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I, Alexander M. Klibanov, declare as follows:
L. INTRODUCTION

1. I have been retained by plaintiff Nivagen Pharmaceuticals, Inc. (“Nivagen”) as an
expert in the above-captioned lawsuit regarding infringement of U.S. Patent No. 11,878,076 B2
(“the 076 patent” or “the Patent-in-Suit”) by the defendant Sun Pharmaceuticals Industries, Inc.
(“Sun Pharma”). I have been asked to consider and give my opinion on how a person of ordinary
skill in the art (“POSA”) would understand some of the technical issues embedded in the patent
and its file history (including the file history of the 076 patent’s “parent” and ‘“grandparent”
applications), as well as what the plain and ordinary meanings of the disputed claims terms' would
be to a POSA in the relevant time period.

2. I am informed by counsel for Nivagen (“counsel”) that the parties (i.e., Nivagen
and Sun Pharma) proposed their preliminary constructions of some of the claim terms in the 076
patent, and then met and conferred to narrow the disputed issues. I understand from counsel that

the current positions taken by the parties are as follows:

Claim Term The Parties’ Positions

“composition” (all claims) Nivagen: plain and ordinary meaning

Sun Pharma: plain and ordinary meaning (no dispute on
that meaning), but disclaiming “formulations that
contain organic solvents or preservatives”

“composition comprises no less Nivagen: plain and ordinary meaning
than 98% phenobarbital sodium”
(all claims) Sun Pharma: takes no position

''T have been informed that, after first disclosing several claim terms as ostensibly needing
construction, Sun Pharma then withdrew its previous claim construction positions on those claim
terms, thus leaving only the claim term “composition” still in dispute (see the table in the next
paragraph).
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“aqueous solution to form a Nivagen: plain and ordinary meaning
reconstituted composition”;
“reconstituted for injection with Sun Pharma: takes no position
10 mL of an aqueous solution to

form a reconstituted composition”
(claims 2-4, 6-11, 13-14, 18-19)

“is stored” (claims 2-4, 6-11, 13-14, | Nivagen: plain and ordinary meaning
18-19)

Sun Pharma: takes no position

“amorphous” (claims 5, 12, 15, 20) | Nivagen: plain and ordinary meaning

Sun Pharma: takes no position

“the reconstituted composition Nivagen: plain and ordinary meaning
contains no more than . . . %
[PEAU/2EPMM/PBG],” “the Sun Pharma: takes no position

reconstituted composition contains
atmost...%
phenylethylacetylurea (PEAU)”
(claims 2-4, 6-11, 13-14, 18-19)

A. Professional Qualifications

3. I am currently a Professor Emeritus of Chemistry and Bioengineering at the
Massachusetts Institute of Technology (“M.L.T.”), where I taught and conducted research for over
40 years. From 2014 to 2019 (and also from 2007 to 2012), I held the Novartis Endowed Chair
Professorship at M.I.T. From 2012 to 2014, I held the Roger and Georges Firmenich Endowed
Chair Professorship in Chemistry. Prior to that, I was a Professor of Chemistry and a Professor of
Bioengineering at M.L.T., positions I held from 1988 and 2000, respectively. From 1979 to 1988,
I was an Assistant Professor, then Associate Professor, and thereafter a Full Professor of Applied
Biochemistry in the Department of Applied Biological Sciences (formerly the Department of
Nutrition and Food Science) at M.L.T.

4. I obtained my M.S. in Chemistry from Moscow University in Russia in 1971 and

Ph.D. in Chemical Enzymology (a branch of Medicinal Chemistry) from the same university in
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1974. Thereafter, [ was a Research Chemist at Moscow University’s Department of Chemistry for
three years. From 1977 to 1979, following my immigration to the United States, I was a Post-
Doctoral Associate at the Department of Chemistry, University of California in San Diego.

5. Over the last 55 years as a practicing chemist, I have extensively researched,
published, and lectured in many areas of chemistry, including formulation and medicinal
chemistry.

6. During my 40 years as a M.LI.T. professor, I taught numerous undergraduate and
graduate courses in various areas of chemistry, including general, organic, physical, and biological
chemistry.

7. I have earned numerous prestigious professional awards and honors. For example,
I was elected to the U.S. National Academy of Sciences (considered among the highest honors that
can be given to an American scientist) and also to the U.S. National Academy of Engineering
(considered among the highest honors that can be given to an American engineer). I am also a
Founding Fellow of the American Institute for Medical and Biological Engineering and a
Corresponding Fellow of the Royal Society of Edinburgh (Scotland’s National Academy of
Science and Letters). In addition, I have received the Arthur C. Cope Scholar Award, the Marvin
J. Johnson Award, the Ipatieff Prize, and the Leo Friend Award, all from the American Chemical
Society (the largest professional society in the world), as well as the International Enzyme
Engineering Prize.

8. I currently serve on the Editorial or Advisory Boards of over a dozen scientific
publications, including “Open Access Academic Books in Chemistry,” “Applied Biochemistry and
Biotechnology,” “Nanocarriers,” “Biotechnology and Bioengineering,” “Journal of Biological

Chemistry and Molecular Pharmacology,” “Recent Patents in Biotechnology,” “Archives of
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Medical Biotechnology,” “Current Pharmaceutical Biotechnology,” “Open Journal of
Pharmacology,” and “International Journal of Drug Design, Delivery, and Safety.”

0. I have published over 315 scientific papers in various areas of chemistry, and I am
also a named inventor of 32 issued United States patents and of a number of pending ones. Many
of those publications and patents have dealt with preparation, formulation, stability, stabilization,
and evaluation of biologically active compounds, such as active pharmaceutical ingredients. I also
have given over 370 invited lectures, including many distinguished named lectureships, at
scientific conferences, universities, and corporations all over the world. According to a recent
Stanford University-led study, the overall impact of my published work places me in the top 0.01%
of all scientists in the world.

10. In addition to my research and teaching activities at M.L.T., I have consulted widely
for pharmaceutical companies. Of particular relevance to the present patent litigation is my broad
practical experience with both solid and liquid pharmaceutical formulations, injectable therapeutic
drugs, lyophilization (also called freeze-drying), and stability (including analysis of impurities)
and characterization of drug substances and products.

11. I also have founded six pharmaceutical companies and have been on the scientific
advisory boards and/or boards of directors of those companies and of many others.

12. As of September 20, 2019 (the priority date of the 076 patent; see field (60) on the
cover page of the patent), I at least met (and indeed exceeded) the background and qualifications
requirements for a POSA with respect to the 076 patent, as outlined below.

13. My Curriculum vitae, attached as Exhibit 1, summarizes my education and

academic experience. Among other things, it lists all my professional publications and patents.
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II. THE FIELD OF ART AND THE QUALIFICATIONS OF A POSA

14. I have been advised by counsel that there are multiple factors relevant to
determining the level of ordinary skill in the pertinent art, including the educational level of active
workers in the field at the time of the invention, the sophistication of the technology, the type of
problems encountered in the art, and the prior-art solutions to those problems.

15. The field that pertains to the *076 patent “relates to compositions of storage-stable
lyophilized Phenobarbital Sodium having high purity.” (The 076 patent, at 1:17-19.) This field
involves pharmaceutical formulation technology and practice, pharmaceutical stability and
impurities levels, and pharmaceutical product development and manufacture.

16. I am informed by counsel that there is a dispute between the parties to the present
lawsuit on what the priority date of the 076 patent is and, in particular, whether the priority date
for at least some of the patent claims is in 2019 or 2022. However, I do not think the definition of
a POSA in the field would differ between 2019 and 2022, and hence this dispute does not affect
my opinions expressed in this Declaration.

17. In my opinion, a POSA at the time of the claimed invention would have had a Ph.D.
degree in chemistry, biochemistry, or pharmaceutics, and at least 2 years of experience (or less
education but more years of experience, i.e., an M.S. with at least 3-5 years of experience, or a
B.S. with a minimum of 6 years of experience) with pharmaceutical drug product formulation,
analysis, development, optimization, and manufacture, including experience with processes and
techniques for minimizing impurities in, and improving the stability of, pharmaceutical drug
products during their manufacture and storage.

18. A POSA in particular would have experience with designing and/or manufacturing

lyophilized pharmaceutical compositions.
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III. THE DISPUTED CLAIM TERM SHOULD BE CONSTRUED ACCORDING
TO ITS PLAIN AND ORDINARY MEANING

19.  The only currently disputed claim term in this case (see footnote 1 above) appears
to be a straightforward word that would be readily understood by a POSA, especially in view of
the *076 patent and its prosecution file history disclosures.

20. I have reviewed the 076 patent and its patent prosecution file history, including
patent application Nos. 17/025,881 (“the 881 App.”) and 18/100,804 (“the *804 App.”). I see
nothing in these articles of “intrinsic evidences” to indicate to a POSA that the disputed claim term
has any meaning other than plain and ordinary in the 076 patent. I will explain my opinions in

more detail below.

A. “composition”

21.  Inthe pharmaceutical art, the term “composition” has a plain and ordinary meaning.
For example, a dictionary definition of the term “composition” relevant here is “a mixture of
various ingredients” (Webster’s New Universal Unabridged Dictionary published by Dorset &
Baber, Second Edition (1983), pp. 372-373; attached hereto as Ex. 2). Indeed, Sun Pharma does
not appear to dispute that the claim term “composition” has a readily understood meaning to a
POSA. In the context of the 076 patent claims, “composition” means a mixture of pharmaceutical
ingredients that is suitable for pharmaceutical purposes.

22. Furthermore, as expressly taught in all the 076 patent claims, the “composition” is
a “lyophilized” (and hence solid) mixture, which a POSA would understand to contain residual
bound solvents, such as water or organic solvents previously present in the aqueous “bulk
solution”. The lyophilization process involves freezing the bulk solution and then thoroughly (to
the extent practical) drying it under vacuum to cause sublimation and to leave behind a so-called

6
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solid “cake” that is structurally distinctive and contains a minimal, but still detectable, bound
solvent content (i.e., water or an organic solvent previously present in the bulk solution).

23. The residual bound solvent of the lyophilized cake can be from the solvent added
to the bulk solution, but can also come from individual intended ingredients in the bulk solution.
In the pharmaceutical art, the intended ingredients include active pharmaceutical ingredient(s) or
“API” and one or more excipients (i.e., therapeutically inactive ingredients). If an ingredient
(whether the API or excipients) was made with an organic solvent in the manufacturing process,
the solvent is expected to carry over and remain (albeit to a minimal, but still detectable degree)
in the lyophilized cake being bound to it.

24. The °’076 patent expressly and repeatedly disclosed lyophilized-powder
phenobarbital sodium compositions with residual bound solvents (e.g., water and alcohols in Table
31 and Table 32). A POSA would understand that such residual solvents could originate as an
added excipient and/or from the API or excipients and are likely to be present in the lyophilized
cake even when not detectable by the HPLC method.

25. The claimed “composition” in the ’076 patent can also contain minimal quantities
of one or more undesirable impurities. In general, an impurity could be introduced into a
pharmaceutical composition by being present in the API or excipients, or alternatively it could be
generated as a result of their partial degradation.

26. I see no dispute of what the plain and ordinary meaning of the claim term
“composition” should be during the prosecution of the 076 patent. Furthermore, defendant Sun
Pharma does not appear to disagree either that there is a “plain and ordinary meaning” of this claim

term or that the meaning should be applied to the Patent-in-Suit. Instead, Sun Pharma contends
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that the plain and ordinary meaning should be additionally narrowed due to the operation of a
“disclaimer” in order to exclude “formulations that contain organic solvents or preservatives.”

27. [ understand from counsel that whether a “disclaimer” exists is a legal concept, and
I (not being a lawyer) have not been asked to opine on legal issues. During my review of the
prosecution history of the 076 patent, including the 881 App. and the 804 App., I did not see
any clear and unmistakable statements restricting what a “composition” can be (as, I understand
from counsel, is required for a disclaimer). The patent applicants never said anything like, for
example, “we disclaim ...” or “the invention must not contain ...”.

28. There are statements in the file history regarding an “organic solvent” but those
statements appear to be related to then-pending claims in an application that expressly recited “an
organic solvent.” Specifically, the December 22, 2021, “Remarks/Arguments” filed during the
prosecution of the 881 App. by the patent prosecution attorney Dr. Martin Fessenmaier contained
the following statement: “In contrast, the present claims expressly require that the phenobarbital
sodium compositions must be free of organic solvents, and that in the preparation of the solution
for lyophilization, the phenobarbital sodium is dissolved in an aqueous solution that does not
contain organic solvents.” (The 881 App. file history, 12/22/2021 Remarks/Arguments, at 5
(emphasis added).) The “present claims” that Dr. Fessenmaier referred to in this statement are
new claims 28-47 presented immediately prior to the Remarks/Arguments, and all of these claims
include the claim limitation “does not contain an organic solvent.”

