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Dyax Corp.

Dyax Business Model

PHAGE DISPLAY

SEPARATIONS

Legend:

Dyax Corp. is a biopharmaceutical company that is harnessing the power of its patented phage display technology to
identify a broad range of compounds with potential for the treatment and diagnosis of disease. Dyax is developing
a portfolio of product candidates as the result of internal research efforts. In addition, the Company has multiple
funded collaborations and over 50 licensees. Dyax’s core phage display technology is being used around the world
to develop protein, peptide and antibody therapeutics, and novel diagnostics. Dyax is also using phage display to
discover industrial enzymes as well as improve biopharmaceutical manufacturing.

Dyax’s business model combines its patented phage display technology and its existing separations products business, 
generating both current revenues and potential future revenues.
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I am pleased to present our first annual report since
becoming a public company. Last year was the
culmination of tremendous efforts by the entire Dyax
team to build a biopharmaceutical company worthy
of the public investment community. We have taken a
broadly applicable technology, phage display, and
built a company that is participating in many aspects
of the genomics revolution through partnerships and
the internal development of novel product candidates
for the treatment of disease.

Our success to date revolves around our dominant
position in phage display technology, one of the 
most powerful methods for harnessing biological
diversity. Through phage display, we can quickly 
and efficiently generate, screen, isolate, and amplify
peptides, antibodies, and other proteins with 
potential as therapeutics, diagnostics, and other
commercial products. 

Our goal is to continue to build our biopharma-
ceutical business utilizing a four-prong strategy that
maximizes the value of this proprietary technology.
We are:

• Building and developing our own pipeline of
proprietary biopharmaceutical products;

• Leveraging phage display through product devel-
opment collaborations and joint ventures to create
additional products for our own pipeline or to
secure milestone and royalty payments;

• Enhancing our drug discovery engine through
improvements in phage display technologies and
through complementary technologies obtained by
acquisition or collaboration; and

• Creating a solid near-term revenue base through
licensing and product development fees from phage
display and product sales from our separations
subsidiary, Biotage. 

Dyax has made tremendous progress on all four fronts.

Building a Pipeline of 
Biopharmaceutical Products
Real shareholder value comes with the successful
commercialization of new and improved biophar-
maceutical products. In the last year we successfully
completed Phase I clinical studies for our two 
lead biopharmaceutical products. EPI-HNE-4, our
neutrophil elastase inhibitor, is being developed for
cystic fibrosis (CF) and other chronic lung diseases.
Neutrophil elastase has been shown to be the major
cause of tissue damage in diseases like CF. 
EPI-HNE-4 was well tolerated in its first human
studies, allowing us and our partner, DebioPharm, to
move rapidly into Phase II studies in CF patients.
DebioPharm is financing all clinical and regulatory
programs for EPI-HNE-4 in exchange for European
product rights. Dyax maintains commercialization
rights for the United States and the rest of the world.

DX-88, which inhibits the important enzyme, kallikrein,
is being developed for the treatment of attacks of
painful swelling of the larynx, gastrointestinal tract,
and extremities that occur in patients with the genetic
disease, hereditary angioedema. We have recently
begun enrolling hereditary angioedema patients with
our partner Genzyme for a Phase II study.

We are also currently evaluating our two lead
products for additional indications. We are exploring
the potential of EPI-HNE-4 for other chronic
obstructive pulmonary diseases like bronchitis 
and emphysema. With our partner, Genzyme, we 
are looking at the possible use of DX-88 in 
the management of acute pain and inflammation
following major surgical procedures, trauma, and
certain autoimmune disorders. We are also building
our pipeline by initiating preclinical programs to
evaluate other drug candidates for their potential
effectiveness in the treatment of metastatic diseases
including prostate, breast, and ovarian cancer. 
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Partnerships Equal Opportunity
During 2000, Dyax formed three significant collabo-
rations that leverage phage display. In February 2000,
we signed a license and technology transfer agreement
with Amgen, which included the development by
Dyax of a new phage display library. In March 2000,
we entered into a collaboration and license agreement
with Human Genome Sciences to jointly use our
technologies to identify and optimize therapeutic
product leads. In November 2000, we teamed with
Italy’s Bracco Group, the world’s second largest
diagnostics imaging company, to develop a new
generation of diagnostic imaging products. 

