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A. Current Program Status
I. Overview

This report summarizes the results from the first three years of ONR support and
direction of the "Core Program" of the I/U Center for Biosurfaces (IUCB) and includes the
Center’s request for renewal of funding for an additional 3-year period. In the three years of
ON".-funded operation of the multi-organization IUCB, all originally proposed components of
the program were performed: a "core" research program, "associated" and "affiliated" research
projects. Associated projects were funded after ONR and other representatives of the Members
Advisory Board (MAB) reviewed and approved using Members funds, within the Membership
Agreement. Affiliated projects were smaller projects, funded by State or University sources
after similar MAB review. They were meant to seed activities for later consideration for direct
funding by the MAB. Funding provided by the New York State Center for Advanced
Technology was also used for "core" research activities, while the University’s contribution
enabled continued attention to technology transfer activities, :

State and University funding, along with that from ONR and industry, developed and
sustained the base of fundamental research. The IUCB is now attracting industry and university
funding for a new group of associated projects recommended at the MAB proposal evaluation
meeting held January 29, 1991, and confirmed on June 27, 1991 The originally anticipated
funds for affiliated projects have been cut, reflecting New York State’s current fiscal problems.
The research projects currently recommended for funding are listed in Appendix A to this report.

II. Membership Status

The IUCB has recently completed new research agreements with Bausch and Lomb, Inc.
and Becton-Dickinson Corporation, now joining with American Cyanamid, Procter and Gamble,
and GIBCO-Life Technologies, as Center Members with the Office of Naval Research (ONR)
in support of the Core Program. Nobelpharma USA has indicated that budget problems will
prevent its continuance of membership this year. Additional center membership agreements
currently are being negotiated with Rich Products Corporation and Union Carbide Corporation.

A new Center Prospectus was issued in August 1990 and ha= been a valuable document
in the solicitation of new members; an updated version of the Prospectus is in preparation for
issue in 1992. Our goal is to add at least two new industries to the Members Advisory Board
by the end of 1991, bringing membership to eight, and two more Members prior to the Advisory
Board meeting of June 1992.

II1. Current and Projected Operating Budgets

The IUCB was originally set up to operate with a balance of four sources of income for
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the program. The first was Grant NSF CDR #88-17192, providing funding for administration
of the program at SUNY Buffalo and for cooperative research at Montana State University,
(MSU), with Dr. Keith Cooksey serving as the MSU-based Principal Investigator. While
continuing to offer space, overhead waiver, and equipment/facilities assignments, the University
awarded funding to the Center in the amount of $44,707 for 1990-91 (in comparison to $94,000
in 1989-90) as part of the University’s "Organized Research Unit" program. Continuation
funding has been requested from the University by the TUCB at the level of $130,000 for
1991-92 to recoup the current year budget shortfall and replace State funds no longer available
through the Center for Advanced Technology program. The third component of funding, a
commitment of approximately $200,000/year for Biosurface Science research from the New
York State (NYS) Center for Advanced Technology (CAT) located at the University, was
reduced to $80,000 and added to the ONR-supported "core" program this past year. Renewal
of our prior successful program that provided funding (allocated through advice and review by
the MAB,) for affiliated research related to the IUCB program will be difficult. The University
and New York State’s Center for Advanced Technology at Buffalo, had both agreed that the
MAB'’s review procedure was an important technology transfer mechanism and met the
requirement for industrial relevance. The Center Co-Directors are continuing their efforts to
restore this important source of funds.

ONR and other Center members provide the most important component of funding for
the IUCB program. In Year 3, membership fees increased to $200,000 (5 members); add-on
projects accounted for an additional $60,00. The projected total budget for the ITUCB for Year
4 (August 15, 1991 to August 15, 1992) is $729,400. "Core" program support from the NYS
CAT allowed for IUCB’s continued partial staffing of an instrument center originally equipped
at a cost to the State University of New York in excess of $3,000,000 in 1988-89. The primary
budget goals for the next 3 years are expansion of the membership to provide a larger funding
base, and restoration of the original funding levels committed from the State and University.,
As a means of cost cutting for the program’s administrative components, and a necessary
response to the cut in State support, management responsibility (and personnel) for the major
instruments utilized by the Center has been transitioned to the Department of Biomaterials (G.H.
Nancollas, Chairman). While this lessens the burden on Center Staff, access to the equipment
for projects of the IUCB is maintained because both Center Co-Directors are faculty in the
Biomaterials Department.




Projected IUCB Operating Budget, Year 4 (1991-92)

Members (7 @ $40,000) 280,000
University/State Commitment 150,000
Add-On Projects, Service and Facility 160,160
NSF 99,240
ONR 40,000
TOTAL: 729,400

IV. Other Study Issues

The Center continues to develop plans for a Young Scholars application, International
Program and TIE projects with other IUCRC’s. The status of these plans is reviewed in
working papers collected in Appendix B.

B. Current Research Status
I. Summary of the Research Program

As aresult of the MAB review meetings in January and June 1991, continuation of "Core
Program" activity and four new projects were recommended for a 12-month period. The MAB,
in June 1991, did recommend changes in emphasis and acceleration of the cell biology and
bacterial adhesion aspects of the ongoing and new projects. An overview of the collective
program is given in Figure 1 (Gantt Chart). Current research abstracts and brief biographical
sketches of the principal investigators are included in Appendix A:

Dr. Frank Bright (Department of Chemistry) - Quantification of Protein Sorption and
Desorption at Interfaces Under Ambient Conditions;

Dr. Joseph Gardella, Jr., (Department of Chemistry and Department of Biomaterials) -
Ultra-High Vacuum Surface Analysis of Model Organic and Biological Films on Solid Substrata;

Dr. George Nancollas (Department of Biomaterials and Department of Chemistry) -
Mineralization and Dissolution Kinetics Studies at Plasma- Sprayed Implant, Ceramic and
Immobilized Macromolecular Surfaces;

Dr. Robert Baier (IUCB; Department of Biomaterials and Department of Biophysical
Sciences) - Substratum-Induced "Conditioning” Film Changes as Revealed by Thin-Layer
Immunoassay;

Dr. Keith Cooksey’s project, conducted at Montana State University over the past year,
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was given a no-cost extension by the MAB; this project is entitled "A Study of Adhesion of
Fouling Diatoms to Surfaces of Defined Composition Including an Examination of the Source
and Role of the Conditioning Film.” NSF funds earmarked for Montana State University were
awarded to Dr. Gordon McFeters (Department of Microbiology) in the current year, to study
the physiological status-of bacteria in biofilms. The Montana State University relationship is
further described in Appendix B. Although the Members Advisory Board still has this
collaborative agrzement under study, it has suggested an action plan for better integration of the
MSU investigators into the Center’s program.

Based on the MAB recommendations of a series of shorter-term (4-6 months) projects
for funding from New York State’s contribution, the Board has recommended continued funding
only for the project of Dr. John Campbell - The Response of Normal and Carcinoma Cells to
Implantable Biomaterials, augmented by additional studies to be led by Dr. Anne Meyer, as Co-
Principal Investigator. The Agendas of the June, 1990, January, 1991 and June, 1991 MAB
meetings are included as Appendix C.

II. Technical Personnel

In addition to research faculty, the following individuals provided the 1990-91 techniral
and management foundation of the IUCB:

Robert E. Baier, Co-Director

Joann Earle, Research Support Specialist, Core Program (Transverse Analysis)
Joseph A. Gardella, Jr., Co-Director

Gary L. Jones, Senior Research Support Specialist, Core Program (Planar Analysis)
Anrne E. Meyer, Program Manager

Terrence G. Vargo, Post-Doctoral Fellow (High-Vacuum Surface Spectroscopy)

Graduate research students involved in the Center’s program are listed in Appendix D.,
along with their faculty advisors.

The NSF also supported two under-represented (women and minority) undergraduate
research students through the IUCB in the past three years. Fred Archer, III, now at Cornell
University, is receiving continued NSF support through 1991-92, contributing to both "core
program” and "associated project" activities.

C. New and Continued Research Support Request

I. Continued NSF Support of IUCB Program

Base NSF support for 1991-92, in the amount of $75,000, has been requested and
received for continuation of the joint program between the Buffalo and Montana groups. In

addition, NSF has agreed to support an affiliated Research in Undergraduate Institutions project
on graft polymerization to surfaces, and the minority undergraduate research assistant. A total
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budget of $118,478 has been approved by NSF for 1991-1992.

II. Continued ONR Support of JIUCB Program

As detailed in Appendix H., the Office of Naval Research is zequested to extend Task
I funding of the current grant for an additional period of 3-years, -at an annual budget of
$40,000/year to support our "Core Scientific Efforts for Biosurface Studies".
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Appendix A. Current Research Abstracts and Faculty Biographical Sketches
I/U Center for Biosurfaces Core Program

The focus of the I/U Center for Biosurfaces’ research program is on understanding,
prediction, and control of biological adhesion. Multidisciplinary studies of the mechanistic
details (including physico-chemistry, biochemistry, and biophysics) of "conditioning” film
formation, biopolymer deposition, and cell and protein adhesion to synthetic materials and model
tissues are in progress.

The Core Program has both service and scientific elements. Service aspects include data
collection and distribution for all collaborating researchers, as well as acquisition, fabrication
into useful specimens, and characterization (in advance) of the selected substrata that are used
in all associated projects. These specimens are provided to the faculty teams, and to industry
researchers affiliated with the IUCB on request, as needed for particular experiments.

The major scientific thrust of the Core Program applies the modern array of surface
physical/chemical analytical tools available to the program for the qualitative and quantitative
description of complex, primary organic layers acquired by the substrata. At various stages in
the exposures of substrata to relevant biological systems by project teams, the Core Program also
provides surface characterization of the biosystem-modified specimens and the "conditioning"
films or overlayers they retain,

Current milestones of the program are to complete characterization of seven candidate
substratum materials, with special emphasis on establishing baseline levels of impurities,
cleaning procedures, and, where appropriate, developing means for sterilization; develop
methods for minimizing sample disruption during cross sectioning procedures, establish a
consistent source of synthetic hydroxyapatite; optimize methods to qualify and ensure the quality
of model film components.

Substratum-Induced "Conditioning" Film Changes as Revealed
by Thin-Layer Immunoassay

R. E. Baier and A. E. Meyer
Department of Biomaterials and Biophysical Sciences

The objectives for the 1991-92 year are, in concert with the [TUCB 5-year plan, to expand
the variables of the assays to include more biologically specific probes of the expression of
particular "conditioning" film epitopes. The experimental plan anticipates the use of anti-
albumin, anti-globulin, anti-fibrinogen and anti-betalactoglobulin against spontaneously adsorbed
thin films of the primary protein antigens on well-characterized reference substrata. There also
will be the production of specific, tailored substrata (ocatadecyl amine, alcohol, and acid
monolayers from both Langmuir-Blodgett transfer and the "retraction” process) for examination
of the competing hypotheses of uJipole- or charge-based "action at a distance”,
hydrophobic/hydrophilic ratio, and surface free energy as the major influences - : specific
bioadhesion. Particular emphasis will be given to the possible expression of "cryptitopes"
(previously hidden functional sites) as a consequence of substratum-induced protein
conformational changes. Polarized, internal reflection infrared analyses will be attempted to
obtain these data directly, and collaboration will be sought with IUCB "core program"
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investigators using both specific staining and high vacuum analytical instrumental approaches for
functional group identification.

