[ Downloaded from nbr.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.24236330.1400.8.2.3.4 ]

[ DOI: 10.52547/nbr.8.2.84 |

Research Article g3 dlio
Nova Biologica Reperta 8(2): 84-94 (2021) =) £3ke 39 g slaassly

, _ (OF- ) AF JIAF Slio oY o leis A al>
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 _

. S o ler olils ol jLacs!
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.8.2.84

—Lol5 g -l / 098 585 S Sl (Sl pws Wi g SlownS T T plas (o) 2
AS49 @) b pw (Jolw 005 (59 2 i 5383l b ouds 3ol (g ywS 3l

ool 5o adgSi 5 ¥ Mool jule L
Ol sy (oS olKitils  alSzils L il pole 0uSislo 3o gond 09,5 tlpl ciad (DL olKtils b pole 0aSEilS S conds 09,5
n-alizadeh@guilan.ac.ir woljle L :ol3lSe Jotus

L (-CD 5 B-CD) (s S35l —LlS 5 -1y slaol> )0 (CUR) (055,65 (uSlaS J5¥Ugo ool (i (o dalllas () Buto oSy
i CS lgh Sloys Jole Juld s )ls diedan gm0 i 030 10T 0 0,515 dlio 5 siadin oy s gz (CS) i lydsil
o255y 15l (gloonlo T 31 ealital L layT 0,15 5 ot 3ol (glo pShaS LS5 Lly) Slilons il CD o wiieess g 500 (lod (505 Bon
B sy 00 ol (gloeSleeS jo JsSlge 5l (g5luding: Sl (gl Lo oysSans iSem (glacis (glalogas aslllis ol o s plsl UV-vis
sk sl yzmy Jsb o USU g gial (gladele joa> b CS 5ls ay ) Slu Ly .28 5 plonil abgr e E¥alae o9, b ol 0215 o) sloosls Julos
gy alaly 43 CS S350 amo Sl 1) S sglSiams oMl dion 5 S bl b uShiaS b 1y caiWlgsS Cold iy b 05l o 0B 1, T w5
gy sl CUR ()l JsUse Ssid 05,5 eunSgyem b (0 a8 05lSms JeunS s 008 09,8 (35500 ullyyaily sloiaSieny 5 (350,00 slo
CD- (ljee s 53 CUR (sla oSS’ 59 0 s oo olis CUR L) 2500 025558 CS LY-CD (oSloS 3ol S (oo 80 (S59)000
B Ol 1 5l0 1) ol s as slog,ls aiedon Jhgou slapias Caols CS &l 3k cul Sleys Jule 5 Jol> a4 gl 51 b Jlasl e CS
Ol 698 Sy 5 05 e s 4 V-CD-CS bae a0l 51,8 solitul 5550 (ol un glaJslo Coows 45 5,0 cylan sl o5 o |, CS

2wl CUR (505 (sl Slopo Jale 5 ol plgisas s s

OhgS S39l 5 aesS 555 (Gl pud (0 aS 35lSn 15l sla el - gualS slaojly

Evaluation of antioxidant and anti-cancer properties of curcumin /
beta- and gamma-cyclodextrin complexes modified with chitosan
nanoparticles on lung cancer cell A549
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Abstract. The aim of this study was to investigate the interaction modification of curcumin complex molecule (CUR)
in beta- and gamma-cyclodextrin (B-CD and y-CD) carriers with chitosan (CS) nanoparticles for targeted drug delivery
and to compare their performance. The targeted drug delivery system includes the therapeutic agent of the CS
nanoparticles targeting section of the same drug and the CD carrier system. Calculations of the relationships of the
formation of modified complexes and their application were performed using UV-vis spectroscopic data analysis. In
this study, spectroscopic spectrum diagrams were drawn to prove the optimization of molecular structure in the
modified complexes. Data analysis was performed using their respective equations. The cationic polysaccharide CS,
with the presence of amino agents and alcohols along the polysaccharide chains, enables it to form a covalent bond with
the complexes and increase the solubility of cyclodextrin. CS nanoparticles strengthen the hydrogen bond by hydrogen
bonding and van der Waals hydrogen interactions of the hydroxyl cyclodextrin group with the hydroxyl phenolic group
of the drug molecule CUR. Modification of the y-CD complex with CS shows the strongest interaction with CUR. Both
CUR complexes are in the CD-CS host system to transfer the charge from the drug to the carrier and the therapeutic
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agent. CS nanoparticles have the property of targeted delivery systems for anticancer drugs because the CS external
field can be used to direct the drug to specific target cells. The y-CD-CS host system is the best host as a carrier and
therapeutic agent for CUR due to its high solubility and strong interaction.
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Figure 1. UV-vis absorption spectra for pure f-CD, free CUR at 418 nm, CUR/B-CD complex, pure CS1% and
modified CUR/B-CD-CS complex at 424 nm.
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Figure 2. Pure UV-vis absorption spectra of pure y-CD, free CUR at 418 nm, CUR/y-CD complex, pure CS1% and
CUR/y-CD-CS modified complex at 423 nm.

0/9
0/8
0/7
0/6
0/5
0/4
0/3
0/2
0/1

0

Transmittance [%o]

| — 6 T[%] CUR/B-CD-CS
—5T [%] CS 1%-$-CD
——4T[%] CS

——3T [%] CUR/B-CD

5 —2T [%] p-CD

400 900 1400 1900 2400 2900 3400 3900— 1 T[%] CUR

Wavenumber cm-1

CUR/B-CD-CS ouis ol 5SS  B-CD-CS (ol CS .CUR/B-CD ,oSLoS ¢ alls B-CD ol CUR (61, FTIR (glacads Y Jsis
Figure 3. FTIR spectra for free CUR, pure B-CD, CUR/B-CD complex, pure CS, f-CD-CS and CUR/B-CD-CS

modified complex.
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Figure 7. Test for release of CUR/B-CD drug by CS nanoparticles at pH = 6.7 and pH = 3.4.
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Figure 8. Test for release of CUR /y-CD by CS nanoparticles at pH = 5.6 and pH = 2.3.
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Figure 9. Evaluation of anti-cancer properties of CUR, CUR/B-CD and CUR/B-CD-CS on A549 cells by MTT assay.
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Figure 10. Evaluation of anti-cancer properties of CUR, CUR/y-CD and CUR /y-CD-CS on A549 cells by MTT assay.
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