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CAR T cell therapy: breakthrough in cancer treatment

. In haematologic malignancies, CAR T cell therapy has achieved complete response
rates of up to 70-90%.
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Barriers to the activity of CAR T cells against solid tumours

* Poor infiltration of immune cells and immunosuppressive microenvironment of
tumours are two key mechanisms limiting CAR T cell effectiveness in solid cancers.
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Biomaterials to enhance CAR T cell therapy

E Synthetic biomaterials loaded with CAR T cells and T cell-supporting factors are

being studied to concentrate, invigorate and controlled release CAR T cells.
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C Antigen presentation and access

B Scaffold
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Lymph nodes (LNs): crucial for T cell priming, activation and tolerance

o LNs provide a natural T cell-supporting microenvironment.
* LNs are routinely removed during tumour dissection for prognostic information.

© 2015 The Neurosurgical Atlas; Willis-Knighton Health System:;
Nature Reviews Immunology, 2016, 16, 193-201
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Lyophilization: wide application in food and pharmaceutical industry

. Lyophilization removes water from a sample to stabilize a drug, vaccine, or biological '
sample without changing characteristics of the product.
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Lyophilization preserved key components in LNSs.

* Tissue proteomic analysis showed there was no notable ® Lyophilization preserves the T cell-

variance in the protein context between LNs and L-LNs. supporting cytokines of native LNs.
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CAR T cells were loaded into L-LNs (CAR T@L-LNSs).

* Loading efficiency of CAR T cells reached 93%.
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CAR T cells were loaded into L-LNs (CAR T@L-LNSs).

® L-LNs did not cause obvious toxicity. ® L-LNs sustainedly released a higher
number of CAR T cells than hyaluronic
® CART cells in L-LNs maintained better acid (HA) hydrogels over 7 days.
activity than those in artificial scaffolds.
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L-LNs enhanced CAR T cell expansion.

* Without tumour antigen stimulation, CAR T cells from L-LNs reproduced 5 times at Day 3.

* With tumour antigen stimulation, CAR T cells from L-LNs reproduced 50 times at Day 3.
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CAR T@L-LNs: superior antitumour effect in a HeLa tumour resection mouse model

®* CAR T@L-LNs achieved 50% survival over 90 days versus around 60 days survival for
cytokine-supplemented synthetic hydrogels.
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CAR T cell infiltration and intratumoural IL-2 and IFN-y levels were elevated.
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CAR T@L-LNs showed persistent antitumour activity.
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Anticancer effect of CAR T@L-LNs was assessed in a patient-derived xenograft (PDX) tumour model
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L-LNs were well biocompatible.

®* The inflammation in L-LNs group receded at day 3 and generally faded away at day 7.
* The implanted hydrogels exhibited an obvious inflammatory response throughout 7 days of implatation.
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