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The Tufts University Center for Cellular Agriculture (TUCCA) was established in 2021 and serves as the umbrella for all 
cellular agriculture activities at the university

Tufts University Center for Cellular Agriculture

EDUCATION
The Cellular Agriculture 
Certificate Program 
(graduate-level)

The Cellular Agriculture 
Minor Program 
(undergraduate-level)

Course materials available 
online

RESEARCH
The National Institute for 
Cellular Agriculture

50+ active researchers 
across 5+ research groups

40+ peer-reviewed 
publications

INNOVATION
The Cellular Agriculture 
Commercialization 
Laboratory

25+ intellectual patent 
filings; 3+ licensees; 1x spin-
out company

2x publicly-available cell 
lines (iBSC, Mack1)

The National Institute for Cellular Agriculture (NICA) is a $10M, 5-year grant funded by 
the United States Department of Agriculture (USDA) across 8x universities 

The Industry Consortium leverages insights from 
our partners to perform pre-competitive research 

Medford/Somerville, Boston, Grafton

https://sites.tufts.edu/cellagcourse/course-materials/
https://cellularagriculture.tufts.edu/research/publications
https://www.kerafast.com/cat/1018/david-kaplan-phd
https://www.kerafast.com/cat/1018/david-kaplan-phd
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A LT E R N A T I V E  F O O D S  &  M A T E R I A L S

Tufts University Center for Cellular Agriculture

Alternative Foods
novel foods designed to supplant animal-based foods with positive 
impacts for public health, environmental sustainability, and/or animal 
welfare

Sustainable Materials
novel materials designed to supplant conventional materials with 
positive impacts for public health, environmental sustainability, and/or 
animal welfare

Cell-Based

Whole Cell

Byproducts

Plant-Based

Fungi-Based

Algae-Based

Cell-Based

Whole Cell

Byproducts

Plant-Based

Fungi-Based

Algae-Based

analog products from different, 
sustainable ingredients

products from same ingredients, via 
more sustainable production

cellular agriculture cellular agriculture

precision fermentation precision fermentation

cell cultivation & tissue 
engineering

cell cultivation & tissue 
engineering

e.g., silk proteins

e.g., leather, wood

e.g., dairy, egg proteins

e.g., meat, poultry, seafood
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Seafood
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H I S T O R I C A L  C O N T E X T

Tufts University Center for Cellular Agriculture

Cultivated meat first emerged as a concept of science fiction with references in novels like The Space Merchant (1952) 
and in episodes of Star Trek (1990). Famously, Winston Churchill predicted the innovation in a 1931 essay entitled “Fifty 
Years Hence”. 
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Science Fiction

(1900s – 1990s)

A lesser known quote –

"It will no longer be necessary to go to the 
extravagant length of rearing a bullock in 
order to eat its steak. From one 'parent' 
steak of choice tenderness, it will be 
possible to grow as large and as juicy a 
steak as can be desired.”

Frederick Smith
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Early Research

(1990s – 2011)
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Before the private sector gained interest, several early research efforts laid the groundwork. The first patents were filed 
in 1991 and 1997, the National Aeronautics and Space Administration funded the first public research published in 
2004, a preliminary economics study in 2008, and the first environmental impact assessment in 2011.

H I S T O R I C A L  C O N T E X T

[Tuomisto et al., 2011; Bejaminson et al., 2004; In Vitro Meat Consortium 2008]
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Industry Boom

(2011 – 2023)
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Between 2011 and 2023, over 170 cultivated meat companies were formed around the world to commercialize 
products. In 2020, Good Meat was the first company to obtain regulatory approval in Singapore and sell cultivated meat 
in a restaurant. In 2023, two companies obtained approval for the sale of cultivated chicken in the United States.

H I S T O R I C A L  C O N T E X T
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(2023 – 2024)

8Tufts University Center for Cellular Agriculture

The landmark regulatory approvals were followed by less positive signals such as negative media articles and cultivated 
meat bans passing in Florida and Alabama. In 2023, new company formation and investments declined by 75%+. In 
2024, multiple companies have shut down or announced major lay-offs.

H I S T O R I C A L  C O N T E X T
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The next decade of cultivated meat will be characterized by building ecosystems to enable a more mature industry. Early 
examples include $100M in funding from The Bezos Earth Fund to establish Sustainable Protein Centers, the 
publication of regulatory guidelines in South Korea, and the launch of the Nutreco cell feed production facility. 

H I S T O R I C A L  C O N T E X T
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T E C H N O L O G Y Making cultivated meat entails propagating animal cells by mimicking in vivo conditions in vitro – 
via bioreactors and culture media tuned to recapitulate temperature, nutrients, stimuli, etc. 
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T E C H N O L O G Y  –  C E L L  L I N E S

[Cummings 2023; Stout et al., 2020; Thrower et al., 2024; Pasitka et al., 2023]

Origin Cell Types:

• Embryonic stem cells

• Induced pluripotent 
stem cells

• Primary cells

Cow muscle cells
Pig fat cells

Chicken fibroblast cells

Animal cells are the primary ingredients of cultivated meat – dictating much 
of the texture, taste, and nutritional properties of the product.
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T E C H N O L O G Y  –  C U LT U R E  M E D I A

[CE Delft 2021; Stout et al., 2022; Stout et al., 2023]

Culture media is the feedstock for cultivated meat, supplying nutrients 
and signaling factors, regulating pH, and retaining waste products.
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T E C H N O L O G Y  –  S C A F F O L D  M A T E R I A L S

Common Materials:
• Cellulose

• Chitosan
• Alginate

• Glutenin
• Gelatin

Common Formats:

• Film
• Sponge

• Fiber
• Hydrogel

• Microcarrier

Scaffold materials are an optional component; providing 
texture and mechanical cues for structured tissue formation.