We are using collaborations to broaden our tech-
nology platform. In January 2001, Abgenix joined
with us to merge our phage display with its
XenoMouse� technology to enhance the discovery
and development of fully human antibodies for
therapeutics and other applications. We also recently
established an alliance with XTL Biopharmaceuticals
to discover, develop, and commercialize fully human
monoclonal antibodies for the treatment of selected
fungal infections and cancers. This collaboration
similarly combines two powerful technologies, phage
display and XTL’s Trimera� system, to expedite the
drug discovery and development process.

Staying Ahead of the Competition
To become a leader in the discovery and development
of biopharmaceutical products, Dyax needs to stay 
at the forefront of ever-evolving, state-of-the-art
technologies. We have a dedicated team of 80
scientists that are continuously improving the many
steps involved in creating phage display libraries while
enhancing our patent position. To maintain our
dominant position in the development and application
of this important technology, when we license phage
display, we generally obtain the right to access any
phage display improvement patents that may be
developed by our licensees. We also are looking for
ways to broaden our technology platform through
acquisitions, in-licensing or cross-licensing. In 2000,
we signed a cross-licensing agreement with Unilever
that brought us yeast display, another powerful
technology, which we will use to generate second-
generation libraries for our own and our partner’s
drug discovery programs. We believe Unilever’s yeast
display technology will reduce the time it takes to
optimize a binding peptide or antibody.

Building a Growing Revenue Stream
The fourth component of our business strategy, to build
a growing revenue stream to support our longer-term 
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Dyax and Abgenix
establish human

mouse technology 
collaboration

Dyax and Human
Genome Sciences

enter into 
exclusive BLyS

purification license
arrangement

Dyax and XTL
establish 

collaboration to
unite phage 

display and human
mouse technology

Dyax and
Debiopharm initiate
Phase II clinical trial

for EPI-HNE-4

Dyax signs 
50th licensee for
phage display

Dyax has taken a broadly applicable technology, phage display, and built a company that is

participating in many aspects of the genomics revolution through partnerships and the internal

development of novel product candidates for the treatment of disease.

From left to right:

Greg Phelps, Vice Chairman; Henry Blair, Chairman

and Chief Executive Officer; and Steve Galliker,

Chief Financial Officer.
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raising $69M
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patent rights from
Unilever covering

yeast display

Dyax and 
Bracco establish 

diagnostic imaging
collaboration
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biopharmaceutical product development programs, is
also on target. Revenues from product development
contracts and phage display license fees increased to
$9.4 million in 2000, compared with $4.2 million in
1999. Recently, we signed our 50th licensee for phage
display, making it one of the most broadly used
discovery technologies in the world.

Revenues from our separations subsidiary, Biotage,
grew from $12.6 million in 1999 to $15.8 million 
in 2000, maintaining a growth rate of at least
25% in each of the last 5 years. Biotage, located in
Charlottesville, VA, is the leading developer and
manufacturer of chromatography systems that use
disposable cartridges to purify pharmaceuticals for
research and manufacturing. There are significant
opportunities for growth of this business with the
explosion of demand for separations products being
created by the functional genomic and proteomic drug
discovery companies.

During 2001, we expect to deliver continued growth
and progress in our four business areas. We anticipate
significant revenue growth from our funded collab-
orations, licensing programs, and Biotage business 
unit. We plan to enter additional partnerships with
leading biotechnology companies that will give 
us access to new drug targets. Most importantly, 
we hope to report exciting clinical data on our two 

lead biopharmaceutical
products, EPI-HNE-4 and
DX-88. We also expect to
build a growing pipeline
of additional compounds
that will be advancing in
preclinical trials.

With more than $74 mil-
lion in cash on December
31, 2000, we now have
the capital, personnel, technologies, and partnerships
to continue our development as a leading biopharma-
ceutical company. I look forward to updating you on
our progress.

Sincerely,

Henry E. Blair
Chairman and Chief Executive Officer

Total Revenue
(dollars in millions)
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Cystic fibrosis (CF) is a fatal genetic disease afflicting

about 30,000 Americans. CF results in abnormal 

ion transport in cells, causing the production of 

thick mucus which clogs the lungs and other organs.

Individuals with CF also experience a reduction in

lung function due to local expression of the enzyme

human neutrophil elastase (HNE). HNE is implicated in

many other chronic lung diseases, including bronchitis

and emphysema. Conventional treatments for CF,

including drugs that break up excessive mucus and

antibiotics to fight infections, have greatly extended

the lives of CF patients. Still, life expectancy is only

thirty years.