Quantification of Protein Sorption/Desorption at
Interfaces Under Ambient Conditions

F. V. Bright
Department of Chemistry

Over the next year, there will be fuller documentation of the details of 8-lactoglobulin
(BL) adsorption and desorption at polar and apolar fused-silica interfaces. Specifically, the
project will focus on 1) improving understanding of the mechanism of STATIC adsorption; 2)
elucidating the kinetics and mechanism of the corresponding STATIC desorption; 3) determining
the effects of FLOW on items 1 and 2; and 4) quantifying these same processes (items 1-3) at
modified silica surfaces (e.g., silanized, alkylated, and polymer (PMMA, PDMS) coated). To
this end, the intrinsic tryptophan fluorescence from BL will be used to report the extent of
conformational changes in the BL at interfaces, with time. In addition, efforts will continue on
determining the actual rotational (precessional, more accurately) motions of BL (and other
proteins) at these same interfaces.

Cellular Response to Metals, Polymers and Ceramics

J. H. Campbell and A. E. Meyer
Department of Otolaryngology and Biophysical Sciences

This investigation will expand previous studies to include reference samples of
commercially pure titanium, 316L stainless steel, poly-L-lactide, polystyrene, polydimethyl-
siloxane, and hydroxyapatite from the "core program”. All materials will be cleaned and
sterilized in accord with protocols recommended by the "core program". Cellular growth effects
of each material will be assessed for sequentially passaged chinese hamster ovary (CHO)
fibroblasts for primary cultures of human skin, human mucosa! epithelial cells, and human
epithelial tumor cells. Methodology will include extract and direct contact assays, as well as
chemotactic assays employing modified Boyden chambers. An attempt will be made to block
growth effects by cation chelation, antibodies to specific substances, or other appropriate means,
Inductively coupled argon plasma (ICAP) spectroscopy of biomaterial extracts will be employad
to quantitate material dissolution. Scanning Electron Microscopy (SEM) and light microscopic
photography will be utilized to document project findings.
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A Study of Adhesion of Fouling Diatoms to Surface
of Defined Composition Including an Examination of the Source and Role
of the Conditioning Film

K. E. Cooksey
Department of Microbiology, Montana State University

The goals of this prcject are to determine which physico-chemical properties of a surface
govern the strength and extent of adhesion of diatoms, and to examine how the extracellular
polymer produced by diatoms is able to modify clean surfaces such that their properties as
potential bioadhesive substrata are changed. Adhesion assays will use washing procedures with
differing shear forces, so that different levels of strength can be measured. Motility assays will
use a video-recording system fitted with a time-signal generator.

Ultrahigh Vacuum Surface Analysis of Model
Organic and Biological Films on Solid Substrata

J. A. Gardella, Jr.
Department of Chemistry and Biomaterials

The focus of this project is the determination of structure and reactivity of the substratum
and model biofilms. The program will expand variables and develop the ability to probe
mixtures of biofilms. In particular, the variables to be expanded include new substrata, new
treatments to the substrata and most importantly, the means by which biofilms are deposited.
Collaboration with the Baier/Meyer group, which provides the biofilm deposition by Langmuir-
Blodgett or (in our own laboratory) static solution deposition, will continue.,

Polystyrene (PS) The planned work for the year includes following the structure and
reactivity of fibrinogen and betalactoglobulin (blg) films (LB/flow) on RFGD-hydrolyzed PS.
In addition, it is planned to follow successful studies on RFGD hydrolyzed fluoropolymers by
controlled monolayer silanization procedures with amino propy! tri ethyoxy silane (APTES).
Polylactide The major emphasis in this study is to follow the kinetics of surface hydrolysis with
SIMS and ESCA under a variety of conditions. The conditions under study primarily will
involve solution, LB and flow-deposited blg at the monolayer level. Stainless Steel (SS) With
an active (mostly) chromium oxide surface, the SS/biofilm interface may react in two ways.
First, the biofilm can oxidize and degrade as it is in contact with a reactive oxide. Second,
corrosion of the SS may occur in contact with sea water. In order to model this, accelerated
(under electrochemical control) and static exposure of SS to a solution of sea salt will be studied.
Titanium Synthesis and characterization of titanium peroxide at the surface of CP Ti coupons,
has been accomplished. Whether such a peroxide can be formed with RFGD treatments (using
hydrogen peroxide vapor, a patented sterilizing technique) is now under study. Finally, the
oxidation of blg layers on the peroxide is being studied with ESCA and infrared spectroscopy.




The Physiological Activity of Bacteria in Biofilms

G. A. McFeters
Department of Microbiology, Montana State University

The experimental plan for this project includes studies to refine previous work with
chlorine, repeating those experiments using another disinfectant and starting to examine the
physiological activity of bacteria within biofilms. The specific objectives are to, (1) further
improve disinfection with chlorine using a lower pH, (2) use a new approach and experimental
system to determine jn situ disinfection kinetics using monochloramine with surface-associated
versus planktonic bacteria and (3) start to characterize the comparative physiological activity of
attached and planktonic bacieria using cellular processes such as respiration and RNA synthesis.

Mineralization and Dissolution Kinetics Studies at Plasma-Sprayed
Implant, Ceramic and Immobilized Macromolecular Surfaces

G. H. Nancollas
Department of Chemistry and Biomaterials

The influence of glow-discharge and other treatments on the dissolution and
remineralization profiles of synthetic calcium phosphate ceramic hydroxyapatite (HA) and
plasma-coated implant surfaces will be investigated by constant composition (CC) methods. The
P.1.’s experience with the physical chemistry of ion exchange at oxide surfaces will be utilized
to study the mineralization of titania which will be pretreated with lattice ions as well as
molecular species which will be expected to influence calcium phosphate mineralization activity.
The studies will be extended to media containing blood serum components to investigate the
ability of proteins and other macromolecules to modify the mineralization reaction kinetics.
Flow-through mineralization CC studies also will be made of immobilized protein and
polypeptide surfaces in an effort to determine the nature of the calcium phosphate precursor
phases. Polypeptides will be synthesized having amino acid sequences identical to fragments of
the protein molecules.
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Robert E. Baier Research Professor, Biophysical Sciences 10/31/39
Associate Professor, Biomaterials
EDUCATION
Cleveland State University BES 1962 Engineering Science
University at Buffalo PhD 1966 Biophysics

RESEARCH AND PROFESSIONAL EXPERIENCE

Associate Professor, Biomaterials, Faculty of Health Sciences, State University of New
York at Buffalo, 1990-present

Director, New York State Center for Advanced Technology, Health-care Instruments and
Devices Institute (HIDI), State University of New York at Buffalo, 1985-89,

Research Professor, Biophysical Sciences, School of Medicine and Biomedical Sciences,
State University of New York at Buffalo, 1983-Present,

Staff Scientist, Advanced Technology Center, Arvin/Calspan (formerly Cornell
Aeronautical Laboratory of Cornell University), Buffalo, NY, 1968-84,

Research Chemist, U.S. Naval Research Laboratory, Washington, DC, 1966-68.
Award for Innovation in Medical Devices (International Competition, peer-jury, $50,000
prize donated by Pfizer Hospital Products Corporation), through American Society for
Artificial Internal Organs, 1987.

Distinguished Service Award, jointly presented by Society for Applied Spectroscopy and
Western New York Section, American Chemical Society (Analytical Division), 1987.

Clemson Award for Basic Research; National Award of Society for Biomaterials, 1983.
Society of the Sigma Xi (Comell University Chapter), elected 1972,
Diplomate, American Academy of Environmental Engineers, 1971,
Union Carbide Chemicals Prize, National Award of American Chemical Society, 1971.

New York Academy of Sciences, elected 1969,
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ELECTED PUBLICATION,

Baier, R.E. and Meyer, A.E., 1991, Aspects of Bioadhesion, Chapter 15 in Fundamentals of
Adhesion, L.-H. Lee, ed., Plenum Publishing Corporation, pp 407-425, 1991.

Vargo, T.G., Hook, D.J., Gardella, J.A., Eberhardt, M.A., Meyer, A.E., and Baier, R.E,, A
Multitechnique Surface Analytical Study of a Segmented Block Copolymer Poly(ether-Urethane)
Modified through an H,0 Radio Frequency Glow Discharge, 1991, J. Polymer Sci., Part A:
Polymer Chemistry, 29:535-545, 1991.

Vargo, T.G., Gardella, J.A., Meyer, A.E., and Baier, R.E,, Hydrogen/Liquid Vapor Radio
Frequency Glow Discharge Plasma Oxidation/Hydrolysis of Expanded Poly (tetrafluoroethylene)
(ePTFE) and Poly(vinylidene Fluoride) (PVDF) Surfaces, J. Polymer Sci., Part A: Polymer
Chemistry, 29:555-570, 1991.

Vargo, T. G., Hook, D.J., Gardella, Jr., J.A., Eberhardt, M.A., Meyer, A.E., and Baier,
R.E,, 1991, A Surface Spectroscopic and Wettability Study of a Segmented Block Copolymer
Poly(etherurethane), Applied Spectroscopy, 45(3):448-456, 1991.

Olivieri, M.P., Loomis, R.E., Meyer, A.E., and Baier, R.E., Surface Characterization of
mussel adhesive protein films, J. Adhesion Sci. Technol., 4(3):197-204, 1990.

Baier, R.E., Improvement of Adhesion in the Intraoral Environment by Glow Discharge-
Treatment (GDT) Techniques, Transactions of the Academy of Dental Materials, 3:6-29, 1990.

Vrolijk, N.H., Targett, N.M., Baier, R.E., and Meyer, A.E., Surface Characterization of Two
Gorgonian Coral Species: Implications for a Natural Antifouling Defence, Biofouling, 2:39-54,
1990.

Rittle, K.H., Helmstetter, C.E., Meyer, A.E., and Baier, R,E., Escherichia coli Retention on
Solid Surfaces as Functions of Substratum Surface Energy and Cell Growth Phase, Biofouling,
2:121-130, 1990.

Baier, R.E., Adhesives in Medicine, in Concise Encyclopedia of Medical & Dental Materials,
D. Williams, ed., Pergamon Press, New York, pp 24-27, 1990.

Baier, R.E., Control of Bioadhesion by the Zebra Mussel, in Proceedings, International Zebra
Mussel Research Conference, December 5-7, Columbus, OH, sponsored by the Great Lakes Sea
Grant Network, pp 14-15, 1990.

Palmer, G.R. and Baier, R.E., Surface chemistry and physical strength of radiation-treated
suture materials, in Development and Design with Advanced Materials, G.C. Sih, S.V. Hoa,
and J.T. Pindera, eds., Elsevier, A:sterdam, pp 227-235, 1990.
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Joseph A. Gardella, Jr. Associate Professor, Chemistry 08/22/55

and Biomaterials

EDUCATION
Oakland University BS 1977 Chemistry
Oakland University BA 1977 Philosophy
University of Pittsburgh PhD 1981 Analytical Chemistry

RESEARCH AND PROFESSIONAL EXPERIENCE

Associate Professor, Biomaterials Department, State University of New York at Buffalo,
1991-present

Associate Professor, Chemistry Department, State University of New York at Buffalo,
1987-Present.

Research Assistant Professor, Stomatology and Interdisciplinary Sciences, School of
Dental Medicine, State University of New York at Buffalo, 1987-Present.

Senior Member, Undergraduate College, State University of New York at Buffalo,
1988-Present.

Associate Director, Surface Science Center, State University of New York at Buffalo,
1985-1989.

Assistant Professor, Chemistry Department, State University of New York at Buffalo,
1982-87. )

Faculty Intern, Chemistry Department, University of Utah, 1981-82,
Research Assistant, Surface Analysis Group, University of Pittsburgh, 1977-81.
Lawrence M. Gelb Foundation Fellow, Bristol Myers Corporation, 1986-89.

Exxon Educational Foundation Fellow, 1989-1991.
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ELECTED PUBLICATION

T. G. Vargo, P. M. Thompson, L. J. Gerenser, R. F. Valentini, P. Aebischer, D. J. Hook and
J. A, Gardella, Jr, "Monolayer Chemical Lithography and Characterization of Fluoropolymer
Films", Science, submitted February 1991.

