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FROFOSED ADNCNIFTRATION OF BARIUM-132 BY INTRAVENOUS DATECTION

Mackaround

1. The ICRP's model of alkaline earth mstadolism(l) prevides the metabolic
pasis for tha ssntrol of exposure to radienuclides of tha elemencs
salsium, ssrencium, barium end radiun. Cesnezal to this model 18 A
funacien insended to descridbe the whole-body retantion of a single
SYSSOALO input, up S0 timss severil decades later. IMPOITANt PAZAREtSIS
in shis funceion relate (1) to the skelstal depletion of astivity
follewing diffusion through the calcified matrix, (ii) to the initial
parsitsion of long-tezrm sksletal deposition batween coEpact and trabecular
bena and (114) to the rates at which activity is lost froa cospact and
srabeoular bene through tha procsse of skaletal resorption. Thus, tha
parasacass determine not asrely the whole-dDody rstantion, dut also the
zessnsion An she ewe categeries of bone individually. This is important
in ehe dosimetry of radim(3), pecause an a-particle emitted by 23fma
wighin trabeeular bone is assumad to De four timsa more detzimental
cenpared with one frem 226p, geposited in compact bone. MoTwover. an
ispreved knovwledge of the local retention functions would assist in the
evaluation ef data on the incidance of bone cancers in poople who had
aoguired lazge durdens of Tadium. —- Y

3. Te ostimass the value eof cash parameter; tha ICRP Task Group which
develsped the model roviewed evidence from the Nistological examination of
bons and frem human metabolic data. including data on the whole=body
retention of vadium in thoese relatively few instances vheze ths intake was
newh. Theae data (Pig 1) were scattered and fragmsntary, and non-
existent hevweon 1 and 30 years after intaka. The retention function,
with the chosen values of iss paramstets, providas & visually acceptable
€18 (Pig 1), Dut the scatter is such that the data can offer only limited
suppets sither fer that choloe of values or for the postulates underiying
e medal., It would be more convincing if a systematic study of the
revantion ssuld de undaztaken, following a controlled administzation of
Tadivams ¢he test would then be wvhether a function of the gensral form
postuiieed 1n the model, embodying sstabolically sensible values for its
parsmsters, was found to provide a close fit to such data.

1
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Zn tha case of Tadium, the radiation dosa to volunteers in such an
axpatimant would be prehibicive. HNowever, in certain respects, barium
appoArs to Be & satisfactory tracer for radium. The oxcretory plasma
clasrance for both elewmants 18 high{l), so that ions released frem bone
nave littlo chance of daing re—-incorporated; consequantly, the extent of
Skeletal re-wmodelling will be reflected to the same degree in the patterm
of whole-dody rotantion of both alsmants. Tha losses through diffusion
will aiffor for the two elsmants, and this will affect the retention
pattarn, but 4if the retention of a barium isotope 18 studied over & long
enough petiod, the affects of Giffusicn, veserption of compact bone., and
Teserpaion of trabecular bona can in PrinCiple de separated.

Data oexist to Lllustcrats these possidilities. Pig 2 shows the percentage
retention of an initial 2 wci isa (half-life 10.7 years)., over a
10-yeax patied following 1its injection intc a healthy $0-years-old mals
volunteer, Subject GE. The purpese of this experiment, which was in the
fireh Lnssance ocenducted jointly with the S Unit at Sarwell, was
primazily te cospaxe the RhCrt-terEp matabolisa of darium with that of
other alikaline earth elemants in the sama subject(3); marwell contribuced
data from body radiocactivity msasursmsnts. In fact, wa continued to
msasure the 113pg gor 19 years, makxing this by far the longest coatinuous
suzvey of & xnown 4osa of a dene-seckat in man. The continuous curve in
Fig 2 wvas dexived by gigotous fitting of a function of the gensral form
prepesed 4in the model, and it pDrovides & remarkably cloee fit over most of
the 10-year period of the plotted data., The TAte CONStANtS NECESSAIY o
achieve this €it were 8.1 i 0.8% yx~! for resorption of compact bone and
21.9 & 1.9% yx~1 for resorption of trabecular bone. Thase are somewhat
lazger than the values assumed by the Task Group (2.8 and 108 yr—l
sespestivaly). The ratio of theses two constants (4.3 £ 0.8) is, however,
SonsLetent with the ratio of ¢ predicted from the relative surface area:
volums raties in tha two categoriaes of done., which is & fundamental
postulate in the modsl. Other evidenoe emerging fzom this study, and
suppoOTting Doth the basis of the model and the validity of 13%3a as a
tracer for radium, ia given elsewhers(¢),
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cat
3. Tho daca for 133ga are cenfined ve thoss for Subjacs CE. and they nead e
be supplemsntod Dy studias in ethar subjects. te indicace the variabiliey
petween subjects of valuss for the impeortant pazamaters. We Propase wo
1nject five additional male voluntoers with 78 kdq (2 4ct) 233sa, and alse

