Supplemental Method : H-FIRE Treatment Modeling in COMSOL
A 3D, time-dependent electric currents model (COMSOLTM Multiphysics 6.1) was created to replicate the electric field distribution through the tumor-bearing fat pad and surrounding tissues. The system was modeled with 3 distinct layers: muscle, fat pad, and skin (Supplemental Fig. 1c), with thicknesses of 3, 7, and 0.25 mm, respectively. The domain widths were 2 cm. The implanted tumor was modeled as a sphere with a 6.5 mm diameter. Values for tissue dimensions are estimated based on average values measured by caliper at the day of treatment. Two insulated sharp-tip needle electrodes were modeled as cylinders with a 0.25 mm radius, a 4 mm exposure, and a 4 mm center-to-center separation. The electric potential, , at the end of an electric pulse was calculated with a modified Laplace equation under the electro-quasistatic approximation:
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where is the material electrical conductivity. The conductivities for wet skin and the fat pad are 0.15 (S/m) and 0.2 (S/m), respectively[1]. We modeled the muscle as an anisotropic tissue with parallel and perpendicular conductivities of 0.44 (S/m) and 0.12 (S/m), respectively[1]. The conductivity of the electroporated tumor was estimated using methods previously validated[2] and by sweeping through electrical conductivities in COMSOL until the simulated current matched the measured current at the beginning of treatment. We observed that the electric field distribution was not greatly affected by small changes in the chosen tumor conductivity, so we chose the best fit for our ablation volume estimations. 
The boundaries of both electrodes in contact with the tissue were set to   and , for the source and sink, respectively. The outer boundary of the tissue was treated as electrically isolated. The resulting electric field was calculated as:
	
	
	(2)


To calculate the percent tumor ablation, we integrated the volume above the 4T1 lethal threshold (1071 V/cm) within the volume of the simulated tumor. 
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