C. A. Burkhardt and ], A, Gardella, Jr. "Homopolymer Molecular Weight Effects of Poly(vinyl
chloride)-Poly(methyl methacrylate) Blends: A Surface and Bulk Study", Polymer, submitted
December 1990.

P. A, Comelio and J. A, Gardella, Jr. "Surface Chemistry Effects and Sampling Depth of
Molecular Ions from Static Secondary Ion Mass Spectrometry of Langmuir Blodgett Films of
Fatty Acids", Langmuir, submitted December 1990.

F. V. Bright, K. S, Litwiler, T, G. Vargo and L. _A, Gardella, Jr, "Modified Expanded
Poly(tetrafluoroethylene) Membranes for Covalent Immobilization of Biomolecules", Analytical
Chemistry, submitted October, 1990,

H. F. Leeand ], A. Gardella, Jr, "Multitechnique Surface Analysis of Poly(N-Vinylpyridine-Co-
Styrene) and Poly(N-Vinylimidizole-Co-Styrene) Random Copolymers”, Polymer, submitted
September, 1990.

R. F. Valentini, T. G. Vargo, J. A, Gardella, Jr, and P, Aebischer, "Electrically Charged
Tissue Culture Substrates Enhance Neurite Outgrowth in-vitro", Journal of Neuroscience,
accepted, in press.

P. A. Comnelio and ], A, Gardella, Jr. "Static Secondary Ion Mass Spectrometry Analysis of uv
Photo-polymerization in Diacetylene Thin Films", Langmuir, submitted June, 1990. -

P. L. Kumler, H. L. Matteson and J. A. Gardella, Jr. "Surface Segregation in Multicomponent
Polymers: Poly(acrylonitrile-co-methyl methacrylate) as a Model System", Langmuir, submitted
June, 1990.

J. J. Pireaux, B. Heens, Ch. Gregoire, P. A. Cornelio and J. A. Gardella, Jr,, "On the Stability
and Homogeneity of Langmuir-Blodgett Films as Models of Polymers and Biological Material
for Surface Studies: An XPS Study", Applied Surface Science, 1991, 47, 163-72,

D. J. Hook, T. G. Vargo, J._ A. Gardella, Jr,, K. S. Litwiler and F. V. Bright "Silanization of
Radio Frequency Glow Discharge Modified Expanded Poly (tetrafluoroethylene) (ePTFE) Using
Aminopropyltriethoxy Silane (APTES)", Langmuir, 1991, 7, 142-51.

M. B. Clark, Jr., J. A. Gardella, Jr. and T. M. Schultz, "Static Secondary Ion Mass
Spectrometry and Electron Spectroscopy for Chemical Analysis Investigations of Synthetic
Eumelanin Polymer Thin Films", Pigment Cell Research, submitted June, 1990.
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Anne E. Meyer Principal Research Scientist 12/04/51
Research Foundation of the State University of New York

Research Assistant Professor, Biophysical Sciences

EDUCATION
SUNY at Potsdam BA 1973 Chemistry
Ohio State University Cert. Instr. 1974 Labanotation
University of Lund
Malmo, Sweden PhD 1990 Odontological Sciences

(Prosthetics)
RESEARCH AND PROFESSIONAL EXPERIENCE
Program Manager, Industry/University Center for Biosurfaces, 1989-1991

Invited Speaker, "Interface Interactions", Workshop on Infection, American Academy
of Orthopaedic Surgeons, Dallas, TX, 1990.

Invited Representative from U.S., International Kilmer Memorial Conference on the
Sterilization of Medical Products, Moscow, USSR, 1989.

Associate Director, Center for Advanced Technology in Health-care Instruments and
Devices, Buffalo, NY, 1988-89,

Invited Speaker, "Gas Plasma Treatments", Health Industry Manufacturers Association
Educational Seminar on "Sterilization in the 1990’s", Washington, DC, 1988.

Calspan Advanced Technology Center, Buffalo, NY, 1974-86. (Head, Surface Science
Section, 1983-86). ‘

Chairman, Human Subjects Committee, Calspan Corporation, Advanced Technology
Center, 1985-1986.

Associate Director, SUNYAB/Surface Science Center, 1985-1989.

Assistant Professor, Lecturer, Stomatology and Interdisciplinary Sciences, State
University of New York at Buffalo, 1986-1990.

Technical Committee on Career Awareness Through Occupational Education, New York
State Council on Vocational Education, 1988.

Board of Directors, American Heart Association/Western New York Chapter, 1985-88.
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Mentor, Action Learning Intern Program, and Seminar Instructor, BOCES (NYS Board
of Cooperative Educational Services) Programs for High School Students Planning
College Educations in Science and Engineering (Erie, Niagara, Orleans, and Genesee
Counties).

LECTED PUBLICATION:

A.E. Meyer, "Dynamics of "Conditioning" Film Formation on Biomaterials," doctoral thesis,
Lund University, Sweden, (1990).

M.P. Olivieri, R.E. Loomis, A.E, Mever, and R.E, Baier, "Surface Characterization of Mussel
Adhesive Protein Films, " J. Adhesion Sci. Technol., 4(3), 197-204, (1990),

A.E. Meyer, R.E. Baier, J.R. Natiella and M.A. Meenaghan, "Investigation of Tissue/Implant
Interactions During the First Two Hours of Implantation," J. Oral Implantology, XIV, no. 3,
363-379, (1988).

R.E. Baier and A,E. Meyer, "Implant Surface Preparation," The International Journal of Oral
& Maxillofacial Implants, 3, no. 1, 9-20, (1988).

A.E. Meyer, R.E. Baier and R,W. King, "Fouling of Nontoxic Coatings in Fresh, Bracki;h, and
Sea Water," Canadian Journal of Chemical Engineering, 66, 55-62, (1988).

A.E. Meyer, V.A. DePalma, D.W. Goupil, and R.E. Baier, "Human Fibrinogen Adsorption
onto Surface-Energy-Controlled Substrata", Bioelectrochemistry and Bioenergetics 16, 27-41,
(1986).

A.E. Meyer, "Reference Materials,” Chapter 11 in Handbook of Biomaterials Evaluation, A,
von Recum, editor, MacMillan Publishing Co., New York, 131-139, (1986).

R.E. Baier and A.E. Meyer, "Surface Analysis," Chapter 8 in Handbook of Biomaterials
Evaluation, A. vonRecum, editor, MacMillan Publishing Co., New York, 97-108, (1986).

R.E. Baier, and A.E. Meyer, "Surface Chemical Approaches to Decontamination and
Disinfection", in Fouling & Cleaning in Food Processing, (Editors, Daryl Lund, Erwin Plett,
and Constantine Sandu), Univ. of Wisconsin-Madison, 336-339, (1985).

A.E. Meyer, R.E. Baier, H.B. Hammill, C.K. Akers, and A.A. Kyriakopoulos, "Noninvasive
Methods for Assessing Skin Trauma", Proceedings of 4th Annual Chemical Defense Bioscience
Review, U.S. Army, Medical R&D Command, Institute of Chemical Defense, Aberdeen Proving
Ground, MD, 193-231, (1984).
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ASSOCIATED FACULTY

NSF - IUCRC FOR BIOSURFACES

Dr. Frank V. Bright, Assistant Professor of Chemistry. Received Ph.D. from Oklahoma State
University in Analytical Chemistry (1985) and continued with postdoctoral studies in Analytical
Laser Spectroscopy at Indiana University until 1987. Since 1987, on the faculty of SUNY-
Buffalo. Research efforts center on 1) instrumentation for chemical analysis; 2) quantifying the
interfacial processes occurring at the distal ends of fiber-optic sensors and probes; 3) steady-state
and dynamic (time-resolved) fluorescence applied to bioanalytical problems; 4) elucidation of
the fundamental processes that govern complexation phenomena in organized media; and 5)
improving understanding of solvation in supercritical fluids.

Dr. John H. Campbell, Assistant Professor of Oral and Maxillofacial Surgery. Received
D.D.S. in 1981 from the State University of New York at Buffalo, School of Dental Medicine.
In 1986 completed residency program in Oral and Maxillofacial Surgery, University of
Rochester, Strong Memorial Hospital. Board Certified Oral Surgeon. Research focuses on the
in_vitro effects of metals, polymers and ceramics on cells from normal populations and
carcinomas.

Dr. Keith E. Cooksey, Professor of Microbiology and Biochemistry, Montana State University.
Received Ph.D. in 1959 from the University of Birmingham, England, in Biochemistry and was
a postdoctoral fellow of the National Research Council of Canada from 1959 to 1960. In
addition to academic appointments, spent 1965-1968 as a Senior Scientist with Shell Research
Ltd. in England. Senior Scientist for Microbiology and Biochemistry, Office of Naval Research,
Europe, 1989-1990. Primary research interests are mechanisms of the interactions of cells with
surfaces, and algal biotechnology.

Dr. James F. Garvey, Associate Professor of Chemistry. Received Ph.D. from California
Institute of Technology in Molecular Beam Physical Chemistry (1985) and continued
postdoctoral studies at UCLA during 1985-87. Since 1987, has been on the faculty of the
University at Buffalo investigating complex molecular clusters in molecular beams and the
deposition of thin films using molecular beam methods.

Dr. Rossman F, Giese, Jr., Professor of Geology. Studies static and dynamic structures of
clays and other minerals; a key interest is adsorption and desorption of organic materials in
contact with intercalating clays. Received Ph.D. in Mineralogy/Crystallography from Columbia
University in 1962 and was Senior Physicist with the Carborundum Company from 1961 to 1966
before joining the faculty of the University at Buffalo.

Dr. Robert J. Good, Emeritus Professor of Chemical Engineering. Received Ph.D. in 1950
from University of Michigan and an M.S. from the University of California, Berkeley, both in
Chemistry. Recipient of the Kendall Award for Surface and Colloid Chemistry. Theoretical
studies of contact angie measurements include protein solubility, polymer solubility and phase
separation, cell membrane fusion, hydrophobic bonding and hydrogen bonding adhesion.
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Dr. Gordon A. McFeters, Professor of Microbiology, Montana State University. Received a
Ph.D., 1967, in Microbiology from Oregon State University, following M.S. from Loma Linda
University, 1963. Performed research at the Swiss Federal Institite for Water Resources and
Water Pollution Control, 1987-1988. Research interests include water and wastewater
microbiology, physiology of waterborne bacteria, microbial ecology, and biodegradation in soil
and groundwater.

Dr. George H. Nancollas, Distinguished Professor of Chemistry. Received Ph.D. from the
University of Wales and D.Sc. from the University of Glasgow (1963). Since 1965, has been
on the faculty of the University at Buffalo investigating the kinetics of crystallization and
dissolution, and the thermodynamics of mineral species in complex environments. Professor
Nancollas has been recognized by the American Chemical Society with the 1977 Jacob
Schoellkopf Medal and by the International Association for Dental Research with the 1984 Basic
Research in Biological Mineralization Award.
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Appendix B. (1) Continued Collaboration with Montana State University, (2) Potential TIE
Projects with other Universities, (3) Development of a Young Scholars Program, (4)
International Collaboration
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White Paper - Continued Collaboration with Montana State University
Background - Hi f TUCB Relationship to M Activiti

The IUCB has maintained an active component of its research program at Montana State
University (MSU). This has been funded entirely by NSF, in a subcontract to Professor
Keith Cooksey and Professor Gordon McFeters, both of the Department of Microbiology.
The collaboration grew out of existing scientific collaborations between Cooksey and Baier
through ONR funding and collaborations between Gardella and Professor Jerry Lapeyre of
the Physics Department. NSF had funded a planning grant at MSU joint between Cooksey
and Professor William Characklis. This was combined with the initial [UCB planning grant
from NSF. Cooksey has been on leave from MSU for two years at ONR-Europe in London.
His IUCB sponsored research has continued unfunded, allowing startup for McFeters.

