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Injuries outside and inside the body are common and devastating
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Current medical grade adhesives have not replaced suturing

30,000 BC AD 150 1887 1949

First FDA topical
skin adhesive

Ethicon Suture
lab formed

First eyed 
needles

First known sutures 
in Egypt

Cyanoacrylates: 
Rigid, incompatible 
with water, cytotoxic

Fibrin Glue: 
Low adhesion energy

First mass-produced 
silk sterile sutures (J&J)

1969 1998

Dead cells
Live cells

Polypropylene 
sutures invented

Staples
Commercialized
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New Strategy: Tough Adhesives

30,000 BC AD 150 1887 1949 1969 1998

First FDA topical
skin adhesive

Ethicon Suture
lab formed

First eyed 
needles

First known sutures 
in Egypt

2019

Tough Adhesive
(Limax)

First mass-produced 
silk sterile sutures (J&J)

Polypropylene 
sutures invented

Staples
Commercialized
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LiMAX Biosciences
(noun) slug [Latin]
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We use biomimicry to inspire novel adhesives

Sun+ 2012 Nature; Li+ 2017 Science; WO/2017 165490A1

95%
Water

Ca2+

Mn2+

Fe2+

Slug slime has an interpenetrating 
network and high toughness
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We use a proprietary multicomponent adhesion strategy

Figure from Karp+2017 NEJM
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Tough Adhesives
(LiMAX)

Cyanoacrylates
(e.g. Loctite®)

Natural Polymers
(e.g. TISSEEL®)

Synthetic Polymers
(e.g. Coseal®) 

Wet Adhesion

Moving Surfaces

Tunable Mechanics

Biocompatibility

Strong Adhesion

Setup Steps

LiMAX outperforms existing adhesives
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We already demonstrate strong adhesion to many tissues

Skin

Tendon,
Muscle,

Bone

Cartilage,
MeniscusLiver

Gum, Cheek,
Gingiva, Tongue

Heart

Dura 
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Our technology has a strong publication and IP track record

2012 2013 2014 2016 2017 2018 2019

additional unpublished applications

2015

15/313,316 
(wound healing) 

PCT/US17/21324 
(dental applications) 

additional unpublished applications

Application-specific filings Composition of matter filings

15/301,466 
(elastic gels) 

15/770,937
(biodegradable gels) 16/086,631 

(tough gel) 



11

Our adhesives have been featured in over 100 news outlets

https://www.youtube.com/watch?v=2TBxUEvMYs0
https://www.youtube.com/watch?v=lldZF8ppq6Y&feature=youtu.be
https://www.mind-mag.com/retail/inspired-by-slugs-engineered-by-science-an-interview-with-ben-freedman/
https://www.youtube.com/watch?v=TyG4yFfCwj8
https://www.youtube.com/watch?v=wbxK65EmwWU&feature=youtu.be&t=1m42s
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LiMAX’s first indication will focus on skin

Skin
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LiMAX tackles unmet clinical needs in wound care

Infection
Dermatitis

Scarring

Wound Re-opening
(Dehiscence)

Pressure Ulcers
Burns
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Wound therapy requires a dynamic, multifaceted solution

Flexible and strong to 
adapt to movements

Hydrogel to 
maintain hydration

Quick to apply
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LiMAX adheres strongly to skin and promotes wound closure

Li+ 2017 Science; WO/2017 165490A1
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The TA is injectable, degradable, and can be 
further engineered to deliver drugs

(e.g., 18G)

Injectability Degradation Drug Delivery

(Provisional Patent Filed)
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Wound healing has large markets and defined regulation

Primary Markets: 
• Medical Adhesives and Sealants ($2.1B, 2019)

– Annual gains: 5.1% 
• Wound Healing ($20B, 2017)

– Annual gains: 5.8%

Secondary Markets:
• BioSurgery ($10B)

Regulation:
• Pursuing FDA 510(k) clearance (Class II)

Product Demand 
(US Wound Closure)

Freedonia, 2016
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Market Summary and Reimbursement

Wound 
Healing and 

Adhesive 
Industry

Direct
Sales

>$25B +
IndustryComplete 

Solution

Patch, kit, 
removal

Technology
Adopting

Market

Flexible 
pricing

Surgical 
Centers, 

Hospitals, 
Wound Care 

Center, Direct
Consumers

Reimbursement
• CPT Code (12001-13160)
• Medicare: G0168 code
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A platform model to maximize value and broaden applications

Cardiac

Skin Dental

Tendon

Liver

Large markets

Focused 
markets

High 
Commercial 
Opportunity

Low 
Commercial 
Opportunity

Technical and Clinical Fit and Feasibility

Medium Med/High High

C
om

m
er

ci
al

 O
pp

or
tu

ni
ty

Priority Indications (510(k))

Lower-Priority Indications

Dural/CSF

Partnering (PMA)

Hernia

POC

Veterinary
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Nature is the best engineer

LiMAX outperforms existing products

Total addressable market: >$25B+

Technology targets many unmet clinical needs

~$1M in total funding to date 
(Wyss Institute, NIH, Pharma Partnership)

Seeking $8M in funding through 510(k) 
clearance by 2022

Strong IP + publication portfolio

Summary
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