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ABSTRACT

Multifunctional magnetic nanostructures were considered by different functional
organic groups to use as a drug delivery arrangement in cancer therapy. The
modulating nonmagnetic core-shell, yolk-shell structures, and the MRI-
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Introduction shell superparamagnetic iron oxide
nanoparticles (FC-SPIONs) are used as a

uperparamagnetic iron oxide compound to support network outgrowth [1-
nanoparticles are applied for different 3]. They are used in theranostic fields like MRI,
biomedical applications, covering bioimaging, hyperthermia therapy, and
imaging and physiological activities in targeted drug delivery [4-7]. The theranostic

cells and tissues. Herein, carbon-coated core- applications need to have a tinny size of
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particles and long-standing strength in
biological media. According to FDA approval,
Fez04 MNPs have received much attention in
terms of biocompatibility and biodegradability
[7, 8]. Thus, Fe304 MNPs are applied to undergo
a complicated biological process. So, there is a
need to design prolonging blood circulation
time to interact with Fe;04 MNPs [8]. Different
organic functional groups were immobilized
onto the MNPs surfaces like aminosilane,
amino acid, citric acid, polyphosphate, and
protein to give them stability and
biocompatibility [8-11].

The use of magnetic drug carriers such as Gd
[12, 13] and Mn-based chelates are valuable
[14, 15] for positive or T1-weighted imaging,
and superparamagnetic iron oxide
nanoparticles (SPIONs) as the drug carrier and
checking the progress of the disease as well
[16, 17]. Another point is to have acceptable
contrast agents (CAs) in MRI method as a non-
invasive technique to show the detail of soft
tissue at high resolution [18].

While there are various reports of MRI-
monitored drug release research, some of
which accomplished on both MRI technique
and targeted drug release, which are included
in this review.

Journal of Applied Organometallic Chemistry

The current demand for cancer theranostics
is an aim to target, guide, and control the
release of therapeutics.[19, 20]. Therefore,
external drug delivery procedure is by light,
magnetic field, heat, electric field, and
ultrasound created directing organized
management [21]. In our previous work, yolk-
shell nanostructures for drug delivery were
reviewed as a new class of hollow structure
[22]; however, in this paper, the importance of
the magnetic cores was considered in MRI and
cancer therapy.

Various Magnetic Cores
Mn304 Magnetic nanostructures

Mnz0s nanocuboids (MNCs), which were
provided through precipitation processes,
were treated with arginine (Arg) as a stabilizer
under ultrasonicated conditions to obtain
Arg@MNCs [23, 24]. In the next step, 5-
Fluorouracil (5-FU), which is one of the
applicable drugs in chemotherapy, was loaded
on the Arg@MNCs to provide 5-FU-Arg@MNCs
as a diagnostic carrier for cancer therapy
(Scheme 1) [25].
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Scheme 1. Formation of 5-FU-Arg@MNCs Nanocarriers

Fe304 magnetic nanostructures

Yolk-shell nanostructure with glutathione-
responsive drug release and T1 MRI activation
in cancer diagnostics was designed by Du and
co-workers. At first, iron oxides were provided
as ultrasmall paramagnetic nanostructure
features (USPIO NPs), which were mixed with
poly (acrylic acid) (PAA) to provide USPIO
NPs@PAA [26]. On the other hand, for the
synthesis of PEG-PPS-SS-PEG amphiphilic
polymers, Poly (ethylene glycol) methyl ether

was applied as primary compounds to provide
PEG-Tosyl and PEG thioacetate; which was
converted to the PEG-PPS-disulfide pyridine by
PEG thioacetate in MeOH. Then, propylene
sulfide and disulfide dipyridine were added to
provide PEG-PPS-disulfide pyridine, which was
mixed with HS-PEG-NH; to prepare PEG-PPS-
SS-PEG as a thin film. USPIO NPs@PAA was
mixed with doxorubicin hydrochloride (DOX)
solutions to yield USD, which was loaded on
thin-film to provide USD NVs (Scheme 2) [27].
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PEG-PPS-SS-PEG
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Scheme 2. Formation of USD NVs Nanocarriers

