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Current State of Art
Current solutions all pose some challenges that either 
affects the comfort, usability, or effectiveness: 

 User Feedback

Users find the seaweed wound healing bandage 
comfortable to wear, easy to apply and remove.
The adhesion properties vary from person-to-person.
Competitive Distinction 

Impact and Potential
Improves patients care (1% CNF Alginate/Chitosan Hydrogel)
● Comfortable, flexible, and gentle on skin.
● Reducing pain during removal.
● Improving healing condition with high sensitivity. 
Primary impacts

Future potential (5+ years)
Client’s Vision10

● Expand wound care types
● Advanced healing functions
● Natural & scalable products
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System Design

The tensile strength (kPa) does not seem to 
significantly vary with CNF concentrations and 
addition of Laccase. 

Fig. 9: Tensile Strength of Various 
Material Formulations

Preliminary Results
Fig. 10: Compressive Strength of Various 
Material Formulations

The compressive strength (kPa) of the 1% CNF hydrogels 
is significantly larger compared the control. One-Way 
ANOVA and Post-Hoc tests (p=0.03).
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24-hour exudate absorption 
test. A) Regular bandage, B) 
Dried for 24 hours bandage, 
C) Swollen bandage after 24 
hours.

 Fig. 12: 1% CNF bandage 
has a swelling ratio of 43%

Fig. 13: 1% CNF bandage achieved a 
WVTR of 1400 g/m2/day

An ideal WVTR is around 2000 g/m2/day 
allowing for moisture retention and wound 
healing. A value above 
2500 g/m2/day leads to excessive 
moisture loss and wound drying.

Fig. 11: Stretching % of Orignial 
Length Before Breaking

Comfort

Adhesion

Ease of Use

Ease of 
Removal

1) Gauze: Dry wound environment which 
delays wound healing.5

2) Film Dressings: Low air permeability, 
poor absorption leading to leakage and 
maceration.6

3) Adhesive Band-Aids: Adhesion may be 
too strong on fragile skin and may 
contain PFAs.7

4) Hydrogel Dressings: Weak adhesive 
properties.8 

5) Hydrocolloid Bandages: High adhesion 
leads to painful removal.9 
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A) Conventional Band-Aid pulling on the skin when being removed. 
B) Seaweed bandage gentle removal.

Figure 1: Bandage Market Size Projected from 2025-2031

Problem
Fig. 14 Spider chart compares four user evaluation criteria on 
a scale from 0 to 10

Conventional burn wound dressings made from 
non-biodegradable materials contribute to increasing 
medical waste and have been shown to contain 
carcinogenic polyfluroalkyl substances (PFAs).1, 2 
We present a biodegradable seaweed-based hydrogel 
designed for burn care that has soft adhesion to the 
wound surface, allowing it to adhere securely while 
enabling gentle removal.

Figure 2: Key Design Needs

The bandage stays cohesive and intact

The bandage adheres to the skin

The bandage retains moisture

The bandage absorbs fluids from the 
wound

The moisture can evaporate through 
the bandage. 

The bandage is fully biodegradable
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Figure 4: Hydrophobic 
Bacterial Cellulose

Figure 5: 3% Chitosan 
Solution

Alginate dressings are 
naturally biodegradable, 
unlike most foams, films, 
and silicone dressings. It 
represent a whitespace 
for us to improve 
existing solutions.

Patient with Burn 
Wound

Healthcare 
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Add Bacterial Cellulose 
onto Hydrogel

Figure 7: Assembly 

Completed Hydrogel 

Our Vision
● Antimicrobial integration
● Drug Delivery Systems
● Diverse Applications

Figure 6: Alginate Hydrogel 

Gelatin Alginate 1% Cellulose 
Nanofibrils Olive Oil Tween 80

3% Chitosan 
Solution @ 
pH 7.0

Power Mixer 
to Blend

1% CaCl2 
Solution
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Figure 15: Our hydrogel aims to 
optimize moisture retention, 
absorption, flexibility, 
breathability, adhesion, and 
biodegradability in a single 
dressing.
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Figure 8: Intricate View of Each Bandage Layer

On average, our seaweed-based 
hydrogels can stretch 30% of their 
original length. 

Market size of bandage revenue in North America. Biodegradable 
bandage market valued at $900M with similar CAGR.3, 4

Figure 3: Conventional & Seaweed Bandage Adhesion
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