Characklis turned to pursue of an NSF Engineering Research Center ERC in the field of
microbial processes at interfaces., This was awarded and funded at the $7M/5 year level
beginning FY 90. This activity has some (but not complete) overlap in focus with the IUCB.,
The main thrust of ERC’s is engineering research and education. As such, a major activity
is to develop an engineering education program. While there are subjects of joint interest,
the IUCB focus is mainly on basic research, with applications to biomaterials and biofouling
control. The MSU ERC is mainly concerned with problem solving, educational activities
and developing new academic activities, in addition to the research.

N i ion

Given these issues, the IUCB Co-Directors scheduled meetings with interested faculty at
MSU to discuss scientific expansion of the program in areas of interest with the IUCB. In
addition, we need to discuss the possibility of a formal relationship with the ERC. Finally,
to continue the relationship, the MSU faculty must help in the membership expansion of the
IUCB to allow specific member identified interests with their activities.

The MAB should consider whether, given budget cutbacks, this activity should be continued
as a formal portion of the IUCB. Further, an action plan by the MSU faculty should be
developed to add membership and identify research interests and overlaps.

Action Taken b B

Gardella visited MSU in February, 1991, completing meetings with McFeters and other
potential faculty collaborators. At that time, the possibility of added membership and
scientific collaboration was found to be reasonable and this will be reported to the MAB in
June.

A e mw BN TN BN S BN B B I B B eaE Em

Baier held discussions with Characklis to outline areas of mutual scientific benerit. Further,
discussions were held about the possibility of membership conversion. Possible conflicts in
membership solicitation were discussed. Baier will have further discussions with Characklis
about the nature of formal agreements between ERC and IUCB.
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\OUSIRY/UNIVERSITY
o TERANWVE SEXEARCH CENTER
“0+2 GHOSUNFACES

TO: Coordinating Ccmmittae
FROM: R.E. Baier
DATE: 31 Decemper 1990

RE: Ccoperation with the Engineering Research Center at
Montana State University

After many tries, telephone discussions were finally
held this past week with Professor Bill Characklis regarding
cooperative activities of the IUCB and Montana State's
Engineering Research Center on Microbial Processing at
InterZaces.

It was quickly agreed that, where scientific interests
overlapped, there would be every reason to continue the informal
and mostly friendly cocoperation that has existed for more than a
decade between and among cur various faculty groups.

Getting down to business, it was the expressed opinion
of Dr. Characklis that further formal relationships between
Montana State and SUNY Buffalo are unlikely. It was noted that
the existing relationship with the IUCB is viewed by Montana
State officials with some degree of concern, and that dissolution
of the current I/UCRC would be a comfortable outcome for them.

Dr.Characklis said that he would put Dr. Nick
Zelver,their ERC's Director of Industrial Relations, in touch
with us to consider whether any possibility exists for our joint
pursuit cf industry sponsors. It was agreed that overlapping
industry nmemberships =~-- although unlikely--would be the most
reasonable mechanism to assure formal continuing relationships
between cur two universities and/or centers.

T will report further information as it becomes
available.

University at Buftalo 110 Parker Hall Buffalo, NY 14214
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White Paper - Potential Tie Projects with Other [UCRC’s
January 15. 1991

Background
rr—— e 2 N e - . .
The iUCRC program at NSF enhances runding or joint research projects between two [UCRC’s. These are

cailed "Tie" projects. Since there are only a few biological IUCRC’s, and there is much overlap in the
membership. the [UCB has investigated a number of potential Tie projects to enhance funding of the Center
program. What is required by NSF is commitment for additional funding by two Members (one from each
Center) at the ievel of S25K/year each. NSF would match the $50K total to give project support at the
S100K levei per vear. These projects must be wholly new projects accomplished jointly between the two
centers. They shouid not be loosely associated separate projects. *

Procter and Gamble is a member of the IUCB and the [UCRC at San Antonio University of Texas Health
Sciences Center. There has been considerable scientific interest in collaborating with San Antonio on cell
growth studies on weil defined surfaces. Alfred University has an IUCRC (with potential State designation)
in Glass Science. Much potential work couid be done in surface science of these materials. especially with
extension to ceramics. a special strength of the Alfred College of Ceramic Science. Gardella has been
collaborating with facuity at Brown University who have a connection with the Rhode Island Center for
Thin Film Science. This latter IUCRC has some projects in organic thin films by Langmuir Blodgett
technoiogy. Some potential for collaboration couid exist here, although this is a tenuous connection.

Need for MAB Consideration
The MAB will need to set a priority on deveioping one strong tie with either Alfred. San Antonio or

Brown. The MAB shouid consider the additional information which would be desired and the place this
work wouid fit into the expanded research program. The MAB shouid consider potential for adding new
members on the basis of this collaboration.

Action Taken bv TUCB

Brown researchers were invited for a visit and seminar, which was attended by GIBCO representatives,
followed by discussions on site at GIBCO. The concept of a tie project was discussed with Gardella. This
seemed a distant possibiiity to the Brown facuity, primarily because they saw little value for the Rhode
Island IUCRC. which has no interest in their work. Primary area of interest would be overlaps in
deveioping ceil growth and adhesion studies with emphasis on neural biomaterials.

Discussions were heid with Barbara Boyan in January 1990 by Gardella and January 1991 by Anne Meyer
at the yeariy ITUC nationai meeting in Washington. Boyan is tentatively scheduled to meet with the MAB
and discuss mutual scientific interests at the next MAB meeting.

Preliminary discussions were held between Bob Baier and David Pye of Alfred in a telephone conversation
with Alex Schwarzkopr. Further discussions were held with Anne Meyer in Washington. For both
projects definition of technical areas of overiap has not been done. Further, investigations of interests with
various members shouid be made by both Centers.

Action Required bv MAB
Further investigation of the potential scientific overlaps could allow for a focus choice by June. More

information is needed about Alfred collaborations. One program should be chosen. Potential member
sponsorships should be developed. Once funding is in place, request for NSF support of Tie project should
be discussed with Alex Schwarzkopf and included in the annual renewal proposal to NSF (in August).
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[UCB

“RUSTRYUNIVERSITY
o XTERANVE THSEARCH CENTER
? SOSURFACES

TO: Zcecrdinating Comnitize

FRCM: 2.Z. 2aier

DATE: 31 Dec 90

SUBJ: \ISF Young Scholars Program -- IUCB Plan Update

Extracts frem Great Lakes JASON Curriculum

JASON PROJECT 1991: A GALAPAGOS ADVENTURE

GulZ Offshore Satellite Applications Project (GOSAP)
. Precject CLASS: Cameras Located Aboard Space Shut:les
QUICXLOOK Repcrt : Navy Oceanographer Shuttle
Cbservations

ENCL:

1 A= ) D) g
o o

L8

XC: Yempers Advisory Board

These will be t;a essential elements of ny suggested
csal tz NSF, requesting funding for an IUCE Young Scholars

he Initial topical Zscus will be on "biosurfaces" of natural
$ water, with emphasis on the air/water and underwater

zs of Lakes Ontario and Erie. ]

{2) The scientific focus will be on mathematical and physical

cencepts vhich allow special information to be extracted from

varicus ramote sensing (satellites and aircraft, as well as fixed

platicrm: and in situ (liznologic and oceancgraphic)

measyrsments.

(3) The nmaior reccrding =edium will be photography, supplemented
by varicus related media to especially include video formats.
The most srominent corpcrate sponsor of this program should be
Eastman Xodak Ccrporaticn of Rochester, NY.

(4) Student activities,.undgr the general supervision of their
cwn science teachers, will include four exciting and enriching
fieid trips (two at Rochester facilities and two at Buffalo

facilizies), and a selectad portion of the curriculum made
available zy the National Sclence Teachers Association for the
Great Lakes Jason progran (see Enclosure 1).

(3) The Zirst field trip will be hosted by NSF's
Industry,/University Cooperative Research Center for
Biosurfacas(IUC3), at the original campus of the State University

Joiversitv at Buffalo 410 Parker Hall Buffalo, NY 14214
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students Will feet some of cur
tiosurzZace" rroclems througn
TSry TIurs.

2w Usrzoat 2urffale, wnere the
nr-==z and ce intrcduced To
--»2, :zmonstrations znd labera

secend fieid tr:p will be to the Infcrmation Center
Tacoratories orf tastman Kodak Ccrporation, meeting
-2l scientists and receiving high-visual-content
ns of important scientific princirles of imaging.

.
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ieid Zrirx will take the student groups back
larger, Amnerst campus to view and learn abcut
the powe rechnology called a Geographic Information System, a
decisicn support system that works with geographically
(spavially) referenced cata. Like the IUCB, our National Center
ssv Geogracnic Infeormaticn and Analysis is sponsored by the
ational Science Foundaticsn and .also sucported as one of the
Tniversizy at Buffalo's Crganized Research Units.

$o 34
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<ma fimal field 4»ir, toward which the entire progran
muiidg :m LnCtansity, iS5 TS ctha Rocnester Museum and Science
Can=gr., wnare the students will (depending upon timing and
funding; tartizipate directly in live satellite downlink-
swsadecasts of vrealtime activities of JASON in the Galapagos
~slands sse tnclosure 2). Alternatively, they will participate
-nwsugn wiieo re-creaticns in the 1990 JASON explorations of the
snimwracks in Lake Oontaris, tcgether with video records of many
ns =ma wa2iated activities such as observations of zebra nussel
infzstazizns in the Welland Canal.

it oregram end, they will receive a handsome Certificate
2% Zamslzzisn (see last tage of Enclosurs 1) and a question and
arswer ~w.sance period with regard to further opportunities for
zducats=n and careers in sngineering and science.
<3+ == .z zur hope, in the seccnd vear of this Young Scholars
srszvram, == expand particiration to include the Offshore
Sazsilizz ipplications Prcject. Now focussed on the Gulf of
“ev:== 3CSAP, see Enclcsure 2), that Project might also be
zxpanded =2 previde greatsr regional attention to the Great
akes. cur expectation is that, in addition to Kedak, other
large industry sponsors such as AMOCO will enable this program
axransicn =o the topic cf "offshore exploraticn".

4 Daring To dream, our vision extends to the third year and
eil pevend as leading participants in Project CLASS, Cameras

rccated apcard Space shutiles (Enclosure 4), especially following

<, N
~J
Smat

i

=ing hand-held camera observations of a Navy crew
rd the space shuttle CHALLENGER (see Enclosure 5).

ner we proceed tevond Year 1 depends, of course, on
-~s endorsement ané the financial support of both

and government spCnsors. Specifically, we seek

support in the amount of $40,000 per year for at least
;0 vears. half to come Irom industry sponsors and half to come

123 O O

-t
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2n =nsz cung Scholars gran

] °re the laticnal Science
"nda:;:: This will ailcw us

reach approximately 160

¢y 0O
rt

dentz sacn vear, paying Ior the necessary tus transportaticn,
awav-rrsm-school meals, modest supplies, and required
c mﬁensat;:n to the JASCH preogram through the Rocaester Museum
and Scisncs Center. Prciect management costs through the IUCB
will e zt the barest minimum, and it is prcposed that outside

funding Zrzm koth industry and government will be forgiven ail
zut the lew York State-mandated minimum overiead charge in accord
with the IUCB's and NSF's agreement with the Research Foundation

P e ta Al
e wwalloe

(9) The =mcst expeditious way to apply the industry funds made
available <o this program would ke to have Eastman Kodak
Corporatisn become a Member of the IUCB, at the standard $40,000
annual Zze that entitles Kodak to all rights and privileges of
memcershiz. This Young Scholars program proposal would be
censidersd cone of the grcup to be reviewed and funded by the
lempers idvisorv Board, and its funding all but assured by the
streng ceonditicn that Kodak desires this outccme.