Glutamic acid-coated Fe3Os nanoparticles
(GAMNPs) were provided through the
immobilization of glutamic acid on the Fe304 to
give Fe304 GAMNPs, which were modified by
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USPIO-DOX(USD)
complexation

doxorubicin  hydrochloride (DOX) and
methotrexate (MTX) to yield DOX-MTX-
GAMNPs as chemotherapeutic drugs (Scheme
3) [28, 29].

Site for DOX binding

Glutamic acid coated Fe3;0, magnetic
nanoparticles (GAMNPs)

Scheme 3. The synthesis of DOX-MTX-GAMNPs Nanocarriers

Randhawa and co-workers designed a
Multifunctional-fluorescent magnetic
nanostructure (MFCSNPs-FA-CHI-5FU) to be
applied in imaging and drug delivery. MFCSNPs
were synthesized by the reaction of ferrocene,
acetone, and H»0, solution to give the black
precipitate. On the other hand, the treatment of
Folic Acid (FA) and Chitosan (CHI) yields FA-

CHI wusing N-(3-(dimethylamino)propyl)-N-
ethylcarbodiimide = hydrochloride  (EDC).
Multifunctional Magneto-Fluorescent
Nanocarriers were provided by the reaction of
MFCSNPs, 5-FU, and FA-CHI conjugates in
water, which could be applied in targeted drug
delivery and MRI techniques [30].
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Scheme 4. The synthesis of MFCSNPs-FA-CHI-5FU Nanocarriers

Conclusion

In summary, different core-shell or yolk-shell
nonmagnetic particles were used to be
functionalized by organic groups for loading
targeted drugs in cancers. Various responsive
release of drugs was designed based on
nanocarriers in MRI, in which the
hemocompatibility and the biocompatibility of
the magnetic nanoparticles are highly essential.

Acknowledgments

The authors thank the research council's

support of Alzahra University.

Orcid:

Fatemeh Mohajer:
https://www.orcid.orq/0000-0003-0587-2230
Ghodsi Mohammadi Ziarani:

https://www.orcid.org/0000-0001-5177-7889
Alireza Badiei: https://www.orcid.org/0000-
0002-6985-7497

References

[1]. A. Tiwari, R. Kumar, O. Shefi, ].K. Randhawa,
ACS Appl. Bio. Mater., 2020, 3, 4665-4673.
[Crossref], [Google Scholar], [Publisher]

[2]. A. Arbab, T. Shah, R. Ullah, P. Zhou, M. Guo,
M. Ovais, Z. Tan, Y. Rui, Front. Chem., 2021, 9,
548-573. |[Crossref] , [Google Scholar],
[Publisher]

[3].S. Chandra, K. Barick, D. Bahadur, Adv. Drug
Deliv. Rev., 2011, 63, 1267-1281. [Crossref],
[Google Scholar], [Publisher]
[4]. ]. Gallo, N.J. Long, E.O. Aboagye, Chem. Soc.
Rev., 2013, 42, 7816-7833. [Crossref], [Google
Scholar], [Publisher]
[5]. F, Mohajer, G, Mohammadi Ziarani, A,
Badiei, RSC Adv., 2021, 11, 6517-6525,
[Crossref], [Google Scholar], [Publisher]

[6]. G. Prabha, V. Raj, Mater. Sci. Eng., 2017, 79,
410-422. [Crossref], [Google Scholar],
[Publisher]

