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Tracer and I r r ad ia t ion  Studies Approval Comic tee  

Minute8 o f  t h r  twentieth meeting h e l d  on Thursday, 2 October, 1986 i n  
the  EnviroaPlental and Medicul Science8 Division, AERt Hawell. 
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Section, AERE . . 

Medical Sciences Dfv 
Medical Sciencrr Div 

Medical Science8 Div 

Hr R M Brown (Environmental & Medical Sciences Div) also attended. 

Apologier fo r  abrence were received from D r  K Duncan and Dr R H Mol.. 

MTHUTES OF THB NINETEENTH MEETING (TISAC (86) MI) 

D r  Evaar war erroneously omitted from the l i r t  of  those present .  

Minute I. Subjuct t o  t h i s  8 I t e ra t ion ,  t h e  C 0 H M I . m  accepted the minutes - .  - 

MATTERS ARISING 

2,1 Publicat ion on working prac t iccr  

Drr Morgan and tVUn8 aqologised fo r  the rlow progress an the publ icat ion dealing 
with the working8 o f  the COMMITTEE. 
progrrcrr 8nd so I d r a f t  i r  unlikely t o  be ava i l ab le  before  the  end of t h i r  ycrrV 
M r  Pritcla8rd drew the a t t en t ion  of  the author8 t o  a paper on a .h i la r  theme 
prwunfed a t  the loch Annu81 Conference of the  Aus t ra l ian  Radiation Protection 
Society (R Rooen, Radiation Protect ion i n  Auutruliu,  2 (4), 156-159), 

2.2 Revised code o f  prac t i ce  

A combinetion o f  f ac to r s  have impeded its 

mi9 f i n a l  d r a f t  of the revired code of prac t i ce  war c i r cu la t ed  by the COMMITTEE 
for  inforoutLon. Howaver, p r i o r  to tha meeting, Dr Hale had drawn the authors' 
a t t e n t i o n  to eover8l point8 requir ing c l a r i f i c a t i o n ,  including the omission o f  

dimmardon of the confident ia l  nature  of some pro jec t r .  Thua, comments were 
inv i t ed  from tho reminder  of  the CO!WTTEE. Dr Vennart ruggcrted t h a t  dorer 
should now be re fer red  to  ea 'committed e f fec t ive '  dare  equivalents,  d thou6h 
Dr Newton pointed gut the  d i f f i c u l t y  of q u o t h 8  committed do6es before the end 
of 1 0 q p C m U  lvetrbolic r tud ies .  
are incorporated into medical record8 and will fora p a r t  of the annual statement 
o f  d08e i r ruad t o  employeeo. 
may be agreed along lines s i a i l a r  to the BNP p l c  acheme. 

D r  Rae war a r r u r t d  t h a t  volunteer dose records 

Dr Evcnr indicacad t h a t  a framework for  compensation 

Dr E v & ~ J  reported that the code of  practice is  cu r ren t ly  baing dhcus rcd  by a 
rub committee of  tho Authority Jo in t  Committoe on Health and Safety before going 
to thm B8t rb l i rhwnt ' e  Diroctorr Committee for f inal  approval 
tha rub committee of t he  AJCHS i r  wnrrideting the r o l e  o f  the amployacs' 
repre8cotatfve i n  the  newly canutitutod COIMI-. Dr Evanr, who it 8 member 
of t h i r  aub committee, received a strong racomendation t h a t  such a representative 
rhould not  belong t o  an organination w i t h  a r tated policy a g r i n r t  volunteer 

I n  par t icu lar ,  
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exparimento. 
thir r rpre ,entat ivr ,  ehould he be unable t o  a t t end  a meeting, aeodr to  be 
decided, e l s e  the COZMITTEE w i l l  be inquorate.  

It  woo painted 'out  t ha t  the mcch&niam for obtaining a depuLy for 

Dr Evans reported tha t  he had boan unable to contact  Dr w i 1 1 i ~ E  by telephona 
desp i t e  numeteus attemptr. 
a t h i c a l  appmvel was required p r i o r  t o  an 8ppl ica t ion  f o r  8 l icence.  
the rerponre time for resoarch l i cence  rppl fca t ionr  has improved mrrkedly nov 
that  the appl ica t ionr  for renewal of the  !!-yearly l i cences  for d h g n o s i r  and 
tharepy have been procesied. 

