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TRIP REPORT - LOS ALAMOS SCIENTIFIC LABORATORY ON 14 JANUARY 1971

A meeting was held in the H-4 Division building of Los Alamos Scientific
Laboratory on 14 January 1971 at the suggestion of DBM. The purpose

of the meeting was fg explore the possibility of inter-laboratoty
collaboration on a ~~C clinical demonntration ptogram )

The meeting was attended by the £ollowing personnel' Prom LASL, D. G. Ott,
C. T. Gregg, E. C. Robinson, N, A, Matwiyoff, and B. Tolbert (presently
a LASL consultant from the University of Colotado) From the Medical
Department of BNL, W. W. Shreeve. From BIM of Argonne National Laboratory,
P, Klein. From DBM as observet, D c. lorg._'
The meeting was informal in character and grew aut of the express need
of the LASL group and of DBM to establish a firm market for 3¢c-1abeled
products, such that there would be sufficient assured utilization of
13? over the next few years to justify the setting up and operating of

3¢ production plant (either by private industry or ?g AEC) whose
volume output would be sufficient to keep the cost of *“C to the research
community adequately low: 1i.e., in the range of §5 to $10 or lower per
gram of 90% enriched 13c. The LASL group and Klein have explored a nmumber
of other potential uses for 13¢ on a large scale, such as the labeling
of petroleum products from refineries or the labeling of lots of narcotic
or other registered drugs; but despite some expressed interest in these
potential applications, there was no indication of prompt sponsorship of
development programs in this area. The general outlook for a demonstration
of the utility of 13¢ in an application that would have moderate-to-large
volume consumption upon its adaptation for production use seemed most
promising in the area of clinical medicine. This conclusion had also been
reached by the Monsanto Company group who were evaluating the feasibility
of Monsanto's setting up a commercial production plant for enriched *“C,
The general feeling seemed to be that clinical applications were immediately
apparent, and if sufficiently reliable and {nexpensive }36 detectors could
be put in the hands of clinicians or clinical centers. ‘and {f there were
clear demonstrations of diagnostically useful 13¢ pplications, that than
the medical community - as distinﬁuished from mediéél regearch groups -
would develop a requirement for ““C that would amount to hundreds of
kilograms a year. This, in turn, would clearly justify the commerltal
production of 13C; and once this was established, the igkellhood of commer-
cial houses developing catalogues of. relatively chenp C labeled compounds
for laboratory application would be very gteat. Malinekrodt has already
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expreaaed an intereat in doing juot this if’lac i availobla in oufficicnt
quantities. _There is no questidn‘ohout tho ortanco “of reacarch appli- -
cations of 13C especially in mlgnetic res e opeetroocop and {n Af
density lebeling prodedures; but the ‘best estimates 'of the marke R
that could reliably be forecast,’as based. upon the taoearch use of 13¢ ;Q;”'
alone, would not justify commercial ‘production of the ‘enriched iaotope.‘“

" (A rough evaluation of the research market for 13¢ that was made following
the questionnaire survey of the _ge:rch community by Bort Tolbert {n =7: -+

oughly “‘100 kilogranw once the

1968 indicated an annual conoump ion(of
-full market Haa developed )

. At thc beginning of the meeting,lob naon repo ted on'hi participation in e

. a recent DMA-supported evaluation‘of. a pr dtion” program for a number -

- of enriched stable isotopes, namely * 60,189, 15N, ‘and: 335 (this
‘proposal has been given the acrouyn ICONS) binson’ pointed out that . . '

* should the ICONS program be supported by‘DMAufor 1ts own applicationa,'ﬁ,‘*"
then the biomedical uses of the stable’isotopes could readily be oupported

' as a derivitive activity of th ' '

f‘ Robinson next reported on & visit[to LASL oomo ueeka previoualy of ansanto
.. and Malinekrodt personnel. - They had: proposed npproximately ‘one million -

* dollars be provided by each of the companies for the funding of & 200
kilogram-per-year production facility ag LASL.* Houover. LASL personnel could
‘not see how it would be possible -for them to’ oupport a production facility

at a national laboratory 1£. products were to ‘e made available to only
one or two companies. “Hence either am ‘open- industrial combine would be Ly
_.needed, or else industrial orders shauld eimply be put into the Mound & .= .
~-Laboratory, then letting the AEC decide ‘how to &eopond to the established
demand. - Evaluation of the cost of ‘a new 40 kilogram-per-year 13¢ production
. plant at Los Alamos indicated that approximately one-half million dollara
P of capital money would be needed o v :