[7]. C.Sun, K. Dy, C. Fang, N. Bhattarai, O. Veiseh,
F. Kievit, Z. Stephen, D. Lee, R.G. Ellenbogen, B.
Ratner, ACS nano, 2010, 4, 2402-2410.
[Crossref], [Google Scholar], [Publisher]
[8]. R.a. Weissleder, D.D. Stark, B.L. Engelstad,
B.R. Bacon, C.C. Compton, D.L. White, P. Jacobs,
]. Lewis, Am. J. Roentgenol, 1989, 152, 167-173.
[Crossref], [Google Scholar], [Publisher]
[9]. S. Nigam, K.C. Barick, D. Bahadur, J. Magn.
Magn. Mater., 2011, 323, 237-243. [Crossref],



https://www.orcid.org/0000-0003-0587-2230
https://www.orcid.org/0000-0001-5177-7889
https://www.orcid.org/0000-0002-6985-7497
https://www.orcid.org/0000-0002-6985-7497
https://doi.org/10.1021/acsabm.0c00582
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluorescent+Mantle+Carbon+Coated+Core%E2%80%93Shell+SPIONs+for+Neuroengineering+Applications&btnG=
https://pubs.acs.org/doi/10.1021/acsabm.0c00582
https://doi.org/10.3389/fchem.2021.629054
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Review+on+Recent+Progress+in+Magnetic+Nanoparticles%3A+Synthesis%2C+Characterization%2C+and+Diverse+Applications&btnG=
https://www.frontiersin.org/articles/10.3389/fchem.2021.629054/full
https://doi.org/10.1016/j.addr.2011.06.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oxide+and+hybrid+nanostructures+for+therapeutic+applications&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0169409X11001487?via%3Dihub
https://doi.org/10.1039/c3cs60149h
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Magnetic+nanoparticles+as+contrast+agents+in+the+diagnosis+and+treatment+of+cancer&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Magnetic+nanoparticles+as+contrast+agents+in+the+diagnosis+and+treatment+of+cancer&btnG=
https://pubs.rsc.org/en/content/articlelanding/2013/CS/c3cs60149h
https://doi.org/10.1039/D1RA00415H
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=New+advances+on+Au%E2%80%93magnetic+organic+hybrid+core%E2%80%93shells+in+MRI%2C+CT+imaging%2C+and+drug+delivery&btnG=
https://pubs.rsc.org/en/content/articlelanding/2021/RA/D1RA00415H
https://doi.org/10.1016/j.msec.2017.04.075
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sodium+alginate%E2%80%93polyvinyl+alcohol%E2%80%93bovin+serum+albumin+coated+Fe3O4+nanoparticles+as+anticancer+drug+delivery+vehicle%3A+Doxorubicin+loading+and+in+vitro+release+study+and+cytotoxicity+to+HepG2+and+L02+cells&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0928493117314285?via%3Dihub
https://doi.org/10.1021/nn100190v
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=PEG-Mediated+Synthesis+of+Highly+Dispersive+Multifunctional+Superparamagnetic+Nanoparticles%3A+Their+Physicochemical+Properties+and+Function+In+Vivo&btnG=
https://pubs.acs.org/doi/10.1021/nn100190v
https://doi.org/10.2214/ajr.152.1.167
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Superparamagnetic+iron+oxide%3A+pharmacokinetics+and+toxicity&btnG=
https://www.ajronline.org/doi/10.2214/ajr.152.1.167
https://doi.org/10.1016/j.jmmm.2010.09.009

Journal of Applied Organometallic Chemistry

[Google Scholar], [Publisher]
[10]. ]. Majeed, K.C. Barick, N.G. Shetake, B.N.
Pandey, P.A. Hassan, A.K. Tyagi, RSC Adv., 2015,
5, 86754-86762. [Crossref], [Google Scholar],
[Publisher]

[11]. B. Samanta, H. Yan, N.O. Fischer, ]. Shi, D.J.
Jerry, V.M. Rotello, J. Mater. Chem., 2008, 18,
1204-1208. [Crossref], [Google Scholar],
[Publisher]