Be agreed t o  write to  ARSAC, quert ioaing whether 
Rowevtr, 

The Chairman then requerted an updrta on the proposal .for i n v s s t i g a t h g  t h r  
e f f e c t 8  o f  c e r t a i n  drugs taken on a prophylac t ic  basis (TISAC ( 8 6 )  3 1. 
Dr Evan8 rep l ied  that  the rauulta of an extensive l i t e r 8 t u r e  oerrch fo r  
re levant  data W Q ~ O  baing asmasred, p r i o r  t o  formulating a proponal to  be put  
before a hospi ta l  Ethics Comaittoe. 
fad ica tcd  that the lung could be d i l a t e d  beyond the normal range in healthy 
rub jec t r ,  even with prolonged traclfment. Thir had been 8hOw to a f f e c t  
drpoaft ion in the only published study found to  date.  
charmer apprrr to be drug specific wi th  e range o f  rurponscr. 

Hr Pr i tchard  8dded t h a t  preliminary rerulta 

Effacre on mucaciliary 

p m m a s  REPORTS on APPROVED PROPOSALS 

3.1 

M r  Brown repOrt8d tha t  consultation i a  taking place with an Italian group vho 
have publirhad puthods t o  synthedse inert 8nd rad ioac t ive  arrcnobcrrine and 
armenocholine. I t  18 hoped to be able  to reproduce this rynther i r  by the end 
of this year. 

- - 
Retention of arsenic ingested i n  fish 

3.2 Retention of ingested neptunium 

Dr Newton r t a t s d  t h a t  there  had barn no progreas i n  rcliiavin& Eftilincial support 
far thir  p r o p o r d ,  nor war any arpactad. 
publ ica t ion  due rhortly from D u d d  Taylor (KFK) an gut uptake, vhfeh har barn 
accepted i n  p r inc ip l e  by NRPB. 

3.3  

Dr Vennart drew h i s  a t t e n t i o n  to a 

f 5  

Pilot mtudy o f  tar deposition during 'putisivc smoking' 

Mr Pritcbard reported tha t  the findings of a very high vopour component i n  
r8dfolabsl led ridestream 8moh have cawed the  sponsor8 to reconeider depori t i on  
r t u d i e r  u n d l  -re i r  known about the phyrical  and chemical changer which occur 
a8 the amoka undergoes di lut ion and ageing. 
y e t  known, i t  i a  8nCicipated tha t  t h e  volunteer  progrume w i l l  be eurpended, 
pending r tud iee  of vuyour-parLiclc interactions, which it  is hoped w i l l  also be 
conducted at  Ranrsll. 

Although a f i n a l  decision is not 

3.4 toad inhalation by car travellers 

The Grcrrtary reported that Ut O8rhnd has  8 t i l l  been unable to ob ta in  funding 
for t h i o  atudy. He then sug8estrd that, in tuture ,  i t  would ma= time i t  
favortig8tors notify the COMiITTEE only ih the event of  furrding beiag obtained. 
However., t h e  COMMITTEE Lel& i t  worth while fo r  the Secretary t o  continue t o  
monitor the  progress of these propamala. 
beoa approved when their atbhrb wam uncertain.  

The ChairPren asked vhy proporr le  had 
Dr Newton replfed that in 
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cont rac t  negot ia t ions i t  war of t en  dorirabls, &ad sometiurcrs cescn t i a l ,  t ha t  
ethical bpprOV41 wao obtained p r i o r  t o  Oigning contracte- 
frequency of  COIMITTEE meetings sometfmeo rerulto in a proposal being 
rubmittad-before negot ia t ions have been concluded eucc6rrful ly .  

