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PROPOSED ADMINI3TR9TION OF " S f  BY I ~ V E f l O U S  INJECTIaN 

Backuround 

1 This proposed study is intended t o  supplement existing data on 
alkaline earth netabolisn i n  a single, healthy male volunteer, Subject GH, 
and i n  particular t o  establish whether changes occur in  the pattern of 
clearance of strontiun from the skeleton during la te  adult l i f e .  On fou r  
previous occasions, Subject GH was injected with nuclides of calcium or 
strontium of suff ic ient  half- l i fe  t o  allow the i r  retention in  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  A D ~ S T E ~ E D  TO 

- 

SUBJECT c;H 

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

R - Bt* 

where R represents the retention a t  time t af te r  intake; the parameters B 
and C were derived by analysis of the retention data obtained a f t e r  the 
early clearance of ac t iv i ty  fron labi le  pools was judged t o  be complete. 
C is presumed t o  re f lec t ,  empirically, the ra te  a t  which t racer  i n  a 
ser ies  of pools associated w i t h  bone is depleted; more detai ls  of these 
analyses are given elsewhere*. 

3 Although C has no more specific metabolic significance, the trend of C 
w i t h  age may reasonably k used t o  indicate any age-related changes i n  the 
efficiency w i t h  which tho tracer is removed from the skeIeton. 
Unfortunately, the valw ( 0 . 1 5 )  l i s t e d  in Table 1 fo r  age 66 does not bear 
legitimate comparison w i t h  tho others, since it alexu was derived 
following injection of radiocalciun, whereas the r 
following intakes of strontium activity.  Indications am t ha t  the 
long-term treatment of tho two elements bvth e skeletoq is similar, but 
that  calciur is less rapidly renoved fron the body because of the greater 
efficiency w i t h  which it is re-cycled in to  bone. Caasequhntly, i f  the 
experiment a t  ago 66 had involved strontium rather than calciu,  it is  
l ikely that tha valw of C derived would have been > 0.L5. 

-wed 

4 Overall therefon, the r e su l t s  i n  Table 1 suggeat no important trend 
i n  the cleamnco pattern in t h i s  subject between age8 53 and 66, and t h i s  
conclusion extends to the efficiency with which the t racer  is i n i t i a l l y  
deposited i n  tha skehton*. The study now proposed would indicate what, 
if any, differancsr are t o  be found a t  age 82. 

1 



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 mq 8 5 ~ r  in 
Assessments Of whole body retention will be made at 

Complete 

Dosimetry 

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

TABLE 2 WEIGHTED COMMITTED DO# EQUIVALENTS ( ~ S V )  FOLLOWING INTRAVENOUS 

Weighted codtted dose equivalents for each of the relevant organs 

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 s ght for the administration, by intravenous injection, 
of up to 150 kBq &r to a single, healthy male volunteer aged 82, in an 
investigation of age-related trends in strontium metabolism. 

e 

D Newton 
Pisc Division 
Building 364 

23 September 1986 
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Tracer  and I r t r d i a t i o n  Studio8 ApptOVd Comfetrr 

Minuter of  tho t w ~ u t h t h  nortin$ h d d  OIL Thursday., 2 October, 1986 i n  
the Bnviromimnce~ and MudicUl Scfunce8 Divfrfon, AtRE Hawall. 

Ptrrrnt r - 
D r  J Vannart 
Dt A C Chamberlain 
Dr J C Evans 

( Ch a i m n )  

Dr 9 naa 
Hr f N Pricchard (Smcrrcary) 

External member 
Ext8rr l  membor 
Hard of Medical 
Environmental 6 
EavirolrPrentrl & 
Ilxtmrnrt mombrr 
taViroaPrrnCr1 6 

Section, AERE 
Medical Science8 Dfv 
Medical Scimacuu Div 

Medical Scfsnccr Div 

Hi R l4 Brown (Environmental & Medical Scirnerr Dir) a l s o  a t t rnd rd .  

Apolo8irr for abrence w r e  received from br It Duncan aad Dr R E &lo. 

