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Randall S. Caswell Award FIRST MEETING: JUNE 17, 1991

for Distinguished Achievements in the Field of lonizing Radiation Measurements and Standards
2002 H. Thompson Heaton Il Center for Devices and Radiological Health, US FDA 1991 held 2
2004 Anthony J. Berejka lonicorp On June 17 proposed a slate of officers
2006 Kenneth L. Swinth Swinth Associates 1092 Ballots mailed to no Otticars
2007 Bert M. Coursey U.S. Department of Homeland Security elected Februsry 10
2008 Larry A. DeWerd University of Wisconsin
2009 Marshall R. Cleland IBA Industrial, Incorporated 139z z":::;‘g:’:: “:"::g:‘.f:‘.‘ Committen mesting March 31. ClRAASE
2010 Geoffrey Ibbott MD Anderson Cancer Center
2011 Kenneth Inn NIST 1992 Invitations to join sent in April 10 organizations, corporations, and
2012 Joseph C. McDonald Pacific Northwest National Laboratory, retired individuals
2013 Stephen M. Seltzer NIST 1992 Inaugural Meeting scheduled for October 22-23
2015 X. George Xu Rensselaer Polytechnic Institute
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A Matter of Scale:

PRECISION MEDICINE
from the Nano to the Giga

L/

PRECISION MEDICINE
- refers to the tailoring of medical treatment to the individual
characteristics of each patient. It is based on the ability to classify
individuals into subpopulations that differ in their susceptibility to a
particular disease, in the biology and/or prognosis of those diseases
they may develop, or in their response to a specific treatment

MEDICAL PRACTICE OUTCOME SCIENCE
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CANCER BIOLOGY - Nano to Giga

range and domains of radiation oncology sciences

research:

The Macro-environment is the normal tissue surrounding
the patient

The Normo-environment refers o that which we see and
measure in the clinic.

The Microenvironment focuses on the cellular environi
the tumor but also includes the normal cellular component of a tumor-
vascular, immunologic,and inflammatory
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PM Teads to tailoring of RT to the individual characteristics of each patient, based on the
ability to classify indivi into sub i that differ in their tumor and normal tissue
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ed” RADIOTHERAPY IMAGING SCIENCE
e e o

‘4D’ Gimballed linac “VERO”
by Brainlab (Intra-Tx imaging)

on the principles of

INTEGRATING FUNCTIONAL/MOLECULAR IMAGING

IMAGING STANDARDS

Quantitative imaging is an important

method by which the distinctions among

patients can be measured. Coupled with

molecular profiling methods, quantitative

imaging can become an important tool for

stratifying patient characteristics for
ppropriate interventions
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“biology based” RADIOTHERAPY

NOTE:

PRECISE DELIVERY of radiation
Is NOT sufficient for
PRECISION MEDICINE

Hypothesis: Patterning

radiation dose according to f\
imaged functional or '
stributions will /

s > Radiactiity Group > Radispharmaceutical Standardization Labaral
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Radiopharmaceutical Standardization Laboratory

Description:

nusclear madicine in
maasurarmants

Contoct

Mame: Brian £, Zimmerman
Phone: 301-975
zimm

sesntillation spoctrometry and Sny wanizstion
alsa includes impurities by

spectromatry. Recent developmant work has focused on therapeutic nuclides
for nuclear medicine, radicimmunotherapy, and bone palliation. Future work
will focus on and imaging. Gaharsl

100 Bureau Drive, Stop B462
g, MO 20065-8462

specifications / Capabiiities:

Tha radicpharmaceutical standardization laboratory provides calibration
services for radionuclides and i available for technical users who must make
Fraasurements eonastent with national standards or whe reguite highes
accuraey calitrat ds. NIST alse
undartakes basic resaarch to develop new methads of standardizing

1 than arm available with eommercial stan

radionulidus for d sic and lcat Thirse studies inchids
measuremants of decay-scheme paramaeters, such as half lives and gamma
Fay amission , and . Pl

Accoss rmation:
The customaer has no direct use of the facility, NIST staff can provide
calibration services for any pravicusty standardized radionuiclide, As part of
the same program, research associates of the Nucisar Energy Institute
produce standards that are certified by NIST as Standard Reference Materials
fior distribution 1o e

RADIATION SCIENCE
AND MEDICINE

RELATED SESSIONS QALY 77
A recent review of the literature by Stone et
all found significant concerns with preclinical
data concerning the efficacy of 10 drug-
radiation combinations presented in 125
publications prior to 2015. While the
preponderance of concerns were related to
the biological aspects of these studies, it was
also noted that necessary radiation
parameters were either “not reported (or
were unclear-)” to an extent that
compromised the reproducibility of the
experiment. This was true for both the in
vitro and in vivo studies.

