Supplementary Materials

TSL-based delivery only occurs during Hyperthermia

Several prior studies have demonstrated that for the newer TSL formulations which are based on
intravascular triggered delivery [1-3], drug delivery to cancer cells only occurs while hyperthermia
is applied (Figure S1) [1-4].
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Figure S1. Intravital TSL-Dox study, where a tumor was imaged in vivo during hyperthermia:
Endothelial cells (green) and Dox (red). Images show Dox tissue accumulation and cell uptake: (A) 5
min, (B) 20 min following hyperthermia-induced release from TSL (FOV 500x500 pum). (C) Subcellular
Dox localization (FOV 150x150 pm). (D) Aggregate fluorescence within FOV of intravascular,
interstitial (EES), and cellular regions from data in (A,B). Cell uptake discontinues once hyperthermia
stops (red arrow). Figure reproduced with permission from [5].

Filter efficacy drops during in vivo filtration
While initially filtration efficacy was high (~80%), a significant degradation was observed

(Figure 52) suggesting further improvements in performance of the proposed method is possible with
advanced filter designs.
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Figure S2. In vivo filter efficacy drops from ~80% to ~40% during 60 min extracorporeal circuit
filtration.



Fluorescence monitoring of drug removal during filtration

We performed an initial in vitro study where TSL-Dox in plasma was pumped through an imaging
module, before heating, after heating (42 °C), and after filtration (Figure S3).
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Figure S3. In vitro study to demonstrate fluorescence monitoring of drug filtration. For initial in vitro
studies, we built an module with three tubes (shown in center) that allows real-time fluorescence
imaging during filtration. This fluorescence image shows encapsulated drug with plasma entering
the bottom tube. Fluorescence increases after heat-induced drug release from TSL (middle tube).
Plasma with released drug was then passed through a carbon filter. Marginal fluorescence after
filtration demonstrates filter efficacy (top tube). In in vivo studies, similar imaging was performed in
blood rather than plasma.
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Figure S4. Standard curve of blood fluorescence vs. Dox concentration. Blood was doped with
varying amounts of Dox, and fluorescence was measured in the capillary tubes of the imaging
module. While there was significant background fluorescence present, Dox concentration could be
determined with reasonable accuracy.



Computer model

The computer model was adapted from a prior publication [3], with two changes: (1) the
physiological model parameters were adapted to rat physiology, as the prior publication considered
mouse physiology; and (2) the extracorporeal circuit with filtration was integrated (Figure 9). We did
however not implement any delay in the ECC, i.e. blood after ECC filtration immediately returns to
systemic circulation.

Table S1. Complete list of model parameters. Parameter variable names are noted in brackets.

Model Parameter

Parameter Value

Comments

Animal weight 250 g From in vivo experiments
Systemic blood volume (VuP) 16 mL Estimated from [6]
Hematocrit (Hct) 0.45
Systemic plasma volume (V;P) 8.8 mL Vpb= VB *(1-Hct)
Dosage 7 mg/kg (=1.75 mg) Bolus injection was assumed
Volume of ECC (Vecc) 4.2 mL From in vivo experiments
Filter perfusion rate (Frit) 0.35 ml/min Filtration started 30 min after

injection

Filtration Efficacy (Effiit)

55%, 80%, 100%

temperature (Rs7)

Half-life of TSL-Dox 55 min Experimentally determined
Volume of distribution of 237.5 mL Scaled from mice to rates based on
unencapsulated Dox (Vp) prior study [7]

Dox transfer rate constant 9.4e-3 51 Calculated from prior study
plasma->systemic tissue (kp) [7]
Dox transfer rate constant 7.05e-5 s Calculated from prior study
systemic tissue->plasma (k) [7]
Dox clearance rate constant (ke) 2.1e-3 s Calculated from prior study
(7]
Dox transfer rate constant 8.3e-3 s Calculated from prior study
plasma->cardiac tissue (kph) [7]
Dox transfer rate constant 1.15e-4 s Calculated from prior study
plasma->cardiac tissue (knp) [7]
TSL-Dox clearance rate 4.38e-5 s Calculated from prior study
constant (Ke_ts.) [8]
TSL-Dox leakage rate at body 9.17e-5 s Calculated from prior study

(8]

Computer model equations

Systemic plasma concentration of TSL-encapsulated Dox:
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Systemic plasma concentration of unencapsulated Dox:
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Dox concentration accumulated in ECC filter:
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Systemic tissue concentration of Dox:

dCtB B B .
= kyc,® — kecy (Equation S4)

Cardiac tissue concentration of Dox:
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As in a prior publication, these ordinary differential equations were solved in the software Matlab
v2020a [3].
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