29. The asserted claims 1-20 of the 076 patent, in contrast, do not exclude “an organic
solvent.” Therefore, a POSA would not understand that the applicants were addressing in the
12/22/2021 Remarks/Arguments any “organic solvent” as part of the scope of a “composition”

that is claimed in the 076 patent as issued.
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30. There were also statements in the 076 patent file history regarding certain polyols
that would not undergo sublimation during a lyophilization process. (The *804 App. file history,
9/20/2023 Remarks/Arguments, at 6.) Dr. Fessenmaier stated that, “Parker uses in his
formulations a number of stabilizing co-solvents such as glycols (e.g., propylene glycol) and C;-
C4 alcohols (e.g., ethanol) in quantities that exceed the amount of phenobarbital sodium. With
respect to glycols, it must be appreciated that glycols are not volatile under lyophilization
conditions and will therefore remain in the lyophilization vial together with the phenobarbital
sodium.” (Id.) As a result of the non-volatile nature of such glycols, Dr. Fessenmaier continued,
“lyophilization of the composition of Parker will not produce a composition that ‘comprises no

less than 98% phenobarbital sodium’ as presently claimed.” (Id.; emphasis in original.)

31. A POSA would have no reason to understand those statements to apply to
“preservatives” in general, nor to preservatives that could undergo sublimation in particular.
Rather, a POSA would understand these statements to mean that the claimed lyophilized
composition or product in the 076 patent claims could not be produced when a non-volatile
material (assuming the glycols Dr. Fessenmaier referred to are not volatile) was added in
significant quantity to the bulk solution and remained in the lyophilization vial after lyophilizing.

This is true as a technical matter, and a POSA would understand this.

32. One of the named inventors of the 076 patent, Dr. Dasaradhi Lakkaraju, submitted
a declaration during the prosecution of the 881 App.  (Lakkaraju 5/10/2021 Decl.)®> In it,

Dr. Lakkaraju stated, “[i]t is well known to the skilled artisan that not every lyophilization

2 Dr. Lakkaraju’s name in this declaration is misspelled.
9
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process of a compound will necessarily result in the same product having same physicochemical
properties. Optimization of lyophilization technique to suit the formulation of interest to
obtain a stable finished product is not described in the literature and is very critical to obtain a
stable finished product.” (Id., § 8; emphasis added.)

33.  As a matter of lyophilization technology fundamentals, I agree with this
assessment by Dr. Lakkaraju. The stability of the claimed lyophilized solid product or
composition of the 076 patent is not directly linked to the presence or absence of organic
solvents or preservatives in the composition. In particular, the inventors of the *076 patent never
unmistakably linked the claimed invention to a lack of residual organic solvents or preservatives
in the claimed product and/or composition. In fact, the 076 patent specification notes that “in
interpreting both the specification and the claims, all terms should be interpreted in the broadest

possible manner consistent with the context.” (The *076 patent, at 59:13-15.)

I DECLARE UNDER PENALTY OF PERJURY OF THE LAWS OF THE UNITED
STATES OF AMERICA THAT THE FOREGOING IS TRUE AND CORRECT TO THE
BEST OF MY KNOWLEDGE.

DATE: May 19, 2025 M / e

Alexander M. Klibanov, Ph.D.
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Exhibit 1
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Curriculum vitae

ALEXANDER M. KLIBANOV, Ph.D.

Date and Place of Birth:
Nationality:

Education:
1974
1971

Honors:
2015
2007-11 and 2014
2012-13
2011
2006

2004
2001
2001

2000
2000
1998
1996
1995
1995

1994
1994
1993
1993
1993

1992
1992

1992
1991
1991
1990
1990
1989
1989
1988
1987
1986
1984

July 15, 1949, in Moscow (Russia)

Naturalized U.S. Citizen (1983)

Ph.D. in Chemical Enzymology, Moscow University
M.S. in Chemistry, Moscow University

Tau Beta Pi's Leonardo Da Vinci Lecturer, MIT

Novartis Chair Endowed Professorship, MIT

Roger and Georges Firmenich Endowed Professorship, MIT

MIT Biological Engineering Senior Class Faculty Award

Distinguished GRUM Lecturer in Drug Discovery & Development,
University of Montreal (Canada)

UNAM Distinguished Lecturer, National University of Mexico (Mexico City)

Walter Enz Lecturer in Pharmaceutical Chemistry, University of Kansas

Elected a Corresponding Fellow of the Royal Society of Edinburgh
(Scotland's National Academy of Science and Letters)

Merck Distinguished Lecturer, Rutgers University

Top 20 Biotechnology & Bioengineering Papers of the Last Forty Years

Robert Lutz Lecturer, University of Virginia

Perkin-Elmer Distinguished Lecturer, University of Pittsburgh

Elected to the National Academy of Sciences of the U.S.A.

Nathan O. Kaplan Memorial Lecturer in Biological Chemistry, University of
California at San Diego

R.W. Johnson PRI Lecturer, Pharmaceutical Research Institute

Warren McCabe Lecturer, North Carolina State University

Elected to the National Academy of Engineering of the U.S.A.

Arthur C. Cope Scholar Award of the American Chemical Society

Biotechnology Divisional Lectureship Award of the Institute of Food
Technologists

Charles Sabat Lecturer, Rutgers University

Elected a Founding Fellow of the American Institute for Medical and
Biological Engineering

Louis C. Jordy Research Scholar Lecturer, Drew University

International Enzyme Engineering Award

Marvin J. Johnson Award of the American Chemical Society

Monsanto Lecturer, Ohio State University

NRC Distinguished Lecturer, Academia Sinica (Taiwan)

Ipatieff Prize of the American Chemical Society

Backer Lecturer, Groningen University (Holland)

Dow Lecturer, University of Ottawa (Canada)

Distinguished Scholar Lecturer, Hope College

Leo Friend Award of the American Chemical Society

Who's Who in Frontier Science and Technology
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1984
1982
1981-1983
1975

Professional Experience:
2019-present

2014-2019

2012-2013

2007-2011

2000-2019

1988-2019

1987-1988

1983-1987

1979-1983

1977-1979

1974-1977

Sohio Lecturer, Case Western Reserve University
American Men and Women of Science

Henry L. Doherty Career Development Professorship, MIT

U.S.S.R. Ministry of Higher Education Prize

Novartis Chair Professor Emeritus of Chemistry and Bioengineering, MIT

Novartis Chair Professor of Chemistry and Bioengineering, MIT

Roger and Georges Firmenich Professor of Natural Products Chemistry

Department of Chemistry, MIT

Novartis Chair Professor of Chemistry and Bioengineering, MIT

Professor of Bioengineering
Department of Biological Engineering, MIT

Professor of Chemistry
Department of Chemistry, MIT

Professor of Applied Biochemistry
Department of Applied Biological Sciences, MIT

Associate Professor of Applied Biochemistry
Department of Applied Biological Sciences (formerly
Department of Nutrition and Food Science), MIT

Assistant Professor of Applied Biochemistry
Department of Nutrition and Food Science, MIT

Postdoctoral Associate, Department of Chemistry
University of California at San Diego

Research Chemist
Department of Chemistry, Moscow University

Current Journal Editorial/Advisory Boards:
"Biocatalysis and Biotransformation”, "Applied Biochemistry and Biotechnology", “Open
Chemistry Journal”, "Biotechnology Progress", “Biotechnology & Bioengineering”, “Microbial
Biotechnology”’, “Open Journal of Pharmacology”, “Nanocarriers”, “Journal of Antivirals and
Antiretrovirals”, “Open Access Academic Books in Chemistry”, “Journal of Biological Chemistry
and Molecular Pharmacology”, “Archives of Natural Products and Medicinal Chemistry”, “Recent
Patents in Biotechnology”, “Current Pharmaceutical Biotechnology”, and “Archives of Medical
Biotechnology”’, “International Journal of Drug Design, Delivery and Safety”

Professional Societies:

U.S. National Academy of Sciences, U.S. National Academy of Engineering, American Chemical
Society, American Institute for Medical and Biological Engineering

Current Research Interests:
Medicinal and drug formulation chemistry
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Protein and nucleic acid delivery Antimicrobial polymers
Enzymes as catalysts in organic syntheses
Stabilization and formulation of macromolecular pharmaceuticals

Publications:

1.

10.

11.

12.

Varfolomeyev, S.D., Klibanov, A.M., Berezin, I.V. 1971. Light-initiated enzymic activity
caused by photostereoisomerization of cis-4-nitrocinnamoyl-a-chymotrypsin. FEBS Lett. 15:
118 -120.

Varfolomeyev, S.D., Klibanov, A.M., Martinek, K., Berezin, |.V. 1972. Light-sensitive catalysts.
4-Nitrocinnamoyl residue as a chromophoric reporter group in the a-chymotrypsin active center.
Dokl. Acad. Nauk SSSR 203: 616-619.

Klibanov, A.M., Samokhin, G.P., Martinek, K., Berezin, |.V. 1974. Mechanochemistry of
catalytic systems. Regulation by a mechanical action of the enzymatic properties of
a-chymotrypsin covalently attached to a nylon fiber. Dokl. Acad. Nauk SSSR 218: 715-718.

Berezin, I.V., Varfolomeyev, S.D., Klibanov, A.M., Martinek, K. 1974. Light and ultrasonic
regulation of a-chymotrypsin catalytic activity. Proflavin as a light- and sound- sensitive
competitive inhibitor. FEBS Lett. 39: 329-331.

Berezin, I.V., Klibanov, A.M., Martinek, K. 1974. The mechanochemistry of immobilized
enzymes. How to steer a chemical process at the molecular level by a mechanical device.
Biochim. Biophys. Acta 364: 193-199.

Berezin, I.V., Klibanov, A.M., Goldmacher, V.S., Martinek, K. 1974. Mechanochemistry of
catalytic systems. Regulation by a mechanical action of the enzymatic activity of trypsin
entrapped in polyacrylamide gel. Dokl. Acad. Nauk SSSR 218: 367-370.

Klibanov, A.M., Martinek, K., Berezin, I.V. 1974. The effect of ultrasound on a-chymotrypsin.
A novel approach to studying conformational transitions in active centers of enzymes.
Biochemistry SSSR 39: 878-887.

Berezin, I.V., Klibanov, A.M., Klyosov, A.A., Martinek, K., Svedas, V.K. 1975. The effect of
ultrasound as a new method of studying conformational transitions in enzyme active centers.
pH- and temperature- induced conformational transitions in the active center of penicillin
amidase. FEBS Lett. 49: 325-328.

Berezin, I.V., Klibanov, A.M., Martinek, K. 1975. Kinetic and thermodynamic aspects of
catalysis by immobilized enzymes. Russ. Chem. Revs. 44: 17-47.

Martinek, K., Goldmacher, V.S., Klibanov, A.M., Berezin, |.V. 1975. Denaturing agents (urea,
acrylamide) protect enzymes against irreversible thermoinactivation: a study with native and
immobilized a-chymotrypsin and trypsin. FEBS Lett. 51: 152-155.

Martinek, K., Klibanov, A.M., Tchernysheva, A.V., Berezin, |.V. 1975. The stabilization of
a-chymotrypsin by entrapment in polymethacrylate gels. Dokl. Acad. Nauk SSSR 223: 233-236.

Tchernysheva, A.V., Goldmacher, V.S., Klibanov, A.M., Martinek, K., Berezin, I.V. 1975. The
catalytic activity and thermostability of a-chymotrypsin oligomers entrapped in cross-linked
polymeric gels. Bull. Moscow Univ. 19: 428-431.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tchernysheva, A.V., Martinek, K., Klibanov, A.M., Mevkh, A.T., Berezin, |.V. 1975. The catalytic
properties and thermostability of a-chymotrypsin in different polymethacrylate gels. |zvestia
Acad. Nauk SSSR, Ser. Khim. No. 8: 1764-1768.

Klibanov, A.M., Samokhin, G.P., Martinek, K., Berezin, I.V. 1976. Enzymatic mechano-
chemistry: a new approach to studying the mechanism of enzyme action. Biochim. Biophys.
Acta 438: 1-12.

Berezin, I.V., Klibanov, A.M., Samokhin, G.P., Martinek, K. 1976. Mechanochemistry of
immobilized enzymes: a new approach to studies in fundamental enzymology. Regulation by a
mechanical device of the catalytic properties of enzymes covalently attached to elastic polymeric
supports. Meth. Enzymol. 44: 558-571.

Berezin, I.V., Klibanov, A.M., Goldmacher, V.S., Martinek, K. 1976. Mechanochemistry of
immobilized enzymes: a new approach to studies in fundamental enzymology. Regulation by a
mechanical device of the catalytic activity of enzymes trapped in polyacrylamide gel. Meth.
Enzymol. 44: 571-576.