Dt tvrar war erroneous17 d t t e d  from tba l i r t  o f  thoam praseat. 

Minucr I. Sutjrct to thir  a l e e r r t i o n ,  t h e  COMm accepted the  minuter 

2.1 Publ ica t ion  on workin8 prrctfccr 

bra n6rg.n and tvunr apologirrd for the r l o r  prosreas oa tha publication dea l ing  
Idth the w t l i S 8 0  Of tb0 COlMITTSE. 
prosrorr and 10 4 dr8 f t  i r  unl ike ly  to bo r v r h b l e  brforc the end of  t h i r  year. 
W r  ? t i t c h r r d  drw the  a t t e n t i o n  o f  the authom fo 4 paper on a r w l a r  theme 
prvvuatrd re tho 10th Annual Conferaaca of tho A U r t t d f A U  U d i a t f o s  Protaction 
toc i rey  (R ttoron, Radiation ?.rotoctioa i n  AurCr81ia, 3, (4). 196-139). 

2.2 Revired code o f  prrctico 

A C O P b i M t h l  of factor. harm impeded i t s  

The tin81 draft o f  the rodred code o f  practlcr v u  c i r cu la t ed  by tha C O W X T T E t  
for infomation. Bowvmr., p r i o r  to the meotiw, Dr &le had drawn the authors '  
attention to rover41 poiuta rmqutriag c l a r i f i c a t i o n ,  including the o m h i o n  o f  
a d i s c u r r h  o i  thr ooa~idential nature  o f  roma ptojocta. 'Ihur, coarantr vere 

rhould ROU bd referrad to aa 'comfctrd cffectivr' dora r q u f v a l m t r ,  alchoufi 
Dr Nrwton pofotrd out tha di f f i cu l ty  of  quotin8 d t t d  doram brforo thm end 
of loupterm metabolk r t u b h r .  
at0 incorporated into oudic.1 raeordr and w i l l  fora p&rt of tbr annual atatemeat 
of dorr iraurd ta emplojaoa. 
m y  be agreed alonu linar rkPiLrr to the M? PIC achene. 

i n v i t a 6  f- tha rarrlndot Of the C O M 4 I - e  Dr V-rt Wli88tsd t ha t  do808 

Dr Rae war uruted t b a t  wluntrar dora rrcotdr 

Or t r w  ind icu t rd  chat a ftamvork fo r  companration 

Dr tv.ar reported t h a t  cha code of practice i r  currently b d a l  dimcurred by a 
rub -ittea o f  eha Authority J o i n t  C o ~ i t t e 8  on Harl th  8nd Safety before going 
to tho Srt.bliShWnt'8 Dfr8CtOrr C o m i t r e o  for final approval. 
the rub cotmiccea ol t ha  AJUU i r  wnuidot in#  tlar role o f  tho employrer' 
taptorentitfvr in  chr aevly CoPrtitutud C O t M Z T T U .  
o f  Chi8 rub comP3itfU. received a rtron$ t8co~onrrdatioa dirt ruch a roptmrcatative 
rhould not brlong to an o r ~ u n i r u e i o n  w i t h  a 8tat.d policy rgainrt volunteer 

Ia par t i cu la r ,  

br 8vrn8, who i s  membur 

I 1 2 2 C S 6  I 



erporimentr. 
thir  reptercntativr, a h o d d  he be unable to attend a marting, nrrdr eo be 
aceidad, c l r e  tho C0MfIl"KE vi11 be inquorace. 

