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Our Company's 
Focus

 Mission: to address global climate 
concerns by extracting raw materials 
from surplus waste and partner with 
industrial firms to upcycle these 
starting materials for sustainable 
manufacturing practices

 Scrap tires are a mounting issue for 
local governments, waste 
management companies, and most 
importantly the environment

 317 million waste tires produced 
every year

 9 tires trashed every second

Environmental Impacts of Waste Tire 
Disposal https://ecogreenequipment.com/ (accessed 2023-05-25)
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Difficulties Addressing the Problem
 Current methods are inefficient and harmful

 Current initiatives from other companies are still energy intensive

The Tire Waste Problem https://www.prtitech.com/ (accessed 2023-05-25) 3



Why they are hard to recycle…

 Materials that need to be 
separated

 Rubber (48%)

 Steel (15%)

 Carbon black (22%)

 Textiles (5%)

 Other (10%)
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Spin Biotech 
makes the separation 
process worthwhile by 
focusing on upcycling the 
rubber to value added 
products

Korniejenko. J. Compos. Sci. 2021.



Bio-Degradation of Rubber

 Bacteria in landfills and dumps have 
developed enzymes that can degrade rubber
 Rubber oxygenases (RoxA, RoxB)

 Latex clearing proteins (lcp)

 Devulcanization of rubber
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 C-S bond degradation via 
enzymes
 S-methyltransferases

Shah, Intl Biodeterioration & biodegradation (2013)
Basik, Polymers (2021)

Dunbar, Chemical Reviews (2017)
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Timescale and Efficiency of Processes
 Devulcanization of rubber
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 Evidence of degradation over 4 weeks by EDS spectroscopy
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Over four weeks, 43.39% of 
rubber was broken down

Better than 1000s of years in a 
landfill

Aboelkheir, Sci. Rep. (2019)



Enzyme production and purification

Insert genesE. coli strain 
engineering

Culture 
(bioreactor)

Harvest 
bacteria

Affinity purify 
enzymes

- Rubber degrading enzymes
- Devulcanization enzymes
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Purify enzymes

Alberts B. Molecular Biology of the Cell. 4th edition.



Processing the Tires
Magnets used to 

separate the steel 
from rubber

Heat and solvent 
will separate out 

carbon black

DMS and isoprene
Recovering carbon black from waste 
rubber. U.S. Patent 3978199A.

Enzymes to break 
rubber into 
constituents
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Rubber can be reused!

Isoprene + DMS



Upcycle tires for multiple uses
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Polyisoprene - What is it, Uses, & More | Kent Elastomer Products
DMS - Gaylord Chemicals

https://www.kentelastomer.com/what-is-polyisoprene/


Market for Technology
 80% of tires end up in landfills

 We have developed a solution that will be able to upcycle most of these tire 
materials into various usages

Steel

• Building 
products

• Raw material 
for 
manufracturing

Carbon black

• Tires and hoses
• Additive to 

lithium 
batteries

Rubber 
constiuents

• Isoprene
• Household 

items
• More tires

• DMS
• Solvents for 

organic 
reactions
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Korniejenko. J. Compos. Sci. (2021)
Xin, J. Electrochem. Soc. (2015)



Monetary Profits and Other Benefits

 Current tire recycling costs are $15 per ton with 
recycled tires selling for $25 per ton

 Profit = $10 per ton

 With enzymes upcycling the rubber, it will cost $200 
per ton

 DMS is currently $63 per liter on Sigma Aldrich's website 
(CAS # 471577)

 If our reaction has a 20% yield, we obtain 214 L of 
DMS for one ton of tires, which is ~$13,500

 Profit on DMS alone = $13,300

No value is added

Value is added
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Tire Shredding. https://recyclingequipment.com/ (accessed May 25, 2023)
Watcharakul, BMC Microbiol. (2016)
Basik, Polymers (2021)



The Team

Thanh Thanh Nguyen Phan
Protein Engineer

Nicholas Calzadilla
Organic Scientist

Owen Courtney
Materials Scientist

Alexis Harvey
Characterization Scientist

Overall Breakdown of 
Tire Components

Optimization of Processes

Overseeing Organic 
Materials Production

Overseeing Bacteria 
and Protein Production
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In Summary
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Only 20% of the 317 million tires discarded every year 
are recycled

Our proprietary technology allows these tires to be 
upcycled into value added materials

Our team has the combined materials and 
bioengineering background to make it happen



Thank you for your attention!

Happy to take any questions!
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