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Background: The progress of theranostics combines diagnostic and 

therapeutic capabilities into single agent. In the Latvian Institute of 

Organic Synthesis (LIOS) were developed new self-assembling 1,4-

dihydropyridine (1,4-DHP) amphiphiles with variations of the substit-

uents at the cationic head-group of the molecule. The liposomes 

formed by these 1,4-DHPs represent a promising tool for the delivery 

of DNA into cells [1, 2]. 1,4-DHP amphiphiles are also attractive 

because they contain the 1,4-DHP core as an active linker, which is 

an intrinsic structural part of many pharmacologically active com-

pounds and drugs [3]. Magnetic liposomes (MLs) attract interest due 

to the numerous applications, such as magnetically directed drug 

carriers, in magnetic hyperthermia, gene transfection and theranostic 

agents, etc. 

Objectives: The aim of this work is evaluation of influence of the 1,4-

DHP structure and physico-chemical properties on the formation of 

the magnetic liposomes. 

Methods: The reverse-phase evaporation (REV) method [4] was 

used for the MLs preparation. Compounds 1 – 7 were synthesized at 

LIOS and their structures are presented in Fig. 1. Compounds in solid 

state were tested by thermogravimetric (TG) and differential thermal 

analysis (DTA) (Shimadzu DTG-60). Produced magnetic liposomes 

were characterized by the dynamic light scattering (DLS) technique 

(Zetasizer Nano ZS) and optical microscopy (OM). 

 

Figure 1: Structures of studied 1,4-DHP derivatives 1 – 7. 

Results: The REV method along with the use of 1,4-DHP amphi-

philes has proved its applicability for the production of giant MLs size 

up to 10 – 20 µm (compounds 1 and 2) and 4 µm for compound 3. 

Compound 5 forms a MLs’ uniform dispersion when the sizes of 

magnetic liposomes vary in the 1.5  – 2.0 µm range. All results are in 

good agreement with DLS data. 

Conclusions: We can conclude that the non-polar alkyl chains 

elongation in the synthetic lipids molecule leads to a reduction in size 

of the MLs. The vacuum and accordingly evaporation process’s 

duration affect the MLs size, morphology and the quantity of 

liposome. Linker part modification (1,4-DHP ring) isn’t effective for the 

MLs production. All tested by TGA  / DTA analysis compounds 

possess thermal stability at the temperature range below their melting 

points. 
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