[12].]. Lux, A.D. Sherry, Curr. Opin. Chem. Biol,,
2018, 45, 121-130. |[Crossref], [Google
Scholar], [Publisher]
[13]. M.W. Ahmad, W. Xu, S.J. Kim, ].S. Baeck, Y.
Chang, ].E. Bae, K.S. Chae, J.A. Park, T.J. Kim, G.H.
Lee, Sci. Rep., 2015, 5, 1-11. [Crossref], [Google
Scholar], [Publisher]
[14]. M. Zhang, L. Xing, H. Ke, Y.J. He, P.F. Cui, Y.
Zhu, G. Jiang, ].B. Qiao, N. Lu, H. Chen, H.L. Jiang,
ACS Appl Mater. Interfaces, 2017, 9, 11337-
11344. [Crossref], [Google Scholar], [Publisher]
[15]. I. Aoki, Y. Takahashi, K.H. Chuang, A.C.
Silva, T. Igarashi, C. Tanaka, R.W. Childs, A.P.
Koretsky, , NMR Biomed., 2006, 19, 50-59.
[Crossref], [Google Scholar], [Publisher]
[16]. H.T. Ta, Z. Li, C.E. Hagemeyer, G. Cowin, S.
Zhang, ]. Palasubramaniam, K. Alt, X. Wang, K.
Peter, AK., Biomaterials, 2017, 134, 31-42.
[Crossref], [Google Scholar], [Publisher]
17.Y. Huang, K. Mao, B. Zhang, Y. Zhao, Mater.
Sci. Eng., 2017, 70, 763-771. [Crossref], [Google
Scholar], [Publisher]
[18]. ]J.L. Major, T.]. Meade, Acc. Chem. Res.,

2009, 42, 893-903. |[Crossref], [Google
Scholar], [Publisher]
[19]. C. Alvarez-Lorenzo, A. Concheiro,

ChemComm., 2014, 50, 7743-7765. [Crossref],
[Google Scholar], [Publisher]
[20]. A.B. Chinen, C.M. Guan, J.R. Ferrer, S.N.
Barnaby, T.]. Merkel, C.A. Mirkin, Chem. Rev.,
2015, 115, 10530-10574. [Crossref], [Google
Scholar], [Publisher]

2021, Volume 1, Issue 3

[21]. Y. Wang, D.S. Kohane, Nat. Rev. Mater.,
2017, 2, 1-14. [Crossref], [Google Scholar],
[Publisher]

[22]. G.Mohammadi. Ziarani, P. Mofatehnia, F.
Mohajer, A. Badiei, RSC Adv., 2020, 10, 30094-
30109. [Crossref], [Google Scholar], [Publisher]
[23]. B. Gnana Sundara Raj, A.M. Asiri, ].]. Wy, S.
Anandan, J. Alloys Compd., 2015, 636, 234-240.
[Crossref], [Google Scholar], [Publisher]
[24]. P. Jain, S. Bhagat, L. Tunki, A.K. Jangid, S.
Singh, D. Pooja, H. Kulhari, ACS Appl. Mater.
Interfaces, 2020, 12, 10170-10182. [Crossref],
[Google Scholar], [Publisher]
[25]. P. Jain, K. Patel, A.K. Jangid, A. Guleria, S.
Patel, D. Pooja, H. Kulhari, ACS Appl. Bio Mater.,
2020, 3, 6852-6864. |[Crossref], [Google
Scholar], [Publisher]
[26].Z. Shen, T. Chen, X. Ma, W. Ren, Z. Zhou, G.
Zhu, A. Zhang, Y. Liu, J. Song, Z. Li, H. Ruan, W.
Fan, L. Lin, ]. Munasinghe, X. Chen, A. Wu, ACS
Nano, 2017, 11, 10992-11004. [Crossref],
[Google Scholar], [Publisher]
[27].D. Liu, Z. Zhou, X. Wang, H. Deng, L. Sun, H.
Lin, F. Kang, Y. Zhang, Z. Wang, W. Yang, L. Rao,
K. Yang, G. Yu, J. Du, Z. Shen, X. Chen,
Biomaterials, 2020, 244, 119979. [Crossref],
[Google Scholar], [Publisher]
[28]. S. Rana, N.G. Shetake, K. Barick, B. Pandey,
H. Salunke, P. Hassan, Dalton Trans., 2016, 45,
17401-17408. [Crossref], [Google Scholar],
[Publisher]

