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https://www.gov.uk/government/publications/2010-to-2015-government-policy-cancer-research-and-treatment/2010-to-2015-government-policy-cancer-research-and-treatment
cancerresearchuk.org
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The Burden of Cancer to the UK Economy

https://www.gov.uk/government/publications/2010-to-2015-government-policy-cancer-research-and-treatment/2010-to-2015-government-policy-cancer-research-and-treatment
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The acquired resistance induced by repetitive exposure of cancer cells to anticancer drugs is one of the major 
limitations to successful chemotherapy

The morphology (100 magnification) of H630 cell lines after 72 h drug exposure

IC50 (uM) 5FU
H630 Wt 4.6 ± 1.6

H630 R10 462 ± 8

Unpublished data

Acquired Resistance to Anticancer Drugs 

IC50 (nM) GEM DOX PAC
H630 Wt 205 ± 118 135 ± 16 2.5 ± 1.7

H630 R10 >1000 >1000 >1000

H630 Wt H630 R10



MDA-MB-231PAC10MDA-MB-231

H630 Wt H630 R10
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Acquired Resistance to Anticancer Drugs 



Drug development process 10-17 years

Target Discovery
2-3 years

Discovery and 
Screening

0.5-1.5 years

Lead 
Optimisation

1-3 years

Pre-Clinical
Studies

1-2 years

Development 
and Trials
5-6 years

Registration
1-2 years

$1.2 - $2.5 billion

Drug repositioning 3-8 years

Compound 
identification

1-2 years

Compound 
Acquisition

0-2 years

Pre-Clinical
Studies

0-1 years

Development 
and Trials
1-6 years

Registration
1-2 years

$8.4 - $40 million
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Drug Repositioning – A new way for drug development
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Resveratrol
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Resveratrol – Anti-Cancer

Resveratrol

Normal Cell Initiation

PromotionProgression

• Reactive oxygen species
• Carcinogens
• Inactivation of tumour suppression gene

• Cell cycle arrest
• Apoptosis
• P13/Akt

• Induction of apoptosis
• Angiogenesis
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The Challenges of using Resveratrol

“Its hydrophobic nature and instability make it difficult to 

formulate into clinically viable dosage forms. 

Advanced delivery systems (e.g., liposomes ..) are being 

explored but face scalability hurdles.”

Formulation difficulties 



Najlah, M., 2021. https://doi.org/10.4155/tde-2021-0009
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Nano-encapsulation may bridge the gap between “bench” and “bed”

Liposome

Dendrimer

Solid Lipid Carrier

Micelle

Polymeric Nanoparticles

Gold Nanoparticles

Nanocage Quantum Dots Amphiphilic Cyclodextrins
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The Nanoscale

Detail of a single viral particle supported on a xanthan-
modified sepiolite fibre (Reproduced with permission.) 
(Copyright 2009, Wiley Co.).
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Liposomes

Hydrophilic active

Lipophilic active
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Liposomes

Phospholipids Conventional liposomes  

Lipid double layer 
Cholesterol

Long circulating liposomes Targeting liposomes  

Food supplement liposome  
(empty) Food supplement 

liposome  (loaded)
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Why Liposomes?

• Nano-sized lipid vesicles mimicking cell membranes

• Encapsulates both water and fat-soluble ingredients

• Protect compounds from degradation

• Enhance bioavailability and absorption in the gut
https://www.frontiersin.org/journals/drug-delivery/articles/10.3389/fddev.2023.1232012/full
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Why Liposomes?

Boosts cellular permeability
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Nano – up close
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Role of TPGS (Vitamin E Derivative)

D-alpha-tocopheryl polyethylene glycol succinate

• Surfactant and Solubiliser: Enhances solubility of hydrophobic drugs

• Permeation Enhancer: Disrupts intestinal epithelial tight junctions

• P-glycoprotein Inhibitor: Reduces drug efflux, overcoming MDR

• Stabiliser: Improves nanoparticle and liposome physical stability

• Carrier Component: Facilitates self-assembly of micelles and hybrid nanocarriers
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The Preparation of Resveratrol-loaded Liposomes

TPGS
Resveratrol
Phospholipids

Lipid and actives 
dissolved in polar solvent

Solvent 
evaporation

Dry phospholipid film

Hydration

Suspended liposomal 
vesicles

Reduce the PZ (nm)

Resveratrol loaded TPGS 
liposomes

HPH
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Characterisation
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(a, b) PZ and PDI of RESV loaded TPGS liposome formulas and stability of formulations 
for 180 days regarding particle size (a), PDI (b)

(b)
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Characterisation
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(a) Encapsulation efficiency (EE)

(a) (b)

(b) Zeta potential of Resveratrol loaded-liposomes with TPGS 
formulations  

TPGS showed effect on physicochemical properties of resveratrol-loaded liposomes, resulting in 
higher EE% and uniform, smaller particle size.
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Characterisation

(a) TEM image showing spheric nanoparticles                                     (b) Size dispersion plots using Nanosight.

(a) (b)
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Anti-Cancer Activity
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Anti-Cancer Activity



Scaling up?

• First UK Facility to produce Liposomal 
nutraceuticals under GMP Standards 

• Exporting worldwide  
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GMPriority Pharma

Selected twice top three in “Best of the Best” 2024 and 2025 by 

Innovate UK

R&D focus on effective bioavailability 
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Introducing lipolife

Wide range of products in liquid and dry form

Recommended by integrative doctors and nutritionists

Over 20 published studies using lipolife® products in 

clinical research

®
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