0 Te~1njuct Subject GH with the same QUARTLTY, in order to Compare nhis
Tetantion pattoTn with that (Piq 2) found 20 years ago. Measuremonts of
whole~body rwtantion would De supplemanted in the early stages by
‘ansessment of 133pq in samplas of blood and emcreta.

§. If tha data from thase studies. like thess already edtained from Sublect
GR, ware found to follow functions of the form predicted by the model,
these data wWuld provide valusdle additional support for tha basis of
4oSiASTTY fOTr an i1mgortant group of radionuclides. If they failed to shew
SUch DEhRVIOUTr, implying that the consistency found in our studies with GR
was perhaps fortuitous, then this weuld B an OQUALLY important ocutcoms.
demonstrating deficiencies in the sodel. In that case the data, sogethar
with thoss at present availadle for Sudject UGN, would previde informasion,
unique in its detail and reliadhilicty, en the long-serm behavieur of an
AlXAlinge sarth eloment in man, Which would be invaluadle in the
formulasion of any vevised modsl.

Sass_sstimatos

7. The weighted committed dose equivalsnts for the organs listed in ICRP
rblication 30(8), over a pariod of 80 years following injection of 73 xiq
1329a, ave ws fellevse:

(usv)

120

1)
19
33

JUHE

233
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1. ICRP Publicstion 20 (1873). ALaling eagth WMEAROLLNE 10 adylt men.
2. ITRP Publication 30, Pars ) Supplemanc, p 2a6 (1979,
3. EarTison ex al, Int J madiat 8101, 11, 238-247 (19¢7),
4. Meweon et al, AERZ-R 11407, (1988).

§. IO® Puwiication 30, part 3 Supplesent, p 394 (1943),
D Reweon

Do Bivisian

Ridg 304

ARRE, Raywell

st July 19
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'c n p International Commission
on Radiological Protection

1945-02-0§

Or. D. Newton

Environmental and Medical Sciences Division

AEBRE Hazwell

Oxon OX1l ORA

Dear Dz. Newton,

[ am replying to your letter of 24 January concerning & proposed
study for long term retention of bartium Lin man.

Technically, your proposal ssems wollteonoidotod. although I think
“you have underestimated the dose to be received, since you
apparently forgot about the £, of 0.1. from [CRP Publication 130,
Supplement to Part 2, page 396, ! reckon that the effective dose
equivalent from 1 Bq given grally is 4.35 10 ! sv. (I have
omitted the dose components from breast and gut).

With an injsction of 1 BqQ the dose is 10 times higher (1/0.1l)) eo
7% XBq injected will give 75 107 x 4.38 10 x 10 = 330 usv (not 50
uv) . 1'm not sure how this will affect the deliberations of your
ethical committes.

WO — B appmmld. ucliniley

. oo dnes ranad hy byt
TSt ropane b 2L facey Hopn
?.D. Sowdy fa put -HJ 215 pv b el 04,’

ekt 0 L5 »

Yours sincerely,

Choirmen: Pral. 89 Lintw, Statens strdiskyddainetitut, Fech, $—104 01 Siochhoim, Sweden, Tel. 00-24 40 80, Teiex: 11771 SARGAAD

Soseneing Sesrossry: Oc. B.D Sewy, ICRP, Cliliun Avenus, Jutton, Surrey BM2 SPU Engisng. Toi: 01842 4800
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PROPOSED ADMINISTRATION OF °°Sr BY INTRAVENOUS INJECTION

Background

1 This proposed study is intended to supplement existing data on
alkaline earth metabolism in a single, healthy male volunteer, Subject GH,
and in particular to establish whether changes occur in the pattern of
clearance of strontium from the skeleton during late adult life. On four
previous occasions, Subject GH was injected with nuclides of calcium or
strontium of sufficient half-life to allow their retentiom in the body to
be studied for 300 - 400 days (Table 1).