I t  war p i n c o d  Out that ch* mcchaniom for obtaining a deyury for  

Dr Evan# reported that he had bran unable to concact Dr Uilliamr by talephom 
drrpitt  atmotour bttta@8. 
aehical &pproV81 war required prior to an application for I l icence. ~ovavcr ,  
the terponre time for rererrch lfccnca 8ppl~cationO ha8 improved markedly now 

__.  that the application8 for renewal o f  tho +year1y licancrr for dlagnorir and 
rhorap? have bcea  procorred. 

Ha agreed to writ8 to  MtSAC, qucrtioain8 whether 

The Chairman then raqueated an update on the propo8rl for invertigatin8 the 
offrctr o f  certain dnrar cakrn ou 4 praphylrctic baris (TISAC (86) 3 1. 
D r  Evan8 raplied that tho rrvultr o f  an axtonrive l itatacuta rearch f o r  
rrlevrac data varo being rlae8icd, p t f o t  to formuhtta8 8 proporal to be pur 
baforr a horpital Rthicm -ictea. 
fadicated that the lung could bo dilated beyoad tho normal trn8c in hrrlthy 
wbfeccr,  a w n  with pro1oa(od LrauLment. 
deporfcfoa fa the ouly publfrbcd rtudy found to date. tffrccr on miCocilf8.rl, 

Xr ?ritch8rd adbod that preliminary rcrrultr 

Thfa had barn rhovn (0 affoet 

c h a r m e r  8ppe.r t O  b. d r ~ 8  8 p O C i f f C  with 8 r8agr O f  nrpOtk84r. 

3 . 6  Hetabolirm o f  alkrlincc errchr 

O r  Newton rrportod thbt thr firat rd8iairctation o f  133Ba had rucearrfully 
takas place and that tho n u t  wai anticipated fa early Novembrr. The data 
rririn$ from the ffrrt iojoccioa vero prmranted undrr i ta 5. 

1 1 2 2 0 5 9  



In dircurrion, i t  vi8 painted out that  tho rubfret in  queation war I 
porCLcularly active 82 year-old 80 that the data may wt be typic81 for hFa 
a6a-gtoupr Uouovet, a i r  arpsriment would d-nrtrrta di fLotoncru in the 
behrdour o f  8;  md Dab uhfl8L cha rcrrinfny rubjecta i u  the D I  exprrincnt 
vi11 sive I ratrgo for fntrr-rubjocr varfrbi l i tyo If diffrrencer bemeen S t  and 
Ba arc obrorvod, there i r  u n l i k d y  to be rufffcient  additional iaformakion co 
propar8 mechani8m8 for ruch dirctep&acy; i n  particulrr, thoro i r  no baseline 
iaformtioa on rem1 fuactbu for Chi8 rubjact. The Chairman arkad about the 
total  dooc rccruod by thi8 wluntear. Dr N r r t o a  replied tb t thr do80 lrvelr 
wage lov in  comprrfroa co that at ir ing  from p t e - c x i r t i n ~  k r  burdca. Ha 
added that there war RO prob1.o fn oberiahg infomud umrenL; indeed, pome 
of  the impetur for chis rxparfmoac came tmr rh. w1uatrrt. 

bt Routon beem by 8ururfrin8 Pe'rViOU8 work that had trkcm place urin8 S ~ l p ~  

parcIc18.. t t r f c t l y  rpulrin$, tho crrlfbrrciua d r r i d  f r o m  rh i r  w r k  rpplfer 
unly for psrLicler o f  chi, u h u .  rfncr f L  r e l h  an &he dotoetion o f  partfcler 
within feu c8aCimatror o f  Wo rurfaco o f  tho chort; i t  i r  cooccivab~a cbac 
partfclrr of  rouller r i s e  a u l d  pmatrsta to this rasioo to a grertrr exteae,  
theroby &leeria& the u l i b t 8 t i o a  factor. 
rupport thir hypodrorfr, but ruch d4ta aro racnroly 1imit.d. 
proporod eo roporc tho ot f$ i r r r l  calibration allorcire d c b  8 voluataotr, urLng 

E d r t i 4  cridaoce trrrdr not to 
Ronce, i t  i s  

.I of tho aUbjOCt8 fim tho Odgin.1 8 t U d 7  8# p o ~ i i b l e .  

