
A NOVEL APPROACH TO DEVELOP CULTURED MEAT:
DESIGN AND SIMULATION OF A LARGE-SCALE PRODUCTION PLANT

Part I: Introduction and Theoretical Principles
Dimitri Gómez I., Pérez Mateos P., Ramírez Gómez D., Torres Domínguez L. 

1. Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and consumers. Science, 360(6392), 987-992.
2. Kadim, I. T., Mahgoub, O., Baqir, S., Faye, B., & Purchas, R. (2015). Cultured meat from muscle stem cells: A review of challenges and prospects. Journal of Integrative Agriculture, 14(2),

222–233.
3. Massagué, J., Cheifetz, S., Endo, T., & Nadal-Ginard, B. (1986). Type beta transforming growth factor is an inhibitor of myogenic differentiation. Proceedings of the National Academy of

Sciences, 83(21), 8206–8210.
4. Megeney, L. A., Perry, R. L., Lecouter, J. E., & Rudnicki, M. A. (1996). bFGF and LIF signaling activates stat3 in proliferating myoblasts. Developmental genetics, 19(2), 139–145.

INTRODUCTION OBJECTIVES
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THEORETICAL PRINCIPLES

The aim of this project is to cover
a 1% of the current meat
substitute market in Amsterdam.

To accomplish this goal, the target
production will be of 7 metric
tons of cultured meat per year.

Beef has been chosen for its environmental
impact as it has the greatest water
consumption and the second greatest land use
per kilogram of meat.

Bovine satellite cells 
• Broadly preferred over embryonic or

pluripotent stem cells for an easier isolation
→ small biopsy under local anaesthesia.

• Widely studied.
• Activation required→growth factors.

The exponential rise of the global population has led to an important increase of livestock consumption, leading to more
greenhouse emission, land use and water usage. For instance, in 2018, 274 𝑚2of land were needed to generate 1 kg of
beef. These, together with the uprising concerns on animal welfare are encouraging the scientific community and
organizations to rethink our traditional forms of food production.

One of the fundamental strategies that has recently arisen to tackle the unbalances of traditional livestock production is
the cell-cultured meat alternative. Our proposal, framed in this strategy, is to develop an alternative approach for the
production of bovine meat using satellite cells. These cells will be cultured in stirred tank bioreactors attached to
microcarriers and will be subjected, first, to a proliferation process followed by a differentiation, resulting in product
organoleptically resembling meat.
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Differentiation of the satellite cells will be
considered as the fusion of the mononucleated
(classical) cells into multinucleated fibres,
phenotype that most resembles regular meat.

Basal medium
→ DMEM/F-12

Differentiation medium
• Insulin → Zinc sulphate ↑↑
• Albumin → α-cyclodextrin
• TGF-b
• bFGF

Proliferation is the stage of the process in
which cells are grown until the required cell
density is achieved.
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