?+5: T The Monsanto people had said that they were exploring the establiehment

,3@,,  of a clinical demonstration program-at-Washington University, using .
Yo e commercially available 13c, ‘Accurate notes on the Monsanto program had

not been kept,tut it was the impreaoion of the LASL people that Monsanto * -~
~'{ntended to support the use of C-olnnina in a clinical study in which
<. ‘..z its conversion to 13C-31ucose {n"the blood of children would be used in
s+ -*-" .. @ demonstration clinical screening program. It was not clear whether the
" gcreening was to be for early diabetic diaphesia, although this seemed
Lot - likely upon & best reconstruction of various recollections of the meeting.
¢ . . : Apparently detéction was to be by NMR or by laser raman spectroscopy.
- ' ‘Ige Monsanto group anticipated that a 200 kilogram-per-year market for
*“C in routine screening tests might develop if the demonstration proposal
;[’were aucceseful. i . .
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The Malinekrodt group also repotted that they "t. intereotad in -
subsidizing a 13¢ clinical demoustration experiment. . Their inquiries '
have been directed at a collaboration at the’ Univttlity of Texas, n
but the details of the Malinekrodt ‘plan wers not rnealled by the LASL
people. Apparently the target dilaaae hers yna ‘rarer than that being
considered by the Monsanto combine, becauae full ut{lizat{on of the
diagnostic tests that might derive from the demonstration experinenc o
would devélop a markec of only ve kilograma-per-year. : 4

There was then some genernl dincusuion 6% the ptesent atatue of the fﬂixa
pursuit of various applications 6£.I3C at the nnrket level. ' :Clinical °
uses did appear most prumiaing, ‘Because " ‘the trlcing of oil spills vith
products labeled appropriately with 13C at the refinery was not being\ ,
considered seriously by any group. 4n’ a poeition to fund the fnitfal . :i
experiments. True, such a use vould ‘generate & phenomenal market for T

13c; but some of the government ngenciee that had dlocuased this matter " . -

poinced out that the tracing of‘ninor oil apillo is not a great problem, N
whereas the tracing of major oil .pilla need hardly be done by a . 0n
- sophisticated physical technique since the identity of major oil leaka
was not hard to establish. Hence the Ppresent outlook for the use of .

13¢ {n the tracing of oil spilla is quite uncertain._,ﬁbst other large
scale environmental tracer projects would be "one shot" deals and hence

would not provide a continuing market for 13C. Follawing an initial lead

from DBM, Klein has been in contact with the Bureauoof Narcotics and M‘,gc.-

Dangeroua Drugs of the Department of Justice concetning the question of .
coding of drug lots with enriched nittogen, bmygen'rand carbon isotopes
in order to trace their passage in {llicit commerce, *Klein reports that

the Bureau expressed real interest in exploicing such a possible labeling'~f'”'

‘procedure, but it had not yet concluded that the matter was pressing
enough to warrant their subaidizing initial demonatration experimenta.

:-é":‘,'k-”‘ .

There was then some discusaion of the ptesent etatua of production acti-
"vities and plans with regard to enriched. isotopea of common elements.

Robinson pointed out that the LASL group conceives of production plants _';l‘

where nitrogen-oxide diatillationﬂ would be the core facilities. For
example, an ICONS production facility would involve an NO distillation,
to produce enriched 170, 180, and depleted 160, as well ae 14§ and 15g,

"A' CO distillation plant for the production of enriched 13 and 12¢ then
could be set up as a secondary facility," 13¢ produced in this way vould
_be almost "free," because the main operating costs for such a setup would
be for liquid nitrogen to pouet the NO facility, dnd the CO plant could

be put on-line downstream with an insignificant increment in liquid
nitrogen utilization. o i - A .

