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Mr. James Davis 
U.S. Department of Energy 
DOE S A N  
1333 Broadway 
Oakland, CA 94612 

Lawrence Livermore National Laboratory 

September 1 0 ,  1987 

SUBJECT: V i s i t  Request and Whole Body Counting of Employee from AERE 
Harwell, U . K .  

Dear Mr. Davis: 

Enclosed f o r  your information a re  documents submitted t o  the LLNL Human 
Subjects Committee regarding proposed Whole body counter measurements i n  mid- 
October 1987 for  Mr. George Ernest Harrison, a radiobiologist  employed by AERE 
Harwell. 
rad ioac t iv i ty  present i n  h i s  body from Ba-133 and Sr-85 which were 
administered i n  the United Kingdom. M r .  Harrison came t o  the Laboratory for 
e a r l i e r  measurements i n  March 1987 a f t e r  receiving a planned administration of 
76 kBq (2.05 u C i )  of Ba-133 i n  an AERE experiment formally approved by t h e i r  
Tracer and I r r ad ia t ion  Studies Approval Committee. 
Harrison received an addi t ional  administration of 106 kBq (2.86 u C i )  Sr-85 i n  
another program, which was a l s o  approved by the UK e th i c s  committee. 

The purpose of Mr. Harrison's v i s i t  is t o  measure the residual 

I n  June of 1987, M r .  

Mr. Harrison was measured b y  several  U.S. l abora tor ies  d u r i n g  h i s  March v i s i t  
t o  the United S ta t e s  and w i l l  b e  measured by a t  l e a s t  three U.S. laborator ies  
during h i s  v i s i t  i n  October. These measurements a r e  useful t o  LLNL and other 
DOE f a c i l i t i e s  as  a means of ca l ibra t ing  rad ia t ion  detectors used i n  various 
i n  vivo monitoring programs and have produced valuable data,  enabling U S  t o  
perform our work more accurately and w i t h  more confidence. I f  you have any 
questions regarding the above, please c a l l  Larry Anderson or Deborah Kruchten, 
of my staff  on FTS 532-5158 or 532-5199 respect ively.  

Sincerely,  n 

Thomas R .  Cr i tes ,  Acting Head 
Hazards Control Department 

TC/pc 
Attachments 

cc: Bart G l e d h i l l  
w/o attachments 

An Equal W t u n i t y  Employer Universityof CaBfomia PO. Box 808 Liverme, California 94550 Telephone (415) 422-1 100 Jwx 910-386-8339 UCLLL LVMR 



HARWELL 
UK ATOMIC ENERGY AUTHORITY 

Environmental and Medical Sciences Division 
6551 Harweil Laboratory 
m t e d  Kingdom A:ornic Energy PdthGrit4 
Oxfordshire OX1 1 ORA 

Telex: 83135 
Telephone: Abingdon (0235) 24141 

Extension 4 15 7 

Mr H E Palmer 
Personnel Dosimetry 
Battelle Pacific NW Laboratories 
P 0 Box 999 
Richland, WA 99352 
USA 

Dear Earl 

25th June 1987 

It seems from your recent 1-tter (June 16) that re are still in with a chance as 
regards a second series of measurements on George Harrison, Will the enclosed 
mater'al meet your requirement (and Larry's) for the "experimental protocol" of 
the "Sr injection? It is in fact my submission to our Ethics Committee, and 
it's all I have ready at the moment, but I could of course supply whatever 
additional details you may request. The proposal was accepted and, as you know, 
the injection took place on June 1. We decided not to exploit the authorisation 
in full, and administered only 106 k8q, rather than the 150kBq sanctioned by the 
Committee, in the interests of not prejudicing the barium retention study for 
too long, so the dose estimates in Table 2 will come down accordingly. 

Late September would suit George very well. As I indicated, he would not 
envisage as extensive (and intensive) a schedule as last time, but he would be 
prepared to consider going to one or two labs additional to PNL and Urn if the 
scientific justification existed. Certainly you, and I presume Larry also, will 
want to set aside more than the day and a half allowed last time. 

With best wishes, 

Yours sincerely 

D NEWTON. 

cc Mr A L Anderson 

U Q 2  1 t 9 5  



E* t 25181 

September 9 ,  1987 

TO : Bart C l e d h i l l ,  Chairman - LLNL Human S u b j e c t s  Committee 
c/o Gerry Wyman 

FROM : A .  Lar ry  Anderson 

SUBJECT: Whole Body Counting of Employee from AERE Harwell, U . K .  

Approval is reques t ed  from the  LLNL Human S u b j e c t s  Committee for  LLNL t o  
p a r t i c i p a t e  i n  r a d i o a c t i v i t y  measurements on Mr. George E r n e s t  Har r i son ,  a 
R a d i o b i o l o g i s t  employed by AERE Harwell. 

M r .  Har r i son  r ece ived  a n  a d m i n i s t r a t i o n  of 76 kBq (2.05 uC1) of Ba-133 i n  
March 1986 i n  a planned AERE experiment  f o r m a l l y  approved by their  Trace r  and 
I r r a d i a t i o n  S t u d i e s  Approval Committee. T h i s  committee is a n  ethics committee 
similar i n  human u s e  o v e r s i g h t  t o  ou r  own (LLNL) Human S u b j e c t s  Committee. I n  
March 1987, Mr. Harr i son  v i s i t e d  t h e  Whole Body Counter a t  LLNL i n  a d d i t i o n  t o  
s e v e r a l  o t h e r  United S t a t e s  f a c i l i t i e s ,  where h e  was measured w i t h  LLNL'S 
r a d i a t i o n  d e t e c t i o n  equipment.  
a d m i n i s t r a t i o n  o f  106 kBq (2.86 uCi) Sr-85 i n  a n o t h e r  program, also approved 
by the i r  ethics committee. 