4 i 
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Minute 111. Zha COMMTTTU approved ma rddnfrttrtion b9 inhalrtioa of 
mwtOximato1Y 80 mq g 2 5 ,  vim aa .)timated cotmittad tffactive dol8 
oqufvrlant o f  53 u$v from IunK. 1 1  u3V froo mt; and 6 u3v From thymur 
t o  total of 6 voluntorrr 

f I 2 2 0 b  I 





TISAC ( 8 6 )  8 

A PROPOSAL FOR-FURTHER STUDIES WITIf g2%b - LABELLED POLYSTYRENE PARTICLES 
INHALED BY MALE VOLUNTEERS 

Backmound 

In previous work sanctioned by the C o d t t e e  (TISAC 79MI) , mal 
inhaled 5-c(m monodisperse polystyrene par t ic les  incorporating g2mNb - 
(ha l f - l i fe  IO .1 days). That experiment was conceived originally as a 
study of the energy dependence of counting efficiency f o r  X-zay detectors 
employed In ti?@ a assnent of plutonium ‘in lungs: the detection 
efficiencios for gsn!~b (mean X-ray energy 16 k 
previouely detemined i n  etudiee with inhaled f83M ( R e a n  energy 21 keV) , 
and the relat ive c a n t i n g  efficiencies were found t 

obtained from these subjects, which included detection efficiencies 
measured with a variet.1 of eguipleent a t  f ive  laboratories i n  the UX and 
USA, becam of re d i rec t  relevance with t he  marketing of a r e a l i s t i c  
phantom thorax[!(3 deeigned by the Lawrence Livermore National Laboratory 
and Its purchase by eome twenty laboratories, mainly in  the USA and UK. 
The detection efficiencies recorded for  our subjects were in general 
agreem n t  w i t h  those indicated by the phantom when its lungs were loaded 
w i t h  gfqRi(l). These developments led t o  the lrnpllcit endorsement of t h i s  
design o f  phantom by the IAEA, a8 an acceptable calibration standard in 
this context, t o  the extent tha t  the Agency purchased two of them for  loan 
t o  member s t a t e s  lacking such equipment. 

volunteers  

were compared w i t h  those 

ccord with 
predictions based on a computer model of t he  thorax ?if , However, the  data 

However, tAe d i rec t  validation of the phantom rests on experiments with 
inhaled partfclee of one site ( 5  jm) only, 
w i t h  AWRE suggest that in  females l u g  deposits of h ? b  present in  3.5-gm 
polystyrene par t ic les  are ptected with similar elf  iciency t o  those 
inhaled i n  5-gm part ic les(  1 ,  
evidppje exis ts .  One male rubject showed similar detection efficiencies 
for Pd inhaled as  2 . 3 - a  and S-pm aerosols, but an e f i i c  e cy reduced 
by 15-20 per cent when subdc- 
case it should be notad tha t  i85Fd is not the nost approFriate simulator 
for plutonium because of its X-ray spectrum, and tha t  the d i  
efficiency would almost certainly have heen nuch greater i f  b2nHla (or 
plutonium) had been inhaled. 

Exporim ts conducted jointly 

Beyond this however, only fragmentary 

par t ic les  were rubatitutedtlf; in  that 

erent ia l  

It  is proposed 
labelled w i t h  9%b, ba prepared and adminitstared t o  eight male 
volunteers, chosen preferentially from the group which previously f nhaled 
the 5-gm aerosol. Inhalation would be by nouth, with the sarna t i d a l  
volume (typically S50 m l )  as before. Inveetfgationa of the X-ray flux 
from the chest would be made a t  Hamell, and probably a t  other 
laboratori w i t h  the same equipment and t ech iqua r  as had been employed 
proviouslyT!j. A comparison of data from t h e  two experiments would 
indicate the relevance of par t ic le  size as  a determinant of X-ray 
detection efficiency. 