Dyax’s potent HNE inhibitor, EPI-HNE-4, has the

potential to greatly reduce or eliminate lung damage

caused by HNE. A small protein discovered by Dyax

using phage display technology, EPI-HNE-4, is formu-

lated as an aerosol and delivered by inhalation.

Clinical Status

In January 2001, Dyax and its European partner,

Debiopharm SA, completed a Phase Ib clinical trial on

EPI-HNE-4 in Europe. In this study, EPI-HNE-4 was

well-tolerated and shown to be active with fluids

obtained from the lungs of healthy test subjects. 

A Phase II trial for EPI-HNE-4 is now underway 

in France, testing two escalating dose levels in 

24 adult CF patients.

Dyax is also evaluating the potential of EPI-HNE-4

in other chronic obstructive pulmonary diseases.

Bronchitis and emphysema, the two most serious of

these indications, affect 14 million and 2 million

Americans, respectively. 
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Using phage display, Dyax discovered DX-88, a small

protein that inhibits an enzyme in the blood called

kallikrein. Kallikrein is a key component responsible

for the regulation of inflammatory and blood clotting

processes. Activated kallikrein is thought to play a

role in a number of inflammatory and autoimmune

diseases including hereditary angioedema, blood loss

following major surgical procedures (such as cardiac

bypass and hip replacement), and rheumatoid arthritis.

Dyax and its 50-50 partner, Genzyme, are pursuing

hereditary angioedema as the first indication for 

DX-88. It has been estimated that as many as 27,000

patients in the United States may suffer from hereditary

angioedema, a genetic disease that causes painful

swelling of the larynx, gastrointestinal tract, and

extremities. In most cases, the only available treatments

are pain control and rehydration. Patients often receive

synthetic anabolic steroids which are generally not

well tolerated.

Clinical Status

A Phase I trial of DX-88 in normal healthy subjects

has been successfully completed where DX-88 was

shown to be safe. The trial showed that DX-88 is

active in the plasma of dosed subjects. A multi-center

Phase II dose-escalation study of DX-88 in hereditary

angioedema patients is now underway in Germany

and we expect to add other European sites in the

near future. 

Dyax and Genzyme are evaluating additional indica-

tions for DX-88 that affect much larger populations,

including management of acute pain and inflammation

following major surgical procedures, trauma, and

autoimmune disorders. 

Dyax’s potent HNE inhibitor, EPI-HNE-4, has
the potential to greatly reduce or eliminate
lung damage in cystic fibrosis patients.

Dyax and its 50-50 partner, Genzyme, are
pursuing heredity angioedema as the first
indication for DX-88.

EPI-HNE-4: A Novel Compound for Fighting Cystic Fibrosis and Other 
Chronic Lung Diseases

DX-88: A Potent Inhibitor that Decreases Pain and Swelling Related to
Inflammatory Disorders



6

Leveraging Phage Display Technology to Create Value

The recent sequencing of the human genome has

made available vast quantities of genetic information

and new potential drug targets. There is a critical

demand for new technologies that can help identify

and validate these new targets, and facilitate the

discovery of new drug products or new therapeutic

candidates against these targets. Many scientists

believe that the classical methods of using small

molecules are too costly and time-consuming to

address this very rapid influx of new targets. Dyax’s

phage display technology provides a rapid and

efficient method for improving the discovery and

optimization of new therapeutic candidates that have

very high specificity and affinity. The significant value

of this technology is highlighted by Dyax’s multiple

collaborations and over 50 patent licenses in the areas

of therapeutics, separations, and diagnostics. The

continued growth of Dyax’s collaborative and licensing

programs has made phage display one of the most

widely used biological discovery tools in the industry.

In addition to Dyax’s internal biopharmaceutical

development programs, the company’s strategy for

leveraging the value of phage display consists of several

key elements:

• Dyax is leveraging its phage display technology

through collaborative arrangements with biotech-

nology and pharmaceutical companies for the

discovery and/or development of biopharmaceuticals,

separations and diagnostic leads.

• Dyax is leveraging its phage display patents by

licensing them to biotechnology and pharmaceutical

companies and academic institutions on a non-

exclusive basis to encourage the broad application

of this technology.

• Dyax is also using phage display to develop inno-

vative affinity separations products designed 

for pharmaceutical and biotechnology companies 

to meet the challenges of purifying complex bio-

pharmaceutical products.

