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Upon binding 
to glucose

a n.d. = not determined due to broadening 
of NMR signals on addition of substrate.

Selectivity:
Glucose vs. galactose/mannose >100:1

Glucose vs. fructose >350:1

No binding to ascorbic acid and paracetamol, both 
of which interfere with current glucose sensors.

Selectivity even surpasses that of natural 
carbohydrate binding proteins, making receptor 1

the first true synthetic biomimetic glucose receptor.
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Modular Synthesis

Extraordinary Selectivity for Glucose

Real World Application

Enzymes Proteins Boronic Acids Receptor 1

Equilibrium response ✖ ✔ ✔✔ ✔✔

Scalable synthesis ✖ ✖ ✔ ✔

Glucose selectivity ✔ ✔ ✖ ✔✔✔

Common drug compatibility ✖ ✖ ✖ ✔

Long Shelf life ✖ ✖ ✔ ✔✔

In vivo stability ✖ ✖ ✖ ✔

pH Insensitive ✖ ✖ ✖ ✔

Oxygen insensitive ✖ ✔ ✖ ✔

Sterilizable ✖ ✖ Unknown ✔

Non-cytotoxic ✖ ✖ Unknown ✔

• Receptor 1 continues to bind glucose selectively in complex biological media, such as 
human blood serum and cell culture media. Several applications for glucose binders in 
treatments for diabetes (e.g. glucose responsive insulins2 or continuous glucose monitors3).

• Previously used glucose binders (biomolecules or boronic acids) suffer from many 
drawbacks, receptor 1 has none of these problems:

• University of Bristol start-up Ziylo was founded in 2014 to develop glucose binding molecules for medicinal 
applications. They were originally using a different glucose binding molecule which was not good enough.

• Ziylo refocussed all their efforts towards receptor 1 upon its discovery in 2017; including patenting the IP and 
further developing the research for industrial use.

• In 2018, Ziylo was acquired by leading insulin producer Novo Nordisk, in a deal worth up to $800 million to 
ensure exclusive use of receptor 1 for insulin therapies. This was the largest deal of its kind for a UK-based 
start-up in 2018 but also the 3rd largest deal ever for a UK start-up, and has already led to several awards 
including “Global Exit of the Year”, beating all other universities.

• A new company, Carbometrics, was formed after the acquisition of Ziylo, which retained the rights to use 
receptor 1 for glucose sensing applications.3 Carbometrics are also collaborating with Novo Nordisk towards 
the use of receptor 1 in glucose responsive insulins and a brighter future for all 400+ million diabetics in the 
world.2

New Company Carbometrics formed 
after acquisition of Ziylo to pursue use 
of receptor 1 as a glucose sensor for 
continuous glucose monitoring and 
other diagnostic applications .3

Novo Nordisk research programme for 
use of receptor 1 in glucose responsive 
insulins (GRI): a revolutionary treatment 
for Diabetes that will automatically 
regulate patient’s blood glucose level.2
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10 H-bonds upon binding

Spacing ideal for CH-π interactions
Too large for aromatic π-π stacking

• Selective glucose binding molecules are of 
interest in therapeutic applications for 
Diabetes.

• Receptor 1 designed with complementary H-
bonding and CH-π interactions, with a 
symmetrical cavity that matches all equatorial 
carbohydrates such as D-glucose.1

Global Impact

Substrate

Association Constant 

Ka (M-1)

NMR ITC

D-Glucose 18,000 18,600

Methyl β-D-Glucoside 7,500 7,900

Methyl α-D-Glucoside 0 0

N-Acetyl-D-Glucosamine 0 0

D-Glucuronic Acid n.d.a 5,300

D-Xylose n.d.a 5,800

2-Deoxy-D-Glucose n.d.a 730

D-Galactose 130 180

D-Mannose 140 140

D-Ribose 270 220

D-Fructose 50 60

D-Cellobiose 30 30

GRI collaboration

Glucose sensors
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