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1. History of AGT Sciences (AGTS)

20042002 20062000

Advanced Gel Technology  Ltd.

Spun out of the 
University of Bradford to exploit 
novel cross-linker technology: 

PD2000

AGT: oil industry applications AGTE: oil field applications

AGTS: healthcare 

As of January 2007 AGTS had:
- 10 patents in various stages of filing
- 15 full-time equivalents (>50% PhDs)
- Set out strategy and advanced proof-of-concept

Advanced Gel Technology Ltd.
(becomes holding co.)

AGT Energy Ltd.

AGT Sciences Ltd.
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2. AGTS’ intellectual property rights

Core Patent (held in AGT) - granted in several countries including UK

Manufacturing process - granted (inc PD2000) in US 

LS1 – Derivatised surface - assigned to AGTS from UoB

LS2 – pH diagnostic - filed in UK and other countries inc Japan,US

Dispersions/microemulsions - filed in UK, activated in other countries inc Japan, 
granted in USA in Feb 2007 – Still waiting Europe

Delivery means (silver) - filed in UK 22/02/06 

Delivery means (maggot extract) - filed in UK 17/05/06

Nebuliser (under preparation) - covered partially by ‘hard to dissolve’ drugs below

Delivery of ‘hard-to-dissolve’ drugs - filed end February 2007



3. The technology

“ PD2000”
a novel ‘crosslinker’ which combines with 
polyvinylalcohol copolymers, to give nanoparticles with a 
range of useful features:

• Particle size can be tailored to suit the application (30 to  500nms)
• Surface activity of the system
• Capable of range of viscosities which can be controlled
• Will complex with and dissolve range of actives – many ‘hard to 

dissolve’
• Controlled release possibilities

Initial tests show stability and non-toxicity



3. Safety data
Risk assessment for EILINCS (Inveresk):

– No immediate concern for man and environment

Biological tests on formulation (Safepharm):
– Cytotoxicity – WDPH using L929 cells – Direct Contact Method
– Lymph Node Assay of WDPH in the mouse 
– Intracutanous (Intradermal) reactivity test of WPDH in the rabbit Growth 
– Inhibition of the marine alga Skeletonema costatum

Biological tests on Cross linker (Inveresk):
– Acute Oral Toxicity
– Buehler – Guinea pigs 
– Dermal, Eye irritation
– Test for Mutagenic Activity
– Biodegradeability by Sturm test
– Inhibition of the marine alga Skeletonema costatum

Preliminary in vivo data
– Maximum Tolerated Dose – intravenous and intraperitoneal injection in mouse
– Intratumour injection showed no local damage



4. Wound management projects



4. Wound management projects

R&D wound management pipeline currently includes:

• Wound care diagnostics
� pH

� Bioburden
� Enzyme levels

• Enzymatic debridement (“mechanisms of maggots”)
• Novel anti-microbial silver dressing



Hydrogel-based bioburden diagnostic
Mode of operation:
• Non-lethal sequestration of bacterial flora from wound bed by pH diagnostic  

hydrogel
• Luciferase based assessment of viable immobilised bacteria - wound bioburden

Staph.aureus
Pseudomonas
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ZymogelTM Human PMN-elastase
diagnostic for wound care

Control 1

Control 2

AGT logo

Sample

Rationale: 
•Chronic inflammatory response frustrates the healing cycle
•Inflammation is secondary to inadequate debridement / microbiological 
contamination

•Point-of-care Zymogel - determines if patient’s inflammatory response is 
subsiding or increasing

•Will inform the treatment strategy and the types of dressing used



Research:
Wound exudate samples from a small number of patients were analysed for 
PMN elastase levels

Some patients showed abnomally high levels of elastase above 1ug/mL
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A further set of wound exudate samples from 68 patients have been analysed for PMN elastase
levels.

Samples from 2 patients receiving intensive wound management showed elastase levels which 
correlated with the phases of treatment. Arrow denotes admission reading. 
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Larval biotherapy

Clinical downside:
• Logistically complex to deploy
• Relatively expensive and mainly in-

patient use only
• Reticence amongst patients despite 

proven efficacy

Clinical benefits:
• Highly effective debridement tool
• Effective against wound pathogens        

e.g.MRSA
• Reported to be mostly pain-free



Enzyme debridement wound dressing

• Hydrogel dressings feature in current wound healing protocols 

• High water content = moist microenvironment

• Effective medium for controlled delivery of therapeutic agents to wound bed 
i.e. insect larval secretions

• Enzymes incorporated into hydrogel during manufacture retain protease 
activity and deliver enzyme activity for at least one week

• Classed as Medical Device
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Larval secretions promote wound repair

T= 0h T= +12haT= +6h

1mm

HYDROGEL SHEET SUPPORTED BY CRADLE

LIQUID MAGGOT EXTRACT

CELL MONOLAYER



ES delivered from LucigelTM –
prototype wound dressing accelerates wound closure in fibroblast and
keratinocyte models

Data shown are means +/- SEM surface area of the wound remaining after 12 hours treatment 
with hydrogel loaded with 1mg/ml (ES) or controls containing vehicle buffer only. 