I n  June  of 1987, he r ece ived  a n  a d d i t i o n a l  

The Ba-133 uptake ( p r i m a r i l y  now i n  bone) is known t o  wi th in  5% and w i l l  
p rovide  u s e f u l  a d d i t i o n a l  data  t o  t h a t  t aken  i n  March. The in fo rma t ion  is 
impor tan t  t o  LLNL and o t h e r  DOE laboratories,  i n  t h a t  it p rov ides  v a l u a b l e  
c a l i b r a t i o n  data on r a d i o n u c l i d e s  e m i t t i n g  h igher  energy photons  t h a n  are 
observed from p l u t o n i m .  The Sr-85 (a  beta emitter a l s o  i n  bone) ,  W i l l  
p rovide  a d d i t i o n a l  i n fo rma t ion  of va lue  i n  e s t a b l i s h i n g  detector c a l i b r a t i o n  
f a c t o r s  f o r  beta bone-seeking r a d i o n u c l i d e s .  

Similar i n t e r c a l i b r a t i o n  programs have been conducted i n  t h e  p a s t  w i t h  LLNL 
p a r t i c i p a t i o n  concern ing  s u b j e c t s  w i t h  Pd-103, Cr-51, Nb-gZm, and v a r i o u s  
other r a d i o n u c l i d e s ,  i n c l u d i n g  heavy e lements  such  as Am-241 and Pu-239 t h a t  
were t aken  up i n  t h e  body as a r e s u l t  of a c c i d e n t a l  o r  occupa t iona l  
exposure.  Usual ly ,  LLNL has been involved  o n l y  i n  pas s ive  s e n s e ,  t h a t  is i n  
performing measurements o n l y  on t h e  subjects; however, approval  was rece ived  
from t h e  LLNL Human S u b j e c t s  Committee i n  1981 and 1982 t o  allow p a r t i c i p a t i o n  
o f  two LLNL employees in a program i n v o l v i n g  t h e  d i r ec t  i n h a l a t i o n  of Nb-92m 
labeled p a r t i c l e s  a t  AERE Harwell. Both employees,  a long  w i t h  one  o t h e r  
American and f ive  B r i t i s h  s u b j e c t s  were l a t e r  counted a t  s e v e r a l  B r i t i s h  and 
American f a c i l i t i e s ,  f o r  t h e  purpose  of v a l i d a t i n g  t h e  LLNL plutOniUm lung 
counter  c a l i b r a t i o n  phantom which had been developed a t  t h i s  Labora tory .  I n  
fur ther  w o r k ,  e l even  women ( a l l  B r i t i s h ) ,  were employed i n  ano the r  Nb-92m 
i n t e r c a l i b r a t i o n  program t o  de te rmine  t h e  s u i t a b i l i t y  of t he  phantom a s  
c a l i b r a t i o n  medium f o r  females. Both of  these programs produced va luab le  
data ,  enab l ing  u s  t o  perform o u r  w o r k  more a c c u r a t e l y  and w i t h  more 
conf idence .  

Univers/ty of Ca/!forn~ 
Lawrence Livermore 
National Laboratory 



Pending approval by the LLNL Hman Subjects Committee, we are  proceeding to  
inv i t e  Mr. Harrison t o  re turn  to  LLNL during the  week of October 1 2 ,  1987 for  
f u r t h e r  measurements pertaining t o  h i s  Ba-133 uptake and a l so  to  measure the 
residual radiGactivity present from the second uptake of 9 - 4 5 .  
Representatives from DOE-SAN have been informed of LLPiL's  intended 
par t ic ipa t ion  i n  these measurements and have s t r e s sed  the need and importance 
of receiving LLNL Human Subjects Committee approval f o r  the project and of 
having c l ea r  documentation tha t  Mr. Harrison and Mr. Harrison's employer have 
agreed t o  the experimental protocol, v i a  formal review. Attached fo r  your 
information is the experimental proposal, including dose calculat ions by 
Dr. D. Newton ( the  AERE experimenter), regarding t h e  3-85 administration a s  
submitted t o  the  AERE Tracer and I r rad ia t ion  Studies  Approval Committee, t h e  
committee minutes dated October 2 ,  1986 (Item 5)  showing review and approval 
t h e  experiment, and a l e t t e r  from Dr. Newton t o  Mr. H.E. Palmer of Bat te l le  
Pacif ic  Northwest Laboratory (co-ordinator of t h e  U.S. program par t ic ipa t ion) ,  
indicat ing approval by  t h e  e th i c s  committee f o r  t h e  experiment and t h a t  the  
3-85 was administered on June 1 ,  1987 i n  an amount lower than was Originally 
authorized. 
biomedical research involving the i r r ad ia t ion  of employees of the UKAEA. 

Also attached is  a copy of t h e  AERE Code of Pract ice  POP use i n  

Mr.  Harrison w i l l  be counted a t  two other  labora tor ies  i n  t h e  United S ta t e s  a3 
par t  of an in t e rca l ib ra t ion  program coordinated by Pacif ic  Northwest 
Laboratory. These measurements are u s e f u l  t o  LLNL and other DOE fac i l i t i es  as 
a means of ca l ibra t ing  rad ia t ion  detectors used i n  various i n  v ivo  monitoring 
programs. If' you have any questions regarding t h e  above, please c a l l  
L a r r y  Anderson or Deborah Kruchten, on 2-5181 or 2-5199 respectively.  

ALA870909Ipc 

Attachments 



TISAC(86)7 
PROPOSED ADMINISTRATION OF 8 5 ~ r  BY INTRAVENOUS INJECTION 

Backsround 

1 This proposed study is intended t o  supplement exis t ing data  on 
alkal ine ear th  metabolism i n  a s ing le ,  healthy male volunteer, Subject GH, 
and i n  pa r t i cu la r  t o  es tab l i sh  whether changes occur i n  the pa t te rn  of 
clearance of strontium from the skeleton during l a t e  a d u l t  l i f e .  On f o u r  
previous occasions, Subject GH was injected wi th  nuclides of calcium or 
strontium of su f f i c i en t  h a l f - l i f e  t o  allow t h e i r  re tent ion i n  the body t o  
be studied for  300 - 400 days (Table 1). 

TABLE 1 DATA FROM PREVIOUS STUDIES WITH 4 5 ~ a  OR 8 5 ~ r  ADMINISTERED TO 
SUBJECT GH 

2 In Table 1, the  parameter C i s  the  exponent i n  the power 

R = Bt'' 

where R remesents  the re ten t ion  a t  time t a f t e r  intake: the 

funct ion 

parameters B 
and C were-derived by analysis  of the retention data obtained-after the 
ear ly  clearance of a c t i v i t y  from l a b i l e  pools was judged t o  be complete. 
C is presumed t o  r e f l e c t ,  empirically,  the r a t e  a t  which t r ace r  i n  a 
s e r i e s  of pools associated with bone is depleted; more d e t a i l s  of these 
analyses are given elsewhere*. 