Klibanov, A.M., Kazanskaya, N.F., Larionova, N.I., Martinek, K., Berezin, I.V. 1976. A
comparative study of the dynamic structures of the active centers of proteolytic enzymes by the
ultrasonic method. The effect of ultrasound on a-trypsin, B-trypsin, and trypsinogen. J. Bioorg.

Chem. (Russ.) 2: 828-836.

Martinek, K., Goldmacher, V.S., Klibanov, A.M., Torchilin, V.P., Smirnov, V.N., Chazov, E.I.,
Berezin, I.V. 1976. Thermal stabilization of a-chymotrypsin by covalent attachment to a
complementary surface of a polymeric matrix. Dokl. Acad. Nauk SSSR 228: 1468-1471.

Poglazov, B.F., Samokhin, G.P., Klibanov, A.M., Levitsky, D.I., Martinek, K., Berezin, l.V. 1977.
Mechanochemistry of the myosin molecule. Dokl. Acad. Nauk SSSR 234: 482-485.

Berezin, I.V., Klibanov, A.M., Samokhin, G.P., Goldmacher, V.S., Martinek, K. 1977.
Mechanosensitive and sound-sensitive systems as chemical amplifiers of weak signals. In:
Biomedical Applications of Immobilized Enzymes and Proteins (T.M.S. Chang, ed.), vol. 2, pp.
237-251, Plenum Press, New York.

Klibanov, A.M., Samokhin, G.P., Martinek, K., Berezin, I.V. 1977. A new mechanochemical
method of enzyme immobilization. Biotechnol. Bioeng. 19: 211-218.

Martinek, K., Klibanov, A.M., Samokhin, G.P., Semenov, A.M., Berezin, |.V. 1977. Preparative
enzymatic synthesis in biphasic water-organic systems. J. Bioorg. Chem. (Russ.) 3: 696-702.

Klibanov, A.M., Samokhin, G.P., Martinek, K., Berezin, I.V. 1977. A new approach to
preparative enzymatic synthesis. Biotechnol. Bioeng. 19: 1351-1361.
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linear fully deacylated polyethylenimine. J. Virol. Meth. 146: 298-304.
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Haldar, J., Chen, J., Tumpey, T.M., Gubareva, L.V., Klibanov, A.M. 2008. Hydrophobic
polycationic coatings inactivate wild-type and zanamivir- and/or oseltamivir- resistant human
and avian influenza viruses. Biotechnol. Lett. 30: 475-479.

Mukherjee, K., Rivera, J.J., Klibanov, A.M. 2008. Practical aspects of hydrophobic polycationic
“bactericidal paints”. Appl. Biochem. Biotechnol. 151: 61-70.

Antipov, E., Cho, A.E., Wittrup, K.D., Klibanov, A.M. 2008. Highly L- and D- enantioselective
variants of horseradish peroxidase discovered by an ultra high-throughput selection method. Proc.
Natl. Acad. Sci. USA 105: 17694-17699.

Singleton, P.A., Chatchavalvanich, S., Fu, P., Xing, J., Birukova, A.A., Fortune, L., Klibanov, A.M.,
Garcia, J.G.N., Birukov, K.G. 2009. Akt-mediated transactivation of the S1P, receptor in
caveolin-enriched microdomains regulates endothelial barrier enhancement by oxidized
phospholipids. Circulation Res. 104: 978-986.

Antipov, E., Cho, A.E., Klibanov, A.M. 2009. How a single-point mutation in horseradish
peroxidase markedly enhances enantioselectivity. J. Am. Chem. Soc. 131: 11155-11160.

Haldar, J., Alvarez de Cienfuegos, L., Tumpey, T.M., Gubareva, L.V., Chen, J., Klibanov, A.M.
Bifunctional polymeric inhibitors of human influenza A viruses. 2010. Pharm. Res. 27: 259-263.

Agresti, J.J., Antipov, E., Abate, A.R., Ahn, K., Rowat, A.C., Baret, J.-C., Marquez, M., Klibanov,
A.M., Griffiths, A.D., Weitz, D.A. 2010. Ultrahigh-throughput screening in drop-based microfluidics
for directed evolution. Proc. Natl. Acad. Sci. USA 107: 4004-40009.

Fortune, J.A., Wu, B.-l., Klibanov, A.M. 2010. Radio frequency radiation (RFR) causes no non-
thermal damage in enzymes and living cells. Biotechnol. Progr. 26: 1772-1776.

Wong, S.Y,, Li, Q., Veselinovic, J., Kim, B.-S., Klibanov, A.M., Hammond, P.T. 2010. Bactericidal
and virucidal ultrathin films assembled layer by layer from polycationic N-alkylated polyethylenimines
and polyanions. Biomaterials 31: 4079-4087.

Birukova, A.A,, Xing, J., Fu, P., Yakubov, B., Dubrovskyi, O., Fortune, J.A., Klibanov, A.M., Birukov,
K.G. 2010. Atrial natriuretic peptide attenuates LPS-induced lung vascular leak: role of PAK1.
Am. J. Physiol. 299: L652-L663.

Wong, S.Y., Moskowitz, J.S., Veselinovic, J., Rosario, R.A., Timachova, K., Blaisse, M.R., Smith,
R.C., Klibanov, A.M., Hammond, P.T. 2010. Dual functional polyelectrolyte multilayer coatings
for implants: permanent microbicidal base with controlled release of therapeutic agents. J. Am.
Chem. Soc. 132: 17840-17848.

Du, W., Klibanov, A.M. 2011. Hydrophobic salts markedly diminish viscosity of concentrated protein
solutions. Biotechnol. Bioeng. 108: 632-636.

Fortune, J.A., Novobrantseva, T., Klibanov, A.M. 2011. Highly effective gene transfection in vivo by
alkylated polyethylenimine. J. Drug Delivery 2011: 6 pages, doi:10.1155/2011/204058.

Larson, A.M., Hsu, B.B., Rautaray, D., Haldar, J., Chen, J., Klibanov, A.M. 2011. Hydrophobic
polycationic coatings disinfect poliovirus and rotavirus. Biotechnol. Bioeng. 108: 720-723.
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Weight, A.K., Haldar, J., Alvarez de Cienfuegos, L., Tumpey, T.M., Gubareva, L.V., Chen, J.,
Klibanov, A.M. 2011. Attachment to a polymer markedly enhances activity of zanamivir against
drug-resistant strains of influenza A virus. J. Pharm. Sci. 100: 831-835.

Hsu, B.B., Klibanov, A.M. 2011. Light-activated covalent coating of cotton with hydrophobic
polycations. Biomacromolecules 12: 6-9.

Hsu, B.B., Ouyang, J., Wong, S.Y., Hammond, P.T., Klibanov, A.M. 2011. On structural damage
incurred by bacteria upon exposure to hydrophobic polycationic coatings. Biotechnol. Lett. 33: 411-
416.

Fortune, J.A., Klibanov, A.M. 2011. Attaching anti-ACE monoclonal antibody to polyethylenimine
(PEI) does not enhance specificity of in vivo PEI-mediated gene delivery. Open J. Pharmacol. 1-2:
5 pages.

Onnis-Hayden, A., Hsu, B.B., Klibanov, A.M., Gu, A.Z. 2011. An antimicrobial polycationic
sand filter for water disinfection. Water Sci. Technol. 63: 1997-2003.

Sharma, A., Tandon, A., Tovey, J.C.K., Gupta, R.R., Robertson, J.D., Fortune, J.A., Klibanov, A.M.,
Cowden, J.W., Rieger, F.G., Mohan, R.R. 2011. Polyethylenimine-conjugated gold nanoparticles:
gene transfer potential and low toxicity in the cornea. Nanomedicine 7: 505-513.

Hsu, B.B., Wong, S.Y., Hammond, P.T., Chen, J., Klibanov, A.M. 2011. On the mechanism
of influenza virus inactivation by immobilized hydrophobic polycations. Proc. Natl. Acad. Sci.
USA 108: 61-66.

Long, F., Gao, C., Shi, H.C., He, M., Zhu, A.N., Klibanov, AM., Gu, A.Z. 2011. Reusable
evanescent-wave DNA biosensor for a rapid, highly sensitive, and selective detection of mercury
ions. Biosensors Bioelectron. 26: 4018-4023.

Behlau, I., Mukherjee, K., Todani, A., Tisdale, A.S., Cade, F., Wang, L., Leonard, E.M., Zakka, F.R.,
Gilmore, M.S., Jakobiec, F.A., Dohlman, C.H., Klibanov, A.M. 2011. Biocompatibility and biofilm
inhibition of N,N-hexyl,methyl-polyethylenimine bonded to Boston Keratoprosthesis artificial cornea
materials. Biomaterials 32: 8783-8796.

Wong, S.Y., Han, L., Timachova, K., Veselinovic, J., Hyder, M.N., Ortiz, C., Klibanov, A.M.,
Hammond, P.T. 2012. Drastically lowered protein adsorption on microbicidal
hydrophobic/hydrophilic polyelectrolyte multilayers. Biomacromolecules 13: 719-726.

Schaer, T.P., Stewart, S., Hsu, B.B., Klibanov, A.M. 2012. Hydrophobic polycationic coatings
that inhibit biofilms and support bone healing during infection. Biomaterials 33: 1245-1254.

Nassar, R.A., Brown, E.P., Chen, J., Klibanov, AAM. 2012. Removing human immunodeficiency
virus (HIV) from the blood using immobilized heparin. Biotechnol. Lett. 34: 853-856.

Larson, A.M., Wang, H., Cao, Y., Jiang, T., Chen, J., Klibanov, A.M. 2012. Conjugating drug
candidates to polymeric chains does not necessarily enhance anti-influenza activity. J. Pharm.
Sci. 101: 3896-3905.

Sharma, A., Rodier, J.T., Tandon, A., Klibanov, A.M., Mohan, R.R. 2012. Attenuation of corneal
myofibroblast development through nanoparticle-mediated soluble transforming growth factor-8
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type Il receptor (sSTGFBRII) gene transfer. Molecular Vision 18: 2598-2607.

Guo, Z., Chen, A, Nassar, R.A., Helk, B., Mueller, C., Tang, Y., Gupta, K., Klibanov, A.M. 2012.
Structure-activity relationship for hydrophobic salts as viscosity-lowering excipients for
concentrated aqueous solutions of monoclonal antibodies. Pharm. Res. 29: 3102-3109.

Grant, E.V., Thomas, M., Fortune, J., Klibanov, A.M., Letvin, N.L. 2012. Enhancement of plasmid
DNA immunogenicity with linear polyethylenimine. Eur. J. Immunol. 42: 2937-2948.

Lee, C.M., Weight, A.K., Haldar, J., Wang, L., Klibanov, A.M., Chen, J. 2012. Polymer-attached
zanamivir inhibits synergistically both early and late stages of influenza virus infection. Proc.
Natl. Acad. Sci. USA 109: 20385-20390.

Larson, A.M., Oh, H.S., Knipe, D.M., Klibanov, A.M. 2013. Decreasing herpes simplex viral
infectivity in solution by surface-immobilized and suspended N,N-dodecyl,methyl-
polyethylenimine. Pharm. Res. 30: 25-31.

Park, D., Larson, A.M., Klibanov, A.M., Wang, Y. 2013. Antiviral and antibacterial
polyurethanes of various modalities. Appl. Biochem. Biotechnol. 169: 1134-1146.

Srinivasan, C., Weight, A.K., Bussemer, T., Klibanov, A.M. 2013. Non-aqueous suspensions of
antibodies are much less viscous than equally concentrated aqueous solutions. Pharm. Res.
30: 1749-1757.

Larson, A.M., Klibanov, A.M. 2013. Biocidal packaging of pharmaceuticals, foods, and other
perishables. Ann. Rev. Chem. Biomolec. Eng. 4: 171-186.

Gerrard, S.E., Larson, A.M., Klibanov, A.M., Slater, N.K.H., Hanson, C.V., Abrams, B.F., Morris,
M.K. 2013. Reducing infectivity of HIV upon exposure to surfaces coated with N,N-
dodecyl,methyl-polyethylenimine. Biotechnol. Bioeng. 110: 2058-2062.

Larson, A.M., Chen, J., Klibanov, A.M. 2013. Conjugation to polymeric chains of influenza
drugs targeting M2 ion channels partially restores inhibition of drug-resistant mutants. J. Pharm.
Sci. 102: 2450-2459.

Weight, A.K., Belser, J.A., Tumpey, T.M., Chen, J., Klibanov, A.M. 2013. Zanamivir conjugated to
poly-L-glutamine is much more active against influenza viruses in mice and ferrets than the drug
itself. Pharm. Res. 31: 466-474.

Tandon, A., Sharma, A., Rodier, J.T., Klibanov, A.M., Rieger, F.G., Mohan, R.R. 2013. BMP7
gene transfer via gold nanoparticles into stroma inhibits corneal fibrosis in vivo. PLOS ONE 8(6):
e66434, 1-9.

