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Abstract: Magnetic drug targeting, the targeting of a drug conjugated with a magnetic material under the
action of external magnetic field constitutes an important drug delivery system. This paper describes the
strategy to design a multifunctional, nanosized magnetofluorescent water-dispersible Fe3O4-curcumin
conjugate and its multiple ability to label, target and treat the tumor cells. The conjugate possesses magnetic
nano Fe3O4 core, chitosan (CS) or oleic acid (OL) as outer shell and entrapped curcumin (Cur), serving dual
function of naturally autofluorescent dye as well as anti-tumor model drug, delivered to the cells with the
help of macrophage (Cur possesses anti-oxidant, anti-inflammatory and anti-tumor ability). Fe3O4-Cur
conjugate exhibited a high loading cellular uptake which was clearly visualized dually by Fluorescence
Microscope, Laser scanning confocal microscope (LSCM) as well as magnetization measurement (Physical
properties  measurement systems,  PPMS).  Preliminary magnetic  resonance imaging (MRI) study also
showed a clear  contrast  enhancement by using Fe3O4-Cur conjugate.  ?? 2010 Elsevier  B.V. 
Author  Keywords:  Chitosan  (CS);  Curcumin  (Cur);  Laser  scanning  confocal  microscope  (LSCM);
Macrophages; Magnetofluorescent Fe3O4; Oleic acid (OL); Physical properties measurement systems
(PPMS) 
Index Keywords: Anti-inflammatories; Anti-oxidants; Anti-tumors; Cellular uptake; Contrast Enhancement;
Curcumin; Drug delivery system; Drug-targeting; Dual function; External magnetic field; Fluorescence
microscopes;  High loadings;  Laser  scanning confocal  microscope (LSCM);  Laser  scanning confocal
microscopes; Magnetic drug targeting; Magnetization measurements; Magnetofluorescent FeO; Multi-
modal; Nano-Fe; Nano-sized; Outer shells; Physical properties measurement systems (PPMS); Physical-
properties measurement systems; Tumor cells; Water dispersible; Chitin; Chitosan; Drug delivery; Laser
applications; Macrophages; Magnetic fields; Magnetic materials; Measurements; Microscopes; Oleic acid;
Physical properties; Resonance; Scanning; Tumors; Magnetic resonance imaging; chitosan; curcumin;
fluorescent dye; magnetic nanoparticle; magnetite; magnetite curcurmin; oleic acid; unclassified drug; water;
animal cell;  animal experiment;  animal model;  article;  autofluorescence; cell  labeling; confocal laser
microscopy; contrast enhancement; controlled study; dispersion; drug conjugation; drug delivery system;
drug targeting;  drug transport;  fluorescence microscopy;  macrophage;  magnetism; monocyte;  mouse;
nonhuman; nuclear magnetic resonance imaging; particle size; phagocytosis; priority journal; target cell;



1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

tumor cell 
 
Year: 2010 
Source title: Colloids and Surfaces A: Physicochemical and Engineering Aspects 
Volume: 371 
Issue: 3-Jan 
Page : 104-112 
Cited by: 1 
Link: Scorpus Link 
Chemicals/CAS: chitosan, 9012-76-4; curcumin, 458-37-7; magnetite, 1309-38-2, 1317-61-9; oleic acid,
112-80-1, 115-06-0; water, 7732-18-5 
Manufacturers: institute of chemistry, Viet Nam 
Correspondence Address: Tran, L.D.; Institute of Materials Science, Vietnam Academy of Science and
Technology, 18 Hoang Quoc Viet, Hanoi, Viet Nam; email: lamtd@ims.vast.ac.vn 
ISSN: 9277757 
CODEN: CPEAE 
DOI: 10.1016/j.colsurfa.2010.09.011 
Language of Original Document: English 
Abbreviated Source Title: Colloids and Surfaces A: Physicochemical and Engineering Aspects 
Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Tran, L.D., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet

Nam 

Hoang, N.M.T., Faculty of Biology, Hanoi University of Science, Vietnam National University, 334 Nguyen Trai, Hanoi,

Viet Nam 

Mai, T.T., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet

Nam 

Tran, H.V., Faculty of Chemical Technology, Hanoi University of Technology, 1 Dai Co Viet, Hanoi, Viet Nam 