3 Although C has  no more spec i f i c  metabolic significance,  the trend of C 
with age may reasonably be used t o  indicate  any age-related changes i n  the 
eff ic iency with which the t r a c e r  is removed from the  skeIeton. 
Unfortunately, the value ( 0 . 1 5 )  l i s t e d  i n  Table 1 f o r  age 66 does not bear 
legit imate comparison with the others ,  since it alone was derived 
following in jec t ion  of radiocalcium, whereas the remainder emerged 
following intakes of strontium ac t iv i ty .  
long-term treatment of the two elements by the  s k e l e t o n i s  s imi la r ,  but 
t h a t  calcium is less rapidly removed from the body because of the  grea te r  
eff ic iency w i t h  which it is  re-cycled in to  bone. Consequently, i f  the  
experiment a t  age 66 had involved strontium ra the r  than calcium, it i s  
l i k e l y  t h a t  the value of C derived would have been > 0.15. 

4 Overall therefore ,  the r e s u l t s  i n  Table 1 suggest no important trend 
i n  the clearance pa t te rn  i n  t h i s  subject between ages 53 and 66, and t h i s  
conclusion extends t o  the e f f ic iency  with which the t r ace r  is i n i t i a l l y  
deposited i n  the skeleton*. The study 'now proposed would indicate  what, 
i f  any, differences a re  t o  be found a t  age 82. 

Indica t ions( l )  are t h a t  the  

0 0 2  I I484 . .  1 



Proposal 

5 
isotonic saline. 
intervals for as long as feasible - probably 500 days. 
collections of excreta are envisaged during the first 3 - 4 weeks with 
probably about 12 blood samples (20 ml) analysed during this period. 

The subject will receive an intravenous injection of 150 kBq *’Sr in 
Assessments of whole body retention will be made at 

Complete 

Dcsinetry 

6 
listed in ICRP Publication 30 are given in Table 2, and are based on the 
metabolic model for strontium proposed in that document, 

Weighted committed dose equivalents for each of the relevant organs 

TABLE 2 WEIGHTED COMMITTED DOS EQUIVALENTS (pSV) FOLLOWING INTRAVENOUS 
INJECTION OF 150 kBq “Sr 

Organ llsv ........................... 
Red marrow 32 
G I tract 30 
Gonads 27 
Lungs 11 
Adrenals 10 
Bone surfaces 9 
Pancreas 6 

Total 125 

7 Approval is sought for the administration, by intravenous injection, 
of up to 150 kBq 85Sr to a single, healthy male volunteer aged 82, in an 
investigation of age-related trends in strontium metabolism. 

D Newton 
EKsc Division 
Building 364 

23 September 1986 

Reference 

(1) J Reeve etal. Calcif. Tissue Int. 35, 9-15 (1983). 
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Tracer and I r r a d i a t i o n  Studiee .  Approval Cornittee - 

Minute8 o f  the  twentieth meeting h e l d  on Thursday, 2 Octobcr, 1986 in 
the Environmental and Medical Scfencee Divis fon ,  AERE Harwell. 

Present: 

D r  J Vannart 
Dr A C Chamberlain 
D r  J C Evane 

(Chr i man) 

*:::; 
b r  9 Rae 
Mr J N P r i t c h a r d  (Secretary) 

Ex te rna l  member 
Exte rna l  member 
Head of Xedical  S e c t i o n ,  AERE . . . 
Environmental  6 Medical Sc iences  Dfv 
Environment81 6: Medical Sciencue Div 
Ex ta rna l  member 
Enviroruuental 6 Medical Sciencer Div 

Mr R M Brown (Environmental  h Medical Sc iences  Div) a l s o  a t t ended .  

Apologia8 for abrence  were received from D r  K Duncan and D r  R H Mole. 

I .  MINUTES OF THE NINETEENTH MEBTINO (TISAC (86) MI) 

Dr Evanr war erroneously omi t t ed  from the l i r t  of those p r e s e n t .  

Minute I. Sub jec t  t o  t h i s  aI terat ioa,  the COW.- accep ted  t h e  minutes  

20 HATTERS ARISING 

2.1 P u b l i c a t i o n  on working p t a c t i c c r  

bra Horgan and Evan8 apologised  for t h e  rlow p rogres s  on t h e  p u b l i c a t i o n  d e a l i n g  
wi th  the  working8 o f  the  COMMITTEE. A combination of f a c t o r s  have impeded its 
progresr and 80 b d r a f t  i r  u n l i k e l y  t o  be avaiXable  before t h e  end of this year, 
Mr P r i t c h a r d  drew the a t t e n t i o n  o f  the author8 to a paper  on a similar theme 
prvlrvnted a t  the 10th Annual Conference of the A u s t r a l i a n  Rad ia t ion  P r o t e c t i o n  
Socie ty  (R Roean, Radiation P r o t e c t i o n  i n  Auutralia, I 3 (4). 156-159). 

2.2 Revised code o f  p r a c t i c e  

JWAM 

0 
h 
N 

h3 
h 
0 

- 
.." 

The final dra f t  o t  the rev i8ed  code of p r a c t i c e  v88 c i r c u l a t e d  by the  COMMITTEE 
for information. However, p r i o r  to the meetin8, Dr Mole had drawn the a u t h o r s '  
attention to eeveral poin t8  r e q u i r i n g  c l a r i f i c a t i o n ,  i n c l u d i n g  the omfssion of 
a di rcu t t s ion  of  the c o n f i d e n t h 1  n a t u r e  of t ~ m e  p r o j e c t r .  " h a ,  comments were 
inv i ted from the remafndor of t h e  COMMITTXE. Dr Vennrrt sugges ted  t h a t  dorer 
should now be r e f e r r e d  t o  611 'committed e f f e c t i v e '  do re  e q u i v a l e n t s ,  81thou$h 
D r  Newton po in ted  o u t  t h e  d i f f i c u l t y  o f  q u o t h 8  cownit ted doses before the end 
of long-term u e t a b o l i c  r t u d i c s ,  
bra inco rpora t ed  i n t o  pledical record8  8nd will form p a r t  of t h e  annual s ta tement  
of  dare itnuad t o  employeeo, 
may be agreed a long  l i n e a  sitailor to the BNP p l c  8Chmee 

