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1. Introduction

As agreed upon at the Project Formulation Meeting and the First Research
Co-ordination Meeting, functions of the central reference laboratory (CRL) in
assistance to the Agency were assigned to NIRS (1,2). Therefore, we have been
making utmost efforts, aside from our own research activities concerning the current
CRP, to cope with the following assignments, in which we are supported through the
Science and Technology Agency of Japan. There was some delay in the progress for
the planned distribution of three Reference Materials for internal quality control (QC)
and preparation in Japan of the reference diet material of an Asian composition.
However, training of fellow research workers of the CRP and associated co-operation
that were requested by some of the participants, were satisfactorily carried out.

During the next 18 months, we foresee (a) analysis of "10% samples" sent by the
participants for external QC, (b) backup analysis of some number of samples for the
first priority elements for some participants, and (c) distribution of the Japanese
reference diet material when it is prepared, to accelerate progress of the CRP as
originally planned. We are putting an emphasis on the strong will to completing the
Project to provide researchers worldwide with essential data for metabolism of the
elements of importance in internal dosimetry and Reference Man.

It should be noted, however, the CRL is moving from its present location to the
Chiba campus, about 130km to the south by car, sometime during 1999. Due to the
relocation process, our analytical work will probably be interrupted for a month or two.

2. Results

2.1 Technical advice and training on request

For the purpose of "harmonizing" nuclear and nuclear-related techniques for
analysis of foods and human tissue samples, application of INAA, PIXE and ICP-AES
and ICP-MS was reported in determination of trace elements in about one hundred diet
samples collected from Aomori Prefecture (that is equivalent to province). NIRS was
requested by IAEA to contribute the IAEA Symposium (3). Some technical advice on
preparing sample solutions was also required (4).

On-the-Job training (OJT), 3 months, in sample preparation and determination of
elements of the first priority was given to a young biologist-chemist from China Institute
for Radiation Protection, Taiyuan, P. R. China in 1996 and a radiochemist from Nuclear
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Research Institute, Dalat, Vietnam in 1997. Their OJT included determination of Sr, Th
and U in rib samples and Cs, Sr. Th and U in diet samples of a certain type, all
collected locally in the participating countries. The participants were encouraged at the
First Research Co-ordination Meeting in Manila to apply for a relevant IAEA program or
a related STA Scientist Exchange Program of Japan.

2.2 Reference materials for analytical quality control

A collaborative analysis of three NIST reference materials as selected at the first
Steering Committee and agreed at the First Research Co-ordination Meeting, was co-
ordinated by the NIRS for certification of five of the elements of the first priority, i.e. Sr,
Cs, Th, U and I. It was initiated by the Agency in March 1997, and six NIST reference
materials donated by the NIST were sent by the IAEA to five co-operating laboratories
having high levels of technical experience.

A general plan of analysis, which was made in consultation with the IAEA and NIST,
was proposed by the NIRS. Five or six laboratories in Austria, U. S. A., China, India
and Japan were requested to send their analytical results, practically during the period
from June to November 1997. Compilation of the results was made in November and
sent to the IAEA in early December 1997. As described elsewhere in this report, the
preliminary evaluated data are to be discussed regarding further evaluation in the
present Second Research Co-ordination Meeting.

At NIRS, the six NIST Reference Materials were analyzed as follows and the results
are presented in Table 1. Four to five aliquots of each sample were subjected first to
pressure-controlled microwave digestion using ultrapure nitric acid and then auxiliary
treatment with hydrogen fluoride in the presence of concentrated nitric acid in PTFE
beakers and a ceramic-top hot plate. The exhaustively acid-decomposed sample
solutions were suitably diluted to reduce its matrix concentration with 5% ultrapure
nitric acid. Concentration of Sr, Cs, Th and U were determined by use of a Yokogawa
Analytical Systems 4500 series ICP mass spectrometer. Bismuth was added as
internal standard for determining Th and U (5, 6).

