


BACK TO THE BEGINNING (WITH SOMME
DIFFERENCES): THE USE OF ENZYMES AND
MICROORGANISMS IN CHEMISTRY



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THIS IS THE OLDEST TECHNOLOGY DEVELOPED BY
HUMANS, TOGETHER WITH METALLURGY.

Vine, beer, dairy products
Penicillins

Products naturally produced by microorganisms



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

Some highlights:

First quarter of eighteen century: ORGANIC CHEMISTRY IS
BORN

Wöhler synthesizes urea



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

Some highlights:

1906. THE CELL FACTORY CONCEPT.

Johnson postulates that some day all chemicals and sustances will
be produced using microorganisms.



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

Last highlights:

Last quarter of twenty century:

NEW TECHNOLOGIES AND SCIENTIFIC PLATFORMS START
TO WORK:



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

Microorganisms have been used for decades as sources of
antibiotics, vitamins and enzymes and for the production of
fermented foods and chemicals.

In the 21st century microorganisms will play a vital role in



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

In the 21st century microorganisms will play a vital role in addressing some of the
problems faced by mankind.

REALLY?

Some figures:

-at the beginning of 21st century, enzyme market is around 5% of the world chemical
market. GROWING, BUT NOT SO MUCH WITH NEW ENZYMES AVAILABLE FOR



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

In the 21st century microorganisms will play a vital role in addressing some of the
problems faced by mankind.

REALLY?

Some figures:

-at the beginning of 21st century, only 2% of chemicals are produced using
biotechnology (biosmilars and protein APIs excluded)



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

In the 21st century microorganisms will play a vital role in addressing some of the
problems faced by mankind.

REALLY?

Some figures:

- the number of industrially applied patents for chemicals to be biotechnology
produced is only a few percent of the new enzymes/ microorganisms launched



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

In the 21st century microorganisms will play a vital role in addressing some of the
problems faced by mankind.

REASONS WHY:

-Nevertheless high chemical reaction yields are claimed, main of the basic science
published results work at mM enzyme and substrate concentrations.

-This results are not enough for the industrial scale implementation at competitive



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

In the 21st century microorganisms will play a vital role in addressing some of the
problems faced by mankind.

REASONS WHY:

- Almost all enzymes and microorganisms need to be artificially modified before
suitable for industrial purposes.

- Conditions for chemical reactions are usually different from those working for



BIOTECHNOLOGY IS THE USE OF LIVING ORGANISMS OR
THE USE OF ITS PRODUCTS FOR THE OBTENTION OF
PRODUCTS OR SERVICES.

THE CELL FACTORY PARADIGM

In the 21st century microorganisms will play a vital role in addressing some of the
problems faced by mankind.

TECHNOLOGIES TO BE IMPLEMENTED:

-Cell and/or enzyme immobilization.
-Modification of the enzyme active catalytic center.
-Overexpression of enzyme genes in microorganisms.
-Use of alternative solvents, i. e. Ionic liquids.



Biochemize developments, some examples

ISOLATION OF SIBILININE ENANTIOMER TROUGH ESTERIFICATION



Biochemize developments, some examples

ISOLATION OF DEXKETOPROFEN ENANTIOMER THROUGH ESTERIFICATION



Biochemize developments, some examples

ESTERIFICATION OF POLYACRILIC ACID WITH ESTEARYL ALCOHOL



Biochemize developments, some examples

ALDOLIC CONDENSATION FOR THE PRODUCTION OF VORICONAZOLE



Biochemize developments, some examples

Diacerein (), also known as diacetylrhein, is a drug used in the treatment of . It works by inhibiting .

OXYDATION OF ALOIN FOR THE PRODUCTION OF DIACEREIN



Biochemize developments, some examples

PRODUCTION OF HYDROXYMETHYLFURFURAL FROM FRUCTOSE THROUGH
DEHYDRATION



Biochemize developments, some examples

PRODUCTION OF A SYNTHESIS INTERMEDIATE THROUGH MICHAEL
ADDITION





Biochemize developments, some examples

EXAMPLES OF BEST SELLER APIs THAT COULD BE IMPROVED
THROUGH ENZYMATIC SYNTHESIS

COOH

R

COOH

R

COOH

OH

R

Compuesto 1 ác. arilacético ác. arilpropiónico
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