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4 Stephens, N., Di Silvio, L., Dunsford, I., Ellis, M.,
Glencross, A., & Sexton. A. Bringing cultured meat to
market: technical, socio-political, and regulatory
challenges in cellular agriculture, Trends in food
science & technology, 78, 155-166 (2018) DOI:
10.1016/;.tifs.2018.04.010

5 Hadi J, Brightwell G. Safety of Alternative Proteins:
Technological, Environmental and Regulatory Aspects
of Cultured Meat, Plant-Based Meat, Insect Protein
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and Single-Cell Protein. Foods. 2021; 10(6):1226.
https://doi.org/10.3390/foods10061226

6 Hippo patent (Memphis Meats): WO 2018/208628 Al
(15.11.2018)

7 Liu Z, Lin L, Zhu H, Wu Z, Ding X, Hu R, Jiang Y,
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Selecting the right cells —|_
- " <

The process starts with careful selection of animal cells. . Nu“'e_n_t me_d'a . . .
These are generally stem cells, which have the potential = Like all living things, animal cells require not only ideal
to develop into different kinds of specialised cells such as environmental conditions, but also optimal nutrition to grow.
muscle fibre cells or fat cells. These cells are then Cells in the bioreactors are placed in a specially formulated
analysed to determine their purity and ascertain that they growth media, known as a nutrient media, which supplies

are free from harmful biological agents. them with nutrients such as carbohydrates, fats, proteins
and minerals.

Throughout the process, scientists keep track of the

exact source, characteristics and form of the cells Apart from nutrients, cells may also require the presence of
growth factors to grow. Currently, the source of growth factors
for cell culture still relies heavily on animal sources, negating
some of the advantages of cultured meat. Scientists are, however,
actively looking into the use of alternative sources for these
growth factors such as separately growing cells that can produce
these growth factors simultaneously with the muscle cells used to
grow the cultured meat.
Throughout the manufacturing process, the composition of
nutrient media fed to cells may also be changed to stimulate
stem cells to develop into different cells such as muscle or fat cells.

Scaffolding
At this point, the cultured meat is paste-like and can be added
to other ingredients to make minced meat products such as

Growing in bioreactors
meat balls and sausages.

The cells are then placed in a bioreactor to allow
them to grow and divide to increase their numbers.

closely resemble whole meat cuts, scientists grow the cells on

Bioreactors are machines which are designed to porous materials known as scaffolds.

carefully control the environmental conditions that
cells are exposed to, such as oxygen levels and
temperature, mimicking conditions for growth in
the animal body.

l To obtain end products with 3-dimensional structures that more

While scaffolding materials are generally expected to be inert
during the production process, they are derived from edible
substances as they are consumed as part of the cultured meat.
Scientists have explored the use of edible plant-based scaffold
materials such as plant cellulose and seaweed alginates, as these
add nutritional value and are also conducive for the growth of cells.

These technologies and techniques are similar
to those used for beer and yoghurt.

Edible
Stem cells scaffold

e m
L A
\ ‘ Tissue

construct

Tissue constructs » - _— ) J Myotubes mature

form Myospheres into Myofibres

Myospheres can
develop into Myotubes

Small strands of meat are

combined and can be used
l as an ingredient in food

-

B2 YUAR—LEBERKFOFITHICEFTEINAFVT7 I/ 2—2AV-HREERSOEY A

Image credit: Firn/Shutterstock. com

H B : A growing culture of safe, sustainable meat, By Singapore Food Agency, Published 04 Jan 2021,

Updated 22 Jan 2021. https://www. sfa. gov. sg/food-for—thought/article/detail/a-growing—culture-of-
safe-sustainable-meat
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Cell sourcing Production Harvesting Food processing

This step may include
muscle biopsy,
obtaining stem cells This step may include
or any other cells, cell cell proliferation, cell
reprogramming, cell differentiation and
selection, cell isolation, bioreactor expansion
cell storage and overall
cell line development

This step may include
This step may include any other processes
cell and/or tissue after harvesting the
harvesting products from the
bioreactor
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