ILuummw 
The proposed alveolar deposit is 40 kBq. To achieve this it may be 
necessary t o  deposit a t o t a l  of 80 ksq (but almost certainly not more) in 

a t  monodisperse aerosols of 1-pm polystyrene par t ic les ,  



. 
the respiratory tract as a whole, and t h i s  has been assumed i n  compiling 
the t a l e  below, An ef fect ive  half- l i fe  o i  10 days 

1.8. It is asstimad t h a t  no significant reduction occurs other than by 
radioactive decay. 

r tho  alveolar 
deposit (c f  man 9.7 days found with 5-@ particles( f P ) has been adopted, 

WEIGATE 
40 kBq '2m!W 

COMMITTED DOSE-EQUIVALENTS FROM ALVEOLAR DEPOSITION OF 

Organ ... WCDE ( ~ S V )  

* A further 40 kBq is assumed t o  be deposited elsewhere i n  the 
respiratory tract, and t o  ka subject t o  rapid clearance via the pt, 

suJ!wxY 
It is proposed to adadnister up to  80 k8q ' * reNb,  incorporated In 1 ~ R I  
polystyrene particlee, t o  each of eight male subjects, w i t h  an estimated 
weighted conmdtted dose equivalent of 70 pSv. 

D Newton 
PISc Division 
Building 364 

22 Septembar 1986 
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UK ATOMIC ENERGY A U T H O W  0 

18 November 1987 

Kr A L Anderson 
Hazardr Control 
Laurence Livermove Natlonal Laboratory 
Callfornla 94550 
USA 

PRIVACY ACT MATERIAL REMOVED 

Dear Larry 

You asked for the total doses to date attrlbuted to each of the prospective 
8ub)rcto In our proposod itudles wlth 'amNb-label led partlcles. These bra  set  
out below. P l v v  llkoly volunteers ate known to us a t  presentt we oxpect to find 
a further throe at a later stage but have not so far advartlsed for thsm. 
Except from one of the f lve, I have not yet had a chance to obtaln the required 
c o n s e n t  for the release of thslr done Lnformatlon, and so I cannot ldentlfy the 
other four people for whoa the flgures are glven. 

I The occupatlonal dosas relate exclusively to extarnal lrradlatlon, 

The "axporinental" doses In most casas arise from 
I monltored by personal f l l a s  or other devlcer, and It lo assumed t h a t  these 

lndlcatr whole-body exporurr. 
lnternal lrradlatlon, and refer to coaaittsd affectlve dose equlvalent. 

Sub) ect aSv mSv mSv 
occupatlonal rxperlmontal toLa 1 

0 

6 9 . 2  

81.9 

0 

11.1 

1 4 . 9  1 4 . 9  

0 . 2 1  6 9 . 4  

0.04 81.9 

0 . 4 3  0 . 4 3  

0.14 11.2 



Srvoral polnts need to bo made4 work 1s doamad to ental1 no 
occupational exposure and he Is not subJect t o  monltorlng. SubJect 4 ,  as a 
mambor of the admlnlstratlvr staff, Is In the same category. dose arose 
largely froa one study In 1971 in whlch he recelved a COntrolled rxposure to 
partially moderated 14 !lev neutrons [Reforencet J Anderson et 6 1 ,  Int Nuclear 
Actlvatlon Technlquos in the Life Sciences, pp 571-588, IAEA, Vlenna, 19721. 

Only In these two cases ( and S u b j e c t  4 )  can the total dose estlnates In 
m y  table be regarded as reallstlc. The doses recorded agalnst Subjects 2 ,  3 and 
5 largely arise from an admlnlstratlve procedurr deslgned to ald control of 
occupat 1 ona 1 exposure wi th In prsscr I bed 1 1 m 1 ts. Because dose meters have a 
detectlon threshold (currently 0.05 a S v ) ,  the practlce I8 to record fortnlghtly 
or monthly oxternal doses of thlr threshold quantity against any radlatlon 
worker whose monl tor f a l l s  to shou a response, Tha bulk of the occupat lonal 
"dooo" recorded for these three people arlses from numerous such entrles, at 
Intervals of two or four weeks, ovar the years. Ulth Sub)oct 5 thore 1s an 
addltlonal aborratlon. H i s  11.1 mSv from occupatlonal "exposure" also lncludes 
a pesslmlstlc notional dose of 4 mSv deemed, for t h e  record, to have been 
Incurred In one partlcular month when he lost hlr f l l m  badgo. 

