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. Dear Dr. Miricks

In eccord with our telephons conversation of September 16, 1969, 1 am forwarding
e letter describing the success of our "Pittsburgh Expariment” and tha reguest -
for support it haa inspired.

On August 21, 1969, Dr, Frosman Cope and I left for a amall compeny (Nuclear
Magnatic Resonencs Spacialties Corporation) on the outskirts of Pittsburgh with
the remote hope thet we could messure poteasium by NVR spactroscopy and asteblish,
once end for all, that cell potassium e not free in eolution es usually supposed
but organized in structured cell Hy0 and complexed to fixed charges within the
eoll. Our hopes were remote since K+ of any kind, celluler or inorganie, had never
been messured by NMR and most experte seemad to egree that our prospects were grim,
Grim, bacausa out of all the nuclel on the atomic teble, its resonance point was
emong the lowast, Conaequently, ite signal was expacted to ba much weeker than
could be detscted by exiating squipmant,

Wa benked our hopes on a superconducting magnet® that Nueclear Magnetic Resonsnce

Spectalties Corporation hed sgreed to.meks availeble to us for a faw deym uma, If
ws could generste lsrge enocugh megnetic fields, we had a chance. The supercon-

ducting magnet was rated for 50,000 gauss {the best of the commercislly evailabls
electromagnets gensrate 25,000 guussg which would permit ue to receive the signal
at 10 msgacycles insteed of 2, theveby emplifying our sensitivity 25 times, Other
modifications such me the use of a =mignal pre-smplifisr end m tima aversglng com=

puter when teken together were estimated to ptuducn on additionel 10 fold amplif&ca- .

Hun of signal,

-
Superconducting magnats make use of the absence of electricel resistivity of
cartein alloys {e.q. nicbium zirconium, niobium titanium, nicbfum tin, stc.) at
cryoganic tampereturas (e.g, 4.3% Kelvin - nchieved by immorsion of the solanold

in liquid helfum), Zaro electrical losa is the result and it %s possible to pro-
ducs mapnetic fields with mn efficiency that approaches 100%. Conventional electro=-
magnets diselpate most of the enargy supplied to the windings as hest. Consequently
the fislds that can.be genaratad ere limitad by the heat tolerences of tha windings.
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September 17, 1969

We completed the final essembly of the spaciromater end supsrconducting mognet in
the onrly svening of August 30, At 2130 AJM., we ettoampted to rind tha potessium
signal in o saturated eolutfon of KpC03. Neodluse to sey, we were ‘Jubllant uhen
our first scen produced. a resonance signal almast praciealy where we sxpected to
find 1t, The firet NMR meesuremont of petessfum of eny kind had been mads,
(Attechad bslow s = photogreph of ‘the K* resonsnce signel ss {t mppearad on

our oacilloacope = - an off-reconance baat pattern). Lo

H
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Additional messurementz and some conlrols sssured us that we had sufficient
manaitivity to mecoure potassium in blological samples. Using Hslobocterium Heloa
blum, selectsd for its high Intrecellular potassium content, the first NMR measure-
mants of blologic potassium were mada the evenirig of September 6. - Furthermore, ths
pulsed techniques In our spln-scho spactromater provided direct evidence (T re=
laxotion mensurementa) that potassium wss complexad to Pixed charge groups, mnd or,

solvetsd by highly structured coll H,0 ms wa had orfginally suspocted. It ia
dscidadly nok in free solution s ususlly supposed.

Since the superconducting magnet wes Kow needed for other méasurémantu. and we

had exheusted the time sllotted us, it was et this point thet the sxperiment
terminated, R ) A . -

Since no spectrometer-superconducting magnet systeme of the type we sssembled are
avaflsble commerclally and since nu one to the best of our knowladgs and tha
knowledgs of Kuclear Magnetic Resonance Specialtiss Corporation-in the continantnl
Unfted States or abroad poasessas such an instrument, nefther we nor enyone else
can pureue our findings. The experimonl will remain suspsnded until someone can
svsenble the equipment we heve described; (See ettached manuscript). :

Our findings usher in a major rsvolution In blelogy and we heve only scratched

the surfoce. To suspend our momantum et this point would bs unfortunsta.indsed.
Rccordingly, T em writing to ask the Health Research Council for the support to
equip my laboratory st the State University of Mew York, Downstete Madical Center,
with a High Field Spin Echo Nucloar Megnstic Resonence Spectromster, so thet we
can resume work as soon es the spectrometer ie constructed. The quoted price for
the finlshad instrumentation by Nuclsar Fegnetic Resonsnce Specfelties Corporstion

ie $69,000. Although they would prafer to receive thse full sum on delivery of the -

instrument, thaoy have egresd that, if riacessary, they will accept a 3-year lezeing
agreemsnt of $40,000 on delivery =nd $24,500 in the second ond third yeers A
third elternative would be equally divided peyments of §25,666 over a thres-year
.perlod. Furthermora, If these terms ere still too encusbaring, I feel fairly
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certaln Nuclear Msgnatic Resonance Speclelties can be parsuadad to uccapt ®
longer term lesse-purchase mgreement.

Hopa!ul that tha Health Research Council cen help us sxpand the ax:lung auccess
of » project it has sponsored from infancy, I remain,

Sincarely yours, . B 7 - . )

oot
Reymond Demadian to

Resietant Profsesor
Depsrtment of Internel Medicine

RDimg
Enc.

P.5, 1 em encloaing B Pirst dreft of the manuscript we mre submitiing to Sclence
for publication, 1 want te mantion that our findinge hove powerful epplicstion

n enti-cencer techmolagy. Malignant celle have markad slteratlons in the physical
structurs of their protoplesm. To the best of my knowledge, it ie gensrally true
that =sll malignent cells hevs been marked by elevsted cell potsesjum velums and
dopressed Co** lovels, I em very much intsrested in tha potentiml of NMR epectro-
scopy for early non-destructive datection of internal melignancies. To the extent
that our primary ressarch chjectives will permit, I will make every effort myealf

and through collsborstora, to establish that all tumors cen be recognized by thair
“potewsium relaxstion tines or “2°-pr0|',°h spoctra ‘and procesd with the development
of Lnstrumentstion end probes to man

of _m inter; rs_during the e
P genesis should bring us very close to the totel sradicstion nf