The Japan Chemical Analysis Center, Chiba, under a contract favorable to NIRS,
carried out RNAA determination for iodine. Three aliquots of the reference materials
except Bone Meal were irradiated in a TRIGA Mark II reactor at a thermal neutron flux
of 1.5x1012 n cm"2 s"1. The irradiated sample added with iodine carrier was dissolved
with sodium hypochlorite solution and iodine fraction was finally precipitated as
palladium iodide. The filtered pr<
spectrometry with a Ge detector.
palladium iodide. The filtered precipitate was measured for activity of 128I by gamma

2.3 Analysis of a representative number of samples to provide "external"
QC

Preliminary announcement on the "10%" sample analysis at NIRS was made in the
first "Newsletter" sent in early 1997. A technical enquiry and proposal were received
from Pakistan and China, respectively but no samples were received until June 1998.

2.4 Backup analysis

The NIRS undertook analysis since no other laboratories were likely to be able to do
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such analysis for the elements of the first priority when participants have difficulty in
availability of analytical techniques and, probably, manpower. Mixed diet samples
(n=8), representative of locations in the Philippines were received from the PNRI in
January and April 1998. Analysis was partly carried out by March 1998. More samples
from PNRI are expected.

2.5 New reference diet material of an Asian type

The joint project for a Japanese reference diet material between National Institute of
Environmental Studies (NIES), Tsukuba and the NIRS was continued. Duplicate meals
prepared during consecutive three days were collected from total 10 families in Aomori
and Iwate Prefectures in Tohoku District, Ibaraki and Kanagawa Prefectures, and
Tokyo Metropolitan area in Kanto District, Ishikawa Prefecture in Hokuriku District,
Kyoto in Kinki District, Hiroshima Prefecture in Chugoku District and Saga Prefecture in
Kyushu District in the autumn and winter from late 1996 to early 1997 and in spring
1997. Adding these to the duplicate diet samples collected by NIES from approximately
20 families in various locations in 1996 and 1997, the diet materials obtained covered
practically all Japan. These were deep-frozen for storage and the materials were
homogenized on being thawed, freeze-dried and made into a fine dry powder by sifting.
It is expected that the materials will be processed further during 1998.

A suggestion was made for the CRP to take some limited part for analysis of the
first priority elements during 1997 until June 1998. However, the situation was a little
different from what was originally supposed.

2.6 Collaboration with other participants on request

Rib bone ash samples were received from China (n=12) in October 1996, and
determinations of Sr and Ca were carried out using the analytical procedure developed
at NIRS during the OJT. The Sr-to-Ca concentrations found were preliminary compared
with the average value in whole skeleton in Japanese (7). Determinations of Th and U
are now made because the ICP mass spectrometer did not yet start up for real
measurement at that time and were tried recently (8).

Duplicate meal samples were received from Vietnam (n=30 plus) in October 1997,
out of which approximately two thirds were analyzed during the OJT also by the NIRS
analytical procedure. The remaining samples were analyzed in early 1998. Daily
intakes of Sr, Cs, Th and U were preliminary estimated and compared with the
Japanese data.

The analytical data have already been sent in part and the NIRS is expected to
send further data to each of the laboratories soon.

Total diet samples, representative of two locations were received from China in
March 1998 (n=28) and their analysis is planned.

3. Future work to be done by the CRL

The followings are major items as suggested for the CRL to carry out. Samples for
external QC should be received at the participants' earliest convenience.
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3.1 Analysis of "1Q%" samples for external QC

The following points should be discussed at the Second Research Co-ordination
Meeting:

- how to select "10%" representative samples,
how to carry out analysis or determination, and
how to compare the results with those obtained by the other participants and
report to the latter in time.

3.2 Compilation of analytical results for the CRP

It is expected that the CRL shall compile analytical results obtained by the
participants using the agreed formats for evaluation and set up a computerized
database. Details of the procedure should be discussed at Taiyuan Meeting. Input of
data into a floppy disk by themselves can be alternatively requested for convenience's
sake.

4. Other CRL activity

Collection and analysis of drinking water, etc. in Japan will be carried out in
compliance with the updated CRP protocol.
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