Robinson pointed out that there is alread& a ver& large market for enriched
160 and that the CNC-4 group at LASL (formetly CMF-&) had already supplied
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126 million dollars worth of Chis -isotope to the DHA In addition to
_tracer applications in weapons diegnostics etc, 160 depleted in 170
‘and 180 {s desired for use in. plutonlum oxide-fueled nuclear energy
sources, such as heart pumps and high pouer-density SNAP teactors. This
1s because the (<<, mn) reaction: on 170 gnd 180 gives a eignificant
neutron radiation background unlese the. plutonium oxide is depleted in
these 1sotope.._ Conceivably ths 160 merket uould support ihe 120 !
production as 'S by-product. i bl T Ly

R
s

Another interest in stable 1sotope'ppp11cetions ‘has beeu enthusissticslly
‘recognized and supported by Dr..’ ‘Stout, ‘of the ACBM, He feels that there
is a sizeable market for isotope studies using enriched 15N and depleted
i14N in verious egricultural 1nvestigetions W ~-" 4
i R «".'f;&- L T * L 1'
7The discusaion then turned to. problems af.}3c detection. At the level
.. of research instrumentatiou that would ‘be ‘'used for the detectionoof 13¢
in pilot experiments, the uso of mass pectrometers with or without on-line
" gas chromotography, was recognized as ‘the most obvious system for use. =~
- In addition, this appears ‘to be ‘the’ most sensitive detection system now
available. On the other hand,’ ;5ou1d routine ¢linical applications for )
13¢ detection develop, cheaper,nnd more rugged detection systems would .
be required. Infra-red detectars look promising {n this regard. Infra-.
- red. detection using carbon mongxide or cerbon dioxide (or even carbonate)
" can detect natural background ! 13¢c at the present time. H. A, Gebbie at -
the National Bureau of Standards'loulder Laboratary has been doing Fourier
trangform far infra-red interfernmetry, end bis explorations suggest that
- it may be possible to build & simple ‘and rugged’ 130 detector that might
.., cast as little as about $1,000 on a production basis. However, this
. .device would require access ta ' computer that was able to do the Fourier
" transforms that are necessary to convert interferometric data to spectral
-.dtsplays that can be quantiteted B RS .,;-»'4- »

,Increased sensitivity of mass spectrometer detection of 13C 1s being
“explored at LASL. In the CNC-4 .group ‘the molecular beam entering the
_f;maes spectrometer is chopped, and detqction 1s then phase~locked to the
--chopping frequency. Of course, this uarkedly increases signal-to-noise

.. xatios, and in one case, using hromine 1sotopes a signel-to-noise of
_...ten was achieved with a 1 to 10, 000 dilution. In principle, ‘this phase-

-7 locked mass spectrometer system can be-applied to other isotopes, but
_...actual demonstrations are not yet in ‘hand, . Bobinson pointed out that

. .two beams in such a spectrometer, chopped at different rates, could be

. analyzed simultaneously so that” controls and samples of isotope-enriched
‘materials could be detected at the same time and their differences
.compared directly. o e . '
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Other research developmenta undervay involvo using light ftom Lyman alpha
emissions to ionize molecular beama,‘rather ‘than using approximately

70 electron-volt electrons, as in present spectrometers. The electron
ionization procedure yields many £ragmenta from any given complex organic
molecule, while the Lyman alpha emigssion at apptoxinately 10 electron- .
volts gives rise to a much aimplct fon-fragment pattern, thereby
simplifying the detection problen And'adding‘to the eensitivity of
detection of & particular apecten ; \ i .u"”

oy

R. McDowell of CNC 4 ls workiug with continnoua 1nfra-red nnalysia of
carbon dioxide gas that is well dried, and this apparently will provide e
precision of * 2%, with a aenaitlvity 3ood enough ' to detect ‘natural S
abundance 130. A commercial device might ‘cost §5, 000 to 36 000, but it
fs not clear that the clinically useful ‘dilutions of 1 1n°1000 to 1 {n
10,000 could be detected in this way. -Hobinson. then pointed out that for .
a apecial-purpose detector of maaa ratios 44/45 in'8 ‘single’ substance, -
such as CO, from the breath, leak detectots might be modified cheaply
as special-putpoee mass spectrometara. ‘Many ‘years, ago Roblnson had such
an experience when leak detectors were modified to’'detect deuterium/tritium
ratios. in a weapons diagnostic’ explriment in which ‘the mnse spectrometer
was consumed in the fireball and it was desired not to use ‘an expensive '
instrument. It appeared likely to Robingon that. the concept could be
engineered up to produce a specfal-purpoae detector £or massea 44/45.
A proposal for a laser taman detector fot’13c used 1n clinical applications
had been submitted to DBM by the Stanfbrd Rcoeatch Inatitute. -Both Gregg
and Tolbert had seen the proposal as referees, and they were both un~
. impressed. They felt the sensitivity of the device was borderline, that
it required solidifying the carbon dioxide (which would be a major -
complication in the continuous analysis of breath carbon dioxide). and
it would cost $10,000 to $15 000 on the production level.. ﬁi . :

