u l l  -- 

8 .  352 sq. f t .  (Dr. Ganz) office and l a b ,  oeccupied 35 % of tirno by p ro jec t  
1238q. f t .  

b. 195 sq. f t .  ( s ec re t a ry )  occupied 1 % of t h e  by p r o j e c t  2 rq;. Pt. 



C. Ab. Schocl of Biological  Sciencm s quaro footago- 

Item A ( s u b t o t a l ,  divided by the  opera t ing  c o s t  o f  t h e  School Ada,=ml‘% 

This 5 ap?lied t o  t h e  sq. footage ai A b .  School of B i o l o g i o a l  SCienC.8 

rill giro t h e  appl ioable  rq . footage m r p u t o d  96 rn full time b s i r ,  
65 rq. it. 

do I M t i t U t i O t i  Adminatrrtion rquare feotago- - 
1t.m A ( r u b t o t a l )  divided by 5- operat ing o o r t  of I n r t i t u t i o a r l  

hQUmrtration- 2.5 % 
* 

% appl ied t o  I n s t i t u t i o a d  rq  . ioqbgo 

(4500) ell giro t h o  appl ioable  sq . footage computed t o  a ful l  time basis .  

4500 / 2.5- 113 rq. it. 

‘ - 0 .  L i b r u y  square footage- 

Item A ( r u b t o t a l )  d l r i d e d  by t h e  operat ing o o r t  of I n s t i t u t i o n a l  

Adminstration=2.5% This % appl ied to L i b r a r y  sq. footage (3500) 

d l l  give the  applicable sq e footage computed t o  f u l l  time 

basin. 88 rg;. it. 

I t s  C-”Dead= apace square footage- ( c l o s e t ,  hallways l a v a t o r i e s ,  etc.) 
- .  
10 5 of t h e  mat of I2-s A. and 0 39 Sq. ft. 

Item Do Totel 6%. footage computed t o  a full t ime b a s i s  is t h e  s m  

of Itam A, B, and C. a 8%. ft. 

h Cost of UCiliCies f o r  t h e  R o j e c t  but no t  I n c l u d e d  in the Grmt 

Item A-1. Hoat- 

80.36 per sq -* f t .  per year n u l t i p l i e d  by sq uare footage fill 

time. (Schedulo 2.. Item D.) 8154.80 

$0.12 per  8%. f t .  p a r  year mult ip l iod  by 8 q j e  footage full time. 
n e 6 0  

8 0.018 per  8%. ft. per year mul t ip l ied  by sq . footage 

full time. 7,74 



&.025 per  sq. it per year  m u l t i p l i e d  by rq . foo tage  f u l l  t i n e .  
10.75 

Itam 9.- Tota l  I n s t i t u t i o n a l  c o n t r i b u t i o n  for u t i l i t i e s  is t h e  sum of  

p o i n t 8  & 2, 3., and 4 under Itam A. #224. 89 

4. Cost  of Custodia l  S e r v i a o r  w d  Maintenance f o r  Bui ld ing  Spaoe Required f o r  

t h o  Project but not Included in t h e  Grant 

Item 8-1. Custodia l  Servioes- 

80.10 por sq _. f t .  por year m u l t i p l i e d  by 8q . footago oacupied 

f u l l  time. $43 0 0 0  

2. Yaintsnance ( paint in , ,  p l a s t e r i n g ,  e l e c t r i c a l ,  plumbing, a l t e r a t i o n s ,  

etc.)- $O.SO p e r  sq. f t .  x sq. foo t f i f e  f u l l  tine. ZIS.00 

i z m ,  3- T o ; d  I n s t i t u t i o n a l  c o n t r i b u t i o n  t o  t h e  p r o j e c t  f o r  c u s t o d i a l  

s e r v i c e s  and maintenance is t h e  sum of  p o i n t s  1 and 2 under I tem A. 
# 258.09 

5. Cost  o f  L i b r a r y  Required f o r  the P r o J e c t  but not Inc luded  i n  the Q-mt 

Items A. Operat ing Expense of the Library d iv ided  by I n s t i t u t i o n m l  opera t ing  

expense- 9.7 % This % app l i ed  t o  t5e amount of grah; , Itam 0 

a u b t o t a l )  i s  t h e  i n s t i t u t i o n a l  o o n t r i b u t i o n  f o r  t h e  U b r a r y .  

$4l 71 
60 81lOlranC8 f o r  Depreciat ion on 3u i ld ing  Spaoe and Equipment bu) not 

Included i n  Grant 

Item A. Capital Outlay- 

1. Gross bui ld ing  c o s t - t o t a l  sq . foo tage  m u l t i p l i e d  by $15.00 p e r  sq. it. 

86450.00 

2. Net bu i ld ing  cost-  gross c o s t  less 25 % ( sa lvage  va lue  a t  end of 

50 years ) .  

4837.00 

?&.Equipent  c o s t  (equipment a v a i l a b l e  f o r  use by  t h e  p r o j e c t  bub 

not t h e  e q u i p e n ?  from the equipnent ca tegory)=  Tota l  sq. footage 
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$645.00 mult!plied by 1.50 

- It- BBi lomnce  2or d e p r e c i a t i o n  on construct ion and equipaent- 

per sq. ft. 

1. 2 5 per y e a r  o f i e t  building cos t .  96.74 

32.25 2. 

Total I n s t i t u t i o n a l  c o r t r i b u t i c n  f o r  a e p r e c i a t i o n  is 

5 $ per year of equipu.%nt cost .  