Liu, H., Kim, Y., Mello, K., Lovaasen, J., Shah, A., Rice, N., Yim, J.H., Pappas, D., Klibanov,
A.M. 2014. Aerosol-assisted plasma deposition of hydrophobic polycations makes surfaces
highly antimicrobial. Appl. Biochem. Biotechnol. 172: 1254-1264.

Zhu, A., Liu, HK,, Long, F., Su, E., Klibanov, A.M. 2015. Biocidal action of electric current
applied to composite membranes containing carbon nanotubes. Appl. Biochem. Biotechnol.
175: 666-676.

23

36 Nivagen Ex. 2016
Sun v. Nivagen
IPR2025-00893



311.

312.

313.

314.

315.

316.

317.

318.

Liu, K., Elkin, I., Chen, J., Klibanov, A.M. 2015. Why do some immobilized N-
alkylated polyethylenimines far surpass others in inactivating influenza viruses?
Biomacromolecules 16: 351-356.

Su, E., Klibanov, A.M. 2015. Low-transition-temperature mixtures (LTTMs) for
dissolving proteins and for drug formulation. Appl. Biochem. Biotechnol. 177:
753-758.

Elkin, I., Weight, A.K., Klibanov, A.M. 2015. Markedly lowering the viscosity of
aqueous solutions of DNA by additives. Int. J. Pharmaceutics 494: 66-72.

Weikart, C.M., Klibanov, A.M., Breeland, A.P., Taha, A.H., Mauer, B.R., Martin, S. 2017.
Plasma-treated microplates with enhanced protein recoveries and minimized
leachables. J. Lab. Automation 22: 98-105.

Larson, A.M., Weight, A.K., Love, K., Bonificio, A., Wescott, C.R., Klibanov, A.M. 2017.
Bulky polar additives that greatly reduce the viscosity of concentrated solutions of
therapeutic monoclonal antibodies. J. Pharm. Sci. 106: 1211-1217.

Kumar, A., Klibanov, A.M. 2017. Viscosity-lowering bulky-salt excipients prevent
gelation of protein, but not carbohydrate, solutions. Appl. Biochem. Biotechnol. 182:
1491-1496.

Weight, A.K., Sule, S.V., Bonificio, A.S., Gupta, K., Wescott, C.R., Klibanov, A.M. 2019.
Excipients that lower viscosity of concentrated protein solutions by reducing
intermolecular interactions. Pharm. Res., submitted.

Cardoso, J.F., Perasoli, F.B., Almeida, T.C., De Freitas Marques, M.B., Toledo,
C.R., Gil, P.O., Tavares, H.D.S., Da Paz, M.C., Massel, W.D.N., Magalhaes, J.T.,
Da Silva, G.N., Da Silva-Cunha, A., Granjeiro, P.A., Klibanov, A.M., Da Silva,
G.R. 2021. Vancomycin-loaded N,N-dodecyl,methyl-polyethylenimine
nanoparticles coated with hyaluronic acid to treat bacterial endophthalmitis:
development, characterization, and ocular biocompatibility. International J. Biol.
Macromol. 169: 330-341.

Patents:

1.

Klibanov, A.M., Langer, R.S. Methods of decreasing the hydrophobicity of fibroblast
and other interferons. U.S. Patent No. 4,414,147; November 8, 1983.

Klibanov, A.M., Kirchner, G. Enzymatic production of optical isomers of 2-halopropionic
acids. U.S. Patent No. 4,601,987; July 22, 1986.

Klibanov, A.M. Removal of combined organic substances from aqueous solutions. U.S.
Patent No. 4,623,465; November 18, 1986.

Klibanov, A.M. Enzymatic resolution of racemic mixtures of hydroxy compounds. U.S.
Patent No. 4,659,671; 1987.

Klibanov, A.M., Dordick, J.S. Enzymatic temperature change indicator. U.S. Patent No.
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4,826,762; May 2, 1989.

Dorval, B.L., Denham, L., Klibanov, A.M. Radial flow assay, delivering membrane, test
kit, and methods. U.S. Patent No. 5,547,833; August 20, 1996.

Dorval, B.L., Denham, L., Klibanov, A.M. Detection reagent, particle, and immunoassay
method. U.S. Patent No. 5,561,045; October 1, 1996.

Dorval, B.L., Chow, M., Klibanov, A.M. Stabilized vaccine compositions. U.S. Patent No.
5,618,539; April 8, 1997. European Patent No. 0 487 632; March 4, 1998.

Klibanov, A.M., Lewis, K., Ferrante, A.A., Coyle, C.L., Zylstra, G., Logan, M.S.P.,
Grossman, M.J. Solvent-resistant microorganisms. U.S. Patent No. 5,807,735;
September 15, 1998.

Gresser, J.D., Trantolo, D.J., Langer, R., Klibanov, A.M., Wise, D.L. Material for
buffered resorbable internal fixation devices and method for making the same.
U.S. Patent No. 5,817,328; October 6, 1998.

Hekal, I.M., Langer, R.S., Klibanov, A.M., Mathiowitz, E. Monolithic polymer composition
having a water absorption material. U.S. Patent No. 6,174,952; January 16, 2001.

Gresser, J.D., Trantolo, D.J., Langer, R., Lewandrowski, K.-U., Klibanov, A.M., Wise, D.L.
Resorbable interbody spinal fusion devices. U.S. Patent No. 6,241,771; June 5, 2001.

Trantolo, D.J., Langer, R., Klibanov, A.M., Wise, D.L. Buffered resorbable internal
fixation devices and methods for making material therefor. U.S. Patent No. 6,419,945;
July 16, 2002.

Gresser, J.D., Trantolo, D.J., Langer, R., Lewandrowski, K.-U., Klibanov, A.M., Wise, D.L.
Method of making biodegradable interbody spinal fusion devices. U.S. Patent No.
6,548,002; April 15, 2003.

Klibanov, A.M. Nonaqueous solutions and suspensions of macromolecules for
pulmonary delivery. U.S. Patent No. 6,660,715; December 9, 2003.

Tiller, J.C., Lewis, K., Liao, C.-J., Klibanov, A.M. Antimicrobial polymeric surfaces. U.S.
Patent No. 7,151,139; December 19, 2006.

Hirsh, J.C., Fleming, A.B., Rariy, R.V., Klibanov, A.M. Abuse-deterrent drug formulations.
U.S. Patent No. 7,771,707; August 10, 2010.

Hirsh, J.C., Fleming, A.B., Rariy, R.V., Klibanov, A.M. Abuse-deterrent drug formulations.
U.S. Patent No. 8,449,909; May 28, 2013.

Rariy, R.V., Fleming, A.B., Hirsh, J.C., Klibanov, A.M. Abuse-deterrent
pharmaceutical compositions of opioids and other drugs. U.S. Patent No.
8,557,291; October 15, 2013.

Hirsh, J., Fleming, A.B., Rariy, R.V., Klibanov, A.M. Abuse-deterrent drug formulations.
U.S. Patent No. 8,758,813; June 24, 2014.
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Hirsh, J.C., Klibanov, A.M., Swager, T.M., Buchwald, S.L., Lo, W.Y., Fleming, A.B., Rariy,

R.V. Abuse-deterrent pharmaceutical compositions of opioids and other drugs. U.S.
Patent No. 9,044,398; June 2, 2015.

Schaer, T.P., Stewart, S., Klibanov, A.M. Antibacterial coatings that inhibit biofilm
formation on implants. U.S. Patent No. 9,089,407; July 28, 2015.

Rariy, R.V., Fleming, A.B., Hirsh, J.C., Klibanov, A.M. Abuse-deterrent
pharmaceutical compositions of opioids and other drugs. U.S. Patent No.
9,248,195; February 2, 2016.

Rariy, R.V., Fleming, A.B., Hirsh, J., Klibanov, A.M. Abuse-deterrent
pharmaceutical compositions of opioids and other drugs. U.S. Patent No.
9,592,200; March 14, 2017.

Pedersen, M., Stanley, M., Gouin, S., Klibanov, A.M, Hsu, B.B. Antimicrobial quat
coating on fabrics. PCT Intl. Appl. WO 2012/06561, 2012.

Haldar, J., Alvarez de Cienfuegos, L., Klibanov, A.M., Chen, J. Bi-functional polymer-
attached inhibitors of influenza virus. PCT Intl. Appl.WO 2009/032605, 2012.

Klibanov, A.M., Su, E. Neat liquid pharmaceutical formulations. U.S. Patent No.
9,731,026; August 15, 2017.

Hirsh, J.C., Fleming, A.B., Rariy, R.V., Klibanov, A.M. Abuse-deterrent
pharmaceutical compositions. U.S. Patent No. 9,763,883; September 19,
2017.

Larson, A.M., Weight, AK., Love, K., Crane, A,, Langer, R.S., Klibanov, A.M. Liquid
pharmaceutical formulations for injection comprising thiamine pyrophosphate 1-(3-

aminopropyl)-2-methyl-1H-imidazole and uses thereof. U.S. Patent No. 9,913,905;

March 13, 2018.

Larson, A.M., Love, K., Weight, A.K., Crane, A., Langer, R.S., Klibanov, A.M. Liquid
pharmaceutical formulations for injection comprising procaine and uses thereof. U.S.
Patent No. 9,925,263; March 27, 2018.

Larson, A.M., Love, K., Weight, A.K., Crane, A., Langer, R.S., Klibanov, A.M. Liquid
pharmaceutical formulations for injection comprising Yellow 5 Orange G and uses
thereof. U.S. Patent No. 10,179,172; March 27, 2018.

Schaer, T.P., Stewart, S., Klibanov, A.M. Antibacterial coatings that inhibit biofilm
formation on implants. U.S. Patent No. 10,500,317; December 10, 2019.

Hirsh, J.C., Fleming, A.B., Rariy, R.V., Klibanov, A.M. Abuse-deterrent drug
formulations. U.S. Patent No. 10,525,052; January 7, 2020.

Abrams, R., Klibanov, A.M., Langer, R., Fredrickson, G. Pharmaceutical container with

pH protective layer deposited by atomic layer deposition. U.S. Patent No. 12,109,173;
October 8, 2024.
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23.

Gordon Conference on Immobilized Enzymes, Complexes, and Cells (Plymouth, NH).
August 1978.

5th International Conference on Enzyme Engineering (Henniker, NH). August 1978.
Miles Laboratories (Elkhart, IN). February 1980.

Gordon Conference on Immobilized Species (Henniker, NH). August 1980.

Novo Laboratories (Wilton, CT). October 1980.

Corning Glass Works Co. (Corning, NY). October 1980.

Stauffer Chemical Co. (Dobbs Ferry, NY). December 1980.

DuPont Experimental Station (Wilmington, DE). January 1981.

Dow Chemical Co. (Wayland, MA). April 1981.

Cetus Corp. (Berkeley, CA). April 1981.
Exxon Research & Engineering Co. (Linden, NJ). April 1981.
Meeting of the American Solar Energy Society (Philadelphia, PA). May 1981.

6th International Conference on Enzyme Engineering (Kashikojima, Japan). September
1981.

Genex Corp. (Rockville, MD). October 1981.

ILP Symposium for Senior Executives (London, England). November 1981.
California Institute of Technology (Pasadena, CA). December 1981.

Symposium of the American Society for Microbiology (Atlanta, GA). March 1982.
Kodak Research Center (Rochester, NY). March 1982.

Repligen Corp. (Cambridge, MA). April 1982.

Symposium on the Biological Basis of New Developments in Biotechnology (Minneapolis,
MN). May 1982.

Meeting of the Biochemical Society (Oxford, England). July 1982.
Meeting of the American Chemical Society (Kansas City, MO). September 1982.

Rotenburger Symposium on Enzyme Technology (Kassel, Germany). September 1982.
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Genetics Institute (Boston, MA). September 1982.

Meeting of the American Institute of Chemical Engineers (Los Angeles, CA). November
1982.

G.D. Searle Co. (Chicago, IL). October 1982.
Halcon International Research Center (Montvale, NJ). October 1982.

International Workshop on Immobilized Enzymes and Cells (Bangkok, Thailand). December
1982.

Amoco Research Center (Naperville, IL). January 1983.

University College London (London, England). May 1983.

International Conference on Biotechnology Biotech '83 (London, England). May 1983.

Tufts University W orkshop on Immobilized Enzymes and Proteins (Medford, MA). June
1983.

Gordon Conference on Organic Reactions and Processes (New Hampton, NH). July 1983.
Symposium “Biocatalysis: New Discoveries and Uses”, Meeting of the American Society for
Industrial Microbiology (Sarasota, FL). August

Monsanto Co. (St. Louis, MO). September 1983.

Pasteur Biosciences ‘83 Conference (Paris, France). September 1983.

7th International Conference on Enzyme Engineering (White Haven, PA). September 1983.

University of lowa (lowa City, I1A). October 1983.