(10) In subsequent years, as industrial sponsors like AMOCO might
chcoecse grsater emphasis on orffshore exploration, or desire
adéitiznal numbers of students tc be acccemmodated (perhaps in
"hemetcwn! areas of some of cur industry sponsors outside New

:, the incremental costs will probably also be of the
13,000 per vear.

us
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THE UNIVERSITY OF NEW SOUTH WALES

P.O. BOX 1. « KENSINGTON « NEW SOUTH WALES « AUSTRALIA « 2033
TELEX AA26054 « TELEGRAPH: UNITECH, SYDNEY « TELEPHONE 697 2222
EXTN.

PLEASE QUOTE

29 May 1991

Professor R.E. Baier

Research Professor of Biophysical Sciences,
110 Parker Hall,

University of Buffalo,

BUFFALO, NY 14214,

US.A.

Dear Professor Baier,

Thankyoufortheoppanmi&m:meetwithyoumdinussthedevel t of
aeoosumﬁveprombetweenom tres. It was evident that our Centres have
complementary skills which will provide a basis for productive interaction.

Itismyundmmdingthnd\eco?mﬁveptopmwmhnvetheovmnaim
of providing a mechanism both United States' and Australian medical device
industries will have access to our facilities for the purposes of generating, developing
and/or evaluating medical devices and potential biomaterials. A specific goal of the
cooperative program would be to provide device data for consideration by the -
regulatory authorities of both countries. Our Centres are well placed in the
biomaterials/medical device areas to achieve these aims.

I'am in full agreement that the cooperative requires a number of
elements to be associated with it. Theprognmshmm

L Service industry's need to obtain rigorous data for regulatory

authorities.

2. Provide a mechanism to assist small entrepreneurial companies for
product development.

3 Establish an applied research base in biomaterials using the
complementary skills of the Centres.

Such a program requires careful planning which should begin as soon as
possible. From our discussions a consensus has emerged that the planning process
should involve not only the development of a suitable program structure but also an
initial seed project. The seed project should have clear identifiable developmental
goals with support from both the United States' and Australian industry. The seed
project would provide an opportunity to explore the inter-ceatre dynamics and assist
in the finalisation of the structure.

. I believe that a unique opportunity exists to set up a program in the
biomaterial/medical device area which transcends our national boundaries and will be
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of direct benefit to medical device development in both the United States and
Australia.

I am excited by the potertial of our future interactions.

Yours sincerely

///é%w /Cé% 4%/2/44-

Klaus Schindhelm BE, PhD
Director.
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THE UNIVERSITY OF NEW SOUTH WALES

1.0. BOX1 » KINSINGTON ¢ NEW SOUTH-WALES » AUSTRALIA + 2033
TELEX AA26054 ¢ TFLEGRAPH: UNITECH, SYONEY ¢« TELEPHONE 697 2222 ~

EXTN. 5164
PLEASE QUOTE

Centre for Biomedical Engincering
6th June, 1991

Professor R. Baier,
Centre for Biosurfaces,
110 Parker Hall,
University of Buffalo,
BUFFALO NY 14214,
U.S.A,

Fax: 0015-1-716-835-5872

Dear Bob,

I have been in coantact with DITAC and it would seem that my pathway
is not as clear as yours is with the NSF, Funding through DITAC appears
to be through formal application into a pool of money for international
collaboration. It does not appear that any funds have been put aside-
specifically for the type of arrangements which you have described. I
believe that I can overcome this problem using your application to the NSF
as & lever, Therefore could you send or fax to me a copy of your application
as soon as possible so0 that I can begin to turn some bureaucratic wheels.

I have been in contact with Tim Nash of Australian Cjénamid. In two

weeks' time I will ba discussing potential projects that could fall

within the scope of our proposal. I will give you a full run-down of that
neeting once it has taken place.

Best regards,

Yours sincerely,

Kaver

Klaus Schindhelm
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- LUUSIRY uNvERSITY
T UREIANVE NESESRCH CENTER

<} HIOQSLAFACES
MEMORANDUM
TO: Center Sponsors, Facuity, and Associates
FROM: R.E. Baier, Co-Director
DATE: January 4, 1991
RE: Internatonaiization of the Center
REF: (a) Telefax. Dr. Bruce Milthorpe to R. Baier, 2 Oct 1990

{b) Telefax. Brian Corrigan to R. Baier. 29 Oct 1990
ic) Telefax, R. Baier to Proressor Milthorpe, 30 Oct 1990
(d) Telefax. Dr. Milthorpe to R. Baier. 9 Nov 1990

ENCL: Copies of rers (a), (b), (c), and (d)

BACKGROUND:

[ was an invited pamicipant at the Australia- United States Science and Technology
Worksnop. Canperra. Australia. 12-15 August 1990, sponsored by the National Science
Founaation (USA) and the Department of Industry, Technoiogy, and Commerce (DITAC,
Austraiia). This workshop identified areas for collaborative research that pew funding from both
nationai governments might support. under a re-negotiated Science and Technology Agreement,
beginming in 1991, Proressor Bruce Miithorpe or the Centre for Biomedical Engineering, The
University or New South Wales. Kensington (Sydney) Australia. contacted me by phone early
in Octoper 1990 at the recommendation of Australian officials. References (a), (b), (c), and (d)
provide some details of our further communication,

OPPORTUNITY:

My recent discussions with the manager, Dr. Carole Ganz-Brown, of NSF's

Austraiias/New Zsaland program office indicate that an initiative program to internationalize the

NSF Industry/University Cooperative Research Centers (TUCRC) might provide us with a
modest planning grant in early 1991. We expect to suggest to Dr. Ganz-Brown that it would
cost approximately $35.000 over the next year for us to engage in a careful pianning process,
with our Australian colleagues, to design a pilot cooperative program.

niversiy o Suffaio 140 Parker Hall Buffalo, NY 14244
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The planning process will explore (1) the leveis. numbers, and frequencies of desired
personnei exchanges or visits between our centers: (2) the optimum selection of research
projects. within the aiready agreed upon scope of biomaterials testing and vascular gratt
evaluation. and possible expansions of that scope: and (3) how to manage the interactions of
speciric industries or industry groups associated with each of our centers, with regard to issues
of inteilectual property, conridentiality, and mutuaily beneficiai economic growth in both nations.

Dr. Milthorpe may initiate a parailel planning process from his Centre in Austraiia.
requesting equivaient funding from DITAC.

ACTION:

With the concurrence of our Members Advisory Board. the IUCB is prepared to embark
upon the necessary pianning process if requested to do so by NSF. Specific elements of our
planning scheduie. and suggested principal participants, are now under consideration for
inciusion in a letter to Dr. Ganz-Brown.

If funds are to be received from NSF's current "initiative" budget, it is important that
our suggested pianning process be in the hands of Dr, Ganz-Brown as soon as possible.

m(ﬁ 2-,
i\t v
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'ppendix C. Agendas of Members Advisory Board Meetings of June 26-28, 1991,
January 29-30, 1991, and June 26-27, 1990

IUCB

&'IEMBERS ADVISORY BOARD MEETING OUSTRavERSIY

SOTPERALIVE FESEARCH CENTER

SOR BOSURFACES

l June 26 and 27, 1991

Members, NSF, and Invited Faculty

567 Capen Hall (Jeannette Martin Room)
North Campus

June 28, 1991
Open Session

567 Capen Hall (Jeannette Martin Room)
North Campus

Wednesday - June 26, 1991
Chairman: Robert Baier (Co-Director)
Facilitator: Karen Howard-Nordan (Procter & Gamble)

8:00 am INTRODUCTION OF GUESTS - R. Baier
INTRODUCTION OF NEW MAB MEMBER
(Dr. Erwin Vogler, Becton-Dickinson)

8:15 am HISTORICAL OVERVIEW - R. Baier
9:00 am OPERATION SUMMARY (Critical Path) - A. Meyer
- Fundamental Questions
- Experimental Approaches
- Status
l 10:30 am COFFEE BREAK
10:45 am OPERATION SUMMARY, continued - A. Meyer
- Clarifications (Question/Answer Period)
' - Specific Examples
I 12:00 noon LUNCH BREAK
1:00 pm OPERATION SUMMARY, continued - A. Meyer

- Specific Examples, continued
- Clarifications (Question/Answer Period)
2:30 pm BREAK

- Generalizations

5:00 pm ADJOURN UNTIL DINNER SESSION
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2:45 pm PROGRAMMATIC OVERVIEW - J. Gardella, Jr., R. Baier

- Where Do We Go From Here? (Part I - General)
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Wednesday - June 26, 1991, continued

6:30 pm WORKING DINNER - Holiday Inn-Amherst
[MAB, NSF and Guest, Program Office only]

BUSINESS ISSUES - J. Gardella, Jr., R. Baier
- Montana State University: determine appropriate next

steps and timing
- Personalization of Interactions (Technical Monitors and
annual visits)
- Management Issue (Program Manager/Executive
Director)
- Receipt of Proposed Bylaws
9:00 pm ADJOURN UNTIL MORNING SESSION
Thursday - June 27, 1991
Chairman; Karen Howard-Nordan (Procter & Gamble)
Facilitator: Margaret Coyle-Rees (Procter & Gamble)
8:30 am \WWHERE DO WE GO FROM HERE? - K. Howard-Nordan
- Part II - Specifics

Open Discussion, with Participating Faculty

In addition to specific technical questions and answers, the following needs
should be addressed by the end of the discussion:

for the Core Program: feedback from the MAB on wheére to put
focus and balance of time

for the Project Directors: midcourse corrections based on
feedback from the MAB

for the Program Office: suggestion of subject areas in which to
solicit proposals, and guidance in bringing certain topics
to closure

for the Members: resolution of "Where do we go from here?",
and "How is this useful to me?"

10:30 am ) COFFEE BREAK
10:45 am OPEN DISCUSSION, continued - K. Howard-Nordan
12:00 noon LUNCH BREAK

1:00 pm OPEN DISCUSSION, continued - K. Howard-Nordan
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Thursday - June 27, 1991 continued

2:30 pm BREAK
2:45 pm MAB - CLOSED SESSION
[Members, NSF Representative, and Evaluator only]
4:00 pm MAB RECOMMENDATIONS AND ACTION ITEMS - K. Howard-Nordan
7:00 pm RECEPTION WITH POTENTIAL NEW MEMBERS - Holiday Inn-Amherst

Friday - June 28, 1991

Chairman; Robert Baier (IUCB, Co-Director)
Facilitator: Joseph Gardella, Jr. (IUCB, Co-Director)
8:30 am INTRODUCTIONS - R. Baier
8:45 am THE I/UCRC PROGRAM FROM DIFFERENT PERSPECTIVES

-National Science Foundation,
Alex Schwarzkopf, Project Director
-University at Buffalo/Participating Faculty,
Frank Bright, Investigator
-Industry Members
Karen Howard-Nordan, Procter & Gamble Co.
-Center Evaluator
Edward Zablocki, University at Buffalo,
Coordinator, Industrial Relations and Economic
Development
-Question and Answer Period

10:00 am INTERPRETATION OF THE IUCB’s GOALS - R. Baier
10:30 am COFFEE BREAK
10:45 am "GATEKEEPING" TECHNOLOGY TRANSFER

David Tansik

Evaluator, I/UCRC at University of Arizona
-Question and Answer Period

11:45 am RECENT TECHNICAL ADVANCES (nonproprietary) - J. Gardella, Jr.
-Question and Answer Period

