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Statement of Purpose: Hyaluronic acid (HA) is an 

extracellular matrix (ECM) component that is classically 

involved in inhibiting delivery of therapeutics due to its 

high viscosity and negative charge (1). For example, 

increased HA near subcutaneous lymphatic ducts and 

pancreatic tumors is responsible for decreased transport of 

drugs to their respective targets, however the degradation 

of HA via hyaluronidase has been shown to improve 

bioavailability (2). Though this effect has been previously 

studied, the parameterization of molecular transport as a 

function of known macromolecule and ECM properties 

for understanding drug/tissue interactions and preclinical 

drug efficacy has not yet been described. 

Methods: To address this gap, we utilized a Transwell 

chamber with non-invasive, label-free UV spectroscopy 

to measure the mass recovery of macromolecules across 

various in vitro ECM barriers. Here, we show the effect of 

increasing HA concentration within collagen-hyaluronic 

acid matrices (ColHA) on the mass recovery of 

macromolecules – bovine serum albumin (BSA), β-

Lactoglobulin (BLg), lysozyme (Lys), dextran (Dex), and 

bovine immunoglobulin G (IgG). 

 

 

Figure 1: Transwell mass recovery of molecules through 

an ECM barrier. 

Results: We found that as HA concentration, and 

subsequent viscosity and negative charge density, 

increased in ColHA matrices, mass recovery decreased. 

However, against pure HA with no collagen fiber 

network, the negative charge of BSA, BLg, and IgG 

played a large role in increasing transport compared to 

ColHA matrices, despite the higher viscosity. In pure HA, 

positively charged Lys had the lowest transport due to the 

highly negative matrix.  

 

Figure 2: Primary ECM recovery results. Recovery is 

calculated as the ratio of mass in the sink to initial mass. 

These results demonstrate that electrostatic and viscous 

effects from HA modulate macromolecule transport in 

ColHA ECMs, that HA sequesters and increases the 

residence time of oppositely charged macromolecules, 

and that the presence of collagen as a majority substituent 

of the ECM plays an important role.  
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