TABLE 1 DATA FROM PREVIOUS STUDIES WITH %5ca OR 85sr ADMINISTERED TO

SUBJECT GH
Age Nuclide Duration of C
study (days)
53 85gr 336 0.16 + 0.06
57  83gr 399 0.23 & 0.02
60 85sr 388 0.17 & 0.01
66 45ca 388 0.15 ¢ 0.01

2 In Table 1, the parameter C is the exponent in the power functicn
R =BtC

where R represents the retention at time t after intake; the parameters B
and C were derived by analysis of the retention data cbtained after the
early clearance of activity from labile pools was judged to be complete.
C is presumed to reflect, empirically, the rate at which tracer in a
series of pools associated with bone is depleted; more details of these
analyses are given elsewheret,

3 Although C has no more specific metabolic significance, the trend of C
with age may reasonably be used to indicate any age-related changes in the
efficiency with which the tracer is removed from the skeleton.
Unfortunately, the value (0.15) listed in Table 1 for age 66 does not bear
legitimate comparison with the others, since it alone was derived
following injection of radiocalcium, whereas the r er emerged
following intakes of strontium activity, Indications(l) are that the
long-tern treatment of the two elements by the skeleton is similar, but
that calcium is less rapidly removed from the body because of the greater
efficiency vith vhich it is re-cycled into bone. Consequently, if the
experinent at age 66 had involved strontium rather than calcium, it is
likely that the value of C derived would have been > 0.15.

4 Overall therefors, the results in Table 1 suggest no important trend
in the clearance pattern in this subject between ages 53 and 66, and this
conclusion extends to the efficiency with which the tracer is initially
deposited in the skeleton*, The study now proposed would indicate what,
it any, differences are to be found at age 82.

* AERE-R 12227 =~wer. > o - ~
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5 The subject will receive an intravenous injection of 150 kBq 85sr in
isotonic saline. Assessments of whole body retention will be made at
intervals for as long as feasible - probably 500 days. Complete
collections of excreta are envisaged during the first 3 - 4 weeks with
probably about 12 blood samples (20 ml) analysed during this period,

Dosimetry

6 Weighted committed dose equivalents for each of the relevant organs
listed in ICRP Publication 30 are given in Table 2, and are based on the
metabolic model for strontium proposed in that document.

TABLE 2 WEIGHTED COMMITTED DO%? EQUIVALENTS (uSv) FOLLOWING INTRAVENOUS
S

INJECTION OF 150 kBq r
Organ uSv
Red marrow 32
G I tract 30
Gonads 27
Lungs 11
Adrenals 10
Bone surfaces 9
Pancreas 6
Total 125

Summary

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

D Newton
EMSc Division
Building 364

23 September 1986

Reference
(1) J Reeve et al. Calcif, Tissue Int, 35, 9-15 (1983).
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Tracer and Irradiation Studies Approval Committes

Minutes of the twentieth meeting held on Thursday, 2 October, 1986 in
the Bnvironmental and Medicdl Sciunces Division, AERE Harwell.

Pregeat!
Dr J Vennart (Chairman) Externsl member
Dt A C Chamberlain External member -
Dr J € Bvans Head of Medical Section, AERE
Dr A Morgan Eavironmental & Medical Sciences Div

ewton Environmental & Medical 3ciencus Div

Dr § Rae Bxternal member
Mr J N Pritchard (Secretary) Eavironwencal & Medical Sciences Div

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

Apologies for absence were received from Dr K Duncen and Dr R H Mols.

!. MINUTES OF THE NINETEENTH MEETING (TISAC (86) Mi)

Dr Bvans was erroneously omitted from the list of those present.

