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Ç Isolated branches of dendrimers

Ç More simple synthesis

Ç Two topologically inequal types of 

functional groups 

Ç Self-assemble into complex 

architectures

Dendrimers and dendrons
o Highly symmetric hyperbranched 

polymers

o MW up to 100K and still (almost) 

perfect molecular structure 

o Typical MW for biomedical 

applications: 2-50K

o Active per se (cancer, 

neurodegenerative disorders, 

bacterial/viral infections etc.)

o Good vehicles for drug delivery 

(chemodrugs, nucleic acids, 

proteins etc.)

Dendrimer Dendron
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Stimuli-sensitive dendrimer micelles and 
dendrimerosomes

ɿʘ̫ʚʢʘ ʤʦʣ_ʘ_ʚʝʜ çʉʪʠʤʫʣ-ʯʫʚʩʪʚʠʪʝʣɹʥrʝ ʤ̫ʛʢʠʝ ʙʠʦʤʘʪʝʨʠʘʣr  ʥʘ ʦʩʥʦʚʝ ʜʝʥʜʨʠʤʝʨʦʚ ʜʣ̫ ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚè (ɸʧʘʨʮʠʥ ɽ.ʂ.). ʈʠʩʫʥʢʠ ʢ ʟʘ̫ʚʢʝ 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʜʥʦʩʣʦʡʥʦʡ (ʩʣʝʚʘ) ʠ ʤʥʦʛʩʣʦʡʥʦʡ (ʩʧʨʘʚʘ) 

ʜʝʥʜʨʠʤʝʨʦʩʦʤ. ɿʝʣʝʥrʤ ʧʦʢʘʟʘʥr  ʛʠʜʨʦʬʦʙʥrʝ ʯʘʩʪʠ ʜʝʥʜʨʠʪʥrʭ ʤʦʣʝʢʫʣ, ʩʠʥʠʤ ï 

ʛʠʜʨʦʬʠʣɹʥrʝ. ɸʜʘʧʪʠʨʦʚʘʥʦ ʠʟ (Zhang S. et al. PNAS. 2014. 9058-9063) 

 

 
 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʘʣrʭ ʠʥʪʝʨʬʝʨʠʨʫʁ ʠɦʭ ʈʅʂ ʩ 

ʩʫʧʨʘʤʦʣʝʢʫʣ̫ʨʥrʤʠ ʘʩʩʦʮʠʘʪʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥrʤʠ ʢʘʨʙʦʩʠʣʘʥʦʚrʤʠ ʜʝʥʜʨʦʥʘʤʠ (ʥʘ 

ʧʨʠʤʝʨʝ ʤʠʮʝʣʣ). 

 

PNAS, 2014, 9058 
PNAS, 2015, 2978 

Top. Curr. Chem. 2017, 375, 27
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Aim of the work:
ÅTo develop a reliable synthetic methodology for the 

synthesis of amphiphilic triazine-carbosilane 

dendrons;

ÅTo study the self-assembly of amphiphilic dendrons 

into supramolecular assemblies (micelles/vesicles);

ÅTo evaluate the potential of dendronsô assemblies 

for drug delivery
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Triazine
Selective stepwise 

modification is possible

Dendrons scaffolds
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Synthesis of carbosilanedendrons scaffold

Fuentes -Paniagua, E., Pe¶a-Gonz§lez, C. E., Gal§n, M., G·mez, R., de la Mata, F. J., & S§nchez-

Nieves, J. (2013). Thiol - Ene Synthesis of Cationic Carbosilane Dendrons: a New Family of 

Synthons. Organometallics, 32(6), 1789 ï1796
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Synthesis of amphiphilic dendrons
Linker 1 - piperazine
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Synthesis of amphiphilic dendrons
Linker 2 - aminohexanoate
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Exploring the potential of triazine-
carbosilane dendrons for drug delivery
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Self-organization of dendrons
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Drug encapsulation (generation 2)

Apartsin , E., Knauer, N., Arkhipova , V., Pashkina , E., Aktanova , A., Poletaeva , J., é G·mez, R. 

(2020). pH- Sensitive Dendrimersomes of Hybrid Triazine - Carbosilane Dendritic Amphiphiles - Smart 

Vehicles for Drug Delivery. Nanomaterials, 10(10), 1899

Scale bar 

represents 50 nm. 

Black arrows show 

the thickness of a 

bilayer.

TEM images were 

obtained in the 

group of 

microscopic 

studies of the 

ICBFM SB RAS
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Drug encapsulation (generation 3)

Sztandera K, Gorzkiewicz M, BŃtalM, Arkhipova V, Knauer N, S§nchez-Nieves J, de la Mata FJ, G·mez R, Apartsin

E, Klajnert - Maculewicz B. Triazine ïCarbosilane Dendrimersomes Enhance Cellular Uptake and Phototoxic Activity 

of Rose Bengal in Basal Cell Skin Carcinoma Cells. Int J Nanomedicine . 2022;17:1139 - 1154

Rose Bengal (RB)
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TEM images of dendrimersomes at neutral (7.0) and

slightly acidic (5.5) pH. Scale bars represent 100 nm.

Confocal micrographs: (up) rose bengal; (down) merge of all channels. 

Scale bar represents 20 Õm.