Matwiyoff then pointed out that the detection of 13C in liquida may be .
more promising then initially conceived. . By looking at ‘°C-proton =~ ..
sidebands in proton magnetic resonance, cheap NMR special-purpose apectro- )
meters might be quite applicable to solutions that have modest concentrations
of 13¢ and are not too camplex in terms of thcir moIecular components.-

_ S e EE e
Following the background discuasiona regarding 130 production and detection,
Shreeve commenced a review of promiaing clinical applications of 13¢c, - The
discussion was extensive and cannot fully be reviewed here. ' However, it -
.was based upon a brief outline compiled by Shreeve, & copy of which is
enclosed. Following the initial review, there was a re-evaluation of the
attractiveness of various propoced testa ‘for the purpose of a pilot
<c11nical demonsttation program.' The gtoup felt thnt the factote to be




optimized in making auch a selection {ncludedi *obvicus clinical R
significance, application to . clinical condition of ‘widespread :
incidence (rather tban to a rare dioeaac), ‘And - of course - ‘consideration
of the practical proolems of prcpcrntion oft}gc -nterials required and

of detection from gome biologiccl product‘,«gor ‘a widely applicable

" clinical screening test, it was tbought deairable to avoid a requirement
for venepuncture, either for’ cdniniotration:bf materials or for the - ..

collection of biological cnnplcc X
compound and collection of brecth or urine would cppoar to be much more " -

attractive proapecto for widooprocd cpplication to large pumbers of | ;;”5"

. individuals. “Since there are ve le’ tcchniquec for the'gcollection -
of carbon dioxide {n expired cir cnd since §hrccve and others ‘already
have documented vith l4c otudioo,cortnin.Ictibolic defects which alter -
~ the appearance of carbon’ tracers, (h the breath ‘olinical tests involving
"13¢c analysis in expired carbon' diogido were ‘viewad as ‘the first cholce.

 Within this category, Shreeve'l”pplicltione}nunbored 1,'2, 3, ﬁ, cnd 6 5?;t

;receive the most. oerious considorction £
TN FAE S X w LT i
gt

!Program 2, abeorption cnd oxidntion of_lactooe as a teot for 1actose \

intolerance, was thought to be oopecinlly attractive. :Lactose intolerance'
is seen in many non-Caucasiana as 8 genctic factor, cnd pediatriciene o
have a great need to establish’ tbo presence or aboence of this intolercnce

in infants with diarrhea aoeocicted uith mild milk intolerance. At

" present there is no practical teat that can clearly reeolve "this diagnostic

question, and most pediatriciane are forced to ignore the matter or to -
- lead their patients through cumberoome and unpleasant’ theroputic tricle.
© On the other hand, theee {s not presently available in Shreeve's clinical

' . program a contact with pctiento of this aort._ Bowever, TolBert was cware.

- of an interest in lactose.intolerance among some physicians at the “ - :
University of Colorado Medical School, ‘and he etated that he would pureue'
the possibility of L3 clinical otudy with them. ; ) rpx;iﬁf .'.. :

. The oxidation of uniformly labeled 130 galactoee as a test for galactoaemio )

or early diabetes, Shreeve's application number 1, was also discussed at

~ some length. Since galactose intolerance io a vell recognizcd test for. L
- hepatic functional incompetencc, the test could also serve a role in liver

- function determinatione in medical diagnooia. -Galaetoso oxidation to -

" carbon dioxide 18 also remarknbly oeneitive‘ o ethanol 1evele in the blood .

such that a drink of alchohol drops brccth ;C. carbon dioxide from a Héc

galactose load by S0%. - (The reason for thia 18 that c high liver balcncev:t:

of NADH/NAD markedly inhibits a liver cpimeraoe enzyme that converts

galactose-G-phosphate to glucooe-G-phoophate, and othanol rapidly increasca

1iver NADH.)
- 48 that the 140

% Thus ‘oral” administration of the 1:bc1ed_~‘

%,
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cegendn

times; and this is very favorable from'the detection ﬁoint of view.
On the other hand, uniformly labeled 13c-galactose is required, and
about 18 grams of the material is needed for a single test.