AACR org

Radiation and immunctherapy: From Prectinical
Models to Cancer Patients

Tumsday, Aprs 21, 2015, 7-00 am. - 8:00 am.
Room 108, Penmiytvanis Comvention Center

[ Te————

Special Populations, Supportive Care, and
Survivorship Research / Radiation Oncology
Tuwsday, Apel 21, 2015, B:00 am, - 12:00 nosn

n

Tavrgeting Coll Death and DNA Repalr
Tuwsday, Apel 21, 2015, B:00 am. - 12:00 nocn
Section 32

Radiiation Biofsgy I: DNA Damage and Repair,
Molecular Modwators of Radiation Response,
and Reststance
Tomscay, Aprit 21, 2015, 8:00 .m. - 1200 necn
Section 18

Stone H, Bernhard EJ, Coleman CN, et al. Systematic Review: Preclinical
Data on Efficacy of 10 Drug-Radiation Combinations: Evaluations, Concerns
and Recommendations. Translational oncology. 2015; i press.
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Small animal radiotherapy research platforms
- F. Verhaegan et al, PMB 56 (2011) pp 55-83 DOSE IS NOT J UST A N U M BE R !
T e D Moy B o Vokume 118 (2013) https//dbx doi orz/10.6028/res 118,021
s asi Tr—— Journal of Research of the National Institute of Standards and Technology
e Meu R S e
T S 0 ey
Sy V) e aw mi weml m Rt .
s sm g A 4 0w e The Importance of Dosimetry
o Toypgeut 3 . . R 3
_— Gt Standardization in Radiobiology
k-l:b\b L1 1 ¥ 4 2 k] Clarkson
Priscew m.--lul ot al N0
i} ol ik Marc Desrosiers?, Larry DeWerd?, James Deye’, Parricia Lindsay”, Mark K. Murphy”, Michael Mitch’,
Wabag WP SIS F 19 N IR Soleork Macehiarini’, Strahinja Stojadinotic’, and Helen Stone
= - ff:{?u
Stanford 1N 016 Fia 2 £ o0 (h‘;\ eral
Ussiversity o 1,
Randeigiacs
:"’.’T:,‘.:::
Usiwrnityed 4330 |30 Wi oo - Sy ot al
. s P e
o1
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radiation interacts with cells (tumor or
normal) it
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REVIEW ARTICLE  BrJ Radiol 2015;88: 20140392. OPENMED Beam specification parameters (2016)

B e Pfblologlcallyrelevantidasimetag A proposal to transform an existing heavy ion accelerator at CERN,

1,2H PALMANS, Ph, 3H RABUS, PD, 4A L BELCHIOR, PhD, 3M U BUG, MSc, 15 GALER, PhD, 3U GIESEN, PhD, 56 GONON, LEIR, into a non-clinical, biomedical research faci I|ty.
PAD, 56 GRUEL PhD, 3G HILGERS, PhD, 6D MORO, PhD, 3H NETTELBECK, PhD, 7M PINTO, PhD, 8A POLA, PhD, 95 PSZONA,
PhD, 1G SCHETTINO, PhD, 1P H G SHARPE, PhD, 10P TELES, PhD, 5C VILLAGRASA, PhD and 111 WILKENS, PhD

National ), Teddington, Middlesex, UK
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Targeting Tumors with Particle Beams