CPC Moffett Technical Center (Summitt-Argo, IL). December 1983.
General Foods Co. (Dobbs Ferry, NY). December 1983.
U.S. National Bureau of Standards (Gaithersburg, MD). April 1984.

Millipore Corp. (Bedford, MA). April 1984.

Technical University of Munich (Munich, F.R.G.). May 1984.

Danish Academy of Technical Sciences (Copenhagen, Denmark). May 1984.
Novo International Biotechnology Symposium (Copenhagen, Denmark). May 1984.

CRA Scientific Conference (St. Charles, IL). June 1984.
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47. Gordon Conference on Immobilized Species in Biotechnology (Plymouth, NH). August
1984.

48. Meeting of the American Chemical Society (Philadelphia, PA). August 1984.

49. International Biotechnology Conference Biotech '84 (Washington, DC). September 1984.
50. Staley Manufacturing Co. (Decatur, IL). October 1984.

51. Case Western Reserve University (Cleveland, OH). October 1984.

52. IMC Corp. (Terre Haute, IN). October 1984.

53. Syracuse University (Syracuse, NY). November 1984.

54. National University of Mexico (Mexico City, Mexico). November 1984.

55. National Starch & Chemical Corp. (Bridgewater, NJ). November 1984.

56. Mead Corp. (Chillicothe, OH). November 1984.

57. Hebrew University of Jerusalem (Jerusalem, Israel). November 1984.

58. U.S. Army Chemical R&D Center (Aberdeen Proving Ground, MD). December 1984.
59. Allied Corp. (Morristown, NJ). December 1984.

60. Bristol Laboratories (Syracuse, NY). January 1985.

61. University of Rochester (Rochester, NY). January 1985.

62. G.D. Searle Co. (Chicago, IL). February 1985.
63. Wellcome Research Laboratories (Research Triangle Park, NC). February 1985.
64. UCLA Symposium on Protein Structure, Folding and Design (Keystone, CO). April 1985.

65. International Conference on Application of Biocatalysts in Organic Synthesis
(Noordwijkerhout, Holland). April 1985.

66. Guido Donegani Research Institute (Novara, Italy). April 1985.
67. Hoffmann-LaRoche Co. (Basel, Switzerland). April 1985.

68. Pittsburgh-Cleveland Catalysis Society Meeting (Pittsburgh, PA). May 1985.
69. Ethyl Corp. (Baton Rouge, LA). May 1985.
70. Stony Brook Symposium on Protein Engineering (Stony Brook, NY). May 1985.

71. Amgen Corp. (Thousand Oaks, CA). June 1985.
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81.

82.

83.

84.

85.

86.

87.

88.
89.

90.

91.

92.

93.

94.

95.

96.

Gordon Conference on Applied Microbiology (New London, NH). August 1985.
International Congress of Biochemistry (Amsterdam, Holland). August 1985.

IUPAC Congress (Manchester, England). September 1985.

International Enzyme Engineering Conference (Helsingor, Denmark). September 1985.
Biotechnica '85 (Hannover, West Germany). October 1985.

Biotec 85 (Dusseldorf, West Germany). October 1985.

Smith Kline & French Co. (Philadelphia, PA). November 1985.

Exxon Corporate Research (Anandale, NJ). December 1985.

Pennsylvania State University (University Park, PA). December 1985.

Georgetown University (Washington, DC). February 1986.

Columbia University (New York, NY). February 1986.

Upjohn Co. (Kalamazoo, Ml). February 1986.

UNIDO Workshop on Biotechnology (Trieste, Italy). March 1986.

Eniricherche (Monterotondo, Italy). March 1986.

EEC Biomolecular Engineering Meeting (Compiegne, France). April 1986.

ACS Conference on Chemical Aspects of Biotechnology (Gaithersburg, MD). May 1986.

Biotech '86 Europe International Conference (London, England). May 1986.

IUPAC International Symposium on Organic Chemistry in Technological Perspective
(Jerusalem, Israel). June 1986.

University of Tel-Aviv (Ramat-Aviv, Israel). June 1986.
Annual Meeting of the Canadian Biochemical Society (Guelph, Canada). June 1986.

International Symposium on Biologically Engineered Polymers (Cambridge, England).
July 1986.

TNO Institute of Applied Chemistry (Zeist, The Netherlands). August 1986.

IUPAC International Symposium on the Chemistry of Natural Products (The Hague, The
Netherlands). August 1986.

American Chemical Society National Meeting (Anaheim, CA). September 1986.

Catalytica Annual Science and TechnologgOSymposium (San Jose, CA). September 1986.
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97. International Conference on Enzyme Engineering (Cambridge, England). September 1986.
98. Ohio State University (Columbus, OH). October 1986.

99. Michigan State University (Lansing, Ml). October 1986.

100. Biotechnology Process Engineering Symposium (Cambridge, MA). October 1986.

101. University of Delaware (Newark, DE). November 1986.

102. American Red Cross Blood Research Institute (Bethesda, MD). November 1986.

103. International Symposium on Biocatalysis in Non-Aqueous Solvents (Wageningen, The
Netherlands). December 1986.

104. University of Trondheim (Trondheim, Norway). December 1986.
105. Colgate-Palmolive Research Center (Piscataway, NJ). January 1987.

106. International Paper Co. (Tuxedo Park, NY). January 1987.

107. University of Massachusetts (Amherst, MA). February 1987.

108. American Society for Microbiology Biocatalysis Symposium (Atlanta, GA). March 1987.
109. Hope College (Holland, MI). March 1987.

110. Pfizer Corporate Research Center (Groton, CT). April 1987.

111. OBBS Symposium on Protein Engineering (Ottawa, Canada). April 1987.

112. University of Texas (Austin, TX). April 1987.
113. Florida Catalysis Conference (Palm Coast, FL). May 1987.

114. PPG Industries (Barberton, OH). May 1987.

115. Abbott Laboratories (North Chicago, IL). May 1987.

116. American Oil Chemists Society Symposium on Lipases (New Orleans, LA). May 1987.
117. Argonne National Laboratory (Argonne, IL). June 1987.

118. Canadian Chemical Conference (Quebec City, Canada). June 1987.

119. Squibb Co. (New Brunswick, NJ). June 1987.

120. FEBS Annual Meeting (Ljubljana, Yugoslavia). July 1987.

121. L'Oreal Research Institute (Paris, France). July 1987.

122. International Symposium on Biointeraction3s1(Cambridge, England). July 1987.
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123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

Eli Lilly Co. (Indianapolis, IN). August 1987.

Upjohn Co. (Kalamazoo, Ml). September 1987.

International Enzyme Engineering Conference (Santa Barbara, CA). October 1987.
Shell Development Co. (Houston, TX). October 1987.

DuPont Experimental Station (Wilmington, DE). October 1987.

University of Helsinki (Helsinki, Finland). November 1987.

International Conference on Bioreactors and Biotransformations (Gleneagles, Scotland).
November 1987.

Sandoz Co. (Basel, Switzerland). November 1987.
University of Waterloo (Waterloo, Canada). December 1987.

Norwegian Biochemical Society Annual Meeting (Bejito, Norway). January 1987.
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133.

134.

135.

136.

137.
138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

Rutgers University (New Brunswick, NJ). February 1988.
University of Ottawa (Ottawa, Canada). February 1988.

Boston Biomedical Research Institute (Boston, MA). March 1988.
Princeton University (Princeton, NJ). March 1988.

Royal Society of Chemistry Meeting (Kent, England). April 1988.
Stanford University (Stanford, CA). May 1988.

University of Graz (Graz, Austria). May 1988.

Belgian Organic Chemistry Symposium (Ghent, Belgium). May 1988.

Dow Chemical Co. (Midland, MI). May 1988.

Michigan State University (Lansing, Ml). May 1988.

American Chemical Society Meeting (Toronto, Canada). June 1988.

Proctor & Gamble Co. (Cincinnati, OH). June 1988.

International Congress of Biochemistry (Prague, Czechoslovakia). July 1988.

International Biotechnology Symposium (Paris, France). July 1988.

Gordon Conference on Catalysis (Newport, RI). August 1988.

Conference on Biocatalytic Synthesis of Organic Compounds (Saratoga, NY). August 1988.

International Symposium on Thermodynamics Applied to Biological Systems (Santa Margherita,
Italy). September 1988.

Cornell University (Ithaca, NY). September 1988.

Eastman Kodak Co. (Kingsman, TN). September 1988.

Symposium on Biotechnology Challenges in the Food Industry (Williamsburg, VA). October 1988.
University of California at Irvine (Irvine, CA). October 1988.

UCSF Symposium on Protein and Drug Design (San Francisco, CA). October 1988.

Boston University (Boston, MA). October 1988.

Wayne State University (Detroit, Ml). November 1988.

Kyoto Symposium on Frontiers in Biocatalysis (Kyoto, Japan). November 1988.
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158. Rohm & Haas Co. (Spring House, PA). January 1989.

159. Block Drug Co. (Jersey City, NJ). January 1989.

160. State University of New York (Albany, NY). March 1989.

161. Scripps Clinic and Research Foundation (La Jolla, CA). April 1989.

162. Texas A&M University (College Station, TX). May 1989.

163. University of Texas (Austin, TX). May 1989.

164. International Congress of Food Engineering (Cologne, F.R.G.). May 1989.

165. University of Groningen (Groningen, The Netherlands). June 1989.

166. Gordon Conference on Enzymes, Coenzymes, and Metabolic Pathways (Meridan, NH). July 1989.
167. American Peptide Symposium (La Jolla, CA). July 1989.

168. International Symposium on Prospects in Protein Engineering (Haren, The Netherlands).
August 1989.

169. Connaught Laboratories (Toronto, Canada). September 1989.

170. University of Georgia (Athens, GA). October 1989.

171. Spanish National Congress of Biochemistry (Alicante, Spain). October 1989.

172. Symposium on Receptor- and Enzyme- Based Drug Design (Chapel Hill, NC). October 1989.
173. Wesleyan University (Middletown, CT). November 1989.

174. University of Wisconsin (Madison, WI). February 1990.

175. Merck Sharp & Dohme Research Laboratories (Rahway, NJ). February 1990.

176. International Symposium on Biochemical Engineering (Stuttgart, F.R.G.). March 1990.
177. University of Geneva (Geneva, Switzerland). March 1990.

178. University of Lausanne (Lausanne, Switzerland). March 1990.

179. University of Bern (Bern, Switzerland). March 1990.

180. University of Fribourg (Fribourg, Switzerland). March 1990.

181. International Conference on Protein Stability (Cambridge, England). March 1990.
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182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

AFRC Institute of Food Research (Reading, England). March 1990.

Lehigh University (Bethlehem, PA). April 1990.

Biotechnology Research Institute (Montreal, Canada). April 1990.

Ohio State University (Columbus, OH). April 1990.

Pharmaceutical Manufacturers Association Annual Meeting (St. Louis, MO). April 1990.
International Conference on Industrial Use of Enzymes (Chicago, IL). May 1990.

Korea Advanced Institute of Science and Technology (Seoul, Korea). June 1990.
Academia Sinica and National Taiwan University (Taipei, Taiwan). June 1990.

Gordon Conference on Biocatalysis (Plymouth, NH). June 1990.

IUPAC Conference on Organic Synthesis (Helsinki, Finland). July 1990.

International Conference on Solution Chemistry (Ottawa, Canada). August 1990.
Gordon Conference on Biomolecular Recognition (Plymouth, NH). August 1990.
University of Naples (Naples, Italy). September 1990.

International Conference on Water and Life (Crans-sur-Sierre, Switzerland). September 1990.

International Symposium on Thermodynamic Basis of Protein Structure and Function (Kansas
City, MO). October 1990.

Johns Hopkins University (Baltimore, MD). October 1990.

Institute of Medicine Workshop on Microheterogeneity of Biological Macromolecules
(Arlington, VA). November 1990.

U.S.-Japan Biotechnology Conference (Honolulu, HI). January 1991.
Ciba-Geigy Corp. (Summit, NJ). February 1991.

City University of New York (New York, NY). March 1991.
Rensselaer Polytechnic Institute (Troy, NY). March 1991.
Bristol-Myers Squibb Co. (Wallingford, CT). April 1991.

British Biochemical Society Meeting (Reading, England). April 1991.
University of California at Berkeley (Berkeley, CA). April 1991.

California Institute of Technology (Pasadena, CA). April 1991.
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207.

208.

209.

210.
211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

Merck, Sharp & Dohme Research Laboratories (West Point, PA). May 1991.
Bristol-Myers Squibb Research Institute (Princeton, NJ). May 1991.
International Conference on Biocatalysis (Orlando, FL). June 1991.

U.S. Army Research, Development and Engineering Center (Natick, MA). July 1991.
Gordon Conference on Natural Products (Plymouth, NH). July 1991.

Lederle-Praxis Biologicals Co. (Sanford, NC). July 1991.

International Biochemistry Congress (Jerusalem, Israel). August 1991.