12:30 pm FORMAL SESSION ADJOURNS FOR LUNCH AND
FURTHER DISCUSSIONS/FACILITY TOURS

Afternoon ONE-ON-ONE DISCUSSIONS AND TOURS OF LABORATORY
FACILITIES, TO BE ARRANGED ON AN INDIVIDUAL BASIS

37




MEMBERS ADVISORY BOARD MEETING

January 29 - 30, 1991
Agenda

January 29, 1391 - Tuesday

8:30 - 9:00 am
9:00-- 10:30
10:30 - 10:45
10:45 - 12:15 pm

. . N -, ~

1:15 - 3:15
3:15- 3:30
3:30 - 5:00
5:00
6:30 - 7:30
7:30

Continental Breakfast

Opening. Remarks and Overview of Meeting
Coffee Break

Technical Review and Selection of Proposals

Technical Review and Selection of Proposals (cont.)
Break

Technical Review and Selection of Proposals (cont.)
Members Return to Holiday Inn - Amherst

Reception in the Niagara Room, Holiday Inn - Amherst

Dinner
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- Wedn
8:15- 8:30am Continental Breakfast
8:30 - 10:00 Final Ranking of Proposals
10:00 - 10:15 Coffee Break
10:15 - 11:00 Final Ranking of Proposals (cont,)
11:00 - 12:30 pm Reports from Co-Directors
® Montana State University
® New Member Development
12:30 - 1:30 Lunch
1:30 - 3:00 Reports from Co-Directors (cont.)
® TIE Projects
® Young Scholars Program
® International Program
3:00 - 4:00 Members Advisory Board and Evaluator Closed Session
4:00 - 5:00 Seminar - Dr, Barbara Boyan, University of Texas
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Closed Session

Tuesday - June 26, 1990
(Parker Hall, South Campus)

8:00

8:30 - 9:30
9:30 - 9:45
9:45 - 12:00
12:00 - 12:45
12:45 - 2:45
2:45- 3:00
3:00 - 4:30

4:30 - 5:30
5:30
7:00

w

Continental Breakfast

Review of Core Program, R. Baier

Break

Review of IUCB Sponsored Projects, A. Meyer and J. Gardella

Lunch

Review of IUCB Sponsored Projects (Continued), K. Cooksey and F. Brigh:
Break

Review of New Sponsored Projects, L. Carter, J. Campbeil, E. Ruckenssein and
R. Good

Review of Proposed Projects, G. Nancollas and G. McFeters
Adjourn

Dinner

(Parker Hall, South Campus)

8:00
8:30- 9:15
9:15 - 10:15

10:15 - 10:30
10:30 - 11:45

11:45

Continental Breakfast

Summary of Status of Data/Action Items, R. Baier

Members Advisory Board Session with NSF Program Manager and Evaluator,
A. Schwarzkopf and E. Zablocki

Break
MAB Recommendations and Action Items for Program Office

Adjourn Closed Session
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Wedne -

Open Session

(Marriott Inn, near North Campus)

11:45 - 1:00

1:00 - 1:30

1:30 - 2:00

2:00- 2:15

2:15 - 4:.00

4:00 - 4:30
4:30

6:30 - 9:30

Lunch with Prospective MAB (Members Advisory Board) Candidates

Introduction and Overview of IUCB, D. Goupil - Chairman, Members Advisory
Board and A, Schwarzkopf - Program Manager, National Science Foundation

Opportunities for MAB Candidates, R. Baier - Co-Director, IUCB; J. Gardella - Co-
Director, IUCB; and E. Zablocki - National Science Foundation Evaluator

Break

Summary of Technical Progress to Date (nonconfidential information only),
R. Baier - Co-Director, IUCB; J, Gardella - Co-Director, IUCB; and A, Meyer - Program
Manager, IUCB

Questions and Answers
Adjourn Open Session

Early Registration and Reception for ONR/IUCB-Sponsored Workshop on
"Nonpolluting Control of Biosurface Fouling" (Separate Agenda enclosed)
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l Appendix D. Graduate Students

FACULTY & STUDENTS

EXPECTED
DATE OF
AWARD

Dr. Robert E. Baier
Martin Casstevens 1992 . Thin-Film Biosensors

William Cherry 1991 .S. Sterilization Effects on Orthodontic
Cutting Pliers

Laura Edsberg 1993 .D. Wound Healing as a Function of
Biomechanical Factors

Vichet Chindavanig 1991 S. Surface Properties Influencing
Bioadhesion to Denture Reline
Materials

James Hanlon 1991 .S. Initial Mineralization of Biomaterials

Michael Hayes 1991 .S. Tissue-Polymer Composites

James Malone 1992 .S. Surface Treatment of Hydroxyapatite
Implants

Patrick McCabe 1992 .S. Composite Restorative Materials

Marion Olivieri 1992 . Protein Structure at Interfaces

Gary Palmer 1992 . Radiation Interactions with Polymers

Essam Kamal Taha 1991 .S. Biomaterials Interactions with Tooth
Structures

Eduardo Vargas 1991 .S. Corrosion Susceptibililty of Titanium
and Titanium 6-Aluminum 4-
Vanadium Alloy
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EXPECTED
DATE OF
AWARD

Dr. Frank V, Bright

Robert Bashnagel

1991

Organized Media

Thomas Betts

1992

Solvation Dynamics in Supercritical
Fluids

Gino Catena

1991

Cyclodextrin Studies and Fiber-Optic
Based Sensors

Richard Dunbar

1995

Fiber-Optic Chemical Sensing

Jingfan Huang

1991

Dynamics of Inclusion Complex
Formation

Pamela Kluczynski

1991

Time-Resolved Fluorescence of
Interfaces

Kevin Litwiler

1991

Fiber-Optic Sensors and Studies of
Surface Immobilized Reagents

Zhao Qian

1991

Reversed Micelles

JoAnn Zagrobelny

1992

Supercritical Fluid Solvation Kinetics

Jing Zhang

1992

Dynamics in Organized Media
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STUDENT EXPECTED | DEGREE * RESEARCH AREA
DATE OF
AWARD
Dr. Joseph A. Gardella, Jr. ‘
Cindy Burkhardt 1991 Ph.D. Kinetic Study of the Surface
Hydrolysis of Polylactide; Surface
Science of Polymer Blends
Xin Chen 1993 Ph.D. Surface Science of Block Copolymers
. Raghuram Dasari 1992 B.S. Plasma Modification of Polymer
Norma DeGatica 1993 Ph.D. Surface Science of Biopolymers on
Glow-Discharge Titanium
Dan Hook 1991 B.S. Radio Frequency Glow-Discharge
Modifications of Surfaces
Robert Johnson 1993 Ph.D. Quantitative SIMS of Langmuir
. Blodgett Film/Metal Interfaces
Helen Lee 1991 Ph.D. Surface Science of Random and Block
Functional Copolymers
Jianxin Li 1993 Ph.D. Quantitative SIMS Langmuir Blodgett
Films of Fatty Amine and Fatty Acids
Monolayers
Clara Lo 1995 Ph.D. Surface Science of Titanium
Patrick Schamberger 1993 Ph.D. Surface Science of Modified
Polystyrene and Biopolymers on
Polystryrene
Rick Spring 1992 B.S. Surface Hydrolysis of Poly
Caprolactone
Cara Weitzsacker 1991 Ph.D. SIMS Analysis of Solid State
Polymerization; Surface Analysis of
Coal
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EXPECTED
DATE OF
AWARD

Dr. Gordon A. McFeters

Fie-Ping Yu

1993

Physiology of ‘Bacteria in Biofilms
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EXPECTED
DATE OF
AWARD

Dr. George H. Nancollas

Eileen Burke

1994

Calcium Phosphates

Vincent Cannavo

1991

Gypsum Crystal Growth

Aileen Chin

1992

Calcium Phosphates

Bruce Elder

1992

Crystal Growth

Tristan Fuierer

1994

Calcium Phosphates

Linda Kelash

1992

Gypsum Hydrate Physical Growth

Eleftherios Paschalis

1991

Biomineralization

Jian Tan

1994

Biomineralization

Brian Tucker

1993

Physical Chemistry Crystal Growth
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MISSION
STATEMENT

The NSF

Industry/University
Cooperative Research
Center for Biosurfaces
is dedicated to
fundamental
investigations of the
interactions among four
principal phases --
substrata,
macromoieculer
"conditioning" films,
living cells, and
surro.nding media -
from which all
materiai/biosystem
compatibility issues
utimately arise. It is
at these initial
“terfaciai levels that
problems must be

soived.
| | Q
-
| NI
\
#CB )\
4

This Prospectus describes the National Science

Foundation (NSF) Industry/University
Cooperative Research Center for Biosurfaces

(IUCB). The Center’s scientific focus and operating procedures
were first developed by industry, government agency sponsors,
University administrators, and faculty in August 1987, The Center then
established a vigorous multi-University-based program addressing major
research needs in biological surface science. The first meeting of the
Members Advisory Board (MAB) was in March 1989.

This prospectus summarizes the program, as constructed with
advice from the MAB, and indicates the benefits of membership for new
sponsors. Center sponsorship is specifically eligible for favorable tax
treatment in accord with the 1986 Tax Reform Act to encourage
companies to increase their spending on basic research at universities.
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FOCUS ON BIOADHESION - ITS PROMOTION
AND PREVENTION

The focus of the Center for Biosurfaces’

research program is on understanding,

prediction, and control of biological adhesion.
Multidisciplinary studies of the mechanistic details (including
physico-chemistry, biochemistry, and biophysics) of "conditioning" film
formation, biopolymer deposition, and cell and protein adhesion to
synthetic materials and model tissues are in progress, A Core Program
is managed by the Center’s two co-directors, together with Projects
selected, structured, and prioritized by the Members Advisory Board,
The Center for Biosurfaces’ research program will shift and evolve as
the ongoing projects answer current questions, uncover new questions,
and as the membership and interests of the Advisory Board change.
Additional industry and government agency membership on this Board is
now solicited.

GOALS OF THE CURRENT
RESEARCH PROGRAM

"THE FIVE YEAR MISSION"

TASKS
Define Model Systems
Analyze Components
Construct Total System

Building Components —
Multiple Component Mixtures |
|
|
]

Expand the Variables

Cellular
Experimental

Thesis and Confirmation

Definition of Principles [ ]

1990 1991 1992 1993 1994 1995
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MEMBERS ADVISORY
BOARD

The Advisory Board is

made up of Member
organizations, each
with one vote. The
Board meets semi-
annually, to review
ongoing projects and to

set research priorities.
The membership fee, in
accord with a formal Research
Agreement negotiated between the
University at Buffalo and member
industries/agencies, is currently
$40,000/year. This fee entitles
members to specific intellectual
property rights, copyrights, and
publication delays as noted in the
research agreement, The Board
Members also appoint technical
monitors for their approved
Projects and recommend TIE
projects with other NSF-sponsored
Industry/University Centers having
compiementary technologies.

PROGRAM-PROJECT ORGANIZATION

The Core Program provides central resources

and a common technical base for the entire

Center. It has both service and scientific elements. Service aspects
include data collection and distribution for all Center members, as well
as acquisition, fabrication into useful specimens, and characterization (in
advance) of selected substrata that are used in all Center Projects.

These specimens are provided to faculty teams and to Advisory Board
Members as needed for particular experiments.

The major scientific aspect of the Core Program applies the
modem array of surface physical/chemical analytical tools available to
the Center for the qualitative and quantitative description of complex,
primary organic layers acquired by the substrata.

At various stages in the exposures of substrata to relevant
biological systems by Project teams, the Core Program also provides
surface characterizations of the biosystem-modified.specimens and the
"conditioning" films or overlayers they retain.

Center Projects, proposed periodically by cooperating faculty
teams, are reviewed and selected by the Advisory Board. The
co-directors solicit these proposals from faculty on the basis of
recommendations and suggestions from the Board.

Through the Program-Project structure, each funded Project
benefits from the scientific developments of all other active Projects and
from the "quality control" and surface analytical expertise of the Core
Program. The separate Project efforts, therefore, are effectively
integrated into a Center-wide assault on the important technical fronts
defined by the Members Advisory Board.

A secondary ion mass spectrometer, a scanning Auger
microprobe, and two electron spectrometers for chemical analysis are
among many other instruments applied in Center projects. These new,
operating equipment items and their accessories provide more than $3
million of immediate value to Center participants.

For descriptions of projects funded by the Center, please see the insert page.

Brief biographies of the associated faculty also are included on the insert.
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BRIEF BIOGRAPHIES OF ASSOCIATED FACULTY

Dr. Robert E. Baier, Research Professor of Biophysical Sciences
and Co-Director, [IUCB. Received Ph.D. in 1966 from the State
University of New York at Buffalo in Biophysics and is a licensed
Professional Engineer in the states of New York and Ohio. Was
awarded a National Academy of Sciences-National Research
Couril postdoctoral fellowship in 1966 and performed
postdoctoral research in surface science at the Naval Research
Laboratory until 1968. From 1968 through 1984, was a Staff
Scientist of the Advanced Technology Center of Arvin/Calspan
(formerly the Cornell Acronautical Laboratory of Comell
University). From 1985 to July 1989, was Director of the New
York State Center for Advanced Technology in Health-care
Instruments and Devices, lcaving that post to devote more time to
the IUCB.

Dr. Frank V. Bright, Assistant Professor of Chemistry. Received
Ph.D. from Oklshoma State University in Analytical Chemistry
(1985) and continued with postdoctoral studies in Analytical Laser
Spectroscopy at Indiana University until 1987. Since 1987 he has
been on the faculty of SUNY-Buffalo, Research efforts center on
1) instrumentation for chemical analysis; 2) quantifying the
interfacial processes occurring at the distal end of fiber-optic
sensors and probes; 3) steady-state and dynamic (time-resolved)
fluorescence applied to bioanalytical problems; 4) elucidation of the
fundamental proceases that govern complexation phenomena in
organized media; and 5) improving our understanding of solvation
in supercritical fluids.

Dr. John H, Campbell, Assistant Professor of Oral and
Maxillofacial Surgery. Received D.D.S. in 1981 from the State
University of New York at Buffalo, School of Dentistry. In 1986
completed residency program in Oral and Maxillofacial Surgery,
University of Rochester, Strong Memorial Hospital. Research
focuses on the in vitro effects of metals, polymers and ceramics on
cells from normal populations and carcinomas.

Dr. J. Makolm Carter, Associate Professor of Biomaterials.
Received Ph.D. in Mechanical Engineering from SUNY-Buffalo
1975 and MSc in Materials Science, Cranfield Institute of
Technology, England 1962. Since 1968, has been instructing at
SUNY-Buffalo. In 1970 was appointed to the Department of
Dental Materials. Studies include in_vivo electrochemical
corrosion of metallic implants utilizing electrolytic methods to
dissolve metailic mesh during tissue preparation for histology.

Dr. Laurie C. Carter, Assistant Professor of Stomatology and
Interdisciplinary Sciences. Received D.D.S. from the University at
Buffalo in 1983, Centificate in Oral Pathology in 1986 and M.A. in
Experimental Pathology in 1988, Currently is completing Ph.D. in
Experimental Pathology at the University’s School of Medicine.
Received Individual National Research Service Award from the
National Institute of Dental Research from 1984 to 1987, Primary
research interest is the study of interfacial aspects of various
implant/tissue systems, utilizing both light microscopic and
ultrastructural methods.

Dr. Keith E. Cooksey, Professor of Microbiology and
Biochemistry, Montana State University. Received Ph.D. in 1959
from the University of Birmingham, England, in Biochemistry and
was a postdoctoral feliow of the National Research Council of

L% wafaow. 0191960, In addition to academic appoiniments,

spent 1965-196% as a Senior Scientist with Shell Research Ltd. in
England. Primary research interests are mechanisms of the
interactions of cells with surfaces, and algal biotechnology.

Dr. Joseph A, Gardella, Jr., Associate Professor of Chemistry
and Co-Director, [UCB. Received Ph.D. from the University of
Pittsburgh in Surface Analytical Chemistry (1981), continving with

postdoctorat research at the University of Utsh in 1982, Since
1982, has been on the faculty of the University at Buffalo,
pursuing research in the study of thin organic and polymer film
interfaces and multicomponent polymer surfaces using electron, ion
and vibrational spectroscopies. Professor Gardells was Fellow of

the Lawrence Gelb Foundation and is a Fellow of Exxon Education

Foundation.

Dr. Robert J. Good, Professor of Chemical Engineering.
Received Ph.D. in 1950 from University of Michigan and an M.S.
from the University of California, Berkeley, both in Chemistry.
Recipient of the Kendall Award for Surface and Colloid Chemistry.
Theoretical studies of contact angle measurements include protein
solubility, polymer solubility and phase separation, cell membrane
fusion, hydrophobic bonding and hydrogen bonding adhesion.

Dr. Gordon A. McFeters, Professor of Microbiology, Montana
State University. Received a Ph.D., 1967, in Microbjology from
Oregon State University and M.S. from Loma Linda University,
1963, in Microbiology. Performed research at the Swiss Federal
Institute for Water Resources and Water Pollution Control, 1987-
1988, Research interests include water and wastewater
microbiology, physiology of waterborne bacteria, microbial
ecology, and biodegradation in soil and groundwater.

Dr. Anne E. Meyer, Principal Research Scientist and Program
Manager, [UCB, Received Ph.D. from Lund University (Sweden)
in 1990, Was Associate Director of the University’s Surface
Science Center, 1985-1989 and of the NYS Center for Advanced
Technology in Health-care Instruments and Devices. Prior
experience was as anslytical chemist at Arvin/Calspan (1974-1986),
serving as Head of the Advanced Technology Center’s Surface
Science Section from 1983 to 1986.

Dr. George H. Nancollas, Distinguished Professor of Chemistry.
Received Ph,D, from the University of Wales and D.Sc. from the
University of Glasgow (1963). Since 1965, has been on the faculty
of the University at Buffalo investigating the kinetics of
crystallization and dissolution, and the thermodynamics of mineral
species in complex environments. Professor Nancollas has been
recognized by the American Chemical Society with the 1977 Jacob
Schoellkopf Medal and by the International Association for Dental
Research with the 1984 Basic Research in Biological Minerslization
Award,

Dr. Eli Ruckeastein, Distinguished Professor of Engineering.
Joined the University at Buffalo faculty in 1973, Was the Gulf
Visiting Professor at Carnegie Mellon University in 1987-1958 and
the Visiting Humboldt Professor at Bayreuth University (W.
Germany) in 1986, among several other honored positions over the
past 20 years. Received the American Chemical Society’s Kendall
Award for research in colloids and surfaces in 1986 and the Waiker
Award of the American Institute of Chemical Engineers for
Excellence in Contribution to Chemical Engineering Literature in
1988,

Dr. Carel J. van Qss, Professor of Microbiology and Adjunct
Professor of Chemical Engineering. Received Ph.D. in Physical
Biochemistry from the University of Paris (Sorbonne) in 1955.
Before coming to the University at Buffalo in 1968, was Director
of M F YT eherin wretory of the National Veterinary
College of Alfort (Paris), Assistant Head - Microbiology and
Immunology Departments of Montefiore Hospital and Medical
Center (New York City), Director - Serum, Plasma and
Immunochemistry Departments of the Milwaukee Blood Center,
and Adjunct Associate Professor of Biology at Marquette
University, Milwaukee.
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BRIEF DESCRIPTIONS OF FUNDED PROJECTS

Fiber-Optic-Based Characterization of’ Biosuriaces
Dr. Frank V., Bright

This project is concemed with determining the
mechanism and kinetics ot protein adsorption and denaturation at
surfaces. This work invoives continued IUCB-funded etforts
toward understanding the tundamental processes that govern
adhesion. To this end, we use state-of-the-art tluorescence
spectroscopic techniques to study biologically important adsorbates.
Specifically, we are focusing on the B-lactoglobulin sysiem and
documsnting the kinetics of adsorption as a function of
temperature, ionic strength, and denaturant. In addition, we are
now beginning to actuaily {ook at the dynamical aspects ot this
same protein at an intecface,

The PI's group has developed state-of-the-art tiber-optic
probes for studying interfaces. The instrumentation and protocols
developed by the PI are weil suited for investigating steady-siate
and dynamical processes occurring at “ambient” intertaces.

¢ Re of No and ino; 13 to ntable
Biomaterials
Dr, John H, Campbell

This study investigates the in vitro effects of metals,
polymers, and ceramics on cells from normal populations and
carcinomas, utilizing biocompatibility and toxicity assays to
determine if these materials enhance, inhibit, or have no etfect on
the cell growth characteristics, Assays utilize specific, weil-
characierized reference matsrials of the polymeric, ceramuc, and
metallic classes provided by the Cors Program of the
Industry/University Center for Biosurfaces.

The Pl is an oral surgeon with postdoctorai training in
the techniques of tissus culture for normal and malignant cells.
This rescavch is carried out in the Otolaryngology and Head and
Neck Center at an affilisted hospital of the University's School of
Medicine and Biomedical Sciences.

Co! ison o ratol arstive Techni or the
Retention and Characterization of Bone-, 1 ia
Morphology

Dr. Laurie C. Carter and Dr. J, Malcokm Carter

This study compares the efficacy of two preparstory
techniques for implant retrieval analysis: conventional
decalcification and removal of the implant prior to sectioning vs.
thick sectioning and milling of an undecakified specimen with the
fixture till in situ. The goal is to retain interfacial strucwre and
deliver precise information regarding macrophagic cels.
Osteochrome bone stains and macrophage marker stains, with
histomorphometric analysis, will allow more precise measurements
of static and dynamic parameters of osseous tissue.

The Co-PI's have substantial prior experience in implant
retricval analysis of a variety of materials implanted in bone,
including Co/Ct/Mo slloys, carbonated hydroxyapatites and
titanium.

A Study of Adhesion of Fouling Distoms to Surfaces of Defined

Compegition Including an Examination of the Source and Role of
the Conditioni il
Dr. Keith E. Cooksey

This project determines which physico-chemical
properties of a surface govern the strengih and extent of adhesion
of diatoms, and examines how the extracellular polymer produced
by diatoms is able to medify clean sucfaces such that their
¢ w4 o 45 poieatial dwadhesive substrais are changed.
Adhesion assays use washing procedures with differing chear
forces, 3o that different levels of strength can be measured.
Motility assays use a video-recording sysiem fitted with a time
signal generator.

Adhesion assays are currently used by the PI to detect
differences in surface properties. Mokility assays are developed for
transparent surfaces. Collaborative studies have been done through

the ONR Molecular Biology Program. Several published papers By
the PI on the marine touling diatom Amphora cotfeaetormis are
relevant to this work.,

Ultra High Vacuum Surtace Analysis of Model Orpanic and
Dr. Joseph A, Gardella, Jr.

This project evaluates and describes the molecular and
macromolecular composition, structure and bonding of model thin
films adsotbed onto clean characterized standard substrata. Thin
films of saturated fatty acids, their salts, fibrinogen, 8-
lactoglobulin, and salivary mucin will be prepared by adsorption
from solution using standacd flow cells; stable static
monomolecular Jayer films will be produced in Langmuir-Adam
troughs. Analysis will include ESCA, Auger, SIMS and FTIR,
The emphasis is on the chemistry between the substratum material
interface (i.e. oxidation of Ti, hydrolysis of polylactide, RFGD
modification of polystyrene) and the model biofilm structure and
orientation. For each substratum, we hope to determins the
quantitative ckiemistry which governs the subssquent biofilm
character. Modification of the substratum is then possible.