There then followed some discussicn of the advantages and disadvantages

of using clinical loading testa with stable isotopic tracers., It was
pointed out that with radiocactive labels, such as l4c, detection sen-
sitivity permits very high dilution, so tracer studies that do not involve
metabolic loads are often desirable. On the other hand, with stable
isotopes a high metabolic dilution of labeled material makes detection
exceedingly difficult, if not impossible; and therefore loading studies
look very favorable for the application of stable iaotopic labels in
clinical tests, S

Shreeve's application number 3 (the_ absorption and oxidation of un-
saturated fatty acids labeded with *7C as a test of faulty fat absorption
in steatorrhea) also appeared to have a potential for wide clinical
application. Although this application appears to be a straightforward
extension of the kind of study now dome with radiocactive labels when
there ie a diagnostic need, there is no ongoing clinical program in this
area; and considerable pteliminary clinical documentation would be
tequired before a 13¢ demonatration could be effected

Oxidation of glucose-1-13c to bteath carbon dioxide as a test of early
adult diabetes, or of the diabetic diaphesis in blood relatives of diabetic
patients, appeared to have much promise i{n terms of clinical utility.
Shreeve's studies with 14C materials indicate that the suppression of
labeled carbon excretion in the breath of obese patients with diabetic
tendencies is about as sensitive an {ndicator of their pre-diabetic
condition as is the most specific clinical test now known, namely the
intravenous glucose tolerance test, However, whereas the intravenous
glucose tolérance test requires repeated venepunctures (and therefore 1is
pot favorable in terms of a screening test that could be carried out
with untrained personnel and that would have high patient acceptance), a
13¢ screening procedure that involved only the ingestion of a nonradio-
active oral load of sugar followed by the collection of some breath
gamples about an hour later might have great value in clinical medicine.
.Clinically the program has some advantage for a pilot ztudy fn that
Shreeve has a patient study actively underway, uoing C and tritium
labels. Hence the 13¢ experience could be comgared directly with lé4c
data in the same patients, and the additional l4C clinical correlations
would then serve to verify the diagnostic utility of a statistically
small number of 13¢ gtudies. Although the loading studies require ap-
proximately 40 grams of glucose per square meter of body surface, and
the specific activity dilution in the kest 18 of the order of 1 to

1,000 (and these features are not as favorable as the corresponding ones

for clinical application number 1), the 13 C-labeled test mg;gzja] Igm;jzgd
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for this application need be labeled only fn one carbon position,
namely Cl. Furthermore, the LASL group stated that they wera aware of
a reasonsbly attractive procedu:e for the direct synthesis of

labeled glucose,

The last attractive clinical gpbiibition was number 6, the oxidation

of intermediary carbohydrates (such as pyruvate, acetate, lactate,
and glycerol) to breath carbon.di{oxide as another test of early adult
diabetes, as well as of some othet less common clinical conditions.
Shreeve has an active grogram going in this area, and he painted out
that the decrease in ~“C-oxidation of these intermediary carbohydratea
1s depressed in diabetes even more than {s 14C-glucoae oxidation. -However,
the studies with 14C have been tracer studies not involving loading.

In principle, loading studies would also be useful clinically, and - as
pointed out several paragraphs lbove - loading studies are highly cyi_'
desirable from the point of view of avoiding excessive dilution of S
stable isotope. However, in the absence of clinical data regarding the
diagnostic interpretation of loading studies with intermediary carbo-
hydrates, it would not be possible to demonstrate the clinical ap~ .
plicability of a pilot 13¢ experiment without the prior documentation
that loading studies with carbohydrate intermediates actually could be
correlated with the diabetic dinpheais, aa plauaible as this extension
of the tracer data might seem.‘f . s B

For all of these reasons, it appeared that the clinical atudy that was
most attractive for immediate investigation was mumber 5, oxidation

of glucose-1-13C to breath carbon dioxide, With regard to the preparation
of 13¢ materials for such s study, Ott and Gregg pointed out that -

“there {s presently no 13C gynthesis method for glucose and galactose.

