
PROTECTION OF HUMAN SUBJECTS 
LAWRENCE LIVERMORE NATIONAL 
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Project Title Jung Counter Calibr- Nb - 97 as a 
"M&k Plutonium" 

Funding Source Brit ish Nuclear Fuels and the United KinPdom Cent ra l  
Electricity Generating Board 

AGREEMENT OF COMPLIANCE STATEMENT 
I agree to conduct my experiments according to this protocol and conform with the 
policies of Lawrence Livermore National Laboratory and Biomedical Sciences 
Division. Before any changes in this protocol can be implemented, a written notice 
of the proposed changes must be submitted to the Institutional Review Board as 
an amendment to the protocol. 

Principal hvestigator signature: 
Date: Januarv 27, 1989 

A. NEW PROJECTS 
1. What is the involvement of human subjects in this project and what human samples will be 

used? 

2. What is the present or actual benefit to society in doing this projed? 

3. Outline Protocol. 

COLLECTION Ins t i tu t iona l  Review BQ ard 

BOX No. IRB Protocol Fi le  

- 
FOLDER- IRB 88 

Countina o f  Human Subjects Containing 

4. List source(s) of human samples 

Nb-92m,-Ba-133 and Sr-85 a t  the L L N L  
Whole Body Counter ( t i t l e  change a t  
3/8/89 m t g )  

PI Cheddisl (2/2388) 
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5. How will confidentialrty be insured? 

6 .  Attach copy of filled-in consent form that subjects will be asked to sign (Use the affached 
copy of the Duke Unlversity checkllsr as a guide in completing the consent 
form.) 

7. List name(s) of collaborative institutions. Approvals from those Institutions must be 
on file with the LLNL Human Subjects Committee 

RENEWAL PROJECTS 
1. Outline Protocol. The protocol is a continuation of radioactivity measurements on 

Data from these measure- 
volunteers containing radioactivity-labeled particles in a planned experiment, using short 
half-life, low dose Nb-92m to simulate plutonium in the lungs. 
ments will be used to determine in-vivo, the influence of spacial distribution on 
calibration factors for the internal measurement of real plutonium inhaled by people 
involved in accidental exposures. 
Administration of one micron particles in England by the British are being compared 
with results of earlier work involving the uptake of five micron particles. 
participating in a measurement capacity only. Data from the experiment is expected 
to improve measurement accuracies for plutonium lung counting equipnent at LLNL and 
other DOE facilities, thereby improving the health management of exposure cases 
involving plutonium or other radionuclides. 

LZM, is 

2. Date of first Human Sub'ects Committee approval: 
Approval No. 88-101 

'- - - 3. Date of latest approval: l/* 8 j /s -7k4k 

4. 

5 .  

Will consent form need to be changed? If so, attach revised consent form. 

Are there any changes in protocol for human subjects from most recent review? 
NO 

NO 
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6. Since most recent review, have any additional potential hazards been identified? 

NO 

7. List any new collaborative institutions. Approvals from those institutions must be on 
file wlth the LLNL Human Subjects Committee 

None 

8. List any new sources of human samples 

None 

C. PROJECTS THAT INVOLVE SAMPLES 
COLLECTED ELSEWHERE 
Has this project been reviewed and approved by the other institution's human subjects 
institutional review board? 

Yes 

2. Date of approval: 10/20/86 

3. 

1. 

Does the consent form include a statement stating that some of the work will be done at LLNL? 
No 

4. Does the 
subjects? 
NOTE: 
Human 

PI Cheddist (2&?3/88) 

I i 2 2 i : i t - 1  

LLNL Human Subjects Committee have on file a copy of the form signed by 
forms are a t t  ched w i t  th is  a 

&$iessi6?%ese docurnenls must %e pro8k%?iA0!he LLNL 
Subjects Committee 
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L International Commission 
on Radiological Protection I I: R P 

1986-02-05 

Dr. 0. N.wton 
Environmental m d  Med Ical Ic iencae Divio Ion 
AERE Harwall 
Oxon 0x11 O R A  

Dear DE. Newton, 

I am rmplying to your letter of 24 January concerning a proposed 
etudy for long term retention of barium in man. 

Tmahnlcrlly, your proposal beem8 w a ~ l l - G O n 6 i d U r O d ,  although I think 
-you havo undmrortimated the dose to bo received, mince you 
apparently forgot abouf the f l  of 0.1. From ICRP Publication 30, 
Sugploment t o  Part 2,  page 396, I rockon that  the e f f ec t ive  daau 
crquivalont from 1 Bq given araLty le 4 . 3 5  lo-'' Sv. 

om1tt.d the dose coarponente from broarrt and gut). 

--.-._-... - --- 

( I havo 

With an of 1 Bq the doae is 10 time0 higher (l/O.l) i 00 

75 aq in3ect.d will give 75 10' x 4.35 lo-' x 10 - 330 N v  (not 50 
N V ) .  I'm not euro how t h i o  will affect the dsl iberatlons of your 
mthioal aomnittee. 