Itaa C - 
t h e  sum of p o i n t s  1 and 2 under Item Bo $ 128.99 

7. &lo fanon f o r  Loss of Inooae Resulting from &pending Funds f o r  

Constructing and Ruiping Building Spaoa Ooaupied by the Grmt .- 

bu t  not Included in Grant 

Itam A. Total c a p i t a l  o u t l a y  ( Sum of s o i n t s  1 and 3, Item A, Schedule 6) 

7095 000 

Item B- Allow ance f o r  l o s s  of Inoome6 % of  t o t a l  o a p i t a l  o u t l a y  (Item 

h above) 212 085 

Item C- Total  I n s t i t u t i o n a l  ccn t r ibu t ion  a3 l o s s  of income is the 

r e s u l t  of t he  c a l c u l a t i o n  o f  Item B. 212.85 

sumaary 

Ekpenditures Required *.om the Granting Agency f o r  t h e  p r o j e c t  

8 % of  jyb$otr.? 
3 2 8 . 0 0  over ea 

Tot a1 

Esrp nses Representing I n s t i t u t i o n a l  Contrlbution t o  t h e  P r o j e c t  and 

not Included in t h e  Grant 

1. Schedule 1 $21 70.00 

2. Schedule 3, Item B 224 a 8 9  

41.71 4. Schedule 5 .  

5 .  Schedule 6,  It= C iza.99 

6. Sohedule 7, Item C 212.85 
Total  82iB36.44 



Balance a% o f  b r i l  1, 1954 

Salaries- 476Z.90 

Bqpipment- 112a 

Supplies.= 23R 012 

Statement of Residual Fundr 

Estimated Balance June 30, 1954 

$%rn.W 

50 .OO 

Travel- -m 000 ------ 
6 z u  7 70 

Estimated Residual Balance June 30,  1954------ &== 

i 



UNITED STATES 

ATOVIC ENERGY C O M M I S S I O N  

I n  4eply 
.%fer to:  33:dER 

Oak Ridge, Tennessee 
March 1, 195L 

- . *  . 
Sub j ec t : 

We are enclosing a "Revised Guide For  t h e  Submission of Research Fro- 
posals",  ou t l i n ing  t h e  pol icy  of the Atomic E n e w  Commission on the 
support  of research a t  co l l eges  and u n i v e r s i t i e s .  Under t h i s  policy, 
t h e  i n s t i t u t i o n  w i l l  submit a t o t a l  c o s t  budget and indicate what 
proportion of t h e  t o t a l  cos t  t he  Commission is requested t o  support. 
The a c t u a l  going rate of overhead or i n d i r e c t  c o s t  should be Included, 
wi th  a b r i e f  explanation of t h e  method of computing these costs.  Sub- 
mi8sion of t h e  total c o s t s  of t h e  p r o j e c t  rill assist t h e  Commission 
i n  determining i ts  leve l  of support, based on the  degree of i n t e r e s t  
t h e  p r o j e c t  has t o  the  a c t i v i t i e s  of t h e  Commission. 

Any contemplated renewal of your c o n t r a c t  should be submitted i n  con- 
fcrmance with the pol icy ou t l ined  i n  t h e  enclosed guide. The renewal 
proposal  a?d t he  propress r epor t  must be submitted in sextupl icate ,  
each as a sepa ra t e  document, t o  the Operations Office. 

I t  is  necessary t h a t  t h e  renewal proposal be endorsed by a responsible 
admin i s t r a t ive  o f f i c e r  of t h e  institution. Also, a statement of the 
expenditures,  i nd ica t ing  the expenditures up t o  the date of t h e  sub- 
mission of the  proposal and an estimate of t h e  expenditures t o  be i n -  
curred during the  remaining po r t ion  of t h e  cu r ren t  contract  period, 
should be enclosed. 



k. 4 v o a  ihru - 2 -  Yarch 1, 19SL 

The proposa l  f o r  the renewal of your contract should reach us n o t  l a ter  
than A p r i l  1, 19511. It should  be addressed to1 

U.  S. Atomic Energy Commission 
Research and Medicine Division 
Post Office Box E 
Oak Mdge, Tennessee 

Your cooperation in submitting renewal proposals on time and complete, 
will assist ua i n  securing an early revim and decision. 

Very truly yours, 

Wu- e M e  th Kaaachau 
Director 
Research and Y e d i c h e  Division 

Enclosure; 
Revised Guide f o r  the Submission 
of Research Proposals 

Rounsaville t m a h  

I I I t 1 2 4 5  



/ 
FORM on-507 
( W O V .  IS401 1. I REQUEST FOR ISSUANCE OR CANCELLATION OF STATEMENT OF AUTHORIN 

I T O :  C W I L F .  O R G A N I Z A T I O N  A N O  PEQSONNEL D I V I S I O N  I IN I T  I ALS 

( 0 1  V I S  ION) 
& W E S T  ISSUANCE OF s / A  TO: 

r Brraoh 

// W I T M  REPQESENTATIVE A U n 4 O R l T I  UNDER CCNTRACT NO I 

- 1  

(NIYE OF C W T Q A C ~ O R )  Univorrity af ToIma8w. 
WITH C C U T U C n l A L  A U T H O R I T I .  NOT TO EXCEED $ O E Q  ACTION. 

, i 
\ FJ OTHER A S  ~ O L L W S  

I 
I 
I DESIRED EFFECTIVE DATE OF ISSUANCE: I 



u. s. ATOMIC timi COW~ISIOM 
37ATE)IEllT OF AUTHORITY 

FOllW OR 169 (my 9, 1947)  

Chief,  Biology Branch 
Oak Ridge. Operations ,Office 

I - -  

Direct or 
Research and Hedicine Divis ion 
Oak Ridge Operations Off ice  I 

1. Pursuant t o  the  a u t h o r i t y  ve8ted In me you are hereby designated 
a8 8 repre8entat ive of t h e  Commi88ion and of t h e  Contract ing Officer, in 
connection with the perfornonce Oi Contract Iyo 
of 'htxme88em, u i t h  au tho r i ty  t o  take  such ac t i  
in-6onn- t h  a s  are requi red  of t h e  Atomic Energy Commission 
w i t h  t h e  e l cep t ion  t h a t  you are not authorized t o  (a) execute modifications 
of t h e  cont rac t ,  (b )  make decis ions  r e l a t i v e  t o  d isputes ,  c l a h a  and appeal8 
arising under t h e  contract ,  o r  ( c )  approve any purchase or  subcontract  re- 
qu i r ing  U C  approval. 