Minute I. Subjucc to this alteration, the COMMITTER accepted the minutes

2. MATTERS ARISING
2.1 Publication on working practices

Drs Morgan and Evans apologised for the slov progress on the publication dealing
with the workings of the COMMITTEE. A combination of factors have impeded its

JCE/AM progress and so s draft is unlikely to be available before the end of this year.
Mr Pritchard drev the attention of the authors to & paper on a similar theme
presunted at the 10th Annual Conference of the Australian Radiation Proctection
Sociaty (R Rosen, Radiation Protection in Au-::nlin.lg (&), 156~159).

2.2 Revised code of practice

The final dzaft of the revised code of practice wes circulated by the COMMITTEE
for information. Howewer, prior to the meeting, Dr Mole had drawn the authors'
attention to seversl points requiring clarificaction, including the omission of

a discussion of the confidential nature of some projects. Thus, comments were
invitad from the remainder of the COMMITIER. Dr Vennart suggested that doses
should nov be referred to us 'committed effective' dose equivalents, although
Dr Newton pointed out the difficulty of quoting committed doses before the end
of long=term wetabolic studies. Dr Rae was sssured that volunteer dose records
are incorporated into medical records end will form part of the annual statement
of dose issued to employees. Or Evans indicated that & framework for compensation
may be agreed along lines similar to the BNP plce scheme,

Dr Evans reported that the code of practice is currently being discuseed by a
sub committee of the Authority Joint Committes on Health and Safaty before going
to the fstablishmentc's Directors Committes for {insl approvel, 1In particular,
the sudb commitctes of the AJCHS is cunsidering the role of the employees'
representative in che newly constituted COMMITTER. Dr Evans, who is e membar

JCB of this sub committes, received s strong recommendation that such a representative
should not belong to an organisation with s stated policy against volunteer

11220358 '
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experiments. It was pointed out that the mcchanism for obraining a deputy for
this representative, should he be unable to attend a meeting, needs to be
decided, else the COMMITTEE will be inquorace.

2.3 Dealings with ARSAC

Dr Evans reported that he had been unable to contact Dr Williams by talephone
Jce despite aumerous attempts. Ha agreed to write to ARSAC, questioning whether
ethical approval was required prior to an application for s licence. Howvever,
the response time for research licence applications has improved markedly now
that the applications for renewal of the S-yearly licences for diagnosis and
tharapy have been processed.

The Chairman then requested an update on the proposal for investigating che
effects of certain drugs taken on & pruphylactic basis (TISAC (86)3).

Dr Bvans teplied that the results of an extensive litetrsture search for
relevant dats wvare being assessed, prior to formulating & proposal to be put
bafore a hospital Bthics Commictee. Mr Pritchard added that praliminary results
indicated that the lung could be dilated deyond the normal range in healthy
subjects, even with prolonged trautaent. This had been showvn to affect
deposition in the only published study found to date. Effeccs on mucociliary
clearance appear to be drug specific with s range of responses.

3. PROGRESS REPORTS on APPROVED PROPOSALS

3.6 Metabolism of alkaline earths
Dr Newton reported that the first administration of ‘3330 had successfully

taken place and that the next was ancicipated in early November. The data
arising from the first injection vere preseanted under item S.

11220579



S. PROPOSED ADMINISTRATION OF 3’3: BY INTRAVENOUS INJECTION (TISAC (86) 7)

6.

Dr Nevton repotrted that the first subject to participste in the study of Ba
metaboliem (TISAC (83) 8), now aged 82, has caken part in s variety of studias
of alkaline earth metsbulism over the lasc 30 years. The Ba data suggest that
tenal cleatance has reduced with age, with faecal clearance temsining similar,
resulting in the proportioo rectained for long periods increasing from en
estimated 8% cwenty years ago to 8% in this experimunt. Most of the early
experiments had been conducted with Str, so it is pruposed to investigate
whether the changes in Ba retencion are mirrored by those in Sr.

In discussion, it was pointed out that the subject in question was a
particulazly active 82 year-old so that the data may not be typical for his
age-group., lowever, this experiment would demonstrats differences in the
behaviour of 8r and Ba, whilst the remaining subjects in the Ba experiment

will give & rauge f(or inter-subject variability, If differences between Sr and
Ba are obgerved, there is unlikely to be sufficient edditional informalion to
propoes mechanisms for such e discrepancy; in particular, there is no baseline
information on reasl function for this subject. The Chairmsn asked sbout the
total dose sccrued by this volunteer. Dr Newton replied that the dose lavels

were lov i comparison to that arising from e pre-existing <26Rs burden. He
added that thers vas no problea in obcaining informed cunwenl; indeed, some

of the impetus for chis experiment came from the voluntesc.