Since 13¢ acetate already is in hand, 130-31ucoae-1-phosphhte, glycerol,
pyruvate, lactate, and - of course - acetate might be made more available
by biosynthesis; and it was also likely that algae could be grown very
rich in 13C fatty acids. However, some algal biosyntheses for 13¢- lucose
can be proposed, although they have yet to be checked out. " But 1-13¢
glucose could be made more directly, with the carboxyl group being labeled
from 13¢ carbon dioxide. Iif a11 the labeled carbons were useful for
detection, uniformly labeled ! gluébse might be a more efficient way

to utilize the limited stock of °°C, but in a case where dtection is
dependent upon the matabolism only of one specific earbon fragment - guch
ag in the glucose~l-carbon test of Shreeve‘s clinical application number

5 - uniformly labeled material would be wasteful of scarce 130, and a
specific label would be better. ..The LASL peopde felt that the use of 13¢
for clinical applications would be limited for some years yet by the
yearly production of seven kilograms total, some of which is committed
already for other purposes. Therefore for the initial demonstration

clinical experiments, selections should be made of tests that avoid




excessive dilution of the 1abe1 and - as noted - only loading ltudiel
appear attractive from this point of view.,;j'ﬁ_=A .
The matter of processing and collecting breath carbon dioxide uamplel
appeared very simple.- It has been demonstrated that one need only ° -
collect breath carbon dioxide” ln an atkaline’ aolution, ‘with the patient
breathing out through a straw. - Carbon dioxide may be collected to a
desired total amount, as determined by an fndicator in the ‘solution. .

Then the alkaline aolution containing the- carbon” dioxide as carbonate

may readily be shipped to the detection facility. ' Acidification to .
gasify the carbon dioxide can then be done before detection.’®In the _ '
cage of the pilot demonstration experiments, detection will be by mass -

spectroscopy, using Klein's apparatu. at Argonne National Laboratory. :
A dtacussion between Rabinaon lnd Klein concluded with the agreement that
a carbon dioxide inlet for Klein's mass speccrometer could readily be
made, and Ott had on hand packing material for gas chromotography
columna that allows holdup of carbon dioxide. Hence {t was thought’ 11kely
that detection would involve mass epectroscopy following gas chromotography,
which would be preceded by a cold sulfuric acid wash to trap water and
other organics present in the gas which could interfere with the mass
spectrographic determinations. “¥inal analysis would then be made by a
deternination of mass ratios 44 and 45 on the mass spectrometer. Klein
was confident that an isotopic ‘enrichment of .01% could be detected using
his apparatus in this manner. - Bowever, ‘to get very fine sensitivity,
much better counting statistics on the apectrameter could be achieved
if carbon dioxide were first collected in a regervoir and then slowly
bled into the mass spectrometer through a fine capillary. In this way
the mass spectrographic analysis could continue for a long period of
time, rather then being confined to the period of elution of carbon _
dioxide from the gas chromotographic column, which would be the limiting
feature with the present setup. Klein was given some very fine brasa
capillayy tubing by Robinson, and he was given some 13c-enriched carbonate
by Gregg. Klein said he intended to make an immediate conversion of his
spectrometer 8o that it would have a high resolution capability for )
magsensdif45. He expressed enthusiasm at the prospect of being able
to increase the sensitivity of 13¢ detectfon in expired carbon dioxide ~
in this way so that quantitative detection limits might be improved by
a factor of 10 to 100 or more, over the approximntely .01% 1sotopic
enrichment limit of detection now available. ' Should this prove possible,
then the amount of 13C required for each clinical demonstration experiment
would be correspondingly reduced, and the available 13¢C supply could
support a much larger clinical program tban hov sppears possible.
On evaluating the requirements for a uingle olinical trodl using 1-13C-
Ico8e t was estimated that 80 grams of total material would be
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. required, with approximately 71 of thil (3-6’gr¢ns) being 13 . At the
1-to-1,000 specific activity dilution axpected in breath 002 on the basis
- of Shreeve s l4c studies, the btnath would then nhow an {sotopic enrichment
of approximately .1% 1in its carbém” diaqxide honponent, assuming ap-
proximately 95% enriched stcrting material. ! The bteathlcoz entichment
is approximately ten times greatar*!han the-ponlervatively eatimated
safe detection limits noted in the greceding paregraﬁh.: Since, at thie:
. ‘degree of enrichment, detectfon of 13¢ by infra-red mpectroscopy also
‘geems feasible- it was propoeed‘ihacxduplic‘te breath eqmples‘be sent
) - 1 : S W e

