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• Higher stability and lower toxicity

• Designed with specific properties

size, shape, surface charge

• Stimuli responsiveness
pH, redox, enzyme, temperature, light

Nanoparticles for Drug Delivery
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Source: Wong, Adelene SM, et al. "Self-assembling dual component nanoparticles with endosomal escape capability." Soft Matter11.15 
(2015): 2993-3002.

Core-Shell Nanoparticles Self-Assembly   

Nanoprecipitation
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pH = 
8.0

Dual component 
Nanoparticles

Shell polymer

Core polymer

Disassembly

Acidification



Fluorophores for Drug Delivery Monitoring

• the cyanine dye family

• good biocompatibility and 
photostability

Non-switchable 
Fluorophores
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• signal turns on/off in response to stimuli

• indicating  local environment 
change/carriers’ structural change/drug 
release

Switchable 
Fluorophores

Pyridiniu
m 

Betaines

Isoquinolin
e Betaines

(IQBs)
J. Xu, B. Zhang, M. Jansen, L. Goerigk, W. W. H. Wong, C. Ritchie, Angew. Chem. Int. Ed. 2017, 56, 13882. 

solvatochromic properties

Toluene DCM  ACN  MeOH



Charge-shirting
Core polymer

Cargo

Project Overview

Shell polymer

pH 8.0 pH 6.0

Labelled by 
IQBs

• Monitoring of internal hydrophilic 
transition 

• Monitoring of drug loading and release
Y. Gao, G. K. Such, , C. Ritchie, et al. manuscripts prep
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Synthesis of Polymers and IQBs

Monomers

Polymers

AIBN

1,4-Dioxane

RAFT agent
60 ℃, 24 h

Mn,NMR: ~29 kDa
Dispersity (Ð = 1.24)

Mn,NMR: ~27 kDa
Dispersity (Ð = 

1.21)
PPEGMA-b-P(DEAEMA-r-DPAEMA) P(DEAEMA-r-DPAEMA-r-PFPMA)



Synthesis of Polymers and IQBs

Isoquinoline Betaines (IQBs)

* Ex Wavelength 430 nm 

PLQY
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Monitoring of Internal Hydrophilic Transition 
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Monitoring of Internal Hydrophilic Transition 

Acidification

* Ex Wavelength 430 nm 

Water influx

H+

H+

H+

H+

H+

H+Initial state Intermediate 
state

* Disassembly point pH 6.0



IQB-Peptide Cargos

Monitoring of Drug Loading and Release

C52H46F4N9O10
+ [M]+

Calcd: 1032.3298 
Found: 1032.3291 

Cargo



Monitoring of Drug Loading and Release

pH 8.0

pH 6.0
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Successfully encapsulated 
cargos in hydrophobic region

Internal hydrophilic transition



Monitoring of drug loading and release
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Conclusions

pH 6.0acidification

pH 8.0

Water influx

• pH-responsive nanoparticles will completely disassemble in response to acidification

•  Emission spectra offered insights into cargo distribution and change of internal environment

• Drug release behaviors monitored by absorption spectra
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Thank you for your 
attention!

Yantingg1@student.unimelb.edu.au
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