Description: s g
i s iy i v cos0 s Today, the Haonal Cancer imstote (NCT), part faalth. ond P Dapar Erangy {DOE) mw
btk poriderouesr Froethpoperd ey hosagus o P appeoachas
rifringa bt e - o Neies K15 o target tcsin Becmne the MOy i Besion ot 8 cortan
Pagh-anery sheciron Bure i st refwrance poron 2 13 eV, 18 MeV and 30 distancs wehin e bady thal Sapends on fha entegy of i Baam, ha damage 1o b
Mt i st (At weew Cartied Out siong wih seeder seta of MrasureTents cbtared sgplament i o surgery ND‘W\‘*MDIG "
B e s ——— DiDkn Thesagy canters m o bew acktins werkiide k1o a1 ha Urded Sates. Tha Ml
[ i o Farrr chamies sappart plannang fof e  Carter for Thesspy ms a naional andthe
B n Cs-80 g | DOE et ndiress devukcsmu of mpeoves hardasre ha (o sheh T 300 et The stoep couts
o s bt b i Caet0, of particin basm Sermgy squpment
Wi sk et e e et 03 % of e Sect ks Evcle o wach deskh, ey
"-i*wm“"m'ﬂ-'::;"'ﬂ’:m s ballnd n iy The Planming Gennt mwards for e nasonal irsasrch cener ais Being made by NC1_ The planned contis wiuld sarve & o research adunct 1o an
. by T ———— [l
Fackor specried by T6-31. AdiDOna massrmmants 3nd onte Carls samisnons are Sel " - e s -
ottt e s e Hargh ey e Trcoey bttt (PATI,  ht | Oty Gy systoma. dosmetry, radaston bology, andiof troeelatonal pro-chcal stades. NCI encoutnges ofbes issearchirs o collaboratis wih the waidess in
R ot s G rawetmam, Toa Ao ok o raamemars G S Tush ke o Wepapien.
oenerniber 2012, ware corhartor] weth the RIST Calersemstr il four oriEation charmber
e asch o NIST s BUBPTE, 38 frar o mbich s B s i 3 304, oo Tho DOE swands aro bang mads undst fhe Accatartor Shewansshe Progrn The machery nesded 10 produce snd conbol parice beans, such s
e the Prsen APTC), 2t M Contact phan. Thas machanesy, however. Can b wsed in a vansty of Sekds.
ot Ram.ita fri= o Ealcasmmter, iver agoat cowr 32 mxpomssms, whowed srwerrard rm-wnmw;msummmnmnmm The DOE program has e fesponsidey S ong-dem, Sanduments ressarch
Wit mrimaniisl nartnties for 4 four charmbers, i e LAEA TRS- 108 CoP for e i developmart of P00 INprve H
vt (g 1 Drotim doee. RIST Koiks Forwd 13 fularw w4813 14N 13 PT] el 18 mignets that deed S , maming poPents Smaber, bgPie, Bt versaa, and pofentialy eSS expemA
ha PTE, i v 2 pronchs Ealorieatry. remsdts 15 BEgcrt the pemsts of th charmbar

LT T — o
Ik, Diip o whdshouss posion 20 | Ipetrg, g




6/20/2016

Radiation Biodosimetry Medical
Countermeasure Devices

Guidance for Industry and
Food and Drug Administration Staff
Precision Medicine for Triage

Document issued on April 18, 2016,

The dreaft of this document was Issued on December 30, 2014,
1. Accuracy in relation to the dose delivered

In order to demonstrate analytical accuracy. if the device output is radiation dose, then the
devies’s measurement of the biological response to radiation will probably be compared to the
physical caleulated dose delivered. Therefore, the accuracy of the delivered dose is crucial. and
the protocol for designing proper telemetry should be included in all study protocols. As
discussed above, we expect that because the biodosimetry output will be confounded by the
biological response to radiation, there will be between-individual variations which may
complicate the correlation of the output to the radiation dose delivered.

Precision Medicine (RT) > Radiation Standards

Physical dose for EBRT
(continuation — dosimeters, small fields)

Physical dose for pre-clinical and triage
(continuation — SOPs, counter measures (neutrons))

Physical dose for particle beams

(further development — measurements and basic reference

PRECISION MEDICINE IN RADIATION ONCOLOGY:

Personalizing Radiation Treatment
Co-sponsored by NCI, ASTRO and AAPM

June 16-17, 2016

NIH Campus, Bethesda, Maryland

Message from the Director, NIH: Selection of
Eric Dishman as Director of the Precision
Medicine Initiative Cohort Program
4/12/2016

MUSEUM  xras

Radio Activity

MNATIONAL INSTITUTE OF
STANDARDS AND TECHNOLOGY
Historical Standards
Working Standards
Measures of Gravity
NIST and The Nobel

--—-much more

December, 1913 when a phial containing 20.28 mi




emntischen Klnsse vom 25. November 191,

der Gravitation.

1! habe ich gezeigt, w

Thanks for this award and honor
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NEWTON APPLE TREE

“BCIENCE MAT ITS TRADITIONS AB WELL AS ITS FRONTIERS®




