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John Warnerôs 5 Elements of Innovation

1. All innovation begins with science fiction

2. Innovation happens not within the field of focus but in 

the periphery.

3. Encyclopedic knowledge inhibits innovation in the 

absence of intuitive knowledge.

4. The ability to innovate is simultaneously proportional to 

wisdom and the tolerance of intellectual risk.

5. Innovation is orthogonal to complexity.
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Renovation
The 2011 World Science Fiction 

Convention

August 17-21, 2011, Reno, 

Nevada
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Encyclopedic Knowledge
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Daniel Shechtman, who has won the 

chemistry Nobel for discovering quasicrystals, 

was initially lambasted for 'bringing disgrace' on 

his research group

"His discovery was extremely controversial. In 

the course of defending his findings, he was 

asked to leave his research group," the Nobel 

committee at the Royal Swedish Academy of 

Sciences said in a statement. 
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The WBI Invention / Innovation Research Method

Parameterization

Integration

Optimization



WBI Technical Platforms

1. Green Chemistry Design

2. Polymer Photochemistry

3. Low Temperature Metal Oxides

4. New Synthetic Methods

5. NonCovalent Derivatization
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ñThe Incorporation of Hazard Reduction as a Chemical Design Criterion 

in Green ChemistryòAnastas, Nicholas; Warner, John C. J. Chem. 

Health and Safety 2005, 12(2), 9-13.
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Controlled Hydrophobicity

N
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OO

N

+
N

+

8 8-n n

n Theta (o)

0 63.6 ± 12.2

2 76.3 ± 11.3

4 81.8 ± 3.5

6 88.9 ± 6.3

8 94.2 ± 5.6

J. Polymer Sci., Part A: Polymer Chem. 2007 45, 1296-1303.



Chem. Commun. 2007 2503-2505.

Polymer Preprints 2006, 47,  829-830.

Critical micelle concentration (CMC) values of block copolymer systems

Entry Polymer code Irradiation/J cm CMC ppm/mg mL

1 poly(VMT-b-VPS) 0 140

2 poly(VBT-b-VPS)-H 0 31

3 poly(VBT-b-VPS)-H 0.3 27

4 poly(VBT-b-VPS)-H 5 9.8

Core-Shell Emulsion Controlled Release



Antimicrobial surfaces

E- Coli Bacterial growth

Control plate : no polymer Coated plate : no bacterial growth

J. Bio. Mat. Res. 2006 79A(4), 874-881.



Tissue Engineering

Tissue culture polystyrene Tissue culture plastic

Coated with VBT 
polymer
VBT-TEQ+ or VBT-VPS-

Plate cells (human 

fibroblasts) on VBT 
polymer surface

Cells attach and 

proliferate over several 
days

Colorimetrically assess 

cell count

Rinse away uncrosslinked 

polymer. 

Irradiate @ 254nm to 

crosslink VBT 



Templated Conductive Polymers

J. Am. Chem. Soc. 2005 127, 9100-9104 



Hair and Fabric Curling and Toning

Cannon, Amy S.; Raudys, 

Jennifer; Undurti, Arundhati; 

Warner, John C. PCT Int. 

Appl. 2004, 23pp WO 

2004058187.

Society of Cosmetic Chemists Annual Scientific Seminar 

Proceedings, Boston, MA  2006, 46-47.
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Titanium Dioxide Film Formation: Sol-Gel Process

J. Sol Gel Sci.2005 36 157-162. 
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J. Phys. Chem. 2007, 111 8139-8146.



Å Palm-sized photocatalytic reactor

Å UV LEDs coated with TiO2 for oxidation 

of Arsenic.

Å Low-power, battery operated system

Å Oxidized arsenic removed by adsorption 

to zero-valent iron (iron filings). Arsenic 

is permanently bound to iron. 

Å Benefits of using iron:

ï Fast kinetics, requiring residence 

times of 1 minute for removal of As

ï A high load capacity

ï Insensitivity to pH

ï Cost-effective

Compartment for

battery supply

Top view Side view

Photocatalytic Water Purification



Paul Hawken

Janine Benyus

John Warner

Ultra Low Cost Non-Toxic Solar
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Tyrosinase

Tyrosinase

Nontoxic, Environmentally Benign Hair Coloring



Water Based Non Toxic Photoresist Cleaning Solutions



Increased Bioavailability for a Parkinsonôs Disease Drug



WBI Technical Platforms

1. Green Chemistry Design

2. Polymer Photochemistry

3. Low Temperature Metal Oxides

4. New Synthetic Methods

5. NonCovalent Derivatization



Synthesis FormulationSynthesis & Formulation



Materials Construction

Materials

Electrons
Neutrons
Protons

Atoms

Molecules

Hints
From

Nature



"Aromatic-Aromatic Interactions in Molecular Recognition: A Family of Artificial Receptors for 

Thymine that Shows Both Face-To-Face and Edge-To-Face Orientations."  Muehldorf, A. V.; Van 

Engen, D.; Warner, J. C.; Hamilton, A. D., J. Am. Chem. Soc., 1988, 110, 6561.



"Molecular Self-Assembly in the Solid State.  The Combined Use of Solid State NMR and 

Differential Scanning Calorimetry for the Determination of Phase Constitution."  Guarrera, D.; 

Taylor, L. D.; Warner, John. C. Chemistry of Materials 1994, 6, 1293.



Covalent Derivatization

If we want to make a hydroquinone less water soluble, we 
typically will add an alkyl group.
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Intermolecular Interactions



Binary Intermolecular Interactions


