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Purpose:

Most currentdiagnosic andtherapeuticX-ray tecmiguesusenonsecific, broacdand
continuumradiaton. By takingadvantageof resorant absarption complexesn heavyelenment
taggednanopaticlesor contrag agentsdeliveredto diseas sites, we canusetunable narrow
enagy bandsfor boththerapy and diagrosis (theranatics)thatis extremelyefficient ard
minimizes radiationexposureto neighborirg tissLe.

Materi alsand Methods:

We usean election beamion trap (EBIT) asthe source of tunalle, monachramatic X-rays
for imagingandtherapy anda cryogeanic x-ray microcaloimete to form spectoscopially
resolvedmages.The highresdving power(E/AE > 2000)andlow backgroundf the
microcalorimeter areessentiafor verifying theresormntabsaption signaturegredictedby our
reldivistic R-matrix calculations. The microcalorimeteiis usedto tunethe X-ray emissionfrom
the EBIT plasmato the bandof resonantaborptionlinesin thetaggednanogarticles.The
unpreceéentedsignalto noiseof the microcalaimetermeanghatit canidertify line emission
with lessthan20 countsperenergyresdution element making the eventuhdosenecesary for
diagnostidmagingpotertially very low.

Results:

We describehe EBIT andthe microcalorineterwith emphasisonthe X-ray erergyrange
requirel by cancertherarostics.Preliminary studieswith the microcalorimeterdemonstratéhatit
canimage atomc fingerpints of heavyelemen uptakesuchasgold nangarticlesthatcanbe
embeldedin maligranttissie.

Conclusons:

We discusgwo key compmenttechnologesfor atomic level theranogics: The
electronbeamion trapis asmart x-ray saurce capableof gereratingmonoenegeticresonani-
raystha maximally interactwith the matthinghigh-Z contrastagent or naropaticles; the
spectroscopiaenicrocalorimeteis a “zero-baclground* detecta by desigh andcandiscriminate
resonansignaturesvith 10 timesbetterreslutionthanany other X-ray spectraneter,thus
providing very high sengivity for detailedmappirg of elemeal distributionssuchasgold
nanopaticlesandplatinumbasedchemadherapeuticcompaunds.



