Z%224)  Acta Pharmaceutica Sinica 2021, 56(9): 2505 —2512 - 2505 -

ETERMENARGESHRGEMERT PN A

ANe Rk, ANKE, K
(IR K252 2, RIRTHI 2 3T A A S0 %, IR 3 250012)

FEEE: I FH 240 e % 40 P 43 K0 JE A K 7 A 8 24 R G L RUOHT AL 20 0% R G I T R . AR A 2 R
G ] B GRS e 2 T R R 2R A LT AR RSy R AR IR A T AR S g S R SR v M B R A R
TERRE . LHR, EME I A R AR W T A [ ) M VTR R0 BE ) A AN R T R IR O, BT LG L I 44 K A
A3 2 R G AE IR YT U7 TR Y R LTI PR L A S5 o 6T b, ANSRIR B T Wt P 1y 01 oK 7 A 3 24 R e 2 R
W S FLAE IR IR T R BRI, DA BT B 3 2 R AT R AR E S % .

KRR EWRANI; GOREUA; GURTE IR R G MR TR ARG TT

FESHES: R3S SHERFRIRES: A X EHS: 0513-4870(2021)09-2505-08

Application of nano-bionic drug delivery system based on
macrophages in tumor therapy

LIU Jin-hu, LIU Yong-jun’, ZHANG Na

(Key Laboratory of Chemical Biology (Ministry of Education), School of Pharmaceutical Sciences, Shandong University,
Jinan 250012, China)

Abstract: The construction of nano-bionic drug delivery system based on cells or cellular components is a
research hotspot of novel drug delivery systems at present. The nano-bionic drug delivery system can integrate the
characteristics not only high drug loading and controlled release of nano-carriers, but also good biocompatibility,
low immunogenicity and natural targeting from bionic components of cell, and it can also integrate with flexible
morphology from living cells. Among them, nano-bionic drug delivery system based on macrophages possesses a
good prospect of clinical application because of phagocytic function, inherent tendency, deep penetration ability
and potential in cell therapy of macrophages in the treatment of tumors. Based on this, this paper reviews the drug
loading strategies of nano-bionic drug delivery system based on macrophages and its application in tumor therapy,
S0 as to provide reference for the development of novel drug delivery systems.
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A: NPs loading into M®
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Figure 1  NPs loading strategies of nano-M® drug delivery sys-
tem. A: NPs loading into M®; B: NPs loading onto M®; C: NPs
loading with M® in vivo. NPs: Nanoparticles; M®: Macrophage
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Figure 2 NPs loading strategies of nano-M® membrane drug delivery system
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A: Endogenous NPs loading
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Figure 3 NPs loading strategies of nano-M® vesicle drug delivery system. A: Endogenous NPs loading; B: Exogenous NPs loading
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Table 1  Nano-bionic drug delivery system based on M® in tumor therapy. BMDM: Murine bone marrow-derived macrophage; HION:

Hyaluronic acid-decorated superparamagnetic iron oxide nanoparticle; HBSN: Hollow bismuth selenide nanoparticle; PM: Peritoneal macro-

phage; Trp2: Tyrosinase related protein-2

Strategy ~ Source of cell Type of nