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1. Introduction



Self-assembled nanocarriers for drug delivery

Vesicle
(Liposome) Micelle

Natural Lecitin

Ғ 50 –1000 nm

Ғ1 –15 nm



Vesicle
(Liposome) Micelle

Natural Lecitin

Self-assembled nanocarriers for drug delivery

Carried drug



T. Wei, L. Peng, et al. P. Natl. Acad.Sci.USA 2015, 12, 2978

Dendron based micelles

- DLC = 42 % (for doxorubicin)
- High tumour penetration
- Other promising properties

ComputationTEM



Synthesis
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Subs. No. Substrate structure

1 2 × C12 , 3 × PPh3
+

2 2 × C18 , 3 × PPh3
+

3 1 × C12 , 3 × PPh3
+

4 1 × C18 , 3 × PPh3
+

5 1 × C12 , 6 × PPh3
+

6 1 × C18 , 6 × PPh3
+

7 2 × C12 , 3 × NMe2H
+

8 2 × C18 , 3 × NMe2H
+

9 1 × C12 , 6 × NMe2H
+

10 2 × C12 , 3 × COO-



2. Self-assembly studies



2. Self-assembly studies
Critical micelle concentration
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Critical micelle concentration

Subs. No. Substrate structure
CMC in           

deionized water

CMC in                      

PBS

1 2 × C12 , 3 × PPh3
+ с ˃a пΦу ˃a

2 2 × C18 , 3 × PPh3
+ о ˃a пΦф ˃a

3 1 × C12 , 3 × PPh3
+ с ˃a пΦф ˃a

4 1 × C18 , 3 × PPh3
+ о ˃a пΦс ˃a

5 1 × C12 , 6 × PPh3
+ м Τ пл ˃a оΦу ˃a

6 1 × C18 , 6 × PPh3
+ п Τ ммл ˃aнΦс ˃a

7 2 × C12 , 3 × NMe2H
+ о ˃a сΦф ˃a

8 2 × C18 , 3 × NMe2H
+ п ˃a мΦф ˃a όǎŀƭΦύ

9 1 × C12 , 6 × NMe2H
+ м Τ ул ˃a пΦт ˃a

10 2 × C12 , 3 × COO
- о ˃a тΦт ˃a

Measuredusingfluorescence spectroscopyand Nile Red as a probe



2. Self-assembly studies
Particlesize distribution
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Mean particle sizes

Subs. No. Substrate structure
Mean particle size in 

deionized water

Mean particle size in      

PBS

Mean particle size in       

0.9 % saline

1 2 × C12 , 3 × PPh3
+ 2 nm 7.5 nm 8.7 nm

2 2 × C18 , 3 × PPh3
+ 3 nm 10.1 nm 8.7 nm

3 1 × C12 , 3 × PPh3
+ 1 - 3 nm 6.5 nm 6.5 nm

4 1 × C18 , 3 × PPh3
+ 1 - 3 nm 8.7 nm 7.5 nm

5 1 × C12 , 6 × PPh3
+ 60 - 500 nm 4.9 nm 4.9 nm

6 1 × C18 , 6 × PPh3
+ 90 - 400 nm 5.6 nm 5.6 nm

7 2 × C12 , 3 × NMe2H
+ 1 - 3 nm 9 nm 7.5 nm

8 2 × C18 , 3 × NMe2H
+ 4 - 8 nm insoluble 10.1 nm

9 1 × C12 , 6 × NMe2H
+ 40 - 500 nm 4.9 nm 4.2 nm

10 2 × C12 , 3 × COO
- 4 - 7 nm 7.5 nm 7.0 nm



3. RNA complexation studies

anti-miR-21: 
р-m(UCAACAUCAGUCUGAUAAGCUA)



Subs. No. Substrate structure

Mean size                   

CR 1.2                              

(PdI)

Mean size                   

CR 2.5                              

(PdI)

Mean size                   

CR 5                              

(PdI)

Mean size                   

CR 10                              

(PdI)

Mean size                   

CR 20                              

(PdI)

1 2 × C12 , 3 × PPh3
+ 110 nm                          

(0.11)

400 nm                        

(0.20)

500 nm                              

(0.26)

70 nm; 110 nm                        

(0.13)

70 nm; 220 nm                        

(0.17)

2 2 × C18 , 3 × PPh3
+ 80 nm                              

(0.12)

500 nm                              

(0.19)

700 nm                              

(0.17)

50 nm; 150 nm                    

(0.22)

30; 130; 3000 nm            

(0.29)

3 1 × C12 , 3 × PPh3
+ 60 nm                         

(0.06)

500 nm                              

(0.17)

800 nm                             

(0.19)

600 nm                             

(0.28)
not measured

4 1 × C18 , 3 × PPh3
+ 200 nm                         

(0.14)

400 nm; 3000 nm                    

(0.21)

600 nm; 3000 nm                    

(0.35)

5 nm                         

(0.40)
not measured

5 1 × C12 , 6 × PPh3
+ 110 nm                         

(0.06)

400 nm                             

(0.18)

500 nm                               

(0.10)

500 nm                               

(0.05)
not measured

6 1 × C18 , 6 × PPh3
+ 90 nm                         

(0.05)

500 nm                             

(0.13)

800 nm                               

(0.18)

800 nm                               

(0.21)
not measured

7 2 × C12 , 3 × NMeH+ not measured
650 nm                   

(0.25)

350 nm                                         

(0.18)

250 nm                    

(0.08)
not measured

RNA complexation
CR = Charge ratio



Dendron EE DLC

7 2 × C12, 3 × NMe2H
+ 6 % 5 %

8 2 × C18, 3 × NMe2H
+ 10 % 11 %

H2O 7 8

Preliminary encapsulation studies



4. Conclusion



ÅNew methodology for synthesis of amphiphilic carbosilanedendrons 
developed

ÅApplicability is demonstrated on preparation of ten new amphiphiles 
with various number and type of polar groups and different lipophilic 
chains

ÅUniform behaviour in PBS and saline ςforming micelles
ÅCMCs 1.9 ς7.7 ˃ mol/l

ÅMean sizes: 4.2 ς10.1 nm

ÅForm dendriplexeswith anti-miRNA
ÅPhosphonium substrates form suitable dendriplexesfor delivery at CR 1.2

ÅApplications as cancer nanomedicine DDSs are studied

Conclusion
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