[29]. B. Dutta, A. Nema, N.G. Shetake, J. Gupta, K.
Barick, M.A. Lawande, B. Pandey, 1K
Priyadarsini, P. Hassan, Mater. Sci. Eng., 2020,
110915.  [Crossref],  [Google  Scholar],
[Publisher]

[30]. A. Tiwari, A. Singh, A. Debnath, A. Kaul, N.
Garg, R. Mathur, A. Singh, ].K. Randhawa, ACS
Appl. Nano Mater., 2019, 2, 3060-3072.
[Crossref], [Google Scholar], [Publisher]

Copyright © 2021 by SPC (Sami Publishing Company) + is an open access article distributed under

the Creative Commons Attribution

License (CC BY) license

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,

and reproduction in any medium, provided the original work is properly cited.



https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+citrate-stabilized+Fe3O4+nanoparticles%3A+Conjugation+and+release+of+doxorubicin+for+therapeutic+applications&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0304885310006359?via%3Dihub
https://doi.org/10.1039/C5RA16343A
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Water-dispersible+polyphosphate-grafted+Fe3O4+nanomagnets+for+cancer+therapy&btnG=
https://pubs.rsc.org/en/content/articlelanding/2015/RA/C5RA16343A
https://doi.org/10.1039/b718745a
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Protein-passivated+Fe3O4nanoparticles%3A+low+toxicity+and+rapid+heating+for+thermal+therapy&btnG=
https://pubs.rsc.org/en/content/articlelanding/2008/JM/b718745a
https://doi.org/10.1016/j.cbpa.2018.04.006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Advances+in+gadolinium-based+MRI+contrast+agent+designs+for+monitoring+biological+processes+in+vivo&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Advances+in+gadolinium-based+MRI+contrast+agent+designs+for+monitoring+biological+processes+in+vivo&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1367593118300061?via%3Dihub
https://doi.org/10.1038/srep08549
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Potential+dual+imaging+nanoparticle%3A+Gd2O3+nanoparticle&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Potential+dual+imaging+nanoparticle%3A+Gd2O3+nanoparticle&btnG=
https://www.nature.com/articles/srep08549
https://doi.org/10.1021/acsami.6b15247
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=MnO2-Based+Nanoplatform+Serves+as+Drug+Vehicle+and+MRI+Contrast+Agent+for+Cancer+Theranostics&btnG=
https://pubs.acs.org/doi/10.1021/acsami.6b15247
https://doi.org/10.1002/nbm.1000
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cell+labeling+for+magnetic+resonance+imaging+with+the+T1+agent+manganese+chloride&btnG=
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/nbm.1000
https://doi.org/10.1016/j.biomaterials.2017.04.037
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Molecular+imaging+of+activated+platelets+via+antibody-targeted+ultra-small+iron+oxide+nanoparticles+displaying+unique+dual+MRI+contrast&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0142961217302739?via%3Dihub
https://doi.org/10.1016/j.msec.2016.09.052
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Superparamagnetic+iron+oxide+nanoparticles+conjugated+with+folic+acid+for+dual+target-specific+drug+delivery+and+MRI+in+cancer+theranostics&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Superparamagnetic+iron+oxide+nanoparticles+conjugated+with+folic+acid+for+dual+target-specific+drug+delivery+and+MRI+in+cancer+theranostics&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0928493116314552?via%3Dihub
https://doi.org/10.1021/ar800245h
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bioresponsive%2C+Cell-Penetrating%2C+and+Multimeric+MR+Contrast+Agents&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bioresponsive%2C+Cell-Penetrating%2C+and+Multimeric+MR+Contrast+Agents&btnG=