Minute II. The COMMITTER approved the edministracion by intravenous injection
of 1SO k!g- '3s= to & single volunceet, sged az, with & total committad
effective dose oggivolone of 125 usy

PROPOSED FURTHER STUDIES WITE ’2BNb-LABELLED MICROSPHERES INHALED 8Y MEN
(T18AC (36) 8)

Dr Newvton began by summarising previous work that had taken place using $ .z
parcticles. Strictly spesking, the calibzacion derived from this work appliaes
vnly for pssticles uf this wise, since {t relies on the detection of particles
within @ few centimetres of the surface of the chest; it is counceivable that
particles of smsller size could penetrate to this region to a greater excenr,
theredby altering the calibration factor. BExisting evideance tends not to
support this hypothesis, but such data are severaly limited. Hence, it is
proposed to repeat the original calibration exercise with 8 volunteers, using
as many of the subjects from the original study as possidle.

11220060
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In the discussion that followad, Dr Newton indicated that, {f a particle-gize
effect is found, it msy be possible to use psrticle size information froa
coneurrent aiv samples to aseiet {n deriving the correct calibration for

in vivo measurements. The administration will cake place in ptages, so that
the desired lung coatent 2ay be approached gradually. Self-a@sorption
effects vithin parcicles are unlikely to be significant at respiradble particle
sizes. Animal experiments have indicated & long-term clearvance pathway to the
pleural surface, which might affect detector responss. However, no such
affect has been observed in contaminees.

Minute IIl. The COMMITIEE approved the administration by imhaletion of
approximately 80 kBq QZ%L wicth san estimated committed effective dose

equivalant of 53 u8v_ from lumg, 11 uSv from gut snd 6§ uSv from thymus
to e total of 8 volunteers

11220b |
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A PROFOSAL FOR FURTHER STUDIES WITE 92%b - LABELLED POLYSTYRENE PARTICLES
INHALED BY MALE VOLUNTEERS

Background

In previous work sanctioned by the Committee (TISAC 79M1), mals volunteers
inhaled 5-um monodisperse polystyrene particles incorporating myy
(half-life 10.1 days). That experiment was conceived originally as a
study of the energy dependence of counting efficiency for X-ray detactors
enployed in the asgassment of plutonium in lungs: the detaection
efficiencies for 7“Myb (mean X-ray erergy 16 kgxg were compared with those
previously determined in studies with inhaled Pd (mean energy 21 keV),
and the relative counting efficiencies were found t? ?ccord with
predictions based on a computer model of the thorax 1), However, the data
obtained from these subjects, which included detection efficiencies
measured with a variety of equipment at five laboratories in the UK and
USA, becarme of Qgre direct relevance with the marketing of a realistic
phantom thorax(<) designed by the Lawrence Livermore National Laboratory
and its purchase by some twenty laboratories, mainly in tha USA and UK,
The detaction efficiencies rscordsd for our subjects wers in general
agreemsnt with those indicated by the phantom when its lungs were loaded
with 9%®(l), These developments led to the implicit endorsement of this
design of phantenm by the IAEA, as an acceptable calibration standard in
this context, to the extent that the Agency purchased two of them for locan
to member states lacking such equipment.

However, the direct validation of thé phantom rests on experiments with
inhaled particles of one size (5 um) only, Exparimggts conducted jointly
with AWRE suggest that {n females lung deposits of 2<®Nb present in 3.5-um
polystyrens particles are gctacted with similar efficiency to those
inhaled in 5-um particles{3), Beyond this however, only fragmentary
°Vid§8§‘ exists. One male subject showed similar datection efficiencies
tor Pd inhaled as 2.3-um and S-um aerosols, but an effic%e?cy reduced
by 15«20 per cent when submiciag particles were substituted(4); in that
case it should be ncted that Pd is not the most appropriata simulator
for plutonium because of its X-ray spectrum, and that the digierential
efficiency would almost certainly have keen much greater if “<PNb (or
plutonium) had been inhaled.