[Li et al., 2024; Rubio et al., 2019]
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T E C H N O L O G Y  –  B I O P R O C E S S  D E S I G N Bioprocessing incorporates the equipment and procedures 
used to propagate, differentiate, and harvest cultivated meat.

[Pasitka et al., 2023; The Good Food Institute 2023]
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O R G A N O L E P T I C  P R O P E R T I E S

Def. The sensory characteristics of a substance; such as properties related to appearance, aroma, taste, and texture.

Appearance
e.g., color, structure, size, shape

Some products (ground meat, chicken) are 
indistinguishable from conventional meat; 

while others have notable differences

Similarities:
• Color
• Structure

Differences:
• Strand size
• Fat tissue

Similarities:
• Color
• Structure

Differences:
• None?
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O R G A N O L E P T I C  P R O P E R T I E S

Def. The sensory characteristics of a substance; such as properties related to appearance, aroma, taste, and texture.

Appearance Aroma
e.g., color, structure, size, shape e.g., color, structure, size, shape

Some products (ground meat, chicken) are 
indistinguishable from conventional meat; 

while others have notable differences

Studies on aroma are limited and show 
some alignment in compounds and good 

alignment in sensory panel data

Similarities:
• Color
• Structure

Differences:
• Strand size
• Fat tissue

Similarities:
• Color
• Structure

Differences:
• None?

[Lew et al., 2024]
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O R G A N O L E P T I C  P R O P E R T I E S

Def. The sensory characteristics of a substance; such as properties related to appearance, aroma, taste, and texture.

Appearance Aroma Taste
e.g., color, structure, size, shape e.g., color, structure, size, shape e.g., specific flavor notes, likeability

Some products (ground meat, chicken) are 
indistinguishable from conventional meat; 

while others have notable differences

Studies on aroma are limited and show 
some alignment in compounds and good 

alignment in sensory panel data

Two studies have been performed on the 
taste of cultivated chicken; each receiving 

good evaluation (4.21/5; 8/10)

Similarities:
• Color
• Structure

Differences:
• Strand size
• Fat tissue

Similarities:
• Color
• Structure

Differences:
• None?

[Lew et al., 2024; Chong et al., 2024; To et al., 2024]



18Tufts University Center for Cellular Agriculture

O R G A N O L E P T I C  P R O P E R T I E S

Def. The sensory characteristics of a substance; such as properties related to appearance, aroma, taste, and texture.

Appearance Aroma Taste Texture
e.g., color, structure, size, shape e.g., color, structure, size, shape e.g., specific flavor notes, likeability e.g., tenderness, juiciness

Some products (ground meat, chicken) are 
indistinguishable from conventional meat; 

while others have notable differences

Studies on aroma are limited and show 
some alignment in compounds and good 

alignment in sensory panel data

Two studies have been performed on the 
taste of cultivated chicken; each receiving 

good evaluation (4.21/5; 8/10)

Many studies have been performed on 
texture; due to the ease of collecting 

mechanical data in lab

Similarities:
• Color
• Structure

Differences:
• Strand size
• Fat tissue

Similarities:
• Color
• Structure

Differences:
• None?

[Lew et al., 2024; Chong et al., 2024; To et al., 2024; Le et al., 2024]
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C H A L L E N G E S  &  O P P O R T U N I T I E S

CELL LINES
Resource-intensive cell line development ($2-20M) 

Insufficient cell differentiation (i.e., muscle, fat maturation)

CULTURE MEDIA
Costly media ingredients (i.e., growth factors, recombinant proteins, amino acids)

Food safety validation of media ingredients

SCAFFOLD MATERIALS
Matching the mechanical properties of conventional meat

Integration of scaffolding with bioreactors

BIOPROCESS DESIGN
Improving cell yield

Achieving economies of scale
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A C K N O W L E D G E M E N T S

Deco Labs
Dr. Andrew Stout
Dr. John Yuen Jr

The Cellular Agriculture 
Commercialization 
Laboratory
Ruben Torres-Sanchez
William Shaw
Frannie Shechter
Olivia Calkins

New Harvest
Isha Datar
Breanna Duffy
Dwayne Holmes
Yadira Tejeda-Saldana

The Tufts University Center 
for Cellular Agriculture
Dr. David Kaplan
Dr. Matt McNulty
Meera Zassenhaus
Dr. Scott Frost
Dr. Kyongbum Lee
Dr. Ayse Asatekin
Dr. Barry Trimmer
Dr. Eugene White
Dr. Sean Cash
Dr. Nicole Tichenor 
Blackstone
Katie Stebbins
Dr. Xinxin Li
Dr. Taehwan Lim
Dr. Amin Nikkhah
Sophie Letcher
Michael Saad
Kirsten Trinidad
James Dolgin
Ellie Contreras
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