D r  Rae was &8rured t h 8 t  v o l u n t e e r  dose recorda 

D r  Evan8 i n d i c a t e d  t h a t  8 framework for compensation 

Dr Evan8 r e p o r t e d  t h a t  the  code o f  prrctice is  currently b e i n g  discussed by b 
rub compl~ttae of  the Author i ty  J o i n t  Committee on Health and S a f e t y  before going 
LO the  E r t r b l i s h m e n t ' s  DfrQCtors  Committee for f i n a l  approvd,  
the rub commfrrce of t he  M C H S  i r  w n u i d e r i n a  the r o l e  o f  the e~ployees' 
rrprereatative i n  t he  newly conHt i tu ted  COMMITTEE. 
of t h i r  rub committee, rece ived  8 s t r o n g  recommendation t h a t  ouch a representative 
should  not belong t o  an o r g a d e a t i o n  v i t h  a s t a t e d  policy a g a i n e t  v o l u n t e e r  

Xn p a r t i c u l a r ,  

br Ev8nr, who is a member 
JCB 

I 



F R O M  E I F l  P R O J E C T  H R P W E L L  - .  NUX W H  PUBLICATION 

JCE 

e 
A 

experiments. 
this reprepcntativa, should he be unable t o  a t t e n d  a meetlng, needs to be 
decided, else the COM4ITTEE will be inquorate. 

It wan painted Q U t  tha t  the mcchrniem for obtaining a deputy f o r  

2.3 Dealings with ARSAC 

Dr Evan8 reported t h a t  he had been unable t o  contac t  Dr Williams by telephone 
deopi tc  numcfoua attempts. 
athical  approval wan required p r i o r  to BII. application for a l i cence ,  
the rerrponsc time fo r  rasearch licence rpplicatfona has improved markedly m u  

._.. thrt the appl icr t ionr  for renewal of tho 5-yearly licences for dia&caosi$ and 
thorbpy have been procesatd. 

He tigreed to wr i te  t o  A U A C ,  questioning whether 
Rowever, 

Th8 Chninnan then raquerted an update on t h e  proposal ,for invest igat ing the 
e f fec ts  o f  cer ta in  drug8 taken on a prophylactic basis (TTSAC (86) 3 1, 
Dr Evan8 r ep l i ed  tha t  the reuult) o f  an extensive Li te ra ture  eearch f o r  
relovane data ware being absesied, p r ior  t o  formulatins r proposal to bo pu t  
befora a hospital  Ethic8 Committee. 
iadicstcd that thu lung could be di la ted  beyond the normal range in heulthy 
rubjrcts,  even with prolonard trecllment. 
deposition in tho only published study found to date .  
clearmee appear to be  drug opecific with I range o f  zyapon8e8. 

Hr Pritchard added that preliminary rerultr 

Thir had baen ahom to a f fec t  
Etfacto on m a c i l i a r y  

3. PROQRESS REPORTS on APPROVED PROPOSALS 

3.1 Retention of arsenic ingested i n  firh 

Hr Bmwn reported that  consul ta t ion i 8  taking place w i t h  an ILali811 group who 
havr published uotliods t o  8pthi58i.e inert and radioactfvc ar$cnobctaine and 
arsanocho1inr. It is hoped t o  be a b l e  to  reproduce t h i r  ryntheris by the end 
of t h i e  year. 

3.2 Retention o f  ingested neptuniun 

Dr Newton r ta ted  t h a t  there had been no progremr io acliieving financial  support 
for thir proporal, nor was any expected. 
publication due shortly from Duvid Taylor (RET) on gut uptake, vhfch ha8 been 
aeceptod in principle  by NRPB. 

3 .3  

Dr Vennart drev hie  a t ten t ion  to a 

I 4  

Pilot rtudy o f  tar deposition during 'pclssivc smoking' 

Mr Pritchard reportad that  tho  findings of a very high vepour component fa 
t.diolabclled sidastroam smoke have caursd the spoarorr to reconsider depori t i o n  
rtudier unt i l  mre i r  known about the phyrical  and chemical Change8 which occur 
ab the  smoke undergoor di lu t ion  and ageing. 
ye t  knoun, i t  i r  anticipated that  t h e  vvluntecr progrurana will be suspended, 
pending studiee of vnyour-parlicle i n t e r r c t ion r ,  which f t  i 8  hoped w i l l  8180 be 
conducted at Rarwell. 

Although a fin81 decision is not 

3.4 

The Secretary rcpokted tha t  Mr Garland ha6 6 t i 1 1  been unrble to obtain funding 
for t h h  rtudy. Ha then suggested tha t ,  in future, i t  would ~ a v e  time it 
invercigrtore notify t h e  COMMITTEE only ili  the event of funding bciag  obtained, 
However, the COMMITTEE fe l t  i t  worth while for t h e  Secretary t o  continue t o  
monitor the progreab o f  these proposals.  
bcea approved when t h d r  rtatue vas uncertain, 

Lead inhrlation by car t r ave l l e r s  

Sec 
The Chairmad aeked why propoeale had 

Dr Newton replied that in 



contract negotiations i t  was o f t e a  desirable, and sometimes eesential, that  
e t h i c a l  epproval was obtained p r i o r  t o  Bignirig cont rac ts .  
frequency o f  C O M T T E E  meetings sometimes results i n  8 propoeal being 
submitted before negotiations have been concluded successfully. 

The i r r e g u l a r  

3 . 5  Clearance o f  coSal toua  oxide  from l u n g  

Mr Pritchard reported the L a t e s t  results from t h i s  study, presented a t  the 
second In t e rna t iona l  Symposium on Aerosols fn Medicine, Silzburg,  18-20 
September. 
to be apecisr  dependent, contradicting the p o s t u l a t e  of specier-independent 
u o l u b i l i t y  c u r r e n t l y  under consideration by ICRP, However, v a r i a t i o n s  i n  
s o l u b i l i t y  ere l c s r  than thorre i n  mechanical t ransport .  The data for the 
inter-specias comparison will be completed thir  month, although Long-term 
metaboliem i n  humans w i l l  continue to be s t u d i e d ,  

These showed both the rolubility end mechanical. t ranapor t  of  "Co 
' . 