Nguyen, N.T., Institute of Chemistry, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet Nam 

Tran, T.D., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet

Nam 

Do, M.H., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet

Nam 

Nguyen, Q.T., Faculty of Biology, Hanoi University of Science, Vietnam National University, 334 Nguyen Trai, Hanoi, Viet

Nam 

Pham, D.G., Institute of Chemistry, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet Nam 

Ha, T.P., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet

Nam 

Le, H.V., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Viet

Nam 

http://www.scopus.com/inward/record.url?eid=2-s2.0-77958172950&partnerID=40&md5=83b7ec76d2f222d150102c84aa9a3b16


12.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Nguyen, P.X., Institute of Materials Science, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi,

Viet Nam 

References: 
Kumar, A., Jena, P.K., Behera, S., Lockey, R.F., Mohapatra, S., Mohapatra, S., Multifunctional magnetic nanoparticles for

targeted delivery, nanomedicine, nanotechnology (2010) Biology and Medicine, 6, pp. 64-69 

Lu, A.H., Salabas, E.L., Schuth, F., Magnetic nanoparticles: synthesis, protection, functionalization, and application (2007)

Angewandte Chemie International Edition, 46, pp. p.1222-1244 

Pankhurst, Q.A., Thanh, N.K.T., Jones, S.K., Dobson, J., Progress in applications of magnetic nanoparticles in biomedicine

(2009) Journal of Physics D: Applied Physics, 42, pp. 224001-224014 

Moroz,  P.,  Jones,  S.K.,  Gray,  B.N.,  Magnetically  mediated hyperthermia:  current  status  and future  direction (2002)

International  Journal  of  Hyperthermia,  18,  pp.  267-284 

Gneveckow,  U.,  Jordan,  A.,  Scholz,  R.,  Bruss,  V.,  Waldofner,  N.,  Description  and  characterization  of  the  novel

hyperthermia- and thermoablation-system MFH??300F for clinical magnetic fluid hyperthermia (2004) Medical Physics, 31,

pp. p.1444-1451 

Koppolu, B., Rahimi, M., Nattama, S., Wadajkar, A., Nguyen, K.T., Development of multi-layer polymeric particles for

targeted and controlled drug delivery, nanomedicine, nanotechnology (2010) Biology and Medicine, 6, pp. 355-361 

Sathe, T.R., Agrewal, A., Nie, S., Mesoporous silica beads embedded with semiconductor quantum dots and ion oxide

nanocrystals: dual-function microcarriers for optical encoding and magnetic separation (2006) Analytical Chemistry, 78, pp.

5627-5632 

Yanase, M., Shinkai, M., Honda, H., Wakabayashi, T., Yoshida, J., Kobayashi, T., Intracellular hyperthermia for cancer

using magnetite cationic liposemes: an in vivo study (1998) Japanese Journal of Cancer Research, 89, pp. 463-470 

Berry, C.C., Curtis, A.S.G., Functionalization of magnetic nanoparticles for applications in biomedicine (2002) Journal of

Physics D: Applied Physics, 36, pp. R167-R181 

Jain,  T.K.,  Foy,  S.P.,  Erokwu,  B.,  Dimitrijevic,  S.,  Flask,  C.A.,  Labhasetwar,  V.,  Magnetic  resonance  imaging  of

multifunctional pluronic stabilized iron-oxide nanoparticles in tumor-bearing mice (2009) Biomaterials, 30, pp. p.6748-6756 

Zhu, A., Yuan, L., Jin, W., Dai, S., Wang, Q., Xue, Z., Qin, A., Polysacharide surface modified Fe3O4 nanoparticles for

canaptothecin loading and delivery (2009) Acta Biomaterialia, 5, pp. 1489-1498 

Widder, K.J., Senyel, A.E., Scarpelli, G.D., Magnetic microspheres: a model system of site specific drug delivery in vivo

(1978) Proceedings of the Society for Experimental Biology and Medicine, pp. 141-146. , 158 