The i r r t g u l a r  

3.5 

Mr Pr i tchard  reported the l a t e s t  r e r u l t s  from t h i s  8 t U d Y 1  presented a t  the 
second In te rna t iona l  Symposium on A e r O E O l D  in Medicine, Salzburg, 18-20 
Seprmber.  
t o  be epecier dependent, contradict ing the pos tu l a t e  of rpecier-independent 
r o l u b i l i t y  currently under conrideration by ICRP, However, var ia t ion8 in 
s o l u b i l i t y  urc l e se  than thora i n  mechanical t ransport .  The data  for the 
inter-opeciae comparison will be completed th ic  month, although long-term 
mctabolim in humans w i l l  continue t o  be studied, 

Claatanco of ~ 4 b a l t o u a  oxide from lung 

There showed both tho r o l u b i l i t y  and mechanical t r an rpo t t  of "Co 

3.6 Metabolism o f  a lka l ine  earths 

Dr Newton reported tha t  the first odmiaiotrr t ion of  133B1 had succasrful ly  
taken p lace  and t h a t  the next w a s  an t i c ipa t ed  ln early November. The data 
a r io ing  f r o m  tha first i n j ec t ion  were preuantcd under i t e m  5. 

3.7 Tar depoeition i n  middle-trr r w k e r s .  switching to low-t8r c igarc t teo  

Mr Pr i tchard  re fcr red  to n memo c i r cu la t ed  on 5i3.86 which cleared up a 
dircrepancy i n  doee eotimater between TISAC (86) 4 and TISAC (86) S. 
response t o  Dr Vennart, he said chat the total dorae from I5 experimeate were 
correct, and those given on a pur  admiuis t ra t fon b a s i s  had been rounded to the 
naaraot  0.1 ~ S V .  The volunteer expcrimrnta wure mchcduled t o  # t a r t  i n  mid-  
November and run tor 6 month@.. The radio-label concentration in t a r  wag 
currently being measured for tha c i g a r e t t e  brand t o  be used in the  study, and 
a pool of volunteerr had been i d e n t i f i e d *  

I n  

3.8 Factors  a f f ec t ing  t a r  depori t ion 

M r  Pr i tchard  reportrd tha t  thir study was complete and t h a t  the COMKI'ITEE had 
baan c i r cu la t ed  w i t h  the d r a f t  of a paper prerented to the 2nd In te rna t iona l  
Aaroool Conference. 
Three main c a n c l u ~ i o n s  could be drawn from this data. The e f f e c t  o f  
i nha la t ion  pa t t e rn  on regional deposi t ion w a s  dsmonrtrable although t h i s  waa 
auch less khan t ha t  due EO inter-subject  v a r i a b i l i t y .  
regional  deposi t ion of  hygroscopic mater ia l8  agrees w e l l  with theore t ica l  
p red ic t ions .  
its hygrorcopicity;  
rawkc, eoaporatkon followad by d i f fus iona l  deposi t ion t o  the  upper aiwryr 
provide the mast l i k e l y  explanation. 
foctoro u f f u c t h y  inter-rubject  v a r i a b i l i t y ,  in 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 ren t  rcgionr of the r s r p i r a t o r y  tract and its influence 
on p a r t i c l e  growth. 

Thir contafnr rc iul t r  from about half o f  the experiment.. 

The r h i f t  i n  the  

Not a l l  o f  tha bahaviour o f  c i g a r e t t e  smoke can be explrined by 
following the discovery o f  the v o l a t i l i t y  of ridertream 

There followed a dircursion of tho 

4, STATUS OF ARSAC CERTIFICATES 

The Secretary reported tha t  appl icat ion8 to ARSAC heve all been pt'0Ce88ed. 
Dr Evanr informed the COMMTTTEE t ha t  uow 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 ae~ume the  
exis t ing c e r t i f i c a t e s  i n  l ine  with the  proposed n w  Code of .Pract ice .  
ararua of current  c e t t i f i c a t e o  io t -  

The 
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IYUL FCJR ruauC;AiLuu, 

RPC 313-2 ( 1 )  Inha la t ion  o f  Nb by womcn 
Pargive ruwking p i l o t  otudy 

TISAC (82)  1 2 Dec 1987 
TISAC (84) 5 

RTC 3 

Rpc 3 

RPC 3 

RPC 3 

I n p e t i o n  of A8 in f i r h  
Inhalat ion o f  Tc by women 
Ca k ine t i c8  i n  one subject 

