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Genencor and Dow
Corning Team Up to
Make New Products
Carol Potera

L
ooking for unique opportunities

in megatrends, such as biotech-

nology and materials science,

would appear to be a good 

business strategy in today’s high-tech

world. The leaders of Genencor Interna-

tional, Inc. (Palo Alto, CA) and Dow

Corning Corp. (Midland, MI) took that

approach and formed a strategic alliance

to create a new technology platform,

called Silicon Biotechnology™.

This merger of silicon chemistry and

biotechnology represents “Genencor’s

theme of pushing the boundaries of

biotechnology,” says Thomas Mitchell,

president and CEO of Genencor. In fact,

the concept of Silicon Biotechnology is

so new that he knows of no other 

company designing products that inter-

sect both disciplines. “That’s what makes

it so exciting,” adds Mitchell, who 

envisions revolutionary new products

that will benefit both industrial and

healthcare-based customers.

Dow Corning is the world’s largest

manufacturer of silicon materials, which

are found in cosmetics, personal care

items, detergents, computer chips,

plastics, and textiles.

“We believe that biotechnology is one

of the most critical new technologies of

the 21st century, and it will have a 

profound impact on material sciences,”

says Stephanie Burns, executive vp of

Dow Corning. “Dow Corning needs a

strong alliance partner to exploit these

exciting opportunities in a revolutionary

new area. With Genecor, we found one.”

Experts at Genencor and Dow Corn-

Silicon Biotechnology

Various forms of silica and silicone: silicon metal, powder, fluids, granules, and pellets in glass beakers.
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ing are drawing on expertise at both

companies to coordinate the new effort.

About 50 people are involved in forming

alliances and assembling teams to explore

product leads. Ideas for unique Silicon

Biotechnology products still are either

theoretical or in the early stages of

research and development. Selective 

hirings will occur to staff new positions

created by the hybrid technology.

Products developed by the alliance 

will be commercialized jointly, and the

partners will share the profits. During the

initial two-year research phase, Dow

Corning will pay Genencor up to $35 

million, including $12 million upfront,

plus research funds and milestone 

payments.

Unlimited Possibilities

In the short term, personal care 

products, fabric care, and cleaning 

products, currently produced by both

companies, seem a natural fit for Silicon

Biotechnology innovations. The first

products will likely occur in these 

markets.

In the longer term,Silicon Biotechnology

will be applied to biosensors, protein

engineering, and biocatalysis to enhance

their properties and improve perfor-

mance. New biopolymers and functional

medicinal compounds, including con-

trolled drug delivery systems, are strong

possibilities for development. “We have

more ideas than we can practically devel-

op,” says Karl Sanford, Ph.D., vp of

technology at Genencor.

By matching Dow Corning’s expertise 

in silicon chip technology with 

Genencor’s abilities in biotechnology,

Dr. Sanford foresees the development of

sensitive and rapid biosensors for both

diagnostic and environmental monitor-

ing. “Genencor never was able to explore

this area before. Now we can match biol-

ogy and silicon expertise to create new

devices,” he says. The combined effort

might also lead to the creation of new

organosilicon compounds with advanced

biological features, such as acute recogni-

tion and superior signal transduction

capability.

In addition, unique silanes could bring

bioreactive functions to computer chips

or other inorganic material. Other prod-

ucts may incorporate technical advances

in electronic switching and photonics.

So-called “smart” materials are a good

example of what may emerge from com-

bining the best of the two technologies.

For instance, Genencor has a proprietary 

platform called targeting technology that

allows the creation of biological mole-

cules with both high specificity and high 

anti-specificity. From this technology,

bioadhesives can be developed that stick

to skin, but not to hair. By appending 

silicon and biological compounds, a

smart bandage may evolve that delivers

drugs in a controlled manner to facilitate

wound healing.

Silicon Biotechnology may also impact

nanotechnology. A number of marine

organisms build protein lattices for 

deposition of silica and other inorganic

materials. It might be possible to 

engineer these proteins for the bio-

production of silicon chips and other

nanostructures. Other microorganisms

generate energy, respond to light, and

move towards some molecules, while

moving away from others. Silicon

Biotechnology may help to understand

the molecular biology behind these 

characteristics and harness them for use

in nanoscale devices designed after 

natural system counterparts.

“Given the abundance of silicon in the

earth’s crust, it comes as no surprise that

natural systems have evolved to make use

of this material,” says Dr. Stanford. “Our

alliance will use the lessons of evolution 

to discover and produce a new class 

of materials. This is the kind of cross-

discipline challenge that our scientists

thrive on, and that we have tackled suc-

cessfully throughout Genencor’s history.”

Building on Silicon’s Strength

Silicon is the second most abundant 

element in the earth’s crust  (oxygen

ranks number one). The physical charac-

teristics of silicon make it amenable to

innovations. Silicon, which is derived

from silica sand or quartz, is an expand-

ed shell that can form up to six bonds,

compared to carbon’s ability to form only

four bonds. Consequently, silicon lends

flexibility to materials to which it’s

added.

“If you merge silicon with biological 

systems in innovataive ways, you should

form hybrids that have better properties

than either alone,” says Dr. Sanford.

Silicon innovations should fit well into

Genencor’s existing platforms, which

include biocatalysis, molecular evolution,

protein engineering, enzymology, and 

drug delivery systems. Founded in 1982,

Genencor officials say they have used

biotechnology tools to revolutionize 

industry and solve unmet needs. The 

company is recognized worldwide as a

leader in the development and optimiza-

tion of industrial enzymes that wash

clothes, clean dishes, soften fabrics,

convert cornstarch to sweeteners, and 

convert biomass to energy, among others.

More recently, Genencor has launched

technology platforms to optimize 

epitope mapping to reduce allergic 



reactions to therapeutic proteins; protein

expression to discover new drugs for

inflammation; molecular evolution to

boost the immune response and design

better vaccines; and transgenic mice to

use as models for human disease. Silicon

Biotechnology could improve any 

of these diverse endeavors, once its

potential is better understood.

The merger of two premier companies

to generate new Silicon Biotechnology

products “is a robust opportunity, and

we’re just getting started,” says Mitchell.

“We intend to make a major impact over

the next 10 years in diverse multibillion

dollar markets.” GEN
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