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Cell-based drug delivery
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Desire to reduce animal use in scientific research ),

Science

FDA no longer needs to require animal tests before
human drug trials

10 JAN 2023 - 5:30PMET - BY MEREDITH WADMAN

NEWS RELEASE Jul 8, 2025

In Landmark Shift, NIH Announces
No More Exclusive Funding for
Animal Experiments




Cell-based drug delivery ™

Cellular Backpacks
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In vitro experimental setup

Perfusion Occurs through the
Interstitial Space in the LLS™

Tuned to Mimic Capillary Bed
Transport Dynamics

Dialysis
Membrane Membrane
Mechanics 2 um pores

-AP
Negative
Pressure
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6 ml of liquid media in each quadrant
12 ml isolated effluent collection quadrants

Liquid Media
(4 quadrants / 24 wells)

200 pl wells for LLS™ (24x)

Darcy’s Law
Flowrate is controlled by the Pressure Gradient and Permeability

24 hour timelapse video




Biology Research in Two Dimensions
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Perfusion plates
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Reverse Perfusion

viscous forces oppose gravitational
body forces to maintain permeability
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Perfusion plates ™

interstitial
media flow

Nominal Interstitial Velocity (um/s)
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Keeps tissue explants viable for > 2 months




T cell migration in liquid-like solid ™
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Human CD8+ T cells

CD3 + CD28 activation Alonso-Matilla et al. Submitted.
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T cell migration in liquid-like solid




T cell migration in liquid-like solid




T cell migration in liquid-like solid _ ™

Inert LLS ' COL1-LLS
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T cells migrate faster and farther in collagen coated LLS
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Myeloid Cell Differentiation ™

Dendritic Cell

M-CSF/GM-CSF
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Myeloid cell characterization

Bone marrow extraction

Cell differentiation

Dendritic Cells
Macrophages Monocytes
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In vitro myeloid cell migration

Bone marrow extraction
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Tumor adhesion on Collagen-LLS

4T1 mammary carcinoma explants




In vitro myeloid cell migration ™

4T1 mammary carcinoma explants




In vitro myeloid cell migration ™

Dendritic Cells
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Immune cells —
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In vitro myeloid cell migration ™
Dendritic Cells
Macrophages Monocytes

Live/dead staining

Collagen-conjugated
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In vitro myeloid cell migration ™

Monocytes Dendritic cells Macrophages

Control
(No tissue) [

Healthy tissue |Si

Tumor tissue [T
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S 10000 1g D of DE . DE
24 h migration assay Monocytes DC Macrophage

Groups that share a letter don’t show significant difference (P<0.05) 4T1 explants

Dendritic cells > Monocytes > Macrophages in terms of migration towards tumor
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In vivo myeloid cell migration
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In vivo myeloid cell migration

Bone marrow extraction

4T1 mammary carcinoma
BALB/c mice
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In vivo myeloid cell migration
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Myeloid Cell Trafficking - In Vitro
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Myeloid Cell Trafficking - In Vitro ™

Immune Cell Infiltration into Melanoma Spheroids: Co-Culture Assessment B Tumor tissue (Cy5)

Liquid-like solids (LLS,
acrylamide based microgels)
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Myeloid Cell Trafficking - In Vitro ™

’ 4T1 tumor tissue-48h Healthy tissue-48h

deep red: tumor

red: macrophages
green: DCs

Blue:monocytes
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