Consequently, we may regard the total doses recorded for  Subject8 2, 3 and 5 as 
upper llmlts of their actual exposure, and In all probability they represent 
gross overoctlmates. 

Ulth kind regards 

Yours slncorely 

PRIVACY ACT MATERIAL REMOVED 

D Newton 



PRIVACY ACT MATERIAL REMOVED 

COMPARISON OF DOSE DATA WITH U.S. STANDARDS 

The current dose standards f o r  the United States are as follows: 

1. The annual dose limit to the general public (ie. those individuals 
who are not radiation workers) is not to exceed 500 mrem (5 mSv) per 
year. 

2. The annual occupational dose limit (ie. to those people who are 
radiation workers) is not to exceed 5 rem (50 mSv) per year to the 
lungs. 

It should be noted that the annual dose limit to the general public is 10 
times more conservative that the annual occupational dose limit. 

The dose that the volunteers participating in this subject are expected to 
receive will be 7 mrem (70 uSv) to the lungs. This dose is over 700 times 
less than the annual occupational dose limit to the lungs and is over 70 times 
less than the annual dose limit to the general public. 

Experimental doses to date for the individuals participating in this study are 
included In Newton's letter dated November 18, 1987. All subjects except 
received experimental doses less than the annual dose limit to the general 
publlc. Although experimental dose was above the annual dose limit to 
the general publlc, his dose was lower than the annual occupational dose limit 
for either the whole body or the lungs. 

Occupational doses to date are not true dose estimates, but in part were 
fabricated numbers required by administrative procedures In effect at that 
time. Newton has indicated that the bulk of the occupational dose record for 
subjects 2, 3, and 5 arises from numerous such entries at intervals of 2 to 4 
weeks over the years. In addition, subject 5 had a notional dose of over 113 
of his total occupational dose assigned due to a lost film badge. 
Consequently, the occupational doses assigned to subjects 2, 3, and 5 can be 
considered high and are probably within the annual occupational dose limits 
and possibly within the annual dose limits to the general public. 
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Tracar and Irradiation Studha Approval Comaittoe 

Mimutee o f  the twentieth orotfng hrld  on Thursday, 2 October, 1986 i n  
the BaviroMIuacot and MudlcuZ Scfuncua Dfviufon, AERZ H a n u l l .  

PterenCr 
L_ 

D r  J Vanrurt ( C h i  mian) External member 
nt A C Chambothin External mambor 
Or J C tvenr  Head o f  Medical 9 ; w z ;  Envi mmcn t a l  6 

Environmental 6 
Dr 9 Rae Bxtemal m&ot 
Mr J N Pr icchr rd  (Secretary) CRViWl lUWlC81  d 

Section, AERZ 
Medic81 Scioncor D i v  
Hedical Scfmcum Div 

Mudical Scfcnccr Dfv 

Hr R X B r o v n  (Environmental & Medical Sciencer D i d  ala0 rttendrd. 

Apolo8iar f o r  ubrcnce were received from D r  K Duncan and Dr R Et Mol.. 

D r  tvaur war erroncourly d t t e d  from tbe l i r e  of th00e prorrat. 

Minute 1. Subjacc eo chi8 a ~ t r t a t i o a ,  the COMTTS?i accepted the minuter 

klA'FTBlU ARISING 

2.1 Publication on workin8 p r a c t i c e r  

bra Morgan and t w a a  apo log~rod  fo r  tho 8lor  progrerr  on the publ ica t ion  deal ing 
6 t h  the WtLin## O f  tho EOC031-B. 
ptoarerr and 10 a d r a f t  i r  uolikrly EO bo r v a i l r b l o  boforc the cad of t h i r  year. 
W r  r r i tchr rd  draw the attention of tho aushotr co a papor on a r i d l a r  theme 
prurratod a t  tho lOCb Amur1 Confereaco ot cho Aurtrdian Radiatfon Protection 
SoCietJ t U  ltomon, lhdi8CLon ?totoction in  Aurrra l ia ,  3 (4), IS& 159). 

