Treating brain cancer with heat therapy using a
novel noninvasive microwave applicator

COMSOL 2020 North Mmér iond i A eO

Dario Rodrigues, Assistant Professor
University of Maryland School of Medicine, Baltimore

Mark Mishra
Jason Molitoris Martin Wadepohl Paul Turner

Zeljko Vujaskovic Gunter Futschik Jason Ellsworth

111 UNIVERS: “*2¢ MARYLAND PROTON v =K
U] UM, AR ER ok senvewan YHIAT - gy Pyrexar

MEDICAL

SCHOOL OF MEDICINE



W

Disclosures

/

| UNIVERSITY of MARYLAND
BALTIMORE

A Dr. Dario Rodrigues i grant recipient of a Sponsored Research Agreement (SRA)
with Pyrexar Medical, Salt Lake City, UT



Clinical benefit of radiation (RT)
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HT (40-45° C) doubled 2 -year survival!
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Noninvasive applicator configuration I Bipmmmy s

A Operating frequency: 915 MHz
A Array: 3 rings of 24 antennas (dipole size 9x 24 mm)
A Cylindrical frame: 13 cm length, 26 cm dia. (~4cm water bolus)




Antenna port parametrization M

A Fully parametrized port phase and
Input power for all 72 antennas using
72, 24, or 8 amplifier controls

Global Definitions
Pi Parameters 1 - controls
Fi Parameters 2 - model
Pi Parameters 3 - tests
4 %) Formulas
' theta, start 7.5deg (th)
¥ DistanceToTarget N=24 (Rj)
fﬁ' DistanceToTarget OuterRingM=24 (Re)
"% Psi center ring =Psi_i (PS))

'E‘i Psi outer rings = Psi_e (PSE)
B psi0 BAMP (psi)
’E‘{ Psil_Sto2dAMP (psil)

Label: Psi center ring =Psi_i

Function name: P35l

w Definition

=

Expression:  (2*piflarnbda_brain)*(Ri(n]-Rrmin)

Arguments:  n

Derivatives: | Autornatic

d

- Periodic Extension

fﬁ' Psi2_Sto24AMP (psid) * Units
'E‘i Relative power (Pr)
18 Pr per AMP () Argurnents:
6 Common Model Inputs Function: rad

Practical applicator design involves using

8 amplifiers controlling 9 antennas each

=

AMPB3

UNIVERSITY of MARYLAND
BALTIMORE



UNIVERSITY of MARYLAND
BALTIMORE

=Y

Experimental phantom measurements

Setup for E -field Phantom Heating Setup for Thermometry

measurements measurements 3D MR,.Sigma\_/_isionAdvqnced
, ~ & 1D RFinsensitive thermistors

1.5T MRI system
(Magnetom Symphony)

E-field sensor BSO 91I\/I
dipole 12mm long 8 channel generator




Computational modeling methods: RFY HTZ FF gy
RF CFD
Module Module
. : S Velocity (cm/s)
Specific absorption rate, SAR (%) Temperature (°C) _

H

Water bolus 0.4

CAD Import Material Optimization Fluid flow embedded in a boundary condition in HT
Module Library Module

using average h,,c = 50 W/m?/K and T, = 23°C