2. 
t h a t  por t ion  of t h e  program represented by t h e  c o n t r a c t  wi th in  budgetary 
l i n i t a t i o n a .  
v i t h  other8 concerned to 8 8 8 ~ 0  cont inui ty  of e d s t i n g  budgetary and od- 
rinistratire p o l i c i e s  and agreement on neu policies. 

You s h a l l  e s t ab l i sh  such cont ro ls  as may be necessary t o  maintain 

You shall also develop and maintain l i a i s o n  and coordinat ion 

3. T h i s  Statement of Authority -7 not  be redelegated t o  others ;  it 
vill rerPain i n  effect rtlrtil revoked. 

Research and Hedicine Div l r ion  
Oak Ridge Operations Office 
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I Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate) 

1.Jtohrr E. horn, Diractm Chairman I 
TO: C O n r n C t  I ' i d . S i a  Conuact  Board. From: -Isiton 

r 
I t  i s  requested that the Contract Board take the necessary action to process the following described con- 
tract action in accordance with the provisions of Bulletin 09-0," M-19: 

i 

I 
I 
I a Selection of New Connactor and Modificauon of Contract 

N e  otiation of Contract. No. 
d v e r s i t p  ~b Tennearee Contractor: 
krphis, TeMertmo 

2. Nature of Acuon Requested 

I 

0 Review and approval of Contract, Sub- 0 Other (Explain) 
contract or Purchase @der. 

Name: 

I 
I Number: I 

I 

I 
I 3. Nature of Services to be Covered by Contract 

I 
I 

Construction 0 Architect-Engineer 0 Other (Explain) h o f c b  

4. Fundin8 Amount to be  Obligated by this Contract Action 9,63h,m 

Source of Funds 

I 

Approved OR0 Financial Plan, Quarter, Fiscal Year 19- 
Project No. or, Activity No. 

Dated 
Funds tn be Obligated: 

Procurement Dire 
Issuing Off ice olea . n d W c i n s ,  Y a s h i n g t o n  

c--------------------------------------------------- + 

I Concurrence in Funding Statement: (signed) I 
I Chief. Budget Branch 

1 
5. Project or Acuvity to be Covered by Contract Action: 

~ Location of Work: Consauction Dlrective No. 
I I 

Estimated Cost of Work to be Covered by this Contract Acuon t 

Descripuon of Project or Activity: 

I 
I Schedule: Date Work to Start Esumated Completion Date I 



-. 1 
I 7. Request s r g W w 4 r i p e d )  

Date: ! ---THler . .  .. I 6. Conaact  Board Docket 
No. 
(To b e  assigned by I 
Board Secretary) 

-- - _ _ _  

8. Complete Descripuon of Services to be Furnished by Contractor: 

I 

I (If more space is required use separate sheets and attach hereto:) I 
i 

9. Description of 0 t h ~  changes to be covered by Modifiution: i 

(If more space is required use separate sheets and anach here-) 
- I 

, 10. Negotiated Contracts. (Show why it  appears desuable to negoaate new contract or to negotiate 
modification to existing contract) 

I (If more space is required use separate sheeu and ana& hueto:) I 

I 

11. Connacrs, Subcocuacu.  or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip- 
tlon of action in this space and aKtach pertinent documents) 

1 

12. Disputes: I 
I 

Attach a statement summarizing the dispute together with pertinent documents and Background 
Material. 

law 

, 1 .  
. .  - ' .  , . 

. . .- 



UNITED BTATPB ATOMIC W R O Y  COMM188ION 
DIVISION OF BIOLWY AND I P D I C I N E  

WASHINBTON, D .  C. 

DATE: 1;. 

TO : lbmmth Ith.8ehu0 Dimotor, Offiao of Resouah and b d i o i a ,  
o& U Q O  apePtiOU8 off100 

’ Paul G. b F e m ,  A 8 s i r t a n t  to Chief ( ibreuoh),  vbdicd Brunh 
SbBJECT: TRANSMITTAL OF R E S E A R C H  PROPOSAL FOR COhTRACT NEGOTIATION 

SYMBOL : rn:PQL 

This l e t te r  w i t h  e n c l a e u r e ,  i n  t r i p l i c a t e ,  is sent i n  accordance  
w i t h  t h e  procedure described i n  a letter from t h e  General m n a g e r  
t o  a l l  kgnagers of Operations da ted  January 27, 1949. 

2. Invest igator  ( 8 ) :  luran 

3. t i t l e :  Xnflumhg th M.ttibution of fntrr;.l.aop.ly 
Adminiatand Radiogold Colloid#. 

4.  f4 New contract  or  ( ) Benew81 of contract NO. 

5.  Duration - From: W year, w i t h  prorision for renewal 

6 A6c Technic81 Supervision: lbdieal B w h  

7. Becornwaded Support: $ 3 0 8 s 1 . 0 0 * b l d ~  O V O r b P d  et 8# 
B165-274 Authorized by Procuremeot Direct ive  Mi. 

Irrocd s i- 00 

A C t i T i t J  NO. 

8.  Other Comment.: 

I I t o 2 5 2  



8 .  Comwmto (Continued) 

#. Security Bequireemto: 

In  accordance with the provisions of GY-93 (Revised March, 1950). 
and the requirements of the  Declassif icat ion Guide, the Division 
of Biology and Medicine hasdetermined that the following security 
p recau t ions  should be taken in connect ion  w i t h  t he  proposed 
research contract .  
line0 them is eraentially urn dmmo that mrtristod data 
a 1 1  bo or dmmlopod, 110 pmrsomml DOOP~I~ mquiro- 
ratr rlrwld k wad. 

io. Beparto: (9 Reports a re  t o  be required as provided for by Memorandum 
Ins t ruc t ion  of Hovember 9. 1949, on s u b j e c t  “ D i r e c t  
Research Contract Reports”. 

( ) spec ia l  Reports Inatructions are  as follows: 

Dlst r ibut  ion: 

Addressee : Origica; (W 

1 s t  CODY (w 
2nd COPY (r 

Program Analyeis 

Proposal, dated k d a b d  
Notification l e t t e r ,  dated 
Other correspondence, l e t t e r s  
Procurement Directive m63-274 

encl .  ) D i v i s i o n  p i l e :  Yellcn Copy (P enc l . )  
encl.  ) Pink Cow (w/o encl . )  
encl.) 