American Chemical Society Meeting (New York, NY). August 1991.

International Enzyme Engineering Conference (Kona, HI). September 1991.

University of Lowell (Lowell, MA). October 1991.

Rutgers University (Piscataway, NJ). November 1991.

International Symposium on Enzymes in Organic Synthesis (New Delhi, India). January 1992.
International BioSymposium Nagoya '92 (Nagoya, Japan). January 1992.

International Symposium on Biomolecules in Organic Solvents (Taxco, Mexico).
February 1992.

Rockefeller University (New York, NY). March 1992.

Symposium on Molecular Chirality of the Pharmaceutical Society of Japan (Tokyo, Japan).
April 1992,

Conference on Enzymes in Organic Chemistry of the Dutch Chemical Society
(Wageningen, The Netherlands). April 1992.

International Symposium on Bioprocessing of Coal (Clearwater Beach, FL). May 1992.
Exxon Workshop on New Leads in Coal Depolymerization (Montgomery, TX). May 1992.
Italian Symposium on Biochemical Biotechnology (Capri, Italy). June 1992.

Gordon Conference on Biocatalysis (Meriden, NH). July 1992.

FEBS Meeting (Dublin, Ireland). August 1992.

International Biotechnology Symposium (Washington, DC). August 1992.

International Symposium Bio Japan '92 (Yokohama, Japan). August 1992.

Texas College of Osteopathic Medicine (Fort Worth, TX). October 1992.
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232. Rutgers University (Newark, NJ). October 1992.
233. Schering-Plough Co. (Bloomfield, NJ). November 1992.

234. International Symposium ISOPOW-V: Properties of Water in Foods (Peniscola, Spain).
November 1992.

235. Carlsberg Laboratory (Copenhagen, Denmark). November 1992.
236. International Food Technology Conference (The Hague, The Netherlands). November 1992.

237. Singapore Institute of Standards and Industrial Research (Singapore). November 1992.
238. Drew University (Madison, NJ). December 1992.

239. Northeastern University (Boston, MA). January 1993.

240. Ciba Corning Diagnostics Corp. (Irvine, CA). January 1993.

241. University of Kansas (Lawrence, KS). January 1993.

242. 6th International Symposium on Recent Advances in Drug Delivery Systems (Salt Lake City, UT).
February 1993.

243. Pennsylvania State University (University Park, PA). March 1993.
244. Northwestern University (Evanston, IL). March 1993.

245. International Symposium on Technologies for the Production of Enantiomerically Pure Chemicals
(Amelia Island, FL). March 1993.

246. Gordon Conference on Bioanalytical Sensors (Ventura, CA). March 1993.

247. Pharmaceutical Manufacturers Association Analytical R&D/Pharmaceutical Development
Subsections Joint Annual Meeting (Lake Buena Vista, FL). April 1993.

248. University of Massachusetts Symposium on Breakthrough Technologies: Paradigms for a New
Century (Amherst, MA). May 1993.

249. Parke-Davis Corp. (Ann Arbor, Ml). May 1993.
250. NutraSweet Co. (Mt. Prospect, IL). June 1993.

251. IGT/GRIWorkshop on Novel Concepts for the Production of Regio- and Stereospecific
Compounds (Chicago, IL). June 1993.

252. Northeast Regional Meeting of the American Chemical Society (Boston, MA). June 1993.
253. Institute of Food Technologists' Biotechnology Meeting (Chicago, IL). July 1993.

254. Annual Meeting of Department of Energy's Biological and Chemical Technology Research
Program Principal Investigators (Tiburon, CA). July 1993.
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255. Allied-Signal Corp. (Des Plains, IL). July 1993.
256. American Chemical Society Meeting (Chicago, IL). August 1993.

257. University of lllinois at Urbana-Champaign (Urbana, IL). September 1993.

258. International Enzyme Engineering Conference (Deauville, France). September 1993.
259. Queens College (Flushing, NY). November 1993.

260. Exxon Chemical Research Meeting (Galveston, TX). November 1993.

261. Hoffmann-LaRoche Co. (Nutley, NJ). December 1993.

262. U.S.-dJapan Symposium on Drug Delivery (Maui, HI). December 1993.

263. North Dakota State University (Fargo, ND). February 1994.

264. Annual Meeting of the American Institute for Medical and Biological Engineering
(Washington, DC). March 1994.

265. Rhone-Poulenc Rorer Symposium on Visions in Chemistry (Collegeville, PA). May 1994.

266. International Flavors & Fragrances R&D (Union Beach, NJ). May 1994.

267. Istituto degli Ormoni (Milan, Italy). June 1994.

268. Gordon Conference on Enzymes, Coenzymes, and Metabolic Pathways (Meriden, NH). July 1994.

269. Annual Meeting of Department of Energy's Biological and Chemical Technology Research
Program Principal Investigators (Denver, CO). July 1994.

270. William S. Johnson Symposium in Organic Chemistry (Stanford, CA). October 1994.

271. R.W. Johnson Pharmaceutical Research Institute (Spring House, PA). October 1994.

272. International Congress of Biochemical Engineering (Mexico City, Mexico). October 1994.

273. National University of Mexico (Mexico City, Mexico). October 1994.

274. DuPont Merck Pharmaceutical Co. (Deepwater, NJ). December 1994.

275. Symposium on Therapeutic Protein Production and Processing (Cambridge, MA). January 1995.

276. International Symposium on Biocatalysts for Flavor Production, BioFlavour '95 (Dijon, France).
February 1995.

277. Institut Pasteur (Paris, France). February 1995.
278. Florida State University (Tallahassee, FL). March 1995.

279. Abbott Laboratories (North Chicago, IL). March 1995.
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280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

201.

292.

293.

294.

295.

296.

207.

298.

299.

300.

301.

302.

303.

University of Maryland, Baltimore County (Baltimore, MD). March 1995.

University of California at San Diego (La Jolla, CA). April 1995.

Great Lakes Regional Meeting of the American Chemical Society (LaCrosse, W1). June 1995.
Gordon Conference on Bioorganic Chemistry (Andover, NH). June 1995.

Annual Meeting of Department of Energy's Biochemical and Chemical Technology Research
Principal Investigators (Albuquerque, NM). July 1995.

International Symposium "Biocatalysis-95" (Suzdal, Russia). August 1995.
International Enzyme Engineering Conference (San Diego, CA). October 1995.

Symposium on Biomacromolecules: From 3-D Structure to Applications (Pasco, WA). October
1995.

Enzymol International Inc. (Columbus, OH). December 1995.

International Symposium PacifiChem '95 (Honolulu, HI). December 1995.

3rd U.S.-Japan Symposium on Drug Delivery (Maui, HI). December 1995.

New England Section of the Society for Industrial Microbiology (Cambridge, MA). February 1996.
Brown University (Providence, RI). February 1996.

University of Pittsburgh (Pittsburgh, PA). February 1996.

Food Research Institute (Reading, England). March 1996.

International Symposium Chiral USA '96 (Boston, MA). May 1996.

BP Catalyst Colloquium (Uxbridge, England). June 1996.

International Symposium on Homogeneous Catalysis (Princeton, NJ). August 1996.

Juan March Foundation’s International W orkshop on Novel Biocatalysts (Madrid, Spain). March
1997.

University of Kentucky (Lexington, KY). April 1997.

Gordon Conference on Organic Reactions and Processes (Henniker, NH). August 1997.
Novo Nordisk Symposium on Protein Stability (Klampenborg, Denmark). August 1997.
International Enzyme Engineering Conference (Beijing, China). October 1997.

Biogen Inc. (Cambridge, MA). December 1997.
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304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

INBIO Europe’98 Conference on Advances in Industrial Biocatalysis (Amsterdam, The
Netherlands). February 1998.

International Symposium on Stability and Stabilization of Biocatalysts (Cordoba, Spain). April
1998.

International Symposium on Protein Structure, Stability and Folding: Fundamental and Medical
Aspects (Moscow, Russia). June 1998.

International Conference on Protein Stabilization (Leeds, England). June 1998.
University of Virginia (Charlottesville, VA). September 1998.
Danish Biotechnology Conference (Vejle, Denmark). May 1999.

International Conference on Biocatalysis and Biotransformation Biotrans '99 (Giardini Naxos,
Italy). September 1999.

Annual Meeting of the American Association of Pharmaceutical Scientists (New Orleans, LA).
November 1999.

Brandeis University (W altham, MA). November 1999.
Rutgers University (Piscataway, NJ). March 2000.
Chiral USA 2000 Conference (Boston, MA). May 2000.

Land O'Lakes Conference on Solid-State Reactivity in Pharmaceutical Systems
(Merrimac, W1). June 2000.

Agouron Pharmaceuticals Inc. (San Diego, CA). July 2000.

U.S. Patent and Trademark Office Technology Fair (Arlington, VA). July 2000.
23" Gulf Coast Chemistry Conference (Pensacola, FL). September 2000.
Avon Products (Suffern, NY). November 2000.

Procter & Gamble Co. (Cincinnati, OH). November 2000.

Flamel Technologies (Venissieux, France). December 2000.

BioVision 2001 International Conference (Lyon, France). February 2001.

9" Baxter Science and Technology Symposium (Hyland, IL). May 2001.

International Symposium on Applications of Enzymes in Chemical and Biological Defense
(Orlando, FL). May 2001.

International Conference on Applied Biocatalysis (Trondheim, Norway). June 2001.
PPG Industries (Allison Park, PA). August 2001.
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327.
328.

329.

330.

331.

332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344.

345.

346.

347.

University of Kansas (Lawrence, KS). August 2001.
Alkermes Inc. (Cambridge, MA). October 2001.

6™ U.S.-Japan Symposium on Drug Delivery Systems (Maui, Hl). December 2001.
Acambis Inc. (Cambridge, MA). January 2002.
Baxter BioScience Co. (Duarte, CA). January 2002.

International Symposium on Challenges in Drug Discovery and Development in the 21% Century
(Kolkata, India). March 2002.

National Institute of Standards and Technology (Gaithersburg, MD). April 2002.
Albany Molecular Research, Inc. (Mt. Prospect, IL). April 2002.

Institute for International Research Conference on Protein and Peptide Formulation Strategies for
Drug Development and Delivery (San Francisco, CA). August 2002.

R&D Management Council Meeting of the Technical Association of the Pulp and Paper Industry
(Cambridge, MA). November 2002.

DuPont Central R&D Center (Wilmington, DE). December 2002.
ACTIVEPack 2003 Conference (Ponte Verde Beach, FL). February 2003.

International Symposium on Industrial Applications of Biocatalysis: Chemical Development
Issues (Boston, MA). September 2003.

U.S. Army Workshop on Self-Decontaminating Materials and Multifunctional Coatings (Arlington,
VA). October 2003.

British Royal Society Meeting on Biocatalysis in Alternative Media (London, England). December
2003.

National Autonomous University of Mexico (Mexico City, Mexico). March 2004.

Healthcare Research Initiative W orkshop on the Effect of Radiofrequency Radiation on
Pharmaceutical Product Quality (Cambridge, MA). June 2004.

Rensselaer Biotechnology Symposium on Biological Discoveries That Will Change the
World (Troy, NY). September 2004.

Barnett International Conference: The Consequences of Aggregation in Drug Development,
Immunology, Quality Control, and Disease Genesis (Philadelphia, PA). September 2004.

4™ Annual IBC Conference on Formulation Strategies for Protein Therapeutics (Boston, MA).
October 2004.

U.S. Army Edgewood Chemical Biological Center (Aberdeen Proving Ground, MD). August 2005.
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348. World Congress on Synthetic Receptors (Salzburg, Austria). September 2005.

349. International Conference “Celebrating 30 Years of Robert Langer’s Science” (Cambridge, MA).
July 2006.

350. University of Montreal (Montréal, Québec, Canada). October 2006.
351. The Boeing Company Research Center (Everett, WA). December 2006.
352. Instrumentation Laboratory (Lexington, MA). December 2006.

353. Acambis Inc. (Cambridge, MA). January 2007.

354. 6" International Symposium on Industrial Microbiology and Biotechnology (Cambridge, MA).
August 2007.

355. Scientific Conference on Chemical & Biological Defense Research (Timonium, MD). November
2007.

356. MIT Research and Development Conference (Cambridge, MA). November 2007.
357. Nanotech 2008 International Conference (Boston, MA). June 2008.

358. Materials Research Society Symposium (Boston, MA). December 2008.

359. Johnson & Johnson Research Briefing at MIT (Cambridge, MA). January 2009.

360. 3" Annual Lyophilization Conference: Ensuring Optimum Formulations for Pharmaceuticals
and Biologics (Boston, MA). February 2010.