Your8 6ince+ely, 

Qlrlrman: Prof. Do Clnarll. Srmnr Itr~lrkyddrlnctltu(. h k ,  S-104 01 Stochholm. Swrdan, TeI. 08-24 40 60, Tolrx:  11771 S A F E R 4 0  

&4#flNf/e Suarmy: Dr. F.D.lowlw, ICPIP, Clilturr Avrour, Sutton, Surrav SM2 5PU England. Tal: 01-642 4680 



1. 'pho rcRpin d e l  of alkaline o M h  motabalim(l) praofdaa the metabolic 

mi. for t h e  a o n t m l  of w@osute to radionuclides of the olefients 

dcirrm, mkrentium, boriw md radium. Central .to this model io a 

funs t ion  tncendcd to de8Crlbe the whole-body retentzon of a orngle 
ay.tonric input ,  up to t h o  amveral decades later. Important parameters 

i n  thfs function relate (i) to the okoletal dep le t ion  of activity 

fol lowing dfffumion through tbe ciaJciZied matrix, ( li) t o  the rnit iaf .  
m i t i o n  of long-term okeletal deposit ion between coupact and trabecular 
bone and (U) to the rutem at which activity io f o o t  frvm cmpact and 
trabecular bono through the proceoa of o k e l e t a l  relrorptlon. mun, the 
paranctorr detsraLne not  merely khe whole-body retention,  but aloa the 

r.+enkion i n  t h o  We catcporism of  bone individuplly. Thip i s  imgortant 

i n  the doaimtry of r u d i u d a ) ,  becauoe an cr-particle mittad by **%a 

w i t h f n  bone Lo roeumcd to be fout times more detrimental 

comvand w i u I  one fma 226Ra depomited in compact bone. 

wtpp.d knowledge o f  tho Locrl ratontion function6 would umsist in tfio 

evmluatlon oC data on the incid.nco of bone cancors i n  pwplo who had 

Mammver, m 

tEquid Large bumlone of radLun\. - 3 

2. 9a e n t h t o  the *rlW of aach w m t e r ,  fhq fCRP Taak Cmup whish 

devalppad the d e l  coviowed evidence c r w  the hietolog%cal examinatLon of 

bow urd f- h\naur -&lie drtr, %ncluding data on the rrhol~body 

r&tantbn OC rdim in tb8e telakivoly fmw instances whwru the intake uag 

known. 
mdstont b e w n  1 urb 20 years after intake. 

th. Ch08.n value0 of Lt .  parmwtazm, ~ l d e a  (L vUlublI,y &cc@pt&lo 

Tho- drtr (Fig L )  worn 8oatteW and fraqwntary, and non- 
Tha retentfon function, 

tlt (? ig  L), but tu matfor  LS m u c h  that the data can offer only limited 

tupport either tor: that choice of values or for the potulutos underlying 
th. wdel. 

dentLon 00ul4 ba undortokon, following a controlled admLni~ttatfon of 

pmtuhroea i n  t b  mil, -ing wt-lidly Bewu1e values for i t8  

vt., wan found to proride a close fit t o  m u c h  data. 

It would be m a n  convincFng if a systernotic otudy of the 

khm t.8t would then k whether function of the g o n o d  form 

1 



3 .  In cuo of radim, tho ra&iatron doma to volunteer0 kr ouch an 

would bo prehlbbitive. ftowovor, i n  aert- mapecta, barrum 

~ p o a x a  to be a satiscartory t r u e r  for radium. 

claaranea for both olemCnte -LB high( ), 80 that low r o l e ~ 0 Q  from bone 

have l l t t l o  chance a f  being re-incorporated; conoepuentW, the excent of 

Ilkshtal re-mmdarling will bm nflenad to the mama degree i n  the pattern 

oe wholo-body rotontion o f  both olcrplents. The losoes through d i f f u a t c n  

will diffar for tha two olmmnts. and kh;h& w l l l  affect the re-ntion 

pttom, but it the retention o f  a barium h o t o p a  i n  ntudiod over a long 

enough poriod, the effecktbl of d%fhston,  resorption of compact bono, and 

mnorpkion SQ t e a l a x  bone can i n  mLncipLo be mopsrated. 

The axeratory pLpama 

t 

2 
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3. The data f o r  1338a - confined *a thone for Qubjacc CH. tnd they neod to 

kr muppUtmnkcd by etudiece in othor oubjocta. t o  M f c a t o  tha variability 

between subjectcr o f  vaLuoe for the i=p8rztsnt? pazamotore. 

inject €iva addltional male voluntaero w i t h  75 k ~ q  (2 &Ci) I3%a, and -0 

Wa propose to 

6 .  IC tho Qat& from three 8tudi48, Uko +home &heady ebtalnod Crom Subjact 

cia, w a n  found to follow functiono o f  tho form pradietcd by the W a l ,  

W l r o  bita wpuld ptwviae vrlu&lo Idditional Support for the bwim of 

do.=- for an i aqraaant  QEOUP of zadionuclidee. Lf they ta%.Led to lhow 

uuch behavfour, -lying ttmt the conaistoncy found fn our'mtudtas w%kh GB 

wu polhap. Caeui tou,  t?mn thi. would be M equally Fmportant outcome, 
Qwmonrtrating deticiencias in the model. I n  that cam the data, cogathat 

with thome at gzmaont avr(I;.hle for Subject QI?, would provide infozma*ton, 

unique in %e8 a m i  mb rellabilley, en the long-term bohavieur ef M 

alXsLLne oarth alannnt i n  a. which would be invaluable tn the 

Ceraruheion o f  any revL.sd moilel. 

t 
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