Braacb P i l e :  White Copy ( w  encl . )  
Branch: White Copy (w/o encl . )  

I 1  1 0 2 5 3  



Dr. Aaron m a ,  P r o j e c t  Leader. 

H e m  Contract 

kbposed research rill concern itself w i t h  8 u t u e  of tbe pattern ( 

mtmmatic dqrtributfon of mld r a d i O C O ~ O I d 8  in l i v e r ,  spleen, boi 
t h e  rattmlo-cn&thelial  system and other s i b s  I n  relation to t h e  
ackini6tration and the role and e f f ec t s  of phagocytosla and its sti 
The influence of  ~ 0 r t b O n 0  and Bsewxycorticosteroae on the gold d i ~  
pattern rill be studied. Posslbi l i t ibs  uiLl be explored for the t h  
a ~ p l i c a t b n  of intravenous Bethods of administration of gold colloi 

c. s. snoup 



&plication for Support 

of 

Investigation 

Submitted To: U. So Atomic Energy Commission - Washington 25, D. C. 
Mvision of Biology and Medicine. 

Tit le  of Roject: "Factors influencing the distribution of intravenously 
administered rad iogold  colloids." 

I n s t i t u t i o n :  Udversity of Tennessee, School  of Z i o l c g i c a l  Sciences,  
Division of Pharmacology , Memphis, Tmessee. 

Project Leader: Aaron Ganz, Ph.D, 

Period: July 1, 1953, to June 30, 1954. 

h u u n t  Requested: $3,83b.W 

. <i - - \  . </r . 
Responsitle Officer 00 the University of Tennessee 



APPLICATION FOR SUPH)RT OF INVESTIGATION 

1. T i t l e  of Pro jec t :  "Factors in f luenc ing  t h e  d i s t r i b u t i o n  of intravenously 
administered rad iogold  co l lo ids .  

2.. I n s t i t u t i o n :  Universi ty  of Tennessee, School of Biological  Sciences, 
M v i s i o n  of Ramacology,  Memphis, Tennessee, 

3. Pro jec t  Leader: Aaron Ganz, R.D. 

4. Scope, Present S ta tus  and Proposed iiesearch, 

The use  of r ad ioac t ive  co l lo ids ,  p a r t i c u l a r l y  radiogold co l lo ids ,  
In t h e  experimental  therapy of c e r t a i n  neoplasms is increasing,  For the most 
p a r t  t hese  materials are being administered ty d i r e c t  i n f i l t r a t i o n  techniques 
into the affected sites for the l o c a l  r a d i a t i o n  e f f ec t s .  

only i n  r e l a t i v e l y  few instances.  Theoretically, this route  has advantages of 
producing r a d i a t i o n  e f f e c t s  i n  organs and tissues t h a t  cannot conveniently be 
reached by d i r e c t  i n f i l t r a t i o n  techniques. These organs and t i s s u e s  are those  
conpris inq the re t icu lo-endothe l ia l  system s i n c e  previous inves t iga t ions ,  by the 
p ro jec t  Ir=ader and others,have shown t h a t  t h e  systemic d i s t r i b u t i o n  fol lowing 
intravenous adminis t ra t ion  is a l n c s t  completely l i m i t e d  t o  t h i s  system. Tne 
l i v e r  takes  up about 50-95; sf t h e  wetted r a d i o a c t i v i t y  w i t h  the  spleen,*imr,e 
m m m  m d  lungs accounting f o r  the remainder i n  t h a t  order of e f fec t iveness ,  
Even when the  co l lo ids  a re  given by l o c a l  in f i l t ra t im,  s i g n i f i c a n t  amounts 
escape i n t o  t h e  blood stream and are handled sys temica l ly ,  Ihe bas ic  mechanism 
respons ib le  f o r  t h e  r e t i d o - e n d o t h e l i a l  uptake is bel ieved to be phagocytosis, 

The proposed research wlll concern i t s e l f  with attempts t o  inf luence t h i s  
p a t t e r n  of smtemic  d i s t r ibu t ion .  A s tudg  of t h i s  s o r t  would be of p r a c t i c a l  
and t h e o r e t i c a l  importance f o r  t h e  f ' o l l o w h g  reasonso 

The intravenous rou te  of admin i s t r a t ion  has been u t i l i z e d  c l i n i c a l l y  

1. Rela t ive ly  l i t t l e  is  now know, about t h e  f a c t o r s  cont ro l l ing  systemic 
phagocytosis, By studying w a y s  and meam of  a l t e r i n g  co l lo id  d i s t r i b u t i o n  pat- 
t e rns ,  our  present  knowledge o f  the  m e c n d s m s  involved wouid be increased.PPeviclzs 
i nves t iga t ions  i n  this f i e l d  have l a r g e l y  concerned themselves with the  use of  
in v i t r o  systems and white blood ce l l s ,  bt+,empts have been made t o  apply these  
i n  v i t r o  r e s u l t s  t o  phagocytic med-anisms i n  t h e  intact ,  animal. m e  proposed 
study would avoid t h i s  reasoning by analog;r by employing a direct, method of 
studying phagocytosis in t h e  i n t a c t  anir .a l .  The use of  rad iogold  colloids, 
administered intravenously,  provides not only a d i r e c t ,  but a lso  a highly sen- 
s i t i v e  and q u a n t i t a t i v e  approach t o  t h i s  problen: of fundamental importance, 

s i g n i f i c a n t  amounts of r a d i o a c t i v i t y  from the l i v e r  to  o ther  r e t i d o - e n d o -  
t h e l i a l  s i tes would be explored. Sane pyogress i n  t h i s  d i r ec t ion  has a l r e a Q  

re- been achieved a s  is indica ted  in 
sults can be i n t e n s i f i e d  s o  t h a t  more :=ked t i s s u e  d i s t r i b u t i o -  a l t e r a t i o n s  
are e f f ec t ed ,  the p o s s i b i l i t i e s  of t h e r l 2 e J t i c  app l i ca t ion  to specif'ic tumours 
of t h e  re t icu lo-endothe l ia l  system woula be enhanced. On the  basis  of t he  re- 
sults i n  t h e  enclosed r epor t s ,  t he  conclusion t h a t  it i s  possible t o  s t imula te  
phagocytosis in one re t icu lo-endothe l ia l  organ while depressing it i n  another 
seems warranted. pp' in tens i fy ing  t h i s  e f f e c t  s u f f i c i e n t l y  it may become poss ib l e  
t o  increase, s e l e c t i v e l y  and s p e c i f i c a l l y ,  the r a d i a t i o n  e f f e d  in a des i red  
r e t i d o - e n d o t h e l i a l  s i t e .  