Proposal

It 1s proposed Ehat monodisperse aeroscls of 1~-um polystyrene particles,
labelled with 9<Byp, he prepared and administered to eight mala
volunteers, chosen preferentially from the group which previcusly inhaled
the 5-um aercsol. Inhalation would be by mouth, with the same tidal
volume (typically 550 ml) as befors. Investigations of the X-ray flux
from the chest would ba made at Harwell, and probably at other
1aboratori?i with the same equipment and techniques as had been employed
previously 5, A comparison of data from the two experiments would
indicate the relevance of particle size as a determinant of X-ray
detaction efficiency.

Dose comnitnent

The proposed alveolar deposit is 40 kBg, To achieve this it may be
necessary to deposit a total of 80 kBq (but almost certainly not more) in

1122003



the respiratory tract as a whole, and this has been assumed in compiling
the table helow. An effective half-life of 10 days i?r the alveclar
deposit (cf mean 9.7 days found with 5eum particles{!)) has been adopted,
i.8. it is assumed that no significant reduction occurs other than by

radiocactive decay.

WEIGHTED, COMMITTED DOSE-EQUIVALENTS FROM ALVECLAR DEPOSITION OF
40 KBq 22Dype

organ ‘ “© WCDE (uSV)
Lungs 53
Gut 11
Thynus 6
TOTAL 70

* A further 40 kBq is assumed to be deposited elsewhere in the
respiratory tract, and to ke subject to rapid clearance via the gut,

Summazy v
It is proposed to administer up to 80 kBq 92BNb, incorporated in i um

polystyrene particles, to each of eight male subjacts, with an estimated
weighted committed dose equivalent of 70 uSv,

D Newton

EMSc Division

Building 364

22 September 1986

References

1 D Newton et al. AERE-R 11210 (1984),

2 RV Griffith et al. In: Advances in Radiation Protection Menitoring,
PP 493-304, IAEA, Vienna (1979).

3 K J Gunston and S J Jefferies - AWRE-0 7/86 (1986),
4 S Somasundaram et al, Health Physics 41, 619-628 (1981).
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HARWELL
UK ATOMIC ENERGY AUTHORITY

Environmental and Medical Sciences Division
8251 Harwel Laboratory

United Kingdom ALONNC Energy Authorty
Oxtorashire OX11 ORA

lalgx; 83135
Teiephono: Abgdon (0235) 24141
Extension 4157

18 November 1987

Mr A L Anderson

Hazards Control

Laurence Livermove Natlonal! Laboratory
California 94550

USA

PRIVACY ACT MATERIAL REMOVED

Dear Larry

You asked for the total doses to date attributed to each of the prospective
subjects !n our proposed studlies with *3ENp-labelled particles. These are set
out below. Flve llkely volunteers are known to us at present; we expect to find
& further three at a later stage but have not 8o far advertised for tham.
Except from one of the five, I have not yet had a chance to obtaln the required
consent for the release of thelr dose informatlon, and so I cannot ldentlfy the
other four people for whom the figures are glven.

The occupational doses relate exclusively to external Irradiation,
monitored by personal fllas or other devices, and It s assumed that Lhese
indicate whole-body exposure. The "experimental” doses in most cases arise from
internal !rradlation, and refer to committed effective dose equivalent.

Subject asSv rSv mSv
occupational experinental total

0 14.9 14.9

2 69.2 0.21 69.4

3 81.9 0.04 81.9
) 0 0.43 0.43

S 11.1 0.14 11.2




Several points need to De nade. work 1s deened to entall no
occupational exposure and he |s not subject to monitoring. Subject 4, as 2
nember of the adeministrative staff, |s in the same category. dose arose
largely from one study in 1971 In wnich he recelved a controlled exposure to
partially moderated 14 MeV neutrons (Reference: J Anderson et al, i[n: Nuclear
Activation Techniques in the Life Sclences, pp 571-588, IAEA, Vlenna, 1972).