3.6 Metabolism o f  alkaline eirtha 

Dr Newton reported that the first  adminiocratlon of '333a had succerrfuully 
taken place and t h a t  the next was anticipated ln ear ly  November. The data 
arising f r o m  the f irrt  injrction were presented under item 5. 

3.7 

Mr Pritchard r e fc r r ed  to a muno c i r cu la t ed  on 5i3.86 which c leared  up 8 
diicrepancy i n  dose e s t h a t c r  batween TISAC (86) 4 and TLSAC (86) 5. 
response to Dr Vennart, he said that the t o t a l  doree from 15 e x p e r h a t o  were 
correct, md those  given on a pur  rdmia ie t ra t fon  baris had been rounded to the 
naaraet 0.1 ~ S V .  
November and run for 6 wnrhr. The radio-label concentration in t a r  was 
outraatlp being measured for the c i g a r e t t e  brand to be u r d  i n  the Study, and 
a pool of voluntecrr had been i d e n t i f i e d ,  

Tor deposition i n  m i d d l e t a r  emokorr. $witchina to low-tar c i g r r c t t e s  

In 

Tho volunteer experiments were rchcdulsd t o  i tart  in mid- 

3.8  Pactors a f f e c t i n g  t a r  deporition 

Mr P r i t c h a r d  reportrrd t h a t  thfr study WAIL complete end that the COMMITTEE had 
beoa circulated with the dra f t  o f  a paper prerented to the 2nd Xncernational 
AaroooL' Conferunce. 
Three nu in  codclusionr could be drawn f r o m  th is  data. The effect  o f  
inhalation pattern on regional dcpooicion was dsmonrtrable although t h i s  was 
ouch less than tlmt due to inter-subject  v a r i a b i l i t y .  
regional dopoof t ion of hygroscopic materhlr  agrees well ri th t heo re t i ca l  
prodictiono. 
i t a  hygro rcop id ty ;  
untokc, corporation followed by diffusional. deposition to the upper a i w a y 8  
provide the moat l i k e l y  explanation. There followed a dircurrion of tho 
factoro e f f e c r h g  inter-rubjcct  v a r i a b i l i t y ,  i n  p a r t i c u l a r  the  r e l a t i v e  
humidity i n  the d i f f e r e n t  rcgfona o f  the rorpiratory tract 8nd i t 8  influence 
on part ic le  growth. 

Thir contain$ r e r u l r s  from about h a l f  o f  the experimenrr. 

The s h i f t  i n  the 

Not 111 o f  the bchaviour o f  cigarette  smoke can be eXplrined by 
following the discovery o f  the v o l a t i l i t y  o f  r ider t ream 

a 
Pb3 4, STATUS OF ARSAC CERTIFICATES 

The Secretary repor ted  that appl i ca t ion ,  to ARSAC hove a l l  been proceeecd. 
D r  Evans informed the  C O M T T E E  that now t h a t  the back-log at  ARSAC had been 
cleared, an appl ica t ion  would be made for Dr J R Morgan to assume the  
existing cer t i f i ca tes  in l i n e  with the propoaed new Code of  P rac t i ce ,  
aratua o f  current certificate0 i o r -  

The 

3 



Q 
A 
tw 

h a  
G a  
W 

- 

RPC 313-2 ( 1 )  Inha la t ion  O P  Nb by womcn 
Paeaive smoking p i l o t  study 
I n g e e t i o n  o f  As in f i e h  
Inhalation o f  Tc by women 
Ca k i n e t i c s  in one eubject  

RPC 313-2 ( 2 )  Clearance o f  Co in man 
Ingestion of Pb and Fe 

b: TISAC (86) M2 

TISAC (82)  1 2 Dec 1987 
TISAC (84) 5 
TISAC (84) 2 
TISAC (84%) 6 
TISAC ( 8 4 )  8 

I 

TISAC ( 8 5 )  6 2 Dec 1 9 8 7  
TISAC ( 8 5 )  3 

RPC 313-2 ( 7 )  BreaChing e f f e c t s  on tar deposition TISAC ( 8 5 )  9 20 Feb 1988 

RPC 313-2 (8) Retent ion  of D8 TISAC ( 8 5 )  8 I7 Feb 1988 

RPC 313-2 (10) Somkera twitching to  low-tar cigarette8 TISAC (86) 4 5 Jun 1988 

5. PROPOSED ADMINTSTRATION OF 85Sr BY INTRAVENOUS INJECTION (TISAC (86)  7) 

Dr Newton reported that the  f irst  rub jec t  to p a r t i c i p a t e  in the otudy o f  Ba 
metabolioa (TISAC (85) e), now .god 82, has taken part in a v a r i e t y  of rtudiee 
of  alkaline earth metsbolirm QVOT the laet 30 year#. The Ba data ruggert t h a t  
renal clvrtanca hrr reduced with age, d t h  faecal clearance tammining s imi la r ,  
rarulting in tho proportLon rutained for long periods h C r e 4 8 h g  from an 
artimeted 6% twrnty yeatr  a80 to 8% in t h i u  experiment. 
txperimrntr had bean conducted with Sr, so F t  i~ prupomtd t o  iaveerigatc 
whether the changer in 88 re tent ion a t e  mirrored by tho60 in Srd 

Mort o f  tho early- 

I n  diecusefon, i t  waa pointed out that  the  subject i n  qucrtion war a 
p a r t i c u l a r l y  ac t ive  82 year-old 60 that the  dara may not be typ ica l  fo r  h l r  
age-group. 
behaviour o f  6r aud Bar whilot the remaining 8ubjectr i n  tho Ba experfmtnt 
will give I rouge for inter-subjsc2 v a r i a b i l i t y .  
BI a t e  obwrved, tharr i 6  unlikely t o  be sufficient addi t iona l  informalion to  
propose mechrnirms for such c di rcrepmcy;  
information on renal funct ion for this subjec t .  The Chairman arked abut the 
total dose accrued by thie valurrtuor. Dr Newtan rep l ied  t h  t the  dooe levr l r  
were low in camprrleon to  that a r i s i n g  from a prc-cxirting f26Ra burdenI He 
added t h a t  thero wag no problem i n  obtornha informed conusnl; indeed, some 
o f  the impetus for difs exporiment came f r o m  Chc volunteer* 