2, From t h e  more p r a c t i c a l  po in t  of  view, the  p o s s i b i l i t y  of d ive r t ing  

the  enolosed research reports .  If +,' 

I I 1 0 2 5 b  



In our s t u d i e s  a number of substances t h a t  have been shown t o  a f f e c t  pha- 
g o c ~ t o s i s  most markedly, both i n  v i t r o  and i n  vivo, will be used and t h e i r  effects 
on the normal systemic d i s t r i b u t i o n  p a t t e r n  of radiogola c o l l o i d s  will be deter- 
mined, For example, s ince  sur face  energy e f f e c t s  are  believed t o  play an important 
r o l e  in the  phenomenon of phagocj tosis ,  the e f f ec t s  of s u r f a c e  a c t i v e  compouds s ~ c h  
a3 P i t o n  N-100 and Tueen 20 be determined, lhese tu0 substances have been 
shown by Lyendedcer and Be rrdp" to have t h e  greatest e f f e c t s  i n  enhancing phagocp 
t o s b  in a white blood c e l l ,  ia v i t r o  system, It would be highly Informative to  
determine the e f f e c t  of these  compound on systemic phago 

tant hormonal cont ro l l ing  influence on phagocytic mechanisms, For t h i s  reason 
the effects of cor t isone and desoxycorticosterone on systemic radiogold distri= 
bu t ion  p a t t e r n s  w i l l  be determined, Both normal and adrenalectomized animals 
Kill be used i n  these experiments. 

and w i l l  also be u t i l i z e d  in these s t u d i e s ,  lhese include such apparently u n r e  
l a t e d  substances as cholesterol ,  g a s t r i c  mucin and the sulfonnmide drugs. 

which a v a r i e t y  of substances, s e l e c t e d  because they have been repor ted  t o  exer t  
t h e  most marked e f f e c b  on phagocytosis, rill be employed and the i r  e f f ec t s  on 
t h e  systemic d i s t r i b u t i o n  of radiogold co l lo ids  will be determined. Blood clearance 
and t i s s u e  d i s t r i b u t i o n  data will be obtained s o  t h a t  the effects obtained can be 
q u a n t i t a t i v e l y  evaluated. Our p r a c t i c a l  goal will be the  e l u c i d a t i o n  of methods 
by which 
radiogold co l l c ids  ca-1 be achieved, In  t n i s  w a y  tne p s s i h l i t i e s  of '2,era;eJirc 
a p p l i c a t i o n  of t he  intravenous method of arhninistra3ion f o p  r a d i o a c t i v e  col loids  
can be more r e a d i l y  explored. It is a lso  expected Liat the data oktainec! i n  t h i s  
s e r i e s  of experiments will provide information of value related t o  the  general  
problem of phagocytic mechanisms and t h e i r  control,  

The adrenal cortex is bel ieved some i n v e s t i g a t o r 2 ? i E  t h e  most impor- 

A number of other  substances have had demonshated e f f e c t s  on phagocytosis 

To summarize, it is propolled to se t  up a typs of screening program in 

t h e  g r e a t s +  e f f e c t s  i n  a l t e r i n g  the  normal systemic d i s t r i b u t i o n  of 

5.  Materials, Equipment and F a c i l i t i e s  : 

Laboratory f a c i l i t i e s  and space, inclcding u t i l i t i e s ,  animal qJ i r te73  aqd 
care will be provided by t h e  University ,:f Terce~see ,  Ihe fol lowing equirjinent 
for radioisotope work has been pu-chased and is availabl2: 
l e a d  backgound sh ie ld ,  end-window Geiger c . ; l x t ex  
containers,  A rad ioac t ive  hood of t h e  Oak Ridge type will be purchased ty the  
University. 
l a r g e  numbers of ir,divldualr ac5ively engaged in rac io iso tope  research trzczg.ria it 
t h e  Univer s i3y. 

Some replacement items and maintenance WU be required,  
hot p l a t e  w i l l  be needed f o r  t h e  t i s s u e  d iges t ion  work. Addit ional  glassware and 
chemicals, including t i s sue  d iges t ion  soiven5s ar,i experimental drugs w i l l  be reqxl rez  
The radiogold Kill be purchased in the  r n e t d l i z  form will be p u r c h a e d  from Oak Ridge 
and t h e  c o l l o i d  prepared with the  a s s i s t a m e  of Dr. D. B, Zilversmit.  W i t h  regard 
t o  the  experimental animals, dogs w i l l  t e  used f o r  t h e  most p a r t ,  although it, is 
hoped t o  u t i l i z e  smaller mammals as we'l. 

2 s c a l e r s ,  2 timers, 
nor i i to r ing  de-rices ami s a F i e  

Mutual discussion of problems an3 ideas will be ava i lab le  from t.he 

No large e q e n c i t u r e s  f c r  addi t1cr .d  ;dloisz;c;e eqiiprnen'; will ce ~ O C E Z C Z . ; ~ - .  

A s p e c i a l ,  lazge capacity 

Review a r t i c l e  cn Fhago@,osi;: MedLcizr, Vc1.23, 19$S., 1 - 
*hat .  Record, Vol. - 100: UO, 19b8, 
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6. S c i e n t i f i c ,  Persomei: 

Projec t  Leader: Aaron Ganz, Ph.D, A t  present  i s  
Assistant Professor of Phkmacology, Univ. of Term., Memphis, Graduate work at  
Chicago was concerned wi th  research on the biosynthesis and metabolism of radio- 
ac t ive  ($h) nicotine.  Atomic Energy Predoctoral  Fellow (1949-1950). 

