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Ancora Pharmaceuticals Overview

• Privately held, 
Medford-based 
company started in 
2003

• Carbohydrate synthesis 
technology developed at 
MIT; continued at ETH-
Zurich

• Carbohydrate based custom service and 
product discovery focus
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Carbohydrate-Based Applications

Vaccines
(polysaccharides, glycoconjugates)

Carrier Antigen

Therapeutics
(heparins, endotoxin antagonists)

Glycomics
(biomarkers, diagnostics)
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Conjugated Carbohydrate Vaccines

Vaccine Drug Product

Adjuvant

Drug 
Substance

Excipients

Carrier Antigen

PS Antigen PS AntigenCarrier
Conjugation

T-Cell independent response
Poor memory

T-Cell dependent response
Immunological memory
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Evolution of Carbohydrate-Based Vaccines

Conjugated Synthetic Oligosaccharides

Polysaccharides

Conjugated Poly/Oligosaccharides

1970’s-1980’s

1980’s-today

2003 

Menomune (Sanofi, 1978)

Menactra (Sanofi, 2005)
Menjugate (Novartis)
Meningitec (Wyeth)

Vaccines Drug Substance

Purified PS/OS
Antigens

Protein

Purified PS
Antigens

Synthetic OS
Antigen

Carrier

???
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Evolution of Carbohydrate-Based Vaccines

Conjugated Synthetic Oligosaccharides

Polysaccharides

Conjugated Poly/Oligosaccharides

ancora

1970’s-1980’s

1980’s-today

2003 
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• Variable 
production

• Side effect 
profile

• Limited 
modifications

• Pure compound
• Optimized 

compound
• Unique, novel 

compound

Validated 
Biological 
Function

Analytical 
Purification 
Capability

Candidate 
Sequence

Purified 
Material
*Industry

Synthetic 
Capability
*Ancora

Robust Product 
Development

Predominant source for 
carbohydrate material in 

the marketplace

Desired source for 
carbohydrate material in 

the marketplace

Why Synthetic Carbohydrate Antigens?
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Synthetic Carbohydrate Antigen 
Development Challenges

• Candidate optimization

• Pre-clinical scale

• Regulatory Process

• Commercial scale

• Process reproducibility

• Process cost Malarial GPI toxin
(initial vaccine candidate)
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Ancora Enabling Technology

Building Blocks 
(Input)

Assembly Technology 
(Process)

Complex Carbohydrates 
(Output)
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Parameters for Building Block Solutions

UseStart
Scalable Process

Start Use
Cost Effectiveness

UseStart
Flexibility

Start Use
Differentiation
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Building Block Example: 
Mannose Unit of Malaria Vaccine Antigen

5 synthetic
steps

3 Column
Purifications Up to 50 grams 35% Yield

Initial process scheme

Orthoester

5 synthetic
steps

0 Column
Purifications Kilogram scale 60+% Yield

Optimized process scheme
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Building Block Example: 
Inositol Unit of Malaria Vaccine Antigen

8 synthetic
steps

6 Column
Purifications milligrams Limited

resolution

Initial process scheme

6 synthetic
steps

1 Column
Purification

Kilogram
scale

Facile
resolution

Current process scheme

Inositol

O
OBn

OBn

OBn

O
HO
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Building Block Technology Enables 
Carbohydrate Molecule Optimization

Core molecule 
and sequence 
modification

Linker and/or 
site 

modification

Robust drug 
discovery and 

development for 
carbohydrate 

molecule class 
enabled by Ancora
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Carbohydrate Assembly Considerations

Functionalization

Stereochemical
Control

Coupling Efficiency

Flexible introduction
of functionality

Reproducible and
scalable processes

Robust final
purification

Challenges:

Solutions:
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Ancora Assembly Technologies

Solution Phase Solid Phase

Cycle

Inputs
O

Product

Reaction Chamber
Output

Unlimited chemistry Amenable to automation
Scalability End stage purification

Adaptable to industry Rapid process
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Automated Synthesizer Development

Major system criteria

Fine volume 
control

Fine temp. 
control

Anhydrous 
environment

Full 
automation Cost effectiveReadily 

scalable

Customization of existing commercial
systems not practical
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Automated Synthesizer Schematic

Controller

Syringe
Pumps

PC Interface

Rxn
Vessel

Heating/Cooling Bath

Reagents/Solvents
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Examples of Other Classes of Synthetic 
Antigens
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High Mannose:
HIV, Leishmania
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β-Glucans:
Candida

Poly-glucosamines:
S. aureus
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Summary: Coherent Strategy Toward 
Synthetic Carbohydrate Vaccines

Complete 
Synthetic Tools

Complex 
Carbohydrates

Optimized
Vaccine Candidates

Vaccine Development
Candidate
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