The continued growth of Dyax’s collaborative
and licensing programs has made phage 
display one of the most widely used biological
discovery tools in the industry.
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Licenses                                      Collaborations

Collaborator/Licensee                                                  Patents           Libraries        Therapeutics  Separations  Diagnostics

Biotechnology Companies:

Abgenix

Amersham Pharmacia Biotech

Amgen

Bracco Group

Cambridge Antibody Technology

Chiron

Coulter Pharmaceutical

CropTech

Debiopharm

EPIX Medical

Genetics Institute

Genzyme

Human Genome Sciences

Imclone Systems

Morphosys

XTL Biopharmaceuticals

Zyomyx

Pharmaceutical Companies:

Bristol-Myers Squibb

DuPont Pharmaceutical

Merck

Aventis Pasteur
(formerly Pasteur Merieux Connaught)

Pharmacia & Upjohn

Research Institutions:

The Burnham Institute

National Institute of 
Standards and Technology

Selected Collaborations and Licenses
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In the late 1980s, Dyax scientists invented phage

display, a novel method to individually display up to

tens of billions of peptides and proteins, including

human antibodies and enzymes, on the surface of a

small bacterial virus called a phage. Using phage

display, Dyax is able to produce and search through

large collections, or libraries, of peptides and proteins

to rapidly identify those compounds that bind with

high affinity and specificity to targets of interest.

Phage display offers important advantages over, and

can be used synergistically with, other drug discovery

technologies currently employed to identify binding

proteins. Over the past ten years, Dyax scientists,

collaborators, and licensees have applied this powerful

platform technology to a wide range of biophar-

maceutical applications at every stage of the drug

discovery process to: 

• Identify and determine the function of novel targets; 

• Discover biopharmaceutical leads; and 

• Purify biopharmaceutical leads and targets for

research, development and commercialization. 

Phage display technology, when used as a biopharma-

ceutical drug discovery tool, has several advantages

over other technologies: 

• Diversity and abundance. Phage display libraries can

contain billions of potential binding compounds

that are rationally-designed variations of a particular

peptide or protein framework. 

• Speed and cost effectiveness. Phage display libraries

can be constructed in just a few weeks and screened

in only a few days to identify binding compounds.

Conventional or combinatorial chemistry approaches

require several months to several years to complete

this process. 

• Parallel screening. In an automated format, phage

display technology can be applied to many targets

simultaneously to discover specific, high-affinity

compounds, including human monoclonal antibodies,

for each target. 

• Rapid optimization. Successive generations of

focused phage display libraries can be screened 

to identify binding compounds, producing extremely

high specificity and between 10- and 100-fold

improvement in binding affinity for the desired target.

• Complements other drug discovery technologies.

Phage display works synergistically with other 

drug discovery technologies, including functional

genomics, human mouse technology, and high-

throughput screening, to improve the efficiency of

product screening.

Phage display technology also has broad applications

in a number of other non-therapeutic areas: 

• Diagnostics and imaging products. Binding com-

pounds are essential to most diagnostic products.

Phage display provides a powerful tool for identifying

specific markers of normal and diseased tissue.

In addition, the binding compounds that are

discovered by phage display for biopharmaceutical

and separations targets can also be used in 

diagnostic or imaging products to assess therapeutic

effectiveness and monitor disease progression. Dyax’s

collaborator in the imaging area is the Bracco Group.

• Affinity separations products. Purification of a

biopharmaceutical product is a complex, multi-step

process, which can be time consuming in the

discovery process and is often the most expensive

part of the manufacturing process. Phage display

technology can be exploited for developing new

separations media that utilize small, stable

compounds known as ligands. Ligands have high

affinity for the biopharmaceutical product, creating

a more cost effective and efficient purification

process. Dyax collaborators in this area include

Human Genome Sciences, Genetics Institute, and

Amersham Pharmacia Biotech.

Phage display technology is a novel method
to individually display up to tens of billions
of peptides and proteins, including human
antibodies and enzymes, on the surface of a
small bacterial virus called a phage.

From left to right:

Shirish Hirani, Ph.D., Senior Vice President, Development,

Therapeutics & Imaging; Scott Chappel, Ph.D., 

Executive Vice President, Research & Technology; and 

Robert C. Ladner, Ph.D., Chief Scientific Officer.

Overview of Phage Display Technology
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Biotage has positioned itself to become the

global market leader in small molecule drug

discovery purification.

David B. Patteson, President of Biotage, Inc. 

and Executive Vice President, Dyax Corp.

Dyax’s Separation Company, Biotage, Inc.