S c i e n t i f i c  Organizations: Signa Xi, MAS. 

Other Ac t iv i t i e s :  Course i n  Radioisotope Techniques Oak Ridge I n s t i t u t e  of 

Research Par t ic ipant  (Summer, 1952) Oak Ridge h s t i t u t e  of Nuclear Studies,  

Collaborated wi th  W. D. Bo Zi lversmi t  on another radiogold p r o j e c t  (1952-53) 

Nuclear Studies  Special  Waining Mvis ion ,  Class of ' 2 1  (January, 1952). 

Medical Division, Worked with r ad iogo ld  co l lo ids .  Research r e p o r t  enclosed. 

Progress r e p o r t  of t h i s  work is a lso  enclosed. 

Publications:  

1.Science - l08:558, 1948,ABiosprrthesis of Radioactive Drugs U s i n g  Carbo&*" 

2.Federation Proceedings - 8:294, 1949, "Studies on t h e  Metabolism of Radio- 
ac t ive  N i  c o t i n e m ,  

3,Symposium on the Use of Radioisotopes i n  Medicine, Biology Colloquium cf 
Oregon Stzte, 19L9. 

4,Federatioc Proceedings 9 :27L,1950. " S t u d i o s  :,n t h e  Metabolism of Nicotine 
Using h d i o a c t  ive  arid Spe ctropEotometr l c  T? ci?riqL?s n. 

5,Trans. of ASSOC. of American physicians LXIII:191, 1950,"Biosynthesia of 
Radioactive Medicinally Important Dmgs W i t h  Special  Reference t o  Digitoxin", 

6,Journal of R.armacology and E k p .  Therap. xr209, 1951. "Excretion and 
Tissue Dis t r ibu t ion  Studies  on Radioactive Nicetine", 

7 . 9 o t a r i c d  Cazs5te 113 :195, 1?5'1. *Fiaspn+hesis of Radioactive Nirotine". 

8,Federation Proceedings 1953 ( Ir. Pr?ss)YBlood and Tisslre D i s t r i h t i c n  

- 

Studies on Xadiogold Colloids i n  Dogs". 

Technical Assiztant:  To be secured. 



7. Proposed Budget: ( July 1, 1953, June 30, 19%) 

1. Contribution of Commission 

Maintenance and Replacement of Akdioisotope E q u i p e n t  

Large Capaciw Lindberg Hot Plate 

Glassware and Chemicals 

Radioactive Gold 

Anlmas 

Travel 

Technical Assistant 

Subfotal 

Overhead (e%) 
TOTAL 

100,OO 

200,OO 

1s0,oo 

2. Contribution of  Contractar 

1. salary of pycject  leader  

2, Support of graduate student 

3. Laboratory space, f a c i l i t i e s  and use of equipment and matwials 

4. Clerricai a s s i s t a n c e  

5. A n i m a l  q u a r t e r s  and a?L~?al care 

80 Other Ftesconsibi l i t ies  of Investiaatcr-8 

Pro jec t  l eader  ~ 2 1  do teschix-4 i r k  pharmacology. aesezirch ac t i - r i t i e s  w i l l  
be centered on the  proposed p r o j e c t  Sut riot l i m i t e d  ts it. 
t o  work f u l l  time on t h e  project .  

Teckinicai a s s i s t a n t  

f I 1 0 2 5 9  



&plication f o r  SuppoFt 

of 

Investigation 

Sutmitted To: 

TitJe of Project: 

U. S. Atomic Energy Canrmission - Washington 25, D. C. 
Division of Biology and Medicine. 

"Factors influencing the distribution of intravenously 
administered radiogold col loids." 

Institution: University of Tennessee, School of B io log ica l  Scionceq, 
Division of Pharmacology, Memphis, Tennessee. 

Project Leader: Aaron Ganz, Ph.D. 

Period: July 1, 1953, to June 30, 19% 

Amount Requested: $3,834.00 

< -  
L r r- . A  - -~ 

+ .  i .  

BesponsiUe O f f i c e r  of the University of Tennessee 



&?PLICATION FOR SUPPORT OF M;rESTISATION 

T i t l e  of Project: "Factors in f luenc ing  the  d i s t r i b u t i o n  of intravenously 
administered radiogold col loids  . 1. 

2. 

3, 

4. 

in 

Ins t i t u t ion :  University of Tennessee, School of Biological  Sciences,  
M v i s i o n  of Pharmacology, Memphis, Tennessee. 

Pro jec t  Leader: Aaron G a m ,  Ph.D. 

Scope, Present S ta tus  and Proposed Research8 

Ihe use of r a d i o a c t i v e  co l lo ids ,  p a r t i c u l a r l y  radiogold co l lo ids ,  
t h e  experimental therapy of cer ta in  neoplasm is increasing,  For the  most 

p a r t  these  mater ia ls  are being adminis ter& by d i r e c t  i n f i l t r a t i o n  techniques 
into the  a f fec ted  sites f o r  the local r a d i a t i o n  effects. 

only i n  r e l a t i v e l y  few ins tances ,  Theoret ical ly ,  this route  has advantages of 
producing rad ia t ion  e f f e c t s  i n  organa and t i s s u e s  t h a t  cannot conveniently be 
reached by d i r e c t  i n f i l t r a t i o n  techniques. 2hese organs and tissues are those 
comprisinq the reticula-endothelial system s ince  previous inves t iga t ions ,  by the  
p r o j e c t  :Fader and others,have shown t h a t  the systemic d i s t r i b u t i o n  following 
intraverous admizis t ra t ion is a l m o s t  completely l i T i t e d  t o  t h i s  system, The 
l i v e r  takes 'ip accut 90-95; of  t k e  m e c t e i  r a d i o a c t i v i t y  w i t h  tr.e spleen,'mne 
r n m c y r  and lungs accounting f o r  t he  remainder i n  t h a t  order of effect iveness .  

