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2. Epicatechin
3. Epigallocatechin
4. Epicatechingallate
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1. Doxorubicin (DOX)
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5. Epigallocatechin-3-gallate (EGCG)
6. P-glycoprotein (P-gp)

7. multidrug resistance (MDR)

8. combination therapy

9. monotherapy
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19. Phosphate-buffered saline(PBS)
20. multilamellar vesicle (MLV)
21. large unilamellar vesicle (LUV)
22. Extruder

23. Zetasizer Nano-Malvern

LI TP RY

3l g0

5P s rads MPOPC.%J}M o3l 3,50 3l ge
CS 2 5 i30S 33 S 5508 P il 08
95 _-,=l) EGCG [Ebewe-pharma s %
bow MLE cs2 5 BMTT Ko (aoss
038 5 dpte B8 o5 5 ) "DMEM cts
Sk KL SIMCF-7 o35 sk 176,» oS sl

Sy Ol pl sl sl

e 5o 5U (pbaasets 5
0/5 5 POPC s 51 Ny Joo 1l
» EGCG Ny Jow 02 5 Js2ds Vi Lo
s g (U] e s @) Jsile fp 35S
oS ,2) N s oK Sl eslizad b JT gladdl>

L 108 sles 51 VL les s s (0ldT Pl

11.1-palmitoyl-2-oleoyl-glycero-3-phosphocholine
(POPC)

12. Avanti polar lipid

13. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide (MTT)

14. Sigma

15. DMEM (Dulbecco's Modified Eagle Medium)

16. Gibco

17. Merck

18. Heidolph
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27. Fetal Bovine Serum (FBS)
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24. In vitro
25. Loading Content

26. Loading Efficiency
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30. scanning electron microscope (SEM)
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28. Dimethyl Sulfoxide (DMSO)
29. half maximal inhibitory concentration (ICsp)
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Abstract:

Chemotherapy is one of the most effective and common treatments for
cancer. Multi-drug resistance and drug side effects are one of the
major obstacles to successful chemotherapy. To address these
limitations and achieve better drug efficacy, nanosystem-based
combination therapy offers a promising approach. This study aimed to
synthesize, characterize, and investigate the synergistic effect of
nanoliposomes loaded with doxorubicin and epigallocatechin-3-
gallate (EGCG) on MCF-7 breast cancer cell lines. In the present
study, nanoliposomes were prepared by passive loading and thin-film
hydration. The characterization of nanoliposomes such as size
distribution, zeta potential, the loading rate, drug release profile, and
toxicity were measured. The mean diameter of nanoliposomes was
82.5+0.6 nm, their surface charge was -24.2 mV and drug loading was
about 80%. The interaction of doxorubicin and EGCG with
nanoliposomes was mediated by electrostatic and van der Waals
bonds and EGCG has a deceasing effect on the doxorubicin release
profile but the observed differences are not significant. The toxicity
and viability data indicate that the simultaneous use of these two drugs
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increased the toxicity of the cells. Nanoliposomes containing
doxorubicin were not able to reduce viability to below 50% in
monotherapy with 5x10? uM. While, the amount of viability
dramatically reduced to below 50%, in combination with EGCG,
resulting as combination chemotherapy. Consequently, the
concomitant administration of EGCG with doxorubicin may be a
suitable candidate for chemotherapy.

Keywords: Combination therapy, Epigallo-catechin 3-gallate,
Doxorubicin, Nanoliposome, Breast cancer
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