Pharmaceutical drug discovery has undergone tremen-

dous changes in the past several years. Small molecule

discovery and scale up have been heavily influenced

by the advent of combinatorial chemistry yielding ever-

increasing numbers of lead candidates for more directed

traditional medicinal chemistry analogs. The result 

has been a dramatic expansion in the requirements

for molecular modeling and synthetic route decision,

organic synthesis, purification and characterization of

new chemical entities (NCEs).

Purification has emerged as the dominant bottleneck

for automation and time compression. The future is

even more compelling with current estimates of 500

known disease targets being foreseen to reach 10,000

to 20,000 as functional genomics and proteomics-

based research starts to identify more targets.

The volume of NCEs required to keep pace with 

these new targets will be unprecedented over the 

next decade.

Dyax’s separation company, Biotage, Inc., is well

poised to exploit these developments by solving the

purification bottleneck. Biotage has positioned itself

to become the global market leader in small molecule

drug discovery purification through the development

and successful commercialization of Flash, Quad, and

Parallex Flex systems and consumables. These solutions

provide competitive advantages to our customers

compared to manually packed systems, including:

• Greater speed and convenience;

• Lower cost due to less labor and reduced solvent use;

• Improved safety by minimizing exposure of produc-

tion personnel to media and hazardous solvents; and

• Reproducible performance.

Automation and data integration are key factors.

Biotage has responded to this opportunity by creating

systems capable of purifying up to 15,000 compounds

per year in an automated, failsafe database environ-

ment. These systems, which replace old-fashioned,

labor-intensive methods, offer disposable columns and

cartridges that can be discarded after a single use. 

The result is a high-throughput drug discovery

process yielding a renewable income source for Dyax’s

business model.

As drug companies’ lead candidates are scaled up for

clinical trials and production quantities, Biotage offers

them the unique ability to scale up the purification

process. Biotage is alone in its ability to accomplish this

feat. Biotage’s Kiloprep and Flash 400 systems allow

the user to directly scale the methods employed in

discovery to higher volumes, flow rates, and process 

pressure. Biotage solutions are more straightforward

for purification and scale up, and allow the process

chemist to concentrate on moving the drug quickly

through clinical trials.

The movement from a sequenced human genome to

functional genomics and proteomics has created

additional opportunities for Biotage. An unprecedented

number of proteome permutations will require

investigation. The effort required to purify, enhance

and screen these proteome permutations is immense.

Biotage intends to apply its systems, disposable

columns, automation and system integration expertise

to this rapidly emerging market.

Biotage, Inc. has its headquarters in Charlottesville, VA

and overseas offices in Hertford, UK and Tokyo, Japan.
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Stock Listing
Common stock has been traded on The Nasdaq Stock Market�
under the symbol DYAX since our initial public offering on
August 14, 2000.

The following table gives the high and low sales prices of our
common stock for the third and fourth quarters of 2000.

High Low

Third Quarter (beginning August 15, 2000) $45.31 $18.50
Fourth Quarter $54.12 $16.50

Annual Meeting
Our 2001 Annual Meeting of Shareholders will be held at 2:00
PM on Thursday, May 17th, at Dyax Corp., One Kendall
Square, Building 600, 5th Floor, Cambridge, MA. You are
cordially invited to attend.

Safe Harbor
This annual report contains forward-looking statements, including
statements regarding Dyax’s operations, research and development
programs, clinical trials and collaborations. Statements that are not historical
facts are based on management’s current expectations, beliefs, assumptions,
estimates, forecasts and projections for Dyax and the industry and markets
in which Dyax competes. Such statements are not guarantees of future
performance and involve certain risks, uncertainties and assumptions which
are difficult to predict. Therefore, actual outcomes and results may differ
materially from what is expressed in such forward-looking statements.
Important factors which may affect future operating results, research 
and development programs, clinical trials and collaborations include 
Dyax’s dependence on the expertise, effort, priorities and contractual
obligations of its collaborators in the development, clinical trials,
manufacture, marketing, sales and distribution of its biopharmaceuticals; the
risk that biopharmaceuticals developed by Dyax or its collaborators may 
not show therapeutic effect or an acceptable safety profile in clinical trials 
or could take a significantly longer time to gain regulatory approval than 
it expects or may never gain approval; the risk that Dyax’s phage 
display-derived products may not gain market acceptance; Dyax’s ability to
obtain and maintain intellectual property protection for its products and
technologies; the development of technologies or products superior to its
technologies or products; and other risk factors described or referred to in
the most recent Form 10-K and other periodic reports of Dyax filed with the
Securities and Exchange Commission.
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