361. DSM Corporate Research Center (Geleen, The Netherlands). June 2010.

362. Merck Serono Pharmaceutical Co. (Darmstadt, Germany). June 2010.

363. NanoFormulations ‘2010 International Conference (Stockholm, Sweden). June 2010.

364. Covidien Surgical Devices and Vascular Therapies Divisions (Cambridge, MA). October 2010.
365. World Lyophilization Summit (Cambridge, MA). May 2011.

366. Alvogen (Cambridge, MA). March 2012.

367. Colgate-Palmolive Co. (Cambridge, MA). April 2012.

368. FDA Parenteral Drug Association Glass Quality Conference (Washington, DC). June 2012.
369. University of Puerto Rico (Humacao, Puerto Rico). January 2013.

370. International Conference on Creating and Leveraging Intellectual Property in Developing
Countries (Durban, South Africa — via teleconference). November 2013.
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371. Northwestern University (Evanston, IL). April 2015.

372. FDA and Parenteral Drug Association Joint Regulatory Conference (Washington, DC).
September 2016.

373. Annual Partnership Opportunities in Drug Delivery (PODD) Conference (Boston, MA).
October 2017.

42

56 Nivagen Ex. 2016
Sun v. Nivagen
IPR2025-00893



Exhibit 2

57 Nivagen Ex. 2016
Sun v. Nivagen
IPR2025-00893



WEBSTERS

NEW UNIVERSAL

UNABRIDGED
DICTIONARY

DELUXE
SECOND EDITION

BASED UPON THE BROAD FOUNDATIONS LAID DOWN BY

Noah Webster

EXTENSIVELY REVISED BY THE PUBLISHER'S EDITORIAL STAFF UNDER THE GENERAL SUPERVISION OF
JEAN L. McKECHNIE

INCLUDING ETYMOLOGIES, FULL PRONUNCIATIONS, SYNONYMS, AND AN ENCYCLOPEDIC SUI:"PLEMENT OF

GEOGRAPHICAL AND BIOGRAPHICAL DATA, SCRIPTURE PROPER NAMES, FOREIGN WORDS AND PHRASES,

PRACTICAL BUSINESS MATHEMATICS, ABBREVIATIONS, TABLES OF WEIGHTS AND MEASURES, SIGNS AND
SYMBOLS, AND FORMS OF ADDRESS

ILLUSTRATED THROUGHOUT

Dorset & Baber

58 Nivagen Ex. 2016
Sun v. Nivagen
o IPR2025-00893



.

WEBSTER’S NEW TWENTIETH
CENTURY DICTIONARY

Second Edition

Copyright © 1983 and 19585, 1956, 1957, 1958, 1959, 1860, 1962, 1964,

1968, 1970, 1975, 1977, 1979 by Simon & Schuster, a Division of Gulf & Western Corporation
- Full-Color Plates Copyright © 1972 by Simon & Schuster , a Division of Gulf & Western Corporation
All rights reserved

including the right of reproduction

in whole or in part in any form

Published by New World Dictionaries/Simon and Schuster

A Simon & Schuster Division of Gulf & Western Corporation

Simon & Schuster Building

Rockefeller Center

1230 Avenue of the Americas

New York, New York 10020

SIMON AND SCHUSTER, TREE OF KNOWLEDGE and colophon are trademarks

of Simon & Schuster. 5

Dictionary Editorial Offices
New World Dictionaries
850 Euclid Avenue
Cleveland, Ohio 44114

. Manufactured in the United States of America
DW 20 19 18 17 16 15 14
Library of Congress Catalog Card Number: 83-42537

ISBN 0-671-41819-X

Previous editions of this book were pub-

lished by The World Publishing Company,

William Collins +World Publishing Co., Inc.
and William Collins Publishers, Inc.

PRINTED IN THE UNITED STATES OF AMERICA

59 Nivagen Ex. 2016
Sun v. Nivagen
IPR2025-00893



complicant

m'plicint, a. folding over: applied to the
mmte’;‘iorﬁwin&s of beetgs. D
m’l‘-’“‘&'ﬂf?' .. and R, coz;xlqlicgwbed, f:g?
pP. 5 cating, ppr. [L. complicatus, pp.
F? J_g_gzga’l to foglcfp fog'ether; com-, together,
8 ‘are, to fold, weave.]
fold :r itwmt together; to entangle; to
mte: uwine; nterweave.

2 n‘; &tlealceoor become intricate, difficult, or
‘mvolved; as, to complicate matters, he was
suddenly taken ill. :

mm'pliciite, ¢, 1. complex; complicated,

{Archaic, :
2. in biology, folded lengthwise, as some
leaves or insects’ 5,
em’pli-cited, g, [pp. of complicate.] made u

- Eparis intricately involved or ¢ 5

“ard o untangle, solve, understand, analyze,

’pji-gite-ly, ady. in a complicated manner.

pli-cAte-ness, n. the state of being com-
:..:a-ii'd. [Pbs.] et
“m pli-ca’don, n, 1. a complicating.
& pa. corpplicﬁtad condition or sr.r%c‘t.ure;

a
“mpiex, involved, or confused relationship
arts.

: é:.::';.-f?uﬁ:d%'ine, a disease or abnormal con-
““ion that occurs during another disease.
’gli_ce; #. an accomplice; an associate,
Archaie. ]
m-plic’i- %.; pl. cdm:.plic’i-ties, [LL.
4 o z icis, a ggrtidpant', Jrom

complex, it. com:
er, involve,]

L. complicare, to fold
the state or fact of being an accomplice;
-ershilp n wrongdoing.

omplexity,
i pli'Er, », one who complies,
m'pliment, . [Fr. compliment; It. compli-

[ree, & compliment, an expression of civill{y; cm-pdnent,

& complementum, that which fills up or cotn.
fetes, from complelus, pp. of ere, to fill
p intens., and plere, to fill.]

cmal act or expression of civility,
T regard, 3
ents of congratulation are
¥ taken, and cost one nothing but
£en, ink, and paper,  —Chesterfield,
<. sumpething said in admiration or praise.
3 courteous greetmgs_; respects: as,
pt this free offer with our compli-

3 ary expression,

ment, u.f.; complimented, Pt i

mmeénting, ?pr. 1. to praise; to flatter
ssione of aﬁpmbahon. esteem, or re-

* %o congratulate or pay a compliment

comport, —Dryden, ders, borrowing a quar-
E.—_:;-mpiimnbienelausvmhandsomely. cOm-pdr‘a-ble, g, suitable; consistent. [Obs.] ter-round from the
; —50Pe  clm.port’ince, n. behavior; deportment, T““‘”’E‘ "“&1 Doric,
z sent something to (a person) as an [Obs.] ; t%a_,ves rt(:in":ol ge frm.
: pRtolate, et fefic ise, SPM-POr-ti’tion, u. an assemblage, [Obs,] the T votestiom
3 ae o petetatter, felicitate, praige, €0m port’ment, ». behavior; demeanor: man. 3. in shipbuilding
¥ ph-mang, #.5. to pass i:omphmmts; t0 " ner of acting; deportment, ving a wooden coy-
B o nious ang‘flage%m com'pd'sint, n. same as corposant. ering over a metal
a. e{?’ﬁ:ﬁ: ‘[30{;’;‘? 1Y of c¥m-poge’, v.L.; composed, pi., pp.; composing, work; as, a vessel
e e of s PO, ompo e b SRR LaR e

X e; L. componere, ether, arrange; nciple,

¥ O ety or ceremony, com-, together, and ﬁoﬁ?u, ggput. p]ac(?.tjtgc 5

;.}*‘_\
gg 1

L |

iﬁ
¢

jap =
: 2 conspiracy.
mop=their complot is 1o Bave =

alt

. and 94.; complotze

=1 PPr.toplot together- ae oo

Iate, far, fast, f21 fnm ~Zre

ete., may be re
cd

com’pdrt, x, beh

form the sub,

"

Qﬂng-plot’menti #, a plotting together; con-

spiracy. [Rare

cdm-plot’tér, . one joined in a plot; a con-

spirator. i
cbm-plot’ting:ly, adv, by complotting:.
-pli-ten’sidin, o, designating th

e
~of the Bible first published in 152 by Ca:
Kimen a.ndm;rimed at Complutum, or

nal Ximenes,
Alcala de Henares, a city near Madrid
com-phi'vi-um, #.;
m complucre, to flow togeth

opening in the roof of an
u

impluvium,

cim-ply’, v.i.; complied, $t., pp.; complying,

2. [L. com
1. to yie D
cord; to act in accordance with
demand, order, rule, ete.
2, to be formally polite, [Obs.]
Syn.—accede, assent concur

m-ply’, v.i. to fulfill; also, to bring into con-
hmeply, [Obs.] e

‘pone’, vt to compose; to settle. [Obs.]
. a comlgﬁcaﬁng factor, as in the plot of a mm-pa’?é (com-pd'n3), a. [Fr

for:

Posed, from L, componere, to
place her.] in heraldry
composed of small squares of

two tinctures alternately in i
one row: said of a ure, I ﬁ:l"&wii lmmga%fdu‘gﬁ I:l'l!g
bend, or other ordinary. compositor.

cdm-poé'ment, a. [L. compo- T Com-pos’i-tae, n.pl. [L.,
nens, ppr. of componere, to from compositus, ¢ ite,
&?éﬁ%“&i’ﬁ‘;m“%";f”’é} Lot By of comoners, 1 put to!

} e ace, i

servingasoneoithepar:sofs.whole;constitu- Sreiis ot opel] 8, large

ent; as, the component parts of

ingredient.

ich a vector
ved on analysis,
m-pdny, same as componé.

always edm-pért/, 2.i.; comported, $t., P2.; com;

ing, ppr. [Fr. comporler,
comporiare, bring
and ﬁrtare. to bring,

1. 22 bear. [Archaic.]

wil, charity should

station,

2. to bear; to endure. [Obs.]

m-}pﬁrt’ .t 1. to behave or conduct (one-
ﬂsel in a.'speciﬁed manner (

acting; comportment, [Ohs.]'

Iknewthemwaﬂ,andmarkedtheirmde

t together; to form, frame, or f
casque composed by Vulean's skill,

Shak,
2. to form by being combined or united; to
stance or constituents of j to con-
€ up; as, mortar is composed

sand, and water,

the piano.
i to quiet; to appease.
Com

mets nine macton e

60

pl. com-phi‘vi-a, [L., cdm-pds’ed.
er, in raining; eda
com-, together, and pluere, to rain,] a large
H anciént Roman gﬂ
house for the admittance of light and air, and ¢dém-
which rain fell into the cistern, or

lere, to fill up, sup ly, satiate, mﬂ‘lm?f
; Yo vield in compliance: to a.1]>- 2, %‘11,3“‘12' 800
a request,

. componé, com-
L5 i |_r

a vegetable
substance; the component parts of society.

s #. 1, apart;a constituent; an

2. in mechanics, one of the elements into
uantity, as force, velocity,

oW, admit of; L. gom-pos'ite, a. L
to?ether; com-, together, ¢

2. agree or suit: to morgm’ Eo&t:}m;ed by
. com -
dence ;aﬁls behavior does not comgport wfﬁs

avior; conduct; manner of

1. to form by uniting two or more things;
to ashion.

create (an original musical or literary
as, to compose a sermon; to compose a

ose thy mind;
are here nontriged. nog force de-

i —Dryden,
SRt te adiust; as, to compose differ-

FHAFISS, Dird, pin; nOte, méve, for, atdm, not; moon, bool;

composition

malke, constitus
soothe, calm, pacif
ctm.poge’, v.i.
range, [Oiss.] = y
2, to create literary or musical works; as
Y  she composes well,

arrange, write, draw up
, allay, quiet.
1. to come to terms; to a--

rdi- 3. to set type. » -
cdm poged’, a? calm; sedate; quiet; trangqus
free from agitation

» GdY. in a composed manne-
calmly; sedately.
com-pog’ed ness, n. the state of being com-
X ; calmmess; sedateness; tranquillity.
0¢’ér, #. 1. one who COMpOSes; espe-
cially one who composes music; as, Moza
the great composer. =
2. one who or that which quiets or calms
os'ing, ¢. 1 iﬁmmniﬂ‘g to composition
. frame, in printing, a working
stand ofi?vsbod or metal for hcgl%i’ing cases oo
type when in use by a compositor,
cﬁm_n-p_ﬁggng room, a room in which typesss-
ti 15 done,
961:;—3 ‘ing rile, in printing, a thin strip of
steel or brass against which type is set in =
gs:mnposi?g sTickE e
m-pog’ing stick, in nting, a me ¥
inwﬂ?{?{:tgpeissei':frmﬁnthe i
cages. It has one side open
and one end adjustable to

up of plants, containing over 12,000 de.
ﬁbgd species of herbs or shrubs distribuses
all over the world. The fiowers are generally
numerous and sessile, forming a head con-

ing of a large number of small flowers i
clusters surrounded by small leaves, Mazny
varieties are common weeds, ag the daisy
dandelion, and thistle, while many are cult.
vated in gardens, such as the aster, marigels

ete,
composilus, compound
composite, omponere, to put together
cont-, togﬂggr. and m%pmre. to put.]
1, made up of distinct parts, elements, or
substances; compounded; as, a composite lan-
uage,
gﬁlgppiness. like air and water, is com te
2. [C-] in architecture, designatiner Gor .-
. [C~] in architecture, g one cf
the classic orders: so
called because the cap- —
ital bel

composed of the fea-
tures of the other or-

4. in botany, belong-
ing to the group Com-
positz; having the
characters o this
8roup; as, a composite
plant; composite flow-
ers.

composiie carriage; in
ﬁEnglamraﬂwa car- of dif
age € up of compartments ifferent
classes, as first, seoond? and third,
composite number; a number that can be -
divided without a remainder by some number :
other than itself or 1: distinguished from g
Drime uugnbg;& " 5,
composile pholograph: a otograph mads
by superimposing mfa or n’;m'e phs
on anaother, either on a single negative or on .
one print from several negatives, £
gom-pog’ite, #. 1, anything made up of sepa-
rate ; & compound,
2. in botany, a composite plant,
com-pdsi'tion, #. [ME

words
¥ . ¢, to put to-
gether.] arrange; ¢om-, toge » and Sgum,

%0 put.