Only In these two cases ( and Subject 4) can the total dose estimates [n
my table be regarded as realistic. The doses recorded agalinst Subjects 2, 3 and
5 largely arise from an administrative procedure designed to ald control of
occupational exposure within prescribed limits. Because dose neters have a
detection threshold (currently 0.05 aSv), the practice is to record fortnightly
or monthly external doses of this threshold quantity agalnst any radlation
worker whose monitor fails to show a response. The bulk of the occupatlonal
"dose" recorded for these three people arlses from numerous such entries, at
Intervals of two or four weeks, over the years. With Subject 5 there is an
additional aberration. His 11.1 mSv from occupational "exposure" also !includes
a pessimistic notional dose of & aSv deemed, for the record, to have Dbeen
incurred in one particular month when he lost hls fllim badge.

Consequently, we may regard the tota] doses recorded for Subjects 2, 3 and S as
upper limits of thelr actual exposure, and In all probabllity they represent
gross overestimates.

With kind regards

Yours sincerely

PRIVACY ACT MATERIAL REMOVED lm

D Newton
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COMPARISON OF DOSE DATA WITH U.S. STANDARDS

The current dose standards for 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.

[t should be noted that the annual dose 1imit 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. A1l subjects except
received experimental doses less than the annual dose limit to the general
publi¢c. Although experimental dose was above the annual dose limit to
the general public, 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 1/3
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 1imits to the general public.

c
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Tracer and Irradiation Studies Approval Committee

Minutes of the twentieth meeting held on Thursday, 2 October, 1986 in
the Bavironmental and Medical Sciences Division, AERE Harwell.

Pregent!
Dr J Vennart (Chairman) External nmember
Dz A € Chanbezlain External memder -
Dr J € Bvans Head of Medical Section, AERE .
Dr A Morgan Bovironmental & Medical Sciences Div

awton Bavironmental & Medical Sciences Div

Dr § Rae External member
Mr J N Pricchard (Secretary) Eavironwentel & Medical Sciences Div

Mr R M Brown (Environmental & Medical Sciences Div) also sttended.

Apologies for absence were reaceived from Dr K Duncan and Dr R B Mols.

MINUTES OF THE NINETEENTH HB!TINd (TISAC (86) M1)

Dr Evans was erronecusly omitted from the list of those present.

Minute I. Subjuc: to this slteration, the COMMITTER accepted the ainutes

MATTERS ARISING
2.1 Publication on working practices

Drs Morgan and Evans aspologised for the slovw progress on the publicatiecn dealing
with the workings of the COMMITIEE. A combinstion of factors have impeded its
progress and so s draft is unlikely to be availadble before the end of this year.
Mr Pritchard drew the attention of the authors to & paper on a similar theme
prevented at the 10cth Aanual Confarence of the Australian Radiation Protection
Society (R Rosen, Radiation Protection in Australia, 3 (4), 156=159).

2.2 Revised code of practice

The final draft of the revised code of practice was circulated by the COMMITTEE
for information. Howaver, prior to the meeting, Dr Mole had drawn the authors'
attention to several points requiring clarification, including the omission of

a discussion of the confidentisl naturs of some projects. Thus, comments were
invitaed from the ctemaindetr of the COMMITTEE. Dr Vennart suggested that doses
should now be referred to us 'committed effective' dose equivalents, although
Dr Newton pointed out the difficulty of quoting committed doses before the end
of long=tern metsbolic studies. Dr Rae was sssured that volunteer dose records
are incorporated into medical records and will form part of the anoual statement
of dose issued to employees. Dr Evens indicated that a framework for coapansation
may be agreed along lines similar to the BNP plec achems.

Dr Evans reported that the code of practice is currently being discussed by a

sud committee of the Aucthority Joint Committee on Health and Safety before going
to the Escadblishment's Directors Committee f{or (inal approval. 1In particular,

the sub committee of the AJCHS {s cunsidering the role of the employees'
representative in the newly constituted COMMITIES. Dr Bvans, who is e member

of this sub committes, veceived a strong recommendation that such ¢ representative
should not belong to an organisation with & stated policy sgainst volunteer
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U} LUK PUBLICATION LISAC (86) M2

sxperiments. It was pointed out that the mechanism for obeaining a depuly for
this tepresentative, should he be unable to attend a meeting, needs to be
decided, else the COMMITTEE will be inquorata.

2.3 Dealings with ARSAC

Dr Evans reported that he had been unable to contact Dr Williams by talephone
despite aumerous attempts. Ha ugreed to write to ARSAC, questioning whether

ethical approval was required prior to an application for a 1icence.. Howvever,
the response time for research licence applications has improved markedly now

. that the applications f{or remewal of the S-yearly licences for diagnosis and

tharapy have been processed.