- 1. The "best" clinical demonntrntion propooul‘(beaed fn con-iderations B
. ' of patient availability," ptior ‘documentatfon with etudies, R
. - diagnostic usefulness, a high incidcnce of‘the clinical condition
: being studied, the availability of an lpptopriate 130 labeled materfal
.*7 .- % for a loading study, the efficiency of utilization of the 13C label,
Wotfee w7 -end the ease and facility Qf obtaining uamplec for detection) was
ST concluded to be the test for’ narly edult diabetes based upon ingestion
of ‘pr°xim‘t°17 80 granms o! 1- 3c-glucose, with collection of breath
S - samples approxima:ely one hour 1Ater (with the patients breathing out
T Moo e through a'straw into an slkaline’ trapping solution). Shreeve would
LR ' propose to carry out the studies with a patient group obtained from
his present clinical ptogtam ‘at BNL ot his affiliations with the
.. ™ " Meadowbrook Hospital: Long I-lnnd Each patient would undergo ,
- parallel studies with -labeled glucose, and intravenous glucose
tolerance tests and other documentations would also be carried out
to insure the greatest poonible clinical televance of the limited
mmber of 13¢ studies that could be done. T

2, Five to six grama of 13c an 1-13C-slucoae would be required for each
patient study, with a total glucose load of approximately ‘80 grams.
. [+ Studies tbd undertake the synthesis of this material would be in :
+© "7 +,- the hands of the LASL group, ‘Gregg ‘and Ott. Best estimates indicated
o that with the available 13C for this use and an efficiency of
. approximately 40-50% 4in the glucoee labeling step, aufficient nntetiel
_ " for 5-10 clinical atudie- could be made available. ‘

" ° '3, The collection of enmplea appeeted to be. a trivial mattet, as alreedy
B noted. ~As alkaline solutions carefully sealed off from CO ‘exchange
~_with the ‘atmosphere, the lamplea could be shipped from Brockhaven to
el 7 ‘““Argonne by commercial means without difficulty. Duplicate samples
SRR f'“could be ‘sent to LASL. A A oL T :
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4., The primary detection would be with a gas chromotograph/mass specttogtaph
apparatus in Klein's laboratory at ANL, '‘Modifications to increase the
sensitivity of separating mass ratios’ 44 nnd 45 will be undertaken
directly by Klein, and if praliminary taste’f ndicate that aignificant
gains in detection aensitivity may ‘be ¢ rg"}deqcly sxpacted, the * .
requirements of 13¢ in each clinicnl t Zad be teduced accordingly,
and additional patient atudiea ‘nay HE Poaqiﬁlﬁ"ith the same amount o
of available 13C. T T e

(

5. Although the final course ofincticn would auuit further discussiona vith
DBM, it appeared that & useful firet otep vou14 be for each of the L
separate fnvestigating groups &t BNL, 'ANL, lnd LASL to draw tp.a .
separate 189 budget form to gaquest .uppot: for ita participation fn "7
the overall 13¢ clinical’ demouatration expetiment. “Rach laboratoty s
application would extensively ctosa tefhrence ‘that “of the other :‘3'}554

participants so that DBM could evaluate }he::ntire.intar—leboratory

LN
o

a -,"

*:v;»'

6. The participants were well satisfied th the day of exploratory study,
several of them coming away vith high cnthusﬂ@sn. It was the generdl
consensus that an attractive, Uorkable pllot s study had been roughly o
sketched out, that it involved a uacful application. ‘of the special - RN
programs and facilities of ‘each ‘of the patticipating laboratories, ‘and "
that the understanding and blending of the many considerations necessary
to design an optimum. pilot experiment could not have been echieved ;;;’ '
without the meeting A - RIS A : '

o ponaldie. Botg, M.D. ";.'f;'? SRR PR
Biophyeiciat Bilology Branch BV R
2 Division of Biology and Medicine G
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