https://pubs.acs.org/doi/10.1021/ar800245h
https://doi.org/10.1039/C4CC01429D
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Smart+drug+delivery+systems%3A+from+fundamentals+to+the+clinic&btnG=
https://pubs.rsc.org/en/content/articlelanding/2014/CC/C4CC01429D
https://doi.org/10.1021/acs.chemrev.5b00321
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nanoparticle+Probes+for+the+Detection+of+Cancer+Biomarkers%2C+Cells%2C+and+Tissues+by+Fluorescence&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nanoparticle+Probes+for+the+Detection+of+Cancer+Biomarkers%2C+Cells%2C+and+Tissues+by+Fluorescence&btnG=
https://pubs.acs.org/doi/10.1021/acs.chemrev.5b00321
https://doi.org/10.1038/natrevmats.2017.20
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=External+triggering+and+triggered+targeting+strategies+for+drug+delivery&btnG=
https://www.nature.com/articles/natrevmats201720
https://doi.org/10.1039/D0RA03611K
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rational+design+of+yolk%E2%80%93shell+nanostructures+for+drug+delivery&btnG=
https://pubs.rsc.org/en/content/articlelanding/2020/RA/D0RA03611K
https://doi.org/10.1016/j.jallcom.2015.02.164
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+Mn3O4+nanoparticles+via+chemical+precipitation+approach+for+supercapacitor+application&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0925838815006040?via%3Dihub
https://doi.org/10.1021/acsami.0c00331
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Serotonin%E2%80%93Stearic+Acid+Bioconjugate-Coated+Completely+Biodegradable+Mn3O4+Nanocuboids+for+Hepatocellular+Carcinoma+Targeting&btnG=
https://pubs.acs.org/doi/10.1021/acsami.0c00331
https://doi.org/10.1021/acsabm.0c00780
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Modulating+the+Delivery+of+5-Fluorouracil+to+Human+Colon+Cancer+Cells+Using+Multifunctional+Arginine-Coated+Manganese+Oxide+Nanocuboids+with+MRI+Properties&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Modulating+the+Delivery+of+5-Fluorouracil+to+Human+Colon+Cancer+Cells+Using+Multifunctional+Arginine-Coated+Manganese+Oxide+Nanocuboids+with+MRI+Properties&btnG=
https://pubs.acs.org/doi/10.1021/acsabm.0c00780
https://doi.org/10.1021/acsnano.7b04924
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multifunctional+Theranostic+Nanoparticles+Based+on+Exceedingly+Small+Magnetic+Iron+Oxide+Nanoparticles+for+T1-Weighted+Magnetic+Resonance+Imaging+and+Chemotherapy&btnG=
https://pubs.acs.org/doi/10.1021/acsnano.7b04924
https://doi.org/10.1016/j.biomaterials.2020.119979
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yolk-shell+nanovesicles+endow+glutathione-responsive+concurrent+drug+release+and+T1+MRI+activation+for+cancer+theranostics&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0142961220302258?via%3Dihub
https://doi.org/10.1039/C6DT03323G
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Folic+acid+conjugated+Fe3O4+magnetic+nanoparticles+for+targeted+delivery+of+doxorubicin&btnG=
https://pubs.rsc.org/en/content/articlelanding/2016/DT/C6DT03323G
https://doi.org/10.1016/j.msec.2020.110915
https://scholar.google.com/scholar?q=Glutamic+acid-coated+Fe3O4+nanoparticles+for+tumor-targeted+imaging+and+therapeutics&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S0928493119343681?via%3Dihub
https://doi.org/10.1021/acsanm.9b00421
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multifunctional+Magneto-Fluorescent+Nanocarriers+for+Dual+Mode+Imaging+and+Targeted+Drug+Delivery&btnG=
https://pubs.acs.org/doi/10.1021/acsanm.9b00421
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