Pl ]
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ders it wat
composili
insolvent
against hir
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in a twin ¢
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per, zir
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whose effe
given fore
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compositive comprehension

1, the act of cos or compounding, oF His composure must be rare indeed, compound sentence; a sentence consisting of

the state of being composed or com] ed. Whom these things cannot blemish. t{wo or more t, co-ordinate clauscs

2. the act of writing or poetry; the —Shal. (e.g., I came, 1 saw, I conguered).

putting together of words; as, to learn Latin 5. a settled state of the mind; sedatencss; compound time; in music, tme in which the

and Greek comgos-siou. 5 calmness; tranquillity; self-possession. bar is divided into two or more groups of
3. adjustment; orderly disposition; regula- When the passions are silent, ihe mind en-  Simple measures, as § or

tion. [Obs.] joys its most perfect comPosure. com’pound, . 1. something produced by
4, (a) an agr(e;'):ngtxt;la settlam%nt, often by Lo rObRT —Watts. c‘;ﬁs i g ormnélsngtwoor more ingredients,

Gﬂmlg‘m i in law, a settlement 6. combination; bond. [UDbs. parts, or elements. . i

which a tial bankrupt agrees to pay t a st composire a fool could dige ‘Man is a compound of flesh and

which 8 potentis! pes er It was & strong compo courer, o th,

m. unite. :
% that combination of the several parts com.pd-taltion ti0,  drinking 2. a substance containing two or Mo ele-
whereby a subiect or object is agreeably pre- togept?ietrﬁ m«'t’;'gt[a%ﬁe:'o?gdm;a&ﬁo. a drink-  ments combined in fized pfoportions: distin-
gented as a unified harmonious whole, as the {0 from potare, to drink.] the act of drinking guished from mixéure that the constﬁtﬂ-
Spement of S reen and Yot 11 _or Upplind fobehher rliog  Eatachs compond o it 3T o char
inting or_pie scu’ , or of doors, : cs and the com
gtgndows. " columns, pilasters, and cor- com'pd-ta-tor, n. one who drinks with an-  _cieristics. ;
nices in a buildin .withthewewo{setﬁngoﬁ 0"'113,‘- ; . 7 3, a word cnmﬁgs;ledoftwourmoreothar
the whole to the best advantage. com’pdte, n. [Fr.] 1. & preparation of fruit  words (free morphemes), whether hyphenated
6. in linguistics, the act of forming com- Stewed in sirup S0 as to retain the form, N ot : English compounds are di
pgundg f“.)m_ separate words. | 2. a.long-sbemr_ped dish for candy, fruit, ete. from phrases by reduced stress on one of the
7. in printing, the act of setting type. com-pd-tier’ (-tya’), n. [Fr.] a compote (sense  elements o 5., black/-bird”, black’ bird’) and
8. the result of an act of composing; that 2). by reduced pause between the elements (in-
which is composed. , cdm-pound’ (orgorq'pound),s.s.'compounded. iernal open jumcture); many words conven-
9, relation in a p; the state of being %tﬁrpp.; compounding, p#v [ME. cm%mnm; tionally written as Ee rases are actually com-
; L. com-

placed together, [Obs.] . compondre, to arrange, direct pounds and may treated as such (e.g.,
10. the creation of musical works. ponere, to arrange, put together; com-, to-  dce’ cream’, ice'cream’, push’ bui'ton, push’-
, 11, the make-up of a thing; aggregate of gether, and ponere, to put.] but'’ton).
ingredients and manner of their combination; 1, to mix; to combine. Syn.—amalgamation, combination, mix-
wﬁm:;rt:i?nﬁm of various ingredients Wedlgavg, she p’ov:oer l‘i.{'l'.lfxme o t.i::d f pi i) %
. X 5 . nan n e Varie - 7
13, a work of music, literature, or art. “. T = ar_l._Add?so?:c gauw:;rmnd, m. [Malay BRPPN e mtiewr
14, an exercise in writing done as school- 2. to make by combinin% parts or elements. 1. in the Orlent, an enclosed space with a
worki 2 3. to compose; to constitute. [Obs.] building or group buildings in it, especially
composition clotk;q.ma.tenahpadefrpmlong i in grammar, to unite (two or more if occupied by foreigners.
flax, and dressed with a solution which ren-  words); to form (one word) of two or more. 2. any similar enclosed space, as for the
de::ﬂ:;;‘;;mgfg s e 5, :0 m‘gﬁﬁmgﬂc&b‘-ﬂ to ‘?dgust by agree-  temporary confinement of prisoners of war.

H eemen ment, as a difference or controversy. 3 ¢ . .
insqlv%nﬁsjebtar 'and those having claims 1 s;:rgy, my lords, let me compou d this wpoun g dedwnd’ﬁ ble, e. ca.pa_ble of being com-
agains . rife. ’ % :
incon:%qsiﬁm ft;&lsaf plane; the common plane 6. to {?Etf‘ii (%h;ietm bsga 1a. h(;,c:n:|:11:u'crn:ﬁm-, Gﬁnn;;‘g?““d'&' n. 1. one who compounds or

a twin crystal. a; 55 t claim, 3 .
composition metal; a kind of brass made of 3 73',?:?‘ pl?armacy. 1 iy (su‘ns*tlnoes) ac- 2. one who ;ﬁ;{“ to bring parties to
, zine, etc., used as sheathing for ves-  cording to prescri tion. te;ms e me mm‘{:%th a debtor or

S. A to compound a felony or crime; to agree, for

composition orces: in mechanics, the a consideration, ot t inform about elon. ; :

ss of ﬁndigf% g force s_‘oalled the resultoni)  cute for a%elonynor cﬁt:le co?n;itt,ed?ig: x 4. one at “‘fE“EhSh “‘WYh‘i"’shO pays

hose effect will equal ther oL TS o WO dlagsl act, extraarcinasy 1% o tak a5

wven forces \C . o : ] 5 i ¥ > :

Componlion o yropotio, i athemeics cigiponndt, s, 1 to s 0 eme 0} & Bl oy i
e substitution, in a ] propor- i c <

the substitution, i & SerieS 0., G oo They were glad to compourd for his bare  after the Revolution, WEnipE 2 restoratior

tﬁﬂﬁs c:d tl;e ﬁrtit Ee:fmt.hand thtshrfi.% of the ey —idon: go .Tag:n::i ClI - agt:lconwms by amnesty ant

third a our e same s nstit aran s

equality of proportion subsisting in the sec- ﬂﬁh;‘%nc‘;m to terms, by granting Some- com-prii-dor’, com-pri-dore’, n. [Port. an

ond series as in the first, Cornwall ot & mded to furnish ten oxen Sp. comprador; LL, comparalor, & buyer; L
e P B i simctore, A oSt oy speciy . P R o o, o B
ﬁgm&qmbnéatm. compromise, adjust- 3, to settle with a creditor by agreement. s native agent for a foreign busines!
¢ - com’pound, a. [ME. compousned, compound, who has charge over the native worker

ctm-pos’i-tive, a. compounded; synthetic. Frott, compom to put togeth di

hoa'i-tSE, 1. [L. composilor, an ArTanger, comp‘a i) i, Rl o s etc. v ;

o depose, b i vogotnet] Hawte ooty ;i g o oo B K
1, in printing, one sets type; a type-  pddition, subtraction, ete. of ' compound comprehending, ?f.”' [ME. comprehende

oo it Rk O e onaatt ol
h who composes or 5. wnd ine: an ine in which the ay of, end; ¢ ) ' 1
cbm-posti-to’ri-dl, a. having to do with com- compound enging; an eng : hendere, endere, to catch hold of, seiz
P ors OF COMpOSETS. ’ steam is expanded under m%mm"e“" L‘_’W?" 1 to igf:lg’c’le by‘in?pli.:a.tion or signific

pressures from cylinder _to cylinder, to void

\n-pos’i-tous, . composite; denoting one of : b tion; to imply.
the Composile: (Rare. ; Excesaive loss of steatn bY G0N et merons 5 1o inclade; to take in; to compriss
pos men’tis, [L. compos mentis, lit.. hav-  gimple eves O B 35 in insects and crusta- % %o take into the mind; to grasp by ¥

ing control of one's mind; corpos, hayving con- understanding; to possess or have in idea;
toel of, and mens, genit., mentss, mind 1 in 1a%, O ompound flower; the flower head of a plant understand.

of sound mind; sane: used commonly to de- Fantasies that apprehend more than o
of Soun e ani responsible person as O i o{‘g}':ﬁgﬁ? f‘;ﬂi’?w",f-“f'mmplex Seatinn veason ever comprehends. —Shale
guished from one who is insane and irrespon- compound yacture; a fracture in ohich the Syn.—include, comprise, embody, embra
gible. broken bone has terced the ski encompass, contain, ; volve, understand,

com-pos’si-ble, a. consistent. [Rare.] compound householder; in En lg;ld one who prehend, conceive, discern, perceive, grasp
com’post, #. ;EiI::dk%e compost; OFr. composte, &  makes an agreement with his fandlord to in- €OIY §-hen-si-bil’l-tyc_gfe'§h% qualltg or il

e Rt ok I onpore, & s S b e S, paid on bt i being compee
, I . , Dp. Of comp comp: intevest; interest on s
nere, to bring together.] . pﬁncﬁ;a_l and thesawnu]atgd unpaié’ intere—i com-pré-henfsl-ble. a. [Lu comprehensib
_ 1. a mixture or composition of decompos-  est: distinguished from simple inlerest. comprehensible, from comprehensus, pp
ing vegetable refuse, manure, etc., for compound interval; in music, any interval comprehendere, to lay . ehen
fe;tlhzmg the gﬁil. 4 . greater than an octave, % ll. capable of being compre or
-“a composition; a compound; a M ure. compound leaf; a leaf compo of several © . 5 : e
com’post, v.t.; composted, pt., DP.3 compost= ]'eaﬁet’: on one”ﬁ,ﬂm called a common peti- 2. capable of being understood; intellig!
ing, ppr. to treat with compost. ole. conceivable. y
com-pos’tiire, 7. manure. [Obs.] compound numbers; uantities consisting of gqm-pré-hen'sl-l;le-nesa. . capability of
-po’stire, n. [from L. compositus, pp. of twoor more sorts of ¢ ted units, as 16 days, Ing comprehensible.
componere, fp compose, put together.ﬁ 8 hours, 7 minutes, 6 seconds. com-pré-hen'ni-bly, ady, in a comprehet

1 “the act of composing, or that which is compound pier; see clustered columsn under  manner. .
composed; as, a form of prayer of public column. [ gom-;{:ﬁ-hen'sinn . [L. comprehensio, &
composure; a hasty composure. S. compound antilies; in algebra, expressions ing, laying hold of, comprehension, from
2. composition; arrangement; order. [Obs.]  consisting O two or more terms; 8s, @ + b - preismus. pp. of comprehendere, 10 lay
From the various composures of these cor- ¢ and b2 — b are compound quantilies. ] e
}:mscles. happen all varieties of bug.ws compound ratio; the ratio which the product 1. the act of comprehending, includin
wWar

ormed out of them. —Woodward. of the antecedents of two or more ratios has  comprising. ¥
3. the form, adjustment or disposition of to the product of their consequents. 9. that which comprehends of
the various parts; as, the composure of the compound serew; two or more SCIews onthe within itself; a summary; 2
V. same axis, They may vary in size, or run in 3. the act of or capacity =
4. frame; make; temperament. [Obs.] different directions. 4. in rhetoric, a trope oF
ase, bull, brate, tdrn, up; cry, myth; gat, machine, ace, church, chord; gem, anger, (Fr.) bof, as; this, thin; agure 3
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