* P<0.001 significant reduction in surface are compared with controls (Students’ T-test)
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Novel anti-microbial silver dressing 
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Numbers are silver concentrations in mg/100cm2
Acticoat - Smith & Nephew = 105 mg/100cm2

Aquacel Ag - Convatec = 8.3 mg/cm2

Development of superior bactericidal dressing for chronic wound care

• colloidal rather than ionic silver
• effective bacterial kill at <1/200th concentration of ‘traditional’ silver products
• reduce side effects of inhibition of tissue regeneration
• simple to manufacture



5. Drug delivery projects



5.Drug delivery projects

A number of drug delivery options are available in the market to overcome 
problems of poor aqueous solubility including:

• nanoparticles
• solid dispersions
• co-crystals

These have problems, e.g. need DPI, need propellant

Cyclodextrin complexes are currently being investigated as a means of 
increasing aqueous solubility

A comparison of intrinsic aqueous solubilities has been undertaken across a 
range of drugs 

Strategy - move towards delivery for ‘hard to dissolve drugs’



Drug solubilisation cf intrinsic solubility

Drug / Indication Intrinsic Solubility
(mg/ml)

Solubility in
AGTS  Formulation 

(mg/ml)
Potential to 

increase loading

Danazol
Hormone/endometriosis

0.001 1.9 X 1,900 times

Terfenadine
Antihistamine/Allergy relief

<0.01 6.4 X 6,400 times

Ketoconazole
Antifungal

0.01 7.7 X 7,700 times

Clotrimazole
antifungal/skin

0.07 11.8 X 1,500 times

Miconazole
antifungal/skin

0.09 4.7 X 500 times

Propafol
IVAnesthetic

0.16 34.8 Over 400 times

Econazole
antifungal/skin

0.37 12.6 Over 30 times

Digoxin
Antifibrillation/Resting 

0.99 5.1 Over 5 times

*T.Loftsson et al, Int. J. Pharm. 302 (2005), 18-28
**S.I.F.Badaway et al, Int. J. Pharmaceut. 128 (1996), 45-54



Pulmonary delivery research

• AGTS nanogel formulations can dissolve and nebulise a range 
of drugs

• This has led to work on Budesonide, a ‘hard to dissolve’
blockbuster 

• Results
– Successfully dissolved and nebulised Budesonide (to 8mg/ml)

– Work performed on 0.25mg/ml for like comparison with Pulmicort

– Formulation capable of delivery via Pari LC & Aeroneb Go

• Proven capability of delivery–Particle size/charge

Comparison against AstraZeneca’s Pulmicort and Cydex,
a cyclodextrin based competitor, shows reduced inhalation 
times and superior particle size for AGTS formulation



Comparison to Cydex technology
Results of CEN output tests: Pulmicort v. Captisol-Enabled Budesonide v. AGTS-Budesonide
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Output rate quicker for AGTS formulation – nebulisation time shorter



Cancer therapeutics - doxorubicin
Solubility

– Demonstrated superior solubility of doxorubicin v. PBS
– Substituted naphthoquinones in DMSO 5mM, in AGTS hydrogel 10mM

Chemosensitivity
– Studies conducted against HT-29 cultured as multicell spheroids 
– Spheroids exposed to range of drug concentrations
– Dox/hydrogel with growth media (RPMI 1640) was well tolerated at 90%, 

optimum concentration
– Can be prepared at pH neutral and osmotically balanced for preferred 

concentration

in vivo studies
– No reductions in body weight – therefore concluded well tolerated in vivo

Conclusions
1. no apparent complications from the excipient itself
2. efficacy shows no adverse effect using AGTS’ excipient
3. no toxicity seen – intraperitoneally / intravenously in mice 



6. Orthopaedics Project



6. Orthopaedics - cartilage
Currently developing a cartilage like plug for joint surface repair

• Use with minimally invasive surgery
• Low friction, high mechanical strength, ‘cell friendly’
• Short term use (5 years) but conserves tissue > prosthetic joint
• 18 month research programme underway for proof-of-concept
• Supported by Regional Development Agency (Grant for R&D)
• Takes us to conclusion of in vivo work

Commercial partner identified  -
currently drafting Collaboration Agreement