Kropke, D., Wassel, R.A., Mondalek, F., Grady, B., Chen, K., Liu, J.Z., Gibson, D., Dormer, K.J., Magnetic nanoparticles:

inner ear targeted molecule delivery and middle ear implant (2006) Audiology and Neurotology, 11, pp. 123-133 

Bisht,  S.,  Feldmann, G.,  Sony, S.,  Ravi,  R.,  Karikar,  C.,  Maitra, A.,  Maitra, A.,  Polymeric nanoparticle-encapsulated

curcumin ("  nanocurcumin" ):  a  novel  strategy for  human cancer  therapy (2007) Journal  of  Nanobiotechnology,  5.  ,

doi:10.1186/1477-3155-5-3 

Sou, K., Inenaga, S., Takeoka, S., Tsuchida, E., Loading of curcumin into macrophages using lipid-based nanoparticles

(2008) International Journal of Pharmaceutics, 352, pp. 287-293 

Li, G.Y., Jiang, Y.R., Huang, K.L., Ding, P., Chen, J., Preparation and properties of magnetic Fe3O4-chitosan nanoparticles

(2008) Journal of Alloys and Compounds, 466, pp. 451-456 

Gil P.R.H?hn, D., del Mercato, L.L., Sasse, D., Parak, W.J., doi:10.1016/j.phrs.2010.01.009, Nanopharmacy: Inorganic

nanoscale devices as vectors and active compounds, Pharmacological Research, in pressRutnakkornpituk, M., Meerod, S.,

Boontha, B., Wichai, U., Magnetic core-bilayer shell nanoparticle: a novel vehicle for entrapment of poorly water-soluble



18.

19.

20.

21.

22.

23.

24.

25.

drugs (2009) Polymer, 50, pp. 3508-3515 

Rheinlander, T., Kotitz, R., Weitschies, W., Semmler, W., Different methods for the fractionation of magnetic fluids (2000)

Colloid & Polymer Science, 278, pp. 259-263 

Muthana, M., Scott,  S.D., Farrow, N., Morrow, F., Murdoch, C., Grubb, S., Brown, N., Dobson, J.,  A nove magnetic

approach to enhance the efficacy of cell based gene therapies (2008) Gene Therapy, 15, pp. 902-910 

Kim, J.G.,  Keshava, C.,  Murphy, A.A.,  Pitas,  R.E.,  Parthasarathy, S.,  Fresh mouse peritoneal macrophages have low

scavenger receptor activity (1997) Journal of Lipid Research, 38, pp. 2207-2215 

Tran, H.V., Tran, L.D., Nguyen, T.N., Preparation of chitosan/magnetite composite beads and their application for removal

of Pb(II) and Ni(II) from aqueous solution (2010) Materials Science and Engineering: C, 30, pp. 304-310 

Ngo, H.T., Tran, L.D., Tran, H.V., Do, M.H., Tran, T.D., Nguyen, P.X., Facile and solvent free routes for synthesis of size-

controlable Fe3O4 nanoparticles (2009) Proceedings of The 6th Vietnam National Conference on Solid State Physics and

Materials Science (SPMS-2009) 

Socrates, G., (1994) Infrared Characteristic Group Frequencies, , John Wiley & Sons, New York 

An i tha ,  A . ,  Maya ,  S . ,  Deepa ,  N . ,  Chennazh i ,  K .P . ,  Na i r ,  S .V . ,  Tamura ,  H . ,  J ayakumar ,  R . ,

doi:10.1016/j.carbpol.2010.08.008,  Efficient  water soluble O-carboxymethyl chitosan nanocarrier  for the delivery of

curcumin to cancer cells, Carbohydrate Polymers, in press, Accepted ManuscriptYu, H., Huang, Q., Enhanced in vitro anti-

cancer activity of curcumin encapsulated in hydrophobically modified starch (2010) Food Chemistry, 119, pp. 669-674 

Lop??z-Lop??z, M.T., Dur?n, J.D.G., Delgado, A.V., Gonzal??z-Caballero, F., Stability and magnetic characterization of

oleate-covered magnetite ferrofluids in different nonpolar carriers (2005) Journal of Colloid and Interface Science, 291, pp.

144-151 

Download Full Text: 0074.pdf

http://tintuc.vnu.edu.vn/upload/scopus/0074.pdf