TISAC ( 8 4 )  2 
TISAC (84) 6 
TISAC ( 8 4 )  8 

3-2 (2) Clearance of Co i n  man TISAC (85) 6 2 Dee 1987 
Tngertion of Pb m d  Fe TISAC (65) 3 

3-2 ( 7 )  Breathing e f f ec t8  on tar deposition TISAC (85) 9 20 Fib 1988 

3-2 (8) Retention of Ba TISAC (85) 8 17 Feb 1988 

3-2 (IO) 5 Jun 1988 Smokare owitching to  low-tar c igare t te8  TfSAC (86) 4 

3. PROPOSED ADMINISTRATION OF *'S= BY INTRAVENOUS INJECTION (TISAC (86)  7) 

D r  Newton reportad t h a t  the  f i r r t  sub jec t  t o  p a r t i c i p a t e  in the otudy o f  Ba 
metrboliom (TISAC (85) 8) ,  POW 8ged 82, has taken par t  in a var ie ty  of r t u d i e e  
of  a lka l ine  earth maLaboli81n ovw the la8t 30 year#. The Ba data ruggert t ha t  
renal cluatance har reduced with age, w i t h  faecal Clearance remaining similar, 
r e r u l t i n g  ia  tho proportion rut8ined fo r  long periods increaring from an 
a r t h a t e d  6% trrenty year8 ago to 8% i n  t h i o  txperimenL. 
cxperimentr had bean conducted with Sr,  80 it in pmpo8cd t o  i n v e e t i ~ a t e  
whether the  changer i n  88 re t en t ion  are  mirrored by those in Sr. 

In  diecuesion, i t  was pointsd out  t h a t  the subjec t  in quertion v u  a 
p a r t i c u l a r l y  ac t ive  82 year-old 60 t ha t  the data  may not  be typ ica l  for h i8  
age-group. fiowever, thfr experiment would demons tr8tc differences in t he  
behaviour of Sr and Ba, w h i l o l  the remaining 8ubjcctr i n  the  f a  experiment 
w i l l  give a rouge for inter-subject  v a r i a b i l i t y .  I f  differences between Sr and 
%a are  obrerved, there i s  unlikely t o  be sufficient addition81 infomat ion  t o  
propo8c mechanirmr f o r  ruch a dirorepmcy;  i n  pa r t i cu la r ,  there is no baseline 
information on renal  function f o r  thia eubject .  The Chairman arked about the 
total dore accrued by t h i s  volunteur. D r  NwLun replied th  t the dooe level8 
were l o w  i n  comparison to t ha t  a r i s i n g  from a pre-exi r t ing  526R4 burdenr He 
added t h a t  there  was no problorn in o b t o i n h g  f n f o m d  conuenl; indeed, oome 
of the impetus for  d l i a  experiment came from the volunteer.  

Mort of the early 

- - 

Minute 12. The COHMI-lthe adminis t ra t ion by intravenous in jec t ion  
of IS0 kB -*tole w&nteer, aged 8 2 ,  w i C h  a total c o m i t t e d  
a f f e c t i v e  dose equivalent of 125 ~ 3 v  

6. PROPOSED FURTHER STUDIES W I T H  92Pkb-LABELLED MICROSPHERES INHALED BY M!lN 
(TISAC (86) 8) 

D r  Newton began by suramaririn$ previous work that  had taken place using 5 
p a r t i c l e e  I S t r i c t l y  speaking, the co l ib ra t ion  dvrivvd from thia  work applies 
only for prrrLiclmu uf t h i s  uicu, einco i L  rolicsl un lhe  de tec t ioa  o f  par t i c l ee  
within a few centimetres of the 8urEaca of the chest;  i t  i a  conceivable that 
p a r t i c l e r  of muller r i z c  could penatrrte t o  t h i r  region to a greater extent, 
thereby altering the ca l ib ra t ion  fac tor .  
support  t h i s  hypodiesir, but  ruch data are deversly l imited.  
proposed to  repeat the  o r ig ina l  c a l i b r a t i o n  exercise  with 8 voluntccrcl, uofng 
am many of the rub j r c t s  from the  o r i g i n a l  study 8s possible.  

