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Introduction

Triple negative breast cancer (TNBC)

• ~ 200,000 patients diagnosed per year [1]

• Negative for expression of Oestrogen, Progesterone and Her2

• Poor prognosis, high levels of local recurrence

• Typical therapy involves; radiation, surgery and chemotherapeutics

• Chemotherapeutics are applied intravenously at maximum tolerated dose

Serious adverse effects

Requirement for delivery system capable of minimizing off site toxicity
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Breast cancer subtypes by incidence [2]

Survival rate of TNBC [3]

[1] Trivers et al., Can. Causes. Control. (2009), 20, 1071-82
[2] Newman et al., Ann. Surg. Oncol. (2015), 22:874-82
[3] Wu et al., J. Can. Res. Ther. (2013), 9(7), 169-72



Project Polymers overview

mPEG5000-(LA)50-(CT)50

• Size: 82 nm

• Z-potential: -14.4 mV

mPEG2000-(LA)50-(CT)50 

• Size: 126 nm

• Z-potential: -24.4 mV

PEG4000-(LA)50-(CT)50

• Size: 88 nm

• Z-potential: -14.1 mV

Micelle-like self-assembling
Linear di-blocks

Flower micelle-like self-assembling
Linear tri-blocks



Biocompatibility



Uptake in BCC

mPEG5000-(LA)50-(CT)50-Cy5 PEG4000-(LA)50-(CT)50-Cy5 mPEG2000-(LA)50-(CT)50-Cy5

5 min

15 min

30 min

60 min



Quantitative uptake

mPEG5000-(LA)50-(CT)50

• Size: 82 nm
• Z-potential: -14.4 mV
• Micelle-like assemble
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mPEG2000-(LA)50-(CT)50 

• Size: 126 nm
• Z-potential: -24.4 mV
• Micelle-like assemble

PEG4000-(LA)50-(CT)50

• Size: 88 nm
• Z-potential: -14.1 mV
• Flower micelle-like assemble



Endocytosis pathways
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Macrophage uptake (RAW 264.7 cells)
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In vivo Biodistribution
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Ex vivo images of mouse organs used for 

detection of NP-Cy5 signal and 

quantification of distribution. 

Representative image of mPEG5000



Screening summary

Biocompatibility

Immune cell 
evasion

+
In vivo 

biodistribution

mPEG5000-(LA)50-(CT)50

• Size: 82 nm
• Micelle-like assemble

mPEG2000-(LA)50-(CT)50 

• Size: 126 nm
• Micelle-like assemble

PEG4000-(LA)50-(CT)50

• Size: 88 nm
• Flower micelle-like assemble

Uptake in 
Cancer cells

mPEG5000-(LA)50-(CT)50

• Size: 82 nm
• Micelle-like assemble

PEG4000-(LA)50-(CT)50

• Size: 88 nm
• Flower micelle-like assemble

mPEG5000-(LA)50-(CT)50

• Size: 82 nm
• Micelle-like assemble



Functionalisation with Doxorubicin: In vitro potency

Cell type Doxorubicin 
IC50 (µM)

NP-Doxorubicin
IC50 (µM)

Fold-Change

MCF-7 0.07 ± 0.01 0.007± 0.01 10-Fold

MDA-MB-231 0.96 ± 0.18 0.76 ± 0.15 1.3-Fold
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