2.2 Kovhed cod. o f  p r a c t i c o  

A C O o b h 8 t i o n  of factor8 have impeded its 

'Lha tin81 drrit o i  tha rwired code of practico warn circulated by the C O M T T E E  
for infomation. Bowwar, p r i o r  to cha mooti-, Dr Hole had drawn the authors '  
4ttentioU to aenr.1 point8 taquirias c ldLicrt ion,  including the odrrion o f  
a d i r c u v r h  of rbo ooatldeatial natura o i  roma pYojeCt#. Thur, comaatr vere 
inv i ted  fm Pt V o m u t t  8 u t l o t e d  t h a t  doror 
rhould nou bo r d e r r e d  to ur 'comfctod cffectivo' dore equivalent#, rlchou8h 
D r  Nawcoa poiacrd out the d i f f i c u l t y  o f  quothl; c o r r f t t e d  dorar bafoto the  ond 
of lon&-trrm motrbolic rtudfer. 
ara incotgotatod h c o  modical record8 and will foon part of tha aanual statement 
o f  dore irnrod fo 8mplo~orr. 
may br agreed aloay lima rkP i l r r  to the B W  plc acheme. 

Dt #vu18 repor tad  that  rho cod0 of  prac t i ce  i r  curmntl7 boial direurrcd by & 
rub CaPlPittao of tbr Authority Joint ComIttee on Eaalth and Safety before going 
to tho tacablfrhmrnt*r Ditectotr C o d t t e a  Lor tfn.1 approval. In particular, 
the  rub coPIIlricrrr of rhe AJC€IS i r  a m r i d a t i n 8  tho r o l e  o f  the employma' 
teptrrentrtive in the newly conrtttutad C O W - .  
o f  thir rub C O ~ L C ~ ~ O ,  rocefvod a reton$ te-ndatioo dirt auch o reproacntative 
rhould not brloag to 4n o r s d r a t i o n  uith r r ta tod policy rgainrt w1unte.r 

maufndet of the COraQTTXE. 

Dr -0 war &88Ured tbat wluncoar dore tacordr 

Dt t v u u  indicacod chat 8 frmwork f o r  companration 

Dr 8van8, who i r  member 

2 3 , Q b B  I 
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rrpetimencr. 
thir tepro~entativr,  8 h o d d  he bo unable to attend 8 m8rcing, noodr to be 
bccidad, clro tho COZMmt vi11 be inquotrci. 

I t  W a 8  pofntod O u t  th8t  tho mcchbniro f o r  obcaining a Jepury for 

br gv4n8 rrpottrd that he had bran unable to contact Dr Wflliamr by talcphour 
darpiec aumrtoua rftcmptor He agreed t o  m i t e  t o  ARSAC, quaatioaing whether 
athicrl approval ur8 requited prior to an 8ppliCrCiOn for 4 licence. Eovevcr, 
the rcrponrr time for te8errch licence 8pp~icaciono hrr improved mrrk8dly aov 

_. that the application8 for t u n e d  o f  the Syaar ly  Iicrncer for dtrgnorir m d  
thorrpy havr beea  procrr8ed. 

The Chairran then requerted bn updrta on the proporal for invercig8cing cht 
effect# o f  certain dN88 taken on a pruphylrctic b8rfr (TISAC (86) 3 l 4  
Dr Evan8 trplied th8t cho r8uultr o f  au 8xtmriVe l f t8tatute r88tCh f o r  
r8lorrae data ware baing U r 8 8 8 r d ,  prior to foratlatins 8 propoual to  be put 
before a ho8pfc81 Bthicm CoaPitt88. 
fodicbtsd chrc thr lung could  b8 d i h t r d  beyond tho n o w 1  rrnp i r r  hrrlthy 
rubj8ec8, own v i th  proloa8od treatment. 

clearrace rppart to ba dru8 8 p O C i f h  w i t h  8 ?an#* o i  f.IpILIe8. 

