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Background: The conventional drug delivery 
approach comprises systemic administration of 
a specific drug that could be low on anticancer 
efficacy, nonspecific in targeting cancer cells, with 
severe side‐effects. To address these challenges, 
the smart nano‐inspired drug delivery systems with 
enhanced stability are designed and developed 
in the Research Center of Excellence in Physical 
Chemistry, Babeş -Bolyai University, to target 
specific cancer cells and improve doxorubicin, D, 
efficiency and specificity at its low concentration 
with minimal side‐effects. 

Objectives: Our research study was designed to 
assess the role of natural molecules, such as trans-
resveratrol (R), piperine (P), and icariin (Ic), on 
targeting cervical and breast cancer cells and on 
sensitization of cancer cells to D action and thus, to 
minimize the D effective dose and its side effects. 

Methods: Resveratrol was also used for the 
synthesis of GNP_R1 nanoparticles. The smart 
multi-functional GNPs loaded with D, R, P, and Ic 
(e.g., GNP_R1@DRPIc) were successfully prepared 
and fully characterized by SPR, TEM, HR-TEM, XRD, 
AFM, DLS, and zeta potential in various biological 
media. The D cytotoxicity was tested on cancer 

cell lines, using the MTT assay at 24 h and 48 h 
incubation time. The smart drug delivery is a cutting‐
edge innovative approach in current nanomedicines 
to ensure effective and safe administration of 
therapeutics to target sites. 

Results: Our results demonstrate that the smart 
multi-functional GNPs (such as GNP_R1@DR 
and GNP_R1@DRPIc) can effectively target the 
cervical and breast cancer cells and improve the 
bioavailability of therapeutic agents and enhance 
the doxorubicin cytotoxicity against cancer cells. 
Conclusions: This study provides compelling 
evidence that the smart GNP_R1@DRPIc innovative 
nanocarriers can enhance the therapeutic efficacy 
of doxorubicin against human cervical and breast 
cancer and offer a more advantageous alternative 
compared to doxorubicin monotherapy. Moreover, 
this research study provides a proof of innovative 
concept for possible medical application.
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