Exia t iag  evidence tends not t o  
Hence, i t  i s  
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I n  t h e  dieCU88iOn t h a t  followad, Dr Nclston indicated that, i f  a psrticle-tize 
offact i r  found, i t  nury be porsibh to  use p a r t i c l e  o iee  information fro= 
coneutrrnt air camples to r r s i e t  i n  de r iv ing  t h e  co r rec t  ca l ib ra t ion  for 
in vivo moarurunents. 
the das ircd  Lung coatrent may be approached grrdually. Self- sorpt ion 
effect0 within p a r t i c l e s  are un l ike ly  t o  be  s i g n i f i c a n t  a t  resp i rab le  p a r t i c l e  
iize8. Animal experiment8 h8ve ind ica ted  a long-term clesrance pathway to  the 
pleura l  autface, which might a f f e c t  detector responae. 
effect  has been obrerved i n  contaminees. 

The admini8tration will take place i n  tagaa, 80 t ha t  &i - 
However, no ruch 

Minute 111, The COMMITTEE approved the adminis t ra t ion by inhalation of  

approximately 80 kaq 92%, with an eutimated committed e f f ec t ive  dose 

equivalant of 53 u9v from lung, I 1  p9v tram- g u c  and 6 pSv from thymus 
to  a total of  8 volunteers 

7. ANY OTHER BUSINESS 

H r  Brown prcocnted an extrs item, proporing t h u  admini8trat ion of trace 
quantifier o f  r t a b l e  Sr t o  two vo'lunteero (hereafter re fer red  to ae TISAC 
(66) 9) .  
o f  biological  $ampler using Inductively Coupled Plasm-Mars Spectrometry 
(ICP-Ns). 
euccerrfully analysed, ro i t  l e  propored to inves t iga t e  whather biological  
incorporation w i l l  alter the reaulcr .  
t o  be optimised. 
r tudy neonatar and pregnant women and also to e r t b t e  gut uptake factors of 
ac t in ide8  w i n g  r t a b l e  lanthanides  t o  -del the ir  behaviour. I t  i s  proposed 
t o  admMrtar 1 mg of  Sr aa carbonate i n  milk over and above the normal dietary 
intake (also approximately 1 mg). There may be sub-populations who rout inalp 
ingaot conoidurably higher q u a a t i t h a  of  S t ,  oue example being people using 
NSmsodyne" taothpas te, whooe active ingredien t  is strontium chloride ( 10% 
by weight) .  

The purpore of  the atudy i o  to v a l i d a t e  techaiguoo f o r  the  aoalyris 

To date, blood m d  urine sm~plcr  spiked w i t h  %r have been 

Thie w i l l  r l s o  enable the sampling rehedulr - 
I n  the  future ,  it i e  hoped to  apply there technique8 to 

In view of  the very low zirk .araoci&ted with the mdminiotration, D't Rae 
queried the  l eve l  of riek arwciated w i t h  the int r rvenous intrusion involved 
in the collection of blood mmpleB, giving h e p a t i t i e  and AIDS a8 po tea t i a l  
hbZ8rd6. Dr Bvanr r ep l i ed  that such rfrkr are conaidered, c i t i n g  an example 
where y-globulin treatment hao been discontinued because o f  the relative 
r h k r  of AIDS versus hepa t i t i e .  
Harwell conformr with t h e  HWIE tecormnendationa". 
the tirkr r r roc i a t ed  with blood a m p l i n g  fonas p a r t  o €  the process of  
obtdning informed conasnt. 
us ing  s tab le-  inotopes and ICP-MS could be contrmted with that  From radio- 
tracer r t u d h a ,  which Mr Brown rgrrcd to  consider ,  

He added t h a t  the "medic81 laboratory a t  
Notwithr; tanding, explaining 

Dr Morgan suggested that the information obtained 

Minute XV. The COMMITTEE-.ppyroved the  adminis t ra t ion b y i n g e r t i o n  of 1 rng o f  
86Sr 88 rtrontium carbonate to two volunteers 

. The Secretary added t h a t  he hor been unable t o  e f f e c t  h i e  reeignation to date 
and ha8 agreed t o  s t a y  is p o r t  u n t i l  t he  new Code o f  Prac t i ce  becomer 
operat ional .  There being no further businees, the Chairman closed the meeting. 

J N Pritchrrd 
20 October 1986 
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