The Chairman then requasted an update on the proposal for investigating che
effects of certain drugs taken on a pruphylactic basis (TISAC (86) 3).

Dr Bvans replied that che results of an extensive literature search for

relevant data wvare being assessed, prior to formulating e proposal to be put
before a hospital Bthics Commictee. Mr Pritchard added that preliminary results
indicated that the lung could be dilated deyond the normal range in healthy
subjects, even with prolonged trautment. This had been shown to sffect
deposition in the only published study found to date. Effects on mucociliary
clearance appear to be drug specific with a range of responsas.

PROGRESS REPORTS on APPROVED PROPOSALS

3.6 Metadolism of alkaline earths

Dr Newton reported thst the first administration of '3330 had successfully
takes place and that the next was ancicipated {n early November. The data
arising from the first injection vere presented under itea §.
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PROPOSED ADMINISTRATION OF °°

Sr BY INTRAVENOUS INJECTION (TISAC (86) 7)

Dr Newton reported that the firsc subject to participate {n the study of Ba
metabolism (TISAC (8S) 8), now aged 82, has taken part in s variety of studies
of alkaline eurth metabullism over the last 30 years, The Ba data suggest that
tenal clearance has reduced with age, with faecal clearance remaining similar,
resulting i the proportion retained for long periods increasing from an
estinated 6% twenty years ago to 8% in this experiment. Most of the early
experiments had been conducted with Sr, so it is pruposed to investigace
vhether the changes in Ba retencion are mirrored by those in Sr.

In discussion, it was pointed out that the subject {n question was &
particularly active sear—old so that the data may not be typical for his
age-group, llowever, this experiment would demongtrete di{ferences in the
behaviour of Sr sud Ba, whilst the remaining subjects in the Ba experiment

will give @ rauge for {nter-subject variability, 1If diffevences between Sr and
Ba ate observed, there is unlikely to be sufficient eddicional information to
propose mechanisms for such e discrepancy; in particular, there is no baseline
information on renal function for this subject. The Chairman asked about thae
total dose accrued by this voluntesr. Dr Newion replied tb,ésch' dose laevels

were lov if comparison to that arising from a pre-exigting Ra burden. He
added that thers was no problem in obcaining informed cunwenlL; indeed, some

of the impetus for this experiment came from the voluntesr.

Minute II. The COMMITTER approved the administration by intravenvus injection
of 150 k8q - 83
effective dose equivalent of 125 udv

S to a atnlég volunceer, aged 82, with a total committed

PROPOSED FURTHER STUDIRS WITH 92‘Nb-LAB!LLBD MICROSPHERES INHALED BY MEN
(TISAC (86) 8)

Dr Newton began by summarising previous work that had taken place using 5 .=
particles. Sctzictly spesking, the calibration derived from this work applias
vnly for pacticles vf this wise, vince it relias oo the detaction of particles
within & few centimetres ¢f the surface of the chest; it ils conceivable that
particles of smaller size could penetrate to this region to s greater extenc,
thereby altering the calibration factor. Existing evidence tends not to
supporc cthis hypothesis, but such data are severaly limited. Hence, it is
proposed to repesat the original calibration exercise with 8 volunteers, using
as many of the subjects from the original study as possible.

PRIVACY ACT MATERIAL REMOVED
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In the discussion that followed, Dr Newton indicated that, if a particle=gize
effect {a found, it msy be possible to use particle size information frog
coneurrent ait samples to asaist in dariving the correct calibration for

in vivo seasurements. The administration will take place in gteges, so that
the desired lung content 2ay be approached gradually. Self-aBsorption
effects within parcicles are unlikely to be significant at respirable particle
sizes. Animal experiments have indicated a long-term clearance pathvay to the
pleural surface, which might effect detector response. However, no such
affect has been observed in contaminees.

Minute III. The COMMITIEE approved the administration by inhalation of
)

approximately 80 kidq ° , with an escimated committed effective dose

squivalent of 53 u$v_from lung, 11 uSv from gut swad 6 uSv from thymus
to a total of 8 volunteers
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