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What is Biotechnology?

actories for chemical synthesis
Iving ' gy (industrial, commercial or
ctical application ience)
\aceutical
ricals made with medical applications
d on structures within the body and their functions
'@ Drug Development
= Product that can apply to varied problems, trial and error

- = Scientific advances allow us to create therapies for a
specific purpose.
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Research and Development

N

Cost ~ 900 million dollars
per drug


http://www.tysabri.com/

Biomanufacturing Process

B
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hat the cells will grow in is called

dia t provide all of the nutrients
1t the cells neec

‘OW
roduce

ake the chemical product that we want to
vest.

= Media must be completely free of organisms
or viruses (sterile).




sell L Development

‘biotechnology must meet certain

' ' fast
change as they reoduce (no mutations)
ble to grow in a culture
: > the product
= Grow on inexpensive nutrients.




Genetic Engineering

1at occur in nature usually do not

tic engineering is the process of placing
‘genes that produce the proteins we want
1 cell that will:
w in a culture
| ress the gene for producing that protein
= Make the protein in the form we need.

@ Cells requently used include Chinese Hamster
- Ovary (CHO) cells and E. coli cells.

= Tysabri made by Biogen Idec uses CHO cells




enetic Engineering Isn’t
eering doesn’t change an organism into

anism, it only gives them a gene to
they wouldn’t ordinarily make.

“Okay—is there anybody ELSE whose homework ate their dog? "




onoclonal Antibodies

Hybidromas screened for -

antibody production
Antibody-producing

hiybridomas cloned
fMonoclonal antibodies
isolated for cultivation

Monoclonal Antibody Production




" Cell Growth

cells have been developed and tested,
erown in production quantities so
ough medicine to sell.

culation is t oduction of cells into the
a where they will grow.

are often grown in containers of
nally increasing size - called “staging”

starting with a small vial, a “seed batch.”




~ Cell Growth

e the growth chambers for cells.

orevent the growth of
/ _--’te Org; . S.

rred, with many sterile inlets and outlets
fluids and gases
n be as large as 100,000 L (4 tanker trucks)

= Monitored constantly - temperature, pH,
number of cells, oxygen levels, CO,, etc.

5 Cells may take a week to grow or only a few
days depending on the type.




Viable Cells/mil
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Recovery and Purification

s have grown enough, the product
vered and purified.

: e carefully, because the
mical produc often be easily damaged.
very involves:

oval of the cells and cell debris
noval of excess water (concentration)

'@ Purification involves:

= Removal of all other chemical compounds other than
a solvent the product may be dissolved in.




very and Purification

en many steps involved in this
of it as trying to get the orange
1e carrots that are in a chicken

e

5 may include:
ration - which gets rid of things based on size - small
gs can pass through the filter and large things cannot

itrifugation - which spins the media and can be used
% ove denser materials that sink to the bottom

= Column chromatography - which can hold on to certain
substances based on their chemical or physical properties.
Then those substances can be washed out in a new
solvent.
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the process is to put the product in
the customer and put it into a

s can be:
nular- like the enzymes that go in detergents
rile solution - like medicines that have to be injected
thers
1e other steps, if the product is a medicine or

food then everything must remain sterile for the
- whole operation.

= The smallest contaminant could kill a patient.




Packaging and Filling




Biotechnology’s Future

and Prevention of disease
ition of foods

ark sease
geted Therapie disease

Therapies for disease

ransplantation to grow replacement
ns for humans in other animals

'@ Regenerative Engineering to grow back dead
~ or diseased organs

= Vaccines to prevent infectious disease




- Citation

ome content courtesy of Biogen

rolina 2chnology Center
ations, including Bioworks curriculum,
1e content.
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