MX ?ritehard ad484 thrc preliminary te ru l t r  

mi8 h8d b8m rhovti LO rff8ct  . 

drporieioa in the only publhbed 8tUdy f 0 U d  LO date. t f f 8 C C O  OLL ~ ~ C i ~ f 8 ~  

3.6 Wetrbolirr of  81krlinr cartbr 

De Nmrtoa reported that tho first rd8inirtrreion o f  133B@ had ~uccerrtul ly  
t8krs p t r c r  bad th8t tbr a8xt was bnricipatrd early Novomber. The d8ca 
rtiria8 E m  tha tfrrt  iajrccioa were ptaranted under item 3. 



5 .  PROPOStD ADKINISTRATIOH O? "Sr 11 INTRAV'XNOUS INJcCTIm tnsrrc ( 8 6 )  7 )  

I n  di rcur r fon ,  i t  u88 p o i n t e d  o u t  that  the rubjrcC i n  qUe#tiOn V I #  a 
p a r t i c u l a r l y  a c t i v e  f8ar-old 80 thuc th8 data  may not  be Vpic.1 fo r  h l r  
ase-group. 11WaV.rD chi1 .xpariment w u l d  da~ron8tr.t. J iSL~rancrs  in the 
bchrviour o f  S r  . ad  Ba, v h i l r L  chr rcmrininy rub j sc t r  in thr Br rxporincnt 
will aive r u g a  fo r  intar-rubjacL v a r i a b i l i t y .  I f  d i f faranC88 b e n e e n  Sr rnd 
Ba a r e  obrerved,  tharo i r  un l ika ly  t o  be r u f f i c i e n t  bddicionA1 informaLion co 
ptopora maehaoisma for rucb dircrap.rrcy; i n  particular,  thera i r  no brrrline 
information on read funct ion f o r  thfr  rubjact. ma Chafcmmn asked about the 
total dore accrued by &la  v o l w t e r r .  Dr NwLcln repl ied th t thm dona level8 
vera low in  comprri8On co chac .riming Frvm e p r a - e d r t i a g  126R4 burden* H* 
addad t h a t  them was no prob1.a in O b t d n h 8  i a f o m d  conr8nL; fndced,  soma 
o f  thr impatur f o r  rtiir arcperhoot m u  f t o m  th. rsoluatrrr ,  

Minute 11. The COHMTTEB approved tha addaircrat ion by Lntravrnuur in j r c r ion  
of Is0 knq "Sr to a r i n g 8  volunreerAaprd 62, r i r b  a t o t a l  cpmircrd 

br I w t o a  be8.a by rurrcrrhine p t ~ i O U 8  work t ha t  had taken plecr urin8 5 
par t ic18r .  d c t f c t 1 y  a p u k i n a ,  ch. cal ibrucion dr t ivud  from thfr w r k  applirr 
only f o r  p r r ~ i c l a r  v f  th fa  u h u ,  rincr it rrlimr QU rbc datec t ioo  of p a r t i c ~ r r  
w i t h i n  & feu c r n t h o t r a $  O f  &a 8 ~ r f a C O  O f  tho chert;  i t  i 8  coaccivab1r thac 
p a r t i c l o r  of m l l e r  r i z e  could p e n e t r a t e  t o  thir region to a graatrr rxceac* 
thereby a l t e r i n g  the calibration fac tor .  Edrtinr)  evideaca Cmdr not t o  
rupport  chi8  lrypotherir, but ruch data  arm raveraly lh f ted .  nonce, i t  is 
proparad Co repaac tho orf&ul c a l i b r a t i o n  axercira d E h  8 m l u a t e e r r ,  urFng 
a8 many o f  the rubjoccr  from t h m  o r i g i n a l  r tudy ar porrible.  
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Minute 111. The COlQtITZU approvad thr addnfrtrrtiou by inhr l r t ion of - 
rwrorimately 80 U p  92%b, v i a  an $acFP.Ccd m i t t r d  effective dore 
wuivalant  o f  53 ufv froa lung. I 1  ~ 3 v  from guc md 6 u3v f rom thyma 
to 4 total of 8 voluntoorr 