'Ihe intravenous r o u t e  of adminis t ra t ion has been u t i l i z e d  c l i n i c a l l y  

I I io 

Even when the col loids  are-given by l o c a l  X j l t r a t i m ,  s i g n i f i c a n t  amounts 
escape i n t o  the blood stream and are handled systemically,  Zhe basic mechanism 
responsible  f o r  the re t icu lo-endothe l ia l  uptake is bel ieved t o  be phagocytosis. 

The proposed research will concern i tself  with attempts t o  inf luence t h i s  
p a t t e r n  of systemic d i s t r i b u t i o n ,  A stuc!y of t h i s  s o r t  would be of p r a c t i c d  
and t h e o r e t i c a l  i q o r t a n c e  f o r  t h e  following reasons& 

1. Relat ively l i t t l e  is now known aoout t i e  f a c t o r s  cont ro l l ing  systemic 
phagocytosis, By s t u w n g  nays and m e a =  3f d.terFng co l lo id  d i s t r i b u t i o n  pa& 
t e rns ,  our prese3t knowledge of t h e  m e c h d s m s  i m o l v e a  uould be increased, PreT?icus 
inves t iga t ions  in this f i e l d  have l a r g e l y  concerned themselves w i t h  t h e  use of 
in v i t r o  systems and white blood c e l l s ,  AtC,empts have been made t o  apply these 
in v i t r o  r e s u l t s  t o  phagocytic rnecl-mnisms LI the Lqtact animal, Ihe proposed 
study would avoid t h i s  reasoning by analogy t.r employing a diFect  method of 
studying phagocflosis in the  i n t a c t  a n i ~ a l .  The use of radiogold co l lo ids ,  
administered intravenously, provides not orly a d i r ec t ,  but a lso  a highly sen- 
s i t i v e  and quant i ta t ive  approack t o  t h i s  problen: of fundamental importance. 

2. From the more p r a c t i c a l  po in t  of view, the p o s s i b i l i t y  of d iver t ing  
s i g m f i c a n t  amounts of r a d i o a c t i v i t y  from the l i v e r  Ab other  r a t i d o - e n d o -  
t h e l i a l  sites would be explored. Sone progress i n  this d i r e c t i o n  has already 
been achieved as i s  ind ica ted  i n  the  enylcsed research repor t s .  If ? .  re- 
sults can be i n t ens i f i ed  s o  t h a t  more m-rked t i s sue  d i s t r i b u t i o -  d t < e r a t i o n s  
are effected,  the p o s s i b i l i t i e s  of t h e r y e J t . i c  appl icat ion to  s p e c i f i c  tumours 
of t h e  r e t i d o - e n d o t h e l i a l  system woula be enhanced, On t h e  basis of the  re- 
sults i n  the  enclosed repor t s ,  t h e  conclusion t h a t  it is  poss ib le  t o  s t imulate  
phagocytosis in one r e t i d o - e n d o t h e l i a l  organ while depressing it in another 
seems warranted. & i n t e n s i f y i n g  t h i s  e f f e c t  s u f f i c i e n t l y  it may become possible  
t o  increase, s e l e c t i v e l y  and s p e c i f i c a l l y ,  the  rad ia t ion  effect in a desired 
r e t i d o - e n d o t h e l i a l  s i t e ,  

2 b  i 
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In  our s t u d i e s  a number of substances t h a t  have been shown to a f f e c t  pha- 
gocytosis most markedly, both in v i t r o  and i n  vivo, w i l l  be used and t h e i r  e f f e c t s  
on the ncrmal systemic d i s t r i b u t i o n  p a t t e r n  of radiogold co l lo ids  w i l l  be deter-  
mined. For example, s ince  surface energy e f f e c t s  are believed to play an important 
r o l e  i n  t h e  phenomenon of phagocjtosis,  the e f f e c t s  of surface a c t i v e  compounds s--lch 
as Tri ton  N-100 and Tween 20 be determined. Zhese two substances have been 

t o s h  h a white blood ce l l ,  in v i t r o  system, It would be highly informative to  
determine the e f f e c t  of these canpound on systemic phago 

tant hormonal cont ro l l ing  influence on phagocytic mechanisms, For this reason 
the effects of cor t isone and desoxycorticosterone on systemic radiogold distri- 
but ion p a t t e r n 8  w f f l  be determined. Both normal and adrenalectomized animals 
u U l  be used in these experiments. 

and w i l l  also be u t i l i z e d  in these  s tud ies .  2hese include such apparently unre- 
lated substances aa cholesterol, gastric mucin and the sulfonamide drugs. 

To summarize, it is proposed t o  s e t  up a type of screening program in 
which a v a r i e t y  of substances, s e l e c t e d  because they have been repor ted  t o  e x e r t  
t he  most marked e f f e c t s  on phagocytosis, w i l l  be employed and t h e i r  e f f e c t s  on 
the  systemic d i s t r i b u t i o n  of radiogold c o l l o i d s  will be determined. Blood clearance 
and t i s s u e  d i s t r i b u t i o n  data will be obtained so t h a t  t h e  e f f e c t s  obtained can be 
q u a n t i t a t i v e l y  evaluated. Our p r a c t i c a l  goal w i l l  be the  e luc ida t ion  of methods 
by uhicl? 
radiogold co11GidS cai  be achieved, I n  :.k.is wa;r tne  F o s s ; h l i t i e s  of fheraFe .J t i i  
a p p l i c a t i o n  of t h e  intravenous method o f  adminis t ra t ion  for rad ioac t ive  co l lo ids  
can be more r e a d i l y  explored. It is  a l s o  expected t h a t  tihe data obtained i n  t h i s  
series of e x p e r h e n t s  will provide information Gf value r e l a t e d  t o  t h e  g e n e r a  
problem of phagocytic mechanisms and t h e i r  control .  

to have t h e  greatest e f f e c t s  i n  enhancing phagocy- 

C5tosis , 
shown ty Lyendedcer and Be P 

The adrenal  cor tex is believed by some i n v e s t i g a t o r s  to be t h e  most impor- 

A number of other  substances have had dearonstmted e f f e c t s  on phagocytosis 

the  g r e a t s t  effect,: i n  a l t e r i n g  t h e  normal systemic d i s t r i b u t i o n  of 

