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Research progress of inorganic nanomaterials in drug delivery system

ZHOU Yeshu, WANG Yanmei, ZHANG Beiyuan, WU Shuaicong, YANG Lei, YIN Lifang"
Department of Pharmaceutics, School of Pharmacy, China Pharmaceutical University, Nanjing 210009, China

Abstract Efficient and safe delivery of drugs, proteins or genes to the targeted sites has been the focus of phar-
maceutical research. Inorganic nanomaterials are ideal materials for drug delivery systems due to their good sta-
bility, excellent biocompatibility and high drug loading capacity. Inorganic nanomaterials are ideal materials for
drug delivery systems due to their good stability, high biocompatibility and excellent drug loading capacity. In
this review, we started with reported researches and clinical trials to discuss the researches and clinical transfor-
mation of these inorganic nanoparticles in application of drug delivery, including carbon nanomaterials, silica
nanoparticles, calcium nanomaterials, gold nanoparticles, magnetic nanoparticles, upconversion nanoparticles
and quantum dots, providing theoretical reference for application of inorganic drug delivery carriers in the devel-
opment of new drugs, looking to the prospects of inorganic nanomaterials in clinical application.
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ZE00 SR P T S I 4 TR A8 e ) 3 TN L e R b
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Figure 1 Schematic illustration of the preparation of dual drug-load-
ed SWNHs !
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Figure 2 Schematic illustration of multifunctional zwitterionic carbon dot drug delivery system [15]
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Figure 3 Schematic illustration of core-shell type CaP-AHA/siRNA nanoparticles [*°/

A: Preparation process; B: After injection via intravenous route
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SR 3, 4- TR EE- - RN E R (DOPA) MR Ry 6
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Kl o Zheng S5 “SIHRGE T —Fp 3T MnO G KKT
FLHAG MR 2150 52 6 mi A5 B 245 W 32 2% 1) e
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Table 1 Clinical trials for inorganic nanoparticles which are currently active or approved by FDA 162!

Magnablate I

Name Material Application ClinicalTrials.gov identifier
CYT-6091 PEGylated colloidal GoldrhTNF  Solid tumors NCT00356980
(Aurimune)  (recombinant  human  tumor
necrosis factor)
AuroShell Silica core coated with gold shell ~ Ablation of prostate tissue NCT02680535
AuroLase® Silica core coated with gold shell Head and neck cancer; primary and/or meta- ~ NCT00848042; NCT01679470

Iron NPs; magnetic responsive

for thermoablation

NanoTherm ~ Aminosilanecoated iron oxide
(MFL AS1) NPs in magnetite form (Fe;0,)
Feraheme®;  Iron oxide nanoparticles (coated
Rienso®; with polyglucose sorbitol car-
Ferumoxytol  boxymethylether)

static lung tumors

Prostate cancer

Thermal ablation; hyperthermia therapy; lo-
cal ablation in glioblastoma

Imaging: multiple sclerosis and demyelinat-
ing diseases; bone sarcomas and osteomyeli-
tis; triple negative breast, non small cell
lung, colorectal, pancreatic, ovarian, gastric,
head and neck, lymph node, prostate, blad-
der, kidney, and thyroid cancers; neuroin-
flammation in epilepsy; type 1 diabetes pro-
gression; peripheral arterial disease; heart
inflammation; myocardial infarction; carotid
atherosclerosis; whole body imaging for can-

cer staging; kidney transplant rejection

NCT02033447
Imaging: ~ NCT00978562,  NCT00103038,
NCT01973517, NCT01336803, NCT01770353,

NCT00659126,
NCTO01815333,
NCT02141490,
NCT00707876,
NCT01674257,

NCT02006108

NCT02084303, NCT01895829,
NCTO01521520, NCT02189889,
NCT01927887, NCT02253602,
NCT02319278, NCT01995799,
NCTO01542879, NCT02359097,
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