Iiowever, t h f s  rxperiment would demonrtrite diffdrencea i n  the 

If difference6 between Sr rnd 

i n  particular, there i s  no basel ine 

Minute 11. The C0)rIHTTTEE approved the adminiptrat ion by intravenous injection 

of 1% kBq 'u vpluntaor.,. aged 82, w i l h  a total cowunitred 
e f f e c t i v e  doer equivalent of 125 p3v 

6. PROPOSED FURTHER STUDIES WITH 9%-LABELLED MICROSPHERES I W E D  BY MGN 
(TISAC (86) 8 )  

D r  Newton began by sumoraririna previous work tha t  had taken place ulring 5 p 
part ic les ,  Strictly speaking, the c a l i b r a t i o n  derived from th ia  work appliea 
only €or pariiclear of i h i e  uizu, eince i L  rulieu on lhe detection o f  par t i c l e s  
within a few centimetrcs of tha sur face  Of the chest ;  i t  is conceivable tha t  
part ic les  of rmrller size could penetrate to  th is  region to a greater e x t e n t ,  
thereby altering the c a l i b r a t i o n  fac tor .  
support this l~ypother ir ,  but  such data are severely l imited.  
proposed to repeat the  original  c a l i b r a t i o n  exercise w i t h  8 wluntecre ,  using 
a r  many of  the subject8 from the o r i g i n a l  study 08 porsiblc.  

Existing evidence tends not to  
Hence, i t  it 

4 i 
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In the d iecuss ion that  followed, Dr Newton indicated t h a t ,  i f  a particle-size 
e f fec t  is found, i t  nley be poreible to use  par t i c l e  s i z e  information from 
concurrent a i r  6amplea to a e s f e t  in deriving t h e  Correct cal ibration f o r  
in vivo mearuremnts. The admiuiettation will cake place in tagtd ,  80 that 
the deeircd l u n g  content may be approached gradually. Se l f -  sorption 
e f f e c t s  within part i c l e s  are  u n l i k e l y  t o  be s i g n i f i c a n t  a t  respirsble p a r t i c l e  
s i z e s ,  Anisal experiments  have i n d i c a t e d  B long-term clearance pathway to the 
p l e u r a l  surface,  which might  a f f e c t  detectar  response. However, no such 
effect  has been observed in contaminees. 

aL 
-.1311.-- 

Minute 111. The COMM?-'lTEE approved, the a b i n f a t r a t i o n  by inhalation of 
approximately 80 kBq '*%, with an estimated- committed e f f ec t ive  dose 

equivalrrnt. of 53 ~ 3 v  from lung, -1 I p3v from gut and 6 ySv f r o m  thymu8 

t o  a total of 8 volun.taer8 

fm ANY OTHER BUSINESS 

Hr Brown preocnted an extra ftem, p r o p o s i q  the crdminirtrarion of trace 
quantitier o f  rtablo 3r to tuo vdlunteero (heraafter referred to ae TISAC 
($4) 9 ) .  
o f  biologica l  samples using Inductively Cpuplad Plasma-M s Spectrometry 

buccarrfully analysad, a0 i t  i o  propored to investigato whethtr biological 
incorporation will a l t e r  tho rcrau2tr. 
t o  be optimised. 
otudy neonater and pregnant women and also t o  c r t h a t e  gut uptake factors of 
actinide8 uring a tab le  lanthanidar to model their  behaviour. I t  is propoeed 
to admfnirtsr I mg o f  Sr am carbonate in milk ovur end above the norms1 dietary 
intake ( d a o  approximately 1 ma). There map be eub-populrtione who routinely 
ingaot conafdurably higher quantiticr of Sr, one example being people using 
"Sensodyne" taothpaa t e ,  whooe active ingredient  is strontium chloride ( 10% 
by weight) 

The purporc of the rtudy i o  to va l idate  teEhniqueo for the analysis 

(ICP-Ns). To dote, brood and urine s.mplcr epiked w i t h  89, Sr have been 

Thie will also enable the sampling schedule 
In the future, i t  is hoped to apply them techniques to 

In view of the very low rink arroci&ted with the adminiatration, Dr Rae 
queried the level  o f  riek rorrociated with the intrrvenouo intrusion involved 
in the colleccion o f  blood maples,  giving hep8titi.8 and AIDS as potential 
hazards. Dr Bvana repl ied that such r i r b  are conaidered, citing an example 
where y-globulin treatment hao been discontinued because o f  the relative 
rirkr of AID3 versus hepatitie. 
Warwall conforms w i t h  the HOWZE recounnendationa**. Notvi thrtanding, explaining 
the rirkr associated with blood sampling tonne part o f  the process o f  
obtaining informed coneant. Dr Morgan euggested that the htormation obtained 
using stable ibotoper and ICP-MS could ba oontrarted with that from radio- 
tracer r t u d i a s ,  which Mr Brown agreed to  consider, 

He added thnt tha "mtdiC81 laboratory a t  

Minute XV, The COMMITTEE.approved the administration by ingestion o f  1 mg of 
A -  

:% ar otrontitm carbonate to two volunteers 

The Secretary added that he har been unable to e f f e c t  hi8 resignation to date 
and har agreed t o  rtay in post until &he new Code of  Practice becnmer 
operational. 

, 

There baing no further bueinese, the Chairman cloeed the meeting. 

J N Pritchrrd 
20 October 1986 
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A. Morgan and N. Foord , 

. Volunteers have becn used i n  bionsdicul studies at H~ruelZ eince 1964. The 
procedures t o  be followed by investigators and the responoibilit ios of the Xcsd 
of Envi romen ta l  and Hedical Sciences Division and the Chicf o f  Medical Berviceo 
were delscribcd in the minutes of  the inaupral aeetang of tbs Inhalation Studies 
and kpprovd Committee. Recently, these procedure8 have been reviewed and t o  make 
them readily available aro sumarked  i n  t h i s  Code of Practice. 

. 