Ongoing research sponsorea by NSF, NATO, and
Industry has advanced the techniques listed above specifically for
the analysis of thin organic (L.B) and polymeric films, In addition,
ongoing collaborstions with laboratories active in development of
ambient-environment methods of analysis of solid and biological
materials also provide an important base,

id/ 0

" : ,
Dr, Robert J. Good and Dr. Carel J, van Oss

The investigators use contact angle measursments to
determine the scidic and basic components, as well as the apolar
component, of the surfsce snergies (surface tensions) of polymers,
and of proteins and other biological solids. Contact angies are
measured using water, glycerol and diiodomethane on a variety of
polymer surfaces. Thess inciude polyethylens and systsmatically
fluorinated poiyethylenss, polydimethylsiloxanes and other silicone
polymars, polylactides, polystyrens and surface-modified (glow-
dischargs treated and chemically treated) polystyrenes, glow-
discharge-ireated polyethyiens and polypropylens, and pyrolytic
carbon. Surface texture of these polymers is studied using SEM
and the change in contact angles monitored relative to reference,
smooth specimens. Conlact angles also are measured on layers of
protsins and other biological materials, deposited on support
surfaces. X

This theory has been espoused in 11 papers in the past 4
years. Some subject areas include protein solubility; polymer
solubility and phass separation; cell membrans fusion; hydrophobic
bonding; hydrogen bonding in adhesion.

. L o N

Dr, Gorden A, McFeters

This project determines the growth rates of surface-
associsted and planktonic bacteria, and compares their mei=halic
activities. Specifically, the levels of catabolic metabolism and
respirstion in bacterial populstions that are surface-aseociated and
planktonic sre addressed via msssurement of the wtilization of
specific radiolabeled or deasity-labeled substrates with respiration
detosminec:! by oxygen uptake. This provides two different
Anantitative meamires « [ the dilferemial digestive activities of
bactesis in biofilms. Radiolabeled precursors for ansbolic
processes such as protein and nucleic acid synthesis are used to
measure the synthetic activity of bactsria on surfaces and in
suspension,

The PI has numerous basic publications in the cited
field, and has carvied out similar studies in relevant natural
eavironments.




Characterization of “Conditioning” Films bv Ambient-Environment

‘Physico-Chemical Technigues

Dr. Anne E. Meyer
Substratum-dependent "conditioning” film-properties are

investigated as functions of exposure time, solution components,
and fluid dynamics. Model proteins, hyalurnic acid and cell
media in contact with reference metailic, ceramic and polymeric
substrata are analyzed as bulk films and as Langmuir-Blodgett
monolayers. Films are applied in satic and dynamic exposure
protocols. Determination of average time of effective cell
attachment will be correlated with contact angle, multiple
attenuated internal reflection IR, energy dispersive X-ray analysis,
contact potential, and ellipsometeic data,

The PI has established that ail engineering materials
placed into contact with biological fluids spontancously acquire
organic films on their surfaces. Recent publications show that
evants during the first few hours of exposure can be predictive of
longer term material/biosystem interactions.

Dr. George H. Nancolias

Constant Composition (CC) kinetics combined with a
flow-theu cell in a closed-loop allows excellent sensitivity to
extremely small amounis of mineralization with high precision.
The mineralized surfaces are characterized using SEM, TEM,
EDAX, ESCA, SIMS, Auger, and electron diffraction devices
available in the Biomaterials and Chemistry Departments, HAP
plasma-coated titanium implants are examined at cslcium and
phosphate concenirations typical of thoss jp vivo,

Using the flow-thru Constant Composition cell,
preliminary studies have been made on purified protein films of
amylaze and cystatins, SA-l and SA-II. The PI is the inventor of
the Constant Composition technique, and holds a patent on
nonpolluting scale-prevention coatings based on silicones.

New Possi Vi 10
Dr. Eli Ruckenstein

The aim is to prepare coatings of di-block or three-block
copolymers on hydrophobic surfaces, and composits polymers, by
an emuision pathway, Initial experiments are being carried out
with polymethyimethacrylats, polystyrens, and polyvinylacetate.
Surface sxamination includes wetting angle as well as surface
analytical measurements by ESCA. Antifouling capabilities will be
estimated by performing protein adsorption measirement by
radiolabeling or ellipsometry techaiques, and by platslet deposition
experiments using platelet-rich-plasma.

The PI has published information about very low
interfacial free cnergies between solids and eavironmental liquids.
He has specified conditions where the thermodynamic driving force
for deposition on the surface is very low.




MANAGEMENT

The Center is directed by Dr. Robert E. Baier

and Dr. Joseph A. Gardella, Jr. Dr. Baier has 25 years
experience in research related to biological surface phenomena. Dr.
Baier is a founding member of the Society for Biomaterials and, in
1983, received the Society’s Clemson Award for Basic Research., He
has been Principal Investigator on over $3 million of funded research
(and co-investigator on over $10 million of funded research) for industry
and for such federal agencies as National Institutes of Health and
Depariment of Defense. Since joining the University at Buffalo in
1984, Dr. Baier has been instrumental in forging cooperation,
communication, and working relationships among related technology
centers, This led to additional New York State and industrial support of
the University of approximately $3 million per year, through the Center
for Advanced Technology that he directed at Buffalo from 1985 to 1989,
Dr. Gardella has 12 years experience in biomaterials surface
research and was instrumental in establishing the interdisciplinary
network of faculty that forms the basis of the Center’s research
program. Dr. Gardella is a pioneer in the analysis of Langmuir-
Blodgett films (monolayers and multilayers) and polymers by ultra-high
vacuum techniques such as static secondary ion mass spectrometry and
electron spectroscopy for chemical analysis. He also has been the
driving force in the University’s acquisition of state-of-the art surface
analytical equipment utilized by the Center.

Dr. Anne E. Meyer, Program Manager,

brings 12 years of prior industry research management experience to the
Center, including serving as Head of the Surface Science Section for a
major, independent contract research firm.

ORGANIZATION OF IUCB RESEARCH PROGRAM

University Industry
st..”ng CO"D"GC’OIS AdVlSOl’y
Committee R.E. Baler and J.A. Gardella, Jr. Board

CENTER EVALUATOR

The Evaluator is a

compensated
representative of the
larger
Industry/University
Cooperative Research
Center Program of the
National Science

Foundation, and ss such
participates in two Capitol-area
conferences with nation-wide
professional colleagues each year to
develop increased benefits for all
Center Members,

The Evaluator always is
available to the Center managers
and to Advisory Board Members to
help implement improvements to the
Center organization,
communication, and planning,

Mr. Edward M. Zablocki,
a professional in industry relations,
serves as the formal NSF-
recognized on-site Evaluator for the
Industry/University Center for
Biosurfaces. As Evaluator, Mr.
Zablocki mainly utilizes interview
and questionnaire techniques to
assess the Center’s effectiveness in
achieving Member and University
goals. He serves most generally as
an "ombudsman" for the Members,
assuring prompt attention to
Members’ needs in spite of the
competing demands usually made
for faculty time and attention.

B




INTELLECTUAL
PROPERTY

Center patents are

generally shared on a
royalty-free basis by
Center Members,
although exclusive
rights are also available
in accord with the
patent policy stated in
the Research
Agreement.

The Center budgels a
specific amount each year t0
pursue patents at the direction of
the Advisory Board. Inventions
made with support from federal
agencies are subject to the
provisions of Public Law 95-517

and its implementing regulations
(OMB Circular A-124).

-

Window on Broad but Related Technologies

Review of related patents generated University-wide

Publications, lists of student theses and recent Ph.D. students of Center Faculty

PRIVILEGED ACCESS TO NEW DATA

The University and associated faculty provide

Advisory Board Members with a pre-submission
review period for all Center-developed research
data used in manuscripts or other public

presentations.

The advance review period allows for isolation of potentially
patent-worthy or proprietary elements. Recognizing the usual delay in
publication cycles, Advisory Board Members generally have knowledge
of research results 18 months prior to access by the general public. The
specific publication policy is part of the Research Agreement.

Title to all copyrightable material is held by the Research
Foundation of the State University of New York at Buffalo. The
Research Foundation grants to Advisory Board Members, upon request,
royalty-free licenses to use copyrightable materials developed as part of
the Center’s research program.

Member-appointed technical monitors are invited to follow
Project progress on a real-time basis, and a generous program of
personnel exchange between Member and University laboratories
facilitates rapid technology transfer.

Seminar Series




FINANCIAL LEVERAGING

The Center provides significant leveraging of

each Member’s contribution.

The National Science Foundation grants at least $75,000 per
year for the first 5 years of the Center’s operation to fund Center
administration and evaluation costs, as-well as Core Program activities.

Members each contribute a $40,000 annual fee, entirely
devoted to support of the research activities of the Center as
recommended by the Members Advisory Board.

The University at Buffalo waives all but the State-mandated
minimum overhead costs (approximately 14 %).

Additional Research Development funds of approximately
$190,000 for the first two years of Center operation were committed by
the University at Buffalo,

The University at Buffalo also purchased more than $3 million
of new, state-of-the-art analytical equipment, housed in new laboratories
dedicated to this Center’s field of research, The cooperating Montana
State University provides complementary facilities developed under prior
National Science Foundation grants,

Through the New York State Science and Technology
Foundation, there has been an additional investment of approximately
$400,000 that could continue in a new State/NSF Center initiative now
under review,

The Industry/University Cooperative Research Center for
Biosurfaces provides this leveraging of each Industry/Agency Member’s
contribution while maintaining all Members’ rights to newly developed
intellectual property.

PRIORITY STATUS FOR "COMMERCIAL
CONFIDENTIAL™ PROJECTS

Member industries receive highest priority

attention for commercial confidential projects.

The Center, through its faculty and personnel, has recently completed
projects in related areas:

Surface characterization of metals, ceramics and plastics
Surface modification of polymers

Evaluation of implant biocompatibility

Mineral scale formation in industrial processes
Development of fiber optic sensors

Certification of new sterilization processes

Definition of materials resistant to biocorrosion

Control of biofouling

TAX BENEFITS

The National Science

Foundation-sponsored
Industry/University
Cooperative Research
Center IUCRC)
Program specifically
qualifies for favorable

tax treatment.

The Basic Research Credit
applies at a significantly higher
rate than the R & D Tax Credit for
contractual research, Companies
are able to claim the credit for
basic research even though they
enter into an agreement that
reserves significant rights to any
resulting technology to the
company.

IUC’




The Industry/University Center for Biosurfaces
benefits its Membership through fundamental,

focused research projects,
new employee development, patent rights,
pre-submission review of publications,
and a high level of financial leveraging.

Additional Members are welcome!

For a copy of the Research Agreement
and additional information, please contact

Ms. Susan M. Arnold
Industry/University Center for Biosurfaces
State University of New York at Buffalo
110 Parker Hall
Buffalo, NY 14214
Telephone: (716) 831-3560
Telefax: (716) 835-4872

m%lymvcwy’
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Appendix F. Regarding the Use of Human Subjects and Laboratory Animals in this Research
Program

HUMAN SUBJECTS

This is a research grant proposal for which plans for inclusion of human subjects are not
definite. A certification of Institutional Review Board (IRB) review and approval of research
involving human subjects will be provided before the activity begins if certification has not
already been filed.

The State University of New York at Buffalo has an approved assurance of compliance
on file with HHS which covers this activity (assurance identification number: M-1270; IRB
identification number: -01).

LABORATORY (VERTEBRATE) ANIMALS

This is a research grant proposal for which plans for the use of vertebrate animals are
not definite. It is likely that some projects will require the use of laboratory animals and will
require approval of the University’s Laboratory Animal Care Committee prior to any
implantation or other surgical procedures. When the specific projects are identified, verification
of the dates of the Committee’s approvals will be submitted immediately to the appropriate
monitoring office.

The Laboratory Animal Care Committee of the State University of New York at Buffalo
operates under an approved Animal Welfare Assurance (identification number: A3354-01).
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Appendix H. Proposed Budget/Years 4, 5, 6
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