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×Promising vector for variety of biomedical 

ÁWell-defined structure 

ÁMultivalent cooperativity

×Clinical applications hampered

ÁStructural defects 

ÁExtremely difficult purification

ÁToxicity

Self-Assembling Supramolecular Dendrimers

Lyu et al., Acc. Chem. Res. 2020, 53, 2936ī2949

Covalent dendrimer
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Supramolecular dendrimer synthesis via the noncovalent self-assembly

Self-Assembling Supramolecular Dendrimers

Lyu et al., Acc. Chem. Res. 2020, 53, 2936ī2949



Self-assembling supramolecular dendrimers for drug delivery, gene therapy and bioimaging

Lyu et al., Acc. Chem. Res. 2020, 53, 12, 2936ï2949

	



Amphiphilic dendrimer: Innovative vector

Yu et al, Angew. Chem. In. Ed. 2012, 8478.Chen et al, Acc. Mater. Res. 2022, 3, 484
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Supramolecular dendrimer for siRNA delivery

A: Chemical structure of the amphiphilic dendrimers 
B: self-assembly of an amphiphilic dendrimer

And their pathway of siRNA delivery 

self-assembly

siRNA

..

Nucleus

..

..

..

siRNA

complex

endocytosis

endosome escape

siRNA 

release

RISC activation 

mRNA cleavage

uptake

Amphiphilic

dendrimer

Supramolecular 

dendrimer

6

	

Liu et al Nanoscale, 2015, 7, 3867., Chen et al, Small, 2016,12, 3667ï3676., Dhumal et al, Nano research, 14, 2247-2254
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Gene silencing at mRNA level

Gene silencing at protein level

Cell viability by MTT assay

Amphiphilic dendrimer: self-assembly and siRNA delivery

Liu et al Nanoscale, 2015, 7, 3867., Chen et al, Small, 2016,12, 3667ï3676., Dhumal et al, Nano research, 2021, 14, 2247-2254



Balance of delivery efficacy and toxicity

Dhumal et al, Nano Res 2021,14, 2247

	

Liu et al, Nanoscale, 2015, 7, 3867

1b: Cell penetration peptide mimicking dendrimer with enhanced cellular uptake

1c: Ionizable dendrimer with better safety profile



Self-assembling supramolecular dendrimers for drug delivery, gene therapy and bioimaging

Lyu et al., Acc. Chem. Res. 2020, 53, 12, 2936ï2949

	



PNAS 2015, 112, 2978

Acc Chem Res 2020,53, 2936 

Supramolecular dendrimers for drug delivery with high drug loading
	

Controllable structure

Stable Formulation 

High drug loading : >40%

micellar size :  11 nm