Enviromentnl and Mcdical Sciences Division 
U W  Uosearch aroup 
Atomic  Energy Hasearch Eetablishment 
HARWfiL 

Auguot 1976 
HI, 7 6/2 3' 7 4 0 0 2  1 2 0 5 1  



Corrcnittee ( n S A C )  to cover cxpcrbcnto inrolving the k g e s t i o n  of radionuclides ml 

the exteraal irradiation o f  vollmtcers. 

members with expert knowlcdgo 01 radiation effocta dram both f r o n  the United Kin,--l?r; 

Atomic Energy Authority and.otter orgaisat ions .  

This Cosrnfttee includes medical.ly quslific?? 

- 
The p r h c i p l e s  pvernicg tho use of volunteers were codified in 1964 by thc 

lnholation Strtdics A p p n v d  Cozzittee in the minutes  o f  the inaugurel meeting 

(ISAC-2). In yiew of thc . i rnpor tmt  ethicdl considerations inherent in t h e  use of 

volunteers and 'the fact that investigators cay not  b e  faniliar with the proccdurcs 

evolved at &arwell, i t  w a 8  fe l t  desirable t o  review procedures and t o  p r e p r c  a co3e 

of pract ice  covering the Irradiation of volunteers, who a r k  employees of the U K E X ,  

in which the principlcs.to be followed a r e  atntcd clearly. 

Resuonsibilitieo of the investicator 

( 1 )  An investigator must o b t a i n  the approval of  the Tracer a d  

Irradiation S t u d i e s  Approval Committee before undertaking any 

invest igat ion involving t h o  use of volunteere. 

0 0 2  I 2 0 b 3  - 1 -  
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p i n t s : -  

c >  Estii.;atcs of t h e  l i k e l y  r s d i o l o g i c a l  d u m  e i t h e r  t o  t k c  wholc 

bocty,-or t o  thc  Single  o r p n  wliach it is znticipatcd w i l l  r ccc ivc  

tho grcatcot dose, with inforcation on how thio was derived. 

d )  Estinrcitez of the nuzbct  of c-ubjccts  involved and whether akiglc  

o r  eu1tipI.o a d m i n i t t r a t i o n n  w i l l .  be used. 

Terns of rc fcrcr icc  of t h e  Tracer -6 I r r a d i a t i o n  Studies krnravnl C o m i t t c e  
* *  

These a r c  as fol1owo:- 

a) To advisc the Head of tho  Environrxntal and Kedical Sciences 

Divis ion on the s u i t a b i l i t y  and safety of,rsdioactive tracer 

experiments using humsn voluntecrs. 

b) To d i s c u t s  and ipprove prop0s:Ls for experimcnto, 

c )  TO rcviow and corzment on t h e  r a d t e  OS the expcrimcnts. 

RADIOLO3lCAL DOSE 

R e s m n s i b i l i t i e s  of tho inrestiastor ' 

(1) The bves t iga tor  nust ensure that  the radiological doses incurred , 

RADIOLO3lCAL DOSE 

R e s m n s i b i l i t i e s  of tho inrestiastor ' 

(1) The bves t iga tor  nust ensure that  the radiological doses incurred , 

by volunteer8 are as low an possible, comensurate with obtaining the 

desired txp*rimcntal information b 

(2) %e investigator is r e s p m s i b l o  for calculating the radiological. dose 

received. An independent assessment of radiological  dose.may be 

obtained fram the Dosimetry Nescorch Scctioa of .tho Radia t ion  ph$sics . 

Group. 

Limitatfons on rsdioloEical dose 

h t h e  minutes of t h e  inaugural meeting, it was etated that the t o t a l  dose to 

any vdunteer  ehould not exceed 7.3 rem per year (o r  the equivalent maximum 

- 2 -  



' qu(:stion of douc limite vhen i o n i z i n g  radiation ifi used on humcn bciiigs f o r  mccli;:i 

reketsch a?ld t r a i n i n g .  

8 consultative documnt,  but not a@ a formal publjct t io3 .  

The repar t  of t h i s  Coan i t t cc  (7972) hzu bee2 c f r c x h t r d  es 

Tho rocor;lr,ondcticn:%, 

I Limits of dose equivalent (rem) 
Catcpry of project 

To tal body S ing le  organa 

fkercforc,  have n3 Icgal t iending.  

by t h o  B r i t i s b  Institute of R~lc f io lo~y  (1975). 

projects be cateprised,  corrcspmding to t he '  l c v e l  of dose equivalent Lr.voIveJ 

A ntcnary of t h i s  dorxncnt  has been pdkllshct 

b n g  the propsnio a r c  that rescash  

t 

according t o  - #e following echcnt : -. 

! 

&I Catogary 1, the total. body radiation p e m i b d  vbuld bc within the 

varii&ons .of  natural backgocnd r n d i e t i o n  received by the subject annuaily (i.e. 

'.rr 7Q02 rem). fn Category II, the t o t a l  body radiation permitted would be o f  the 
-1 

8 m e  order as that received a n n u a l l y  f r o m  natural sourccs (i..e. - 10 rea). b 

Category I11 the t o t a l  body radiation permitted t o  B subject is of thesmc  orde r  

of u p i t u d e  tis the annual limits of radiation permitted by the XCnP for 

0 0 2  I 2 O b  - 3 -  



An FnvestiGator n i w t  xlot A& people d irect ly  to participate in 

experincrts. 

Vol.untocrs may be obtained by advertis ing.  

Pretpant women or people below the age of 18 years mu& not bc used 

as  volunteer^. 
_ .  

No fhanc ia l  inducemat shall  be offered to volunteers except to 
- .  
ensure that there  c h d l  be no loss o f  earaings as a resu l t  of t n k i n g  

put i n  an izivcstigotion. 

Ey advertising in the h o U  Bulletin, the Inhalation Toxicoloc=y Group o f  tkc 

* E% Division hcts obtained a panel of pooplo who, h prixcigle, a r e  w i l l i n q  to 

participate in hvestigations. 

specif ic  exporimento and auked if they will volunteer. 

quite c l e w  that they mcg withdraw from tho experlmcnt at any t b . e  if they chang~ 

Me&ers of th is  panel $re circulated with details o f .  

A t  the same time, it is made 

their  mind. 

members of the i3k Divieion, tho problcn: o f  -cpecfd. relationships between 

One advantage of t h i s  system is that, as ocny of the volunteerE arc c o t  

investigator and voluiteers i e  reihced. 

