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$-Methoxypsoralen (8-MOP)

X-ray Psoralen Activated
Cancer Therapy (x-PAC

Skin cancer . —
Mycosis fungoides et
Psoriasis, vitilgio —
Proliferative and

photodermatose disorders Review arick

Psoralen photobiology and photochemaotherapy: S0 years of
and medicin

Psoralen

+ Multiple Mechanisms:
* DNA Cross-links
Pro

Antagonize metabolizing enzymes
Cell signaling (e.g. ERBB2)

« Effects:
 Apoptosis, necrosis
« Abscopal (effect at a distant site) {see referes
» Immunogenic effects Gl

Reference Material

o

REVIEW

Linking the History of Radiation Biglogy fo the Hallmarks of Cancer

Joel E. Tepper, MD  Edior
PR r— W e Joel E. Tepper, MD £

Radiation and the Immune
Response

KADIATION RESEARCH 181, 561

Silvia C. Formenti, MD

immunity 39, July 25, 2013
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Psoralen in Extra-Corporeal Photopheresis (ECP)

e an, 1
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sty E

First F lective immuno apy
« ECP: CTCL (Lymphoma) R Edelson, MD
« Few adverse reactions Yale Cancer Center

Treated White Cells And P

* Re kab!

“To our astonishment, after only 6 treatments Sy
..., the first patient's debilitating and previously and Plasma  hravio
therapeutically resistant CTCL completely g
cleared. Seventeen years following cessation
of the therapy, he remained disease free.”
(1987)

Kibbi et al., Induction of anti-tumor CD8 T c: s by ECP-induced White Cells And Plasma

human dendritic antigen presenting c 2016 Jun 6.

Psoralen is interesting !

BUT ....

Limited to superficial applications
(need UV light activation)

How to extend psoralen
therapies to deep tumors?

» Energy ‘down-converting’ particles

Treatment Procedure
— Administer psoralen+phosphor
— Irradiate with x-rays
« Photo-activation
— Fractionate 6-9 fx

X-PACT: X-ray Psoralen patient
Activated Cancer Treatment
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X-PACT development

* In-vitro experiments
— Identify Tx parameters
— Efficacy in different cell lines

In-vivo Experiments (mice)
— Tumor growth delay
— Immune response

Assays, cell
lines, models !

Canine clinical trial Core Facility 7

Cancer Treatment Utilizing X-PACT - WE-FG-BRA-1

A s (4144 81P ) O (Proratent [Phosphe

Equition Coethicients tRatic  Pvalue
18E400 0an
L7 [

X-PACT: In-vitro = imm | sam

s96400 o001

50ug/mL Phosphor
Psoralen and Phosphor concentrations : 100ug/mL. Phosphor

» 36 independent experiments

8 Rigorous data
analysis
(statisticians)

4T1-Her2 cells

Imaging UV fluorescence of
phosphors under x-ray irradiation

e

Phosphor concentrations UV light fluorescence
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—— AMT + X-ray (N=14)
Phosphor + X-ray (N=14)

X-PACT: in-vivo HPACT N

BALB/c mice with syngeneic
4T1-HER2 tumors

Saline

Strengthen
pre-clinical Tx
technigues.

Phosphor + X-ray
Pew .

Conformal micro-SBRT for pre-clinical work

3D printed
conformal blocks

BlockGen v1.1

=

PLOS ONE, 2015

IMRT rodent treatments

Fluence mps




Verification and QA !

Med. Phys. 42(2), 2015

Initial work in mice was
promising.

Move to a phase I clinical trial
in dogs at NC State

X-PACT commissioning
at NC State Vet School

PRESAGE Oplical-GT Dose

EBT2 Film Dose.

Distance along prafle jm]

NOW RECRUITING:
IMMUNOLIGHT THERAPY FOR CANINE CANCER

Implement

new
technigues. ‘ -
J Adamson, P Yoon

[Te Measuwen |
Monts Carko

Commissioning 80kV
MC dose calculation SU-C-204-6

*  Moasursd
Monts Carlo
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Clinical example X-PACT phase | dog patient
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Consistent with the long-term
responses reported in other
psoralen studi e.g. ECP)

Cherenkov Light-Activation (CLA) ?

A
Phosphors
High energy
clinical MV radiation Tx

no need for additives

Cherenkov radiation fluence estimates in
tissue for molecular imaging and therapy
applications

#dam K Gllser’, o

Jacqueling M Andrec:

Brian w Pogue’

Phys. Med. Biol. 60, 2015
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ncbi.nim.nih.gov/pubmed/17343484
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|

White: “CT” Green: “ECT”
(633nm) (Emission 540nm)

Conclusions
Medical Physics !

< Scientific rigor
« Versatility and innovation
« Clinical interface

Clinical
Practice
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* Assays for immune response

« Other

AAPM Symposia 2016
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