5. Materials,Equipment and F a c i l i t i e s :  

Laboratory f a c i l i t i e 3  and space, inc luding  u t i l i t i e s ,  animal quar te ra  and 
care w i l l  be provided by the  University .:f TemAe3see, Ihe fcllowing equipment 
f o r  radioisotope uork has been p v c h a s e d  and is avai lahle:  2 sca l e r s ,  2 t i n e r r ,  
l e a d  background sh ie ld ,  erxi-window Geiger cauriters n o r i t o r k g  Ceyrices and s;mFie 
containers. A rad ioac t ive  hood of the Oak Ridge type rill be purchased t h e  
University. 
l a r g e  numbers of individual? acCvively er.g,.ged i n  rad io isc tape  r e sewch  trAroz&alit  
the  Univer s iQ . 
Some replacement items and maintenance w i U  be required.  
ho t  p l a t e  w i l l  be needed fc r  the t i s s u e  d i g e s t i o n  work. A d d i t l o r d  glassware and 
chemicals, including t i s sue  d iges t ion  so lven t s  s , d  experimental drugs will be requi re .  
The radiogold will be purchased in t h e  metal l i :  form w i l l  be purchased from Oak Rjdze 
and t h e  c o l l o i d  prepared with the  a s s i s t a n c e  of Dr. D. B. Zilversmit. W i t h  r ega rd  
t o  the  experimental animals, dogs w i l l  be used f o r  t he  most  par t ,  although it is  
hoped t o  u t i l i z e  smaller xammals as w e l l .  

Mutual d i s c u s s i m  of problems and ideas  w i l l  be a v a i l a b l e  from t he  

2 .  No l a r g e  expendit>xes fcr & I i t i c ? d  r i d i o i s s x p  eqiiFne95 w i l l  ke  npie=c d - c. - ' 7 -  

A spec ia l ,  large capac i ty  

Review a r t i c l e  cn phagc@xsis: Medici--5, Vc1.29 'I ' 1 -, d9-r. 

2Anat, Record, Vol. - 100: UO, 1948, 



60 S c i e n t s i c  Personnel : 

Projec t  Leader: Aaron Ganz, Fh-D-  A t  pre;ent is 
A s s i s t a n t  Professor of Pharmacology, U n i t  of Term., Memphis, Graduate vcrk at  
Chicago was concerned with research-on  the biosynthesis  -&d metabolism cf radio- 
a c t i v e  ($h) nicotine.  Atomic Energy h e d o c t o r a l  Fellow (19h9-1950) - 

S c i e n t i f i c  Organizations: Sigma Xi, MAS. 

Other Act iv i t ies :  Course in Radioisotope Techniques Oak Ridge Institute of 

Research Par t ic ipant  (Summer, 1952) Oak Ridge I n s t i t u t e  of Nuclear Stxdies,  

Collaborated with Dr. D. B. Zi lversmit  on another radiogold p r o j e c t  (1952-53) 

Nuclear Studies  S p e c i d  ~ a i n i n g  Mvis ion ,  class of 12L ( ~ a n u q ,  1952). 

Medical Division. Worked with radiogold col lo ids .  Research r e p o r t  enclosed. 

Progress report of this work i s  a l s o  enclosed. 

Publ icat ions : 

1,Sciencc - 108 :SS8, 1948,flBiosynthesis of Radioactive Drugs U s i n g  Carbo&*" 

2,Federation Roceedings - 8 :294, 1949. "Studies on the Metabolism of Radio- 
a c t i v e  Nicotinea, 

3.Symposium on the Use of Radioisotopes i n  Medicine, 3iology Colloqiiwn cf 
Oregon Sta te ,  19L9. 

b.Federatioc Proneedings 9:27b,195C0 "Studies on t h e  Ketabolism of Yicotine 
Using W i o  ac t ive  arid Spe ctropEotome t r i c  Te ehniqGer ifo 

5,h.m. of ASSOC. of American Physicians LXIII:191, 19SO."Biosynthesi8 of 
Radioactive Medicinally Important Drugs W i t h  Special  Reference t o  Mgi toxlnn ,  

6.Journal of Pharmacoloa and Exp.  Therap. %:209, 1951, "Excreticn and 
Tissue m s t r i b u t i o n  Studies on Radiaact ive  Nlcctlne'. 

7 .Botanical Grizc5te 113 :195,. 1951. Y?iosyn+A-Lesis of Radioactive Nirotine", 

8,Federation Proceedings 1953 ( Ir. Pre,5;,s)llElood and Tissge Dist?ibi.?lcn 

- 
Studies  on Eladiogold Colloi55 in Dogs". 

Technical Assistult: To be secured. 
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7. Proposed Budget: ( July 1, 1953, June 30, 195h) 
1. C o n t r i t x t i o n  of  Commission L- 

Maintenance and Replacement of Radioisotope Ecpipment 

Large Capaciw Lindberg Hot P la t e  

Glassware and Chemicals 

Radioactive Gold 

Animal8 

Travel 

Technical Assistant 

Sub+,otal 

Overhead (8%) 

TOTAL 

1) 150000 

100000 

350.00 

200000 

150.00 

2 8 L o o  

83,834000 

i. Contr icut ion of Conwactar 

1. S a l a r y  of pro jec t  l eader  

2. Support of graduate s tudent  

3. Laboratory space, f a c i l i t i e s  and use of equipment and mater ia l s  

Lo C l e r o i c d  ass i s tance  

5.  A n i m a l  quz ters  and animal  c a r e  

80 Other R e s p o n s i 3 i l i t i e s  of I n v e s t i g a t w t  
_I 

Projec t  l e a d e r  ~3.1 do teschiFg ir, phaxnacology. xesearch a c t i v i t i e s  w U  
be centered on the  proposed p r o j e c t  'cut n o t  l u n i t e d  ta it. 
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Figure 1. ' Dledd disappearance curves following intravenous 'administration 
- of radioactive COllOidal gold showing the slower removal rate 

Kith o le i c  acid and synthetic detergent treatments. 
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