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Project summary: Glycomaterials are promising alternatives

for poorly biodegradable, petroleum-derived absorbents in menstrual
hygiene products. A research team, led by Bryan Hsu at Virginia Tech,
has discovered a method to congeal blood with a glycomaterial derived
from algae. The team compared a range of glycomaterials and one
protein (gelatin) with respect to their ability to increase the viscosity of
water and defibrinated porcine blood (a). High molecular weight (HMW)
alginate was found to be most effective at congealing the simulated
menstrual fluid (b). The mechanism for blood solidification was shown
to be crosslinking of alginate biopolymers by the divalent calcium ions
present in blood. In its pure form, alginate showed similar blood
absorption capacity as cross-linked polyacrylic acid (PAA), the
superabsorbent polymer used in menstrual pads. However, when
mixed with glycerol at a ratio of 1:0.5 (alginate:glycerol), the alginate-
glycerol (AG) formulation outperformed PAA and a commercial
cellulose-based filler in its ability to congeal and retain blood (c and d).
The team showed that the AG formulations were effective as menstrual
pad filler and as an additive in menstrual cups (e).

MIP role: The GlycoMIP User Facility supported this research by
providing molecular structure information on the alginates used and
characterizing the rheology of blood and calcium chioride solutions
after addition of pristine alginate or AG formulation (data not shown).
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What Has Been Achieved: A team of researchers, led by Bryan Hsu at Virginia Tech,
developed a novel glycomaterial-based powder formulation, combining alginate and glycerol,
that effectively congeals blood. The formulation outperformed currently used materials,
specifically a cellulose-based menstrual pad filler and superabsorbent polyacrylic acid, in both
menstrual pad and menstrual cup applications. The publication is in the top 5% of all research
outputs scored by Altmetric and has been mentioned by 24 news outlets, 21 X users, and 2

Facebook pages.

Importance of the Achievement: The novel alginate-glycerol formulation, composed of

natural,

non-toxic, biodegradable components,

is a promising alternative for poorly

biodegradable, petroleum-derived polyacrylic acid in menstrual hygiene products.

Unique Feature(s) of the MIP that Enabled this Achievement: The research was enabled
by GlycoMIP’s unique expertise and capabilities to characterize both the molecular and
material properties of alginates and its solutions and gels.

Publication: Bataglioli, R. A.; Kaur, H.; Muller, J.; Geddes, E.; Champine, C.; Hsu, B. B. A
naturally derived biomaterial formulation for improved menstrual care, Matter 2024, 7(9),
2941-2958. DOI: https://doi.org/10.1016/j.matt.2024.06.028

Local User Project: 230926-RP - Polysaccharide based biomaterial for improved menstrual

health and hygiene
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