In t h e  event of a query by 8 voluntoer'c superior of f i ce r  or naunger, thc  I k t d  - 

of the EXS Divis ion will bend thc relrvanC Division Head the letter ahown in 

Appendix I, w i t h  a copy to  the volunteer's superior officer or manager. 
- - 

- 4 -  
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getion. 

record. 

h no te  t o  t h i s  e f f e c t  w i l l  be K A ~ C  on the volimt.ec:-'s r . r . . l i : t i  

0 .  

(2) Thc Chief of Medicd Services is rewpx.3iblc f o r  obtaining info.*::ici 

concent frm voluntscrc ar,d ffiu:jt also Got i s f2  himeell' that WC!: 

c o ~ s e n t  has bccrr Given freelg.  

(3) The Chief of 1.iedic.d. Scrvicets Fa recpoasible f u r  completing the 

Voluntorr Consent Form 6hown in Appendix fI and for  cnsurjng t l r i t  it 

i s  si&?& both by the volunteer L V A ~  by himecif. 

Resoonsibilities of tho investiretor 

( 7 )  The investigator iB respnsiblc fo r  prcpring the necestzary poiuztcer  

- concent forzls (see'Appcndix 11) mid f i l l i n g  out the d e t a i l s  Of tkc 

investigation which must include (a) the purpso  (b) the ap;ro@.Gtc 

TIShC yapei reference ( c )  tho mo'thod of adminiatration (d )  the 

r a d i o r a c l i d c ( s )  insolved (e) the approximate to ta l .  activity adrulnisterec 

( f )  the e a t h a t e d  total dose to the relevant critical ori;rctl(s) arid 

( e )  whether s h g l o  or multiple administration8 are involved. 

The general e th ic+  princfplee involved in investlwtions on human subjects  ha.re 

been discussed i n  d dtatenent by the H t d i c a l  Hosoarch Counci l  (1964). 

distinction bptwccn procedures c o n t r i b u t i n g  t o  t h e  benef i t  of the individslnl &?2 

The 
- 

t h o m  which have nu direct benezit  i s - c a r e f u l l y  drawn. Inyestigations of the typc 

carried o u t  a t  Haruell generally fal l  i n t o  the latter category. 

. in mind the wide range of new trcotacrrts a d  investigations in present day m e d i c c  

The hTC, which he4 

reGe&cfi, pointed out that "the poss ib i l i ty  or probability that a p a r t i c d -  

investigation will bc of benefit to humanity or t o  potzterity uould offer no defmcc - - 

Q02 I 2  10; - 5 -  



cxperimsnt ' i n v o l u i q  the use of a voluztoer by completing the 

appropriate form (SCC Appendix 111) and returning it within  one wcck 

of the experimnt .  

(2) Tho invcst igstor  w s t  eixure that 'tho subject's cunulativo dace fron 

- all invest igations in tho curreat calendar ycar 6 h d l  n o t  exceed 

50 mrem t o  the whole body, or 259 mrez t o  any s i n g l e  organ. 

R c s r o n s i b i l i t i e ~  of the Head of kedicn l  Records 

- (1) The Head o f  Kcdical Rcscrds shall keep & register of all experiments 

involving tha use of volunteers.  

name o f  the investicator &d vo luntecr  (b) the reference number of the 

The register will include (e) the 

appropriha TISAC paper ( c )  the radionuclide and a c t i v i t y  retained ~c 

(d )  the rndiologicnl dose t o  the c r i t i c a l  organ. - 
(2) The Head of Kcdical Record8 will also record the c * x s h t i v e  dose to 

the volunteer in the currcnt calendar year and, if this excccds 59 m e =  

t o  the t o t a l  body, or 240 m e n  t o  any ohagle organ, hc will n o t i f y  t t e  

Chief of Wedical Services .  

, (3)  The Head of Medical Records will e n t e r  d e t a i l s  of doso incurred in 

0 0 2 1 2 1 1 1  



request). 

1rradiatio:j of humnn txbjecte  f o r  fficdical rceearch (1975) B r i t i a h  l n s t i t u t c  of 

Rediology Etrlletin l& p.4. 

R c s p n o i b i l i t y  in Fnvestigations ua humbn sub$ccts. Statement by the k:cdj.cr;l 

Retearc!l C o u n c s  (1954) R c p r t  o t  the llcdicsl Rcscsrch Council. f o r  tlic year  

1962- 1963, HPiO 

. -  

, 
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volunteers in bionlcdicd rascm-ch , Frovidcd that p r i o r  approval of thc Et!liceJ. 

C o m i t t e a  is oktnincd. 

E:ac!: vol uritccr i s  f u l l y  ucquninted w i t h  thc nature  of the prcccdurcs i n v c l  YCS 
. I  

md the assaciuted r i s k s  and is given a t h o r o q h  mcdicsl examination t o  ensurc 

t h u t  hc i s  f i t  t o  pqrticipato. 

if hc BO wishes. 

A volunteer may withdraw hi6 conscat a t  any tirx 

1 trust t h R t  you W i l l  awc'c t o  t h i s  volunteer's participation. Provision - 

C M  be made for 

project number. 

t h e  timc spent by a volunteer t o  bc booked against the approprlctc 



Author innt ion  

TISAC pz,ner ref ersnce .......... b h u t c  reference .......... 
Details of investization 

Radionuclidc(o) administered .......... 
Likely nunber of adninistrations .......... 
T o t a l  activity addniatored .......... 
Anticipated t o t a l  dose(s) t o  crit iccd. organ(s? .......... 
NNCC of investigator ........... Signed 

. 
.......... 

* 
Date ............. 

t 

d 

VOLU'NTARY COilSEiQ 

' h e  nature Of the study and its po8sibl.c hazards hayo been full7 explaintxi 

t o  me by Dr .*..e..m.. 

procedures outl ined above. 

Z hereby conaont t o  take part  and t o  carry o u t  the 

It is understood that I may withdraw at a%y tLae from 

participstioz fn the study. 

Name .......... Sigzed .......... (Volunteer) 

Date ............. 

Name .......... 
4 . . .  



W S A C  opprovnl rcferoncc ..................... 
Dale of cxpcril#.mt .......................... 

Criticd o r p s ( s )  ........................... 
Calculatcd dose to c r i t i c a l  orii;nn(a) . . . 

Ntunc o f  invcst icator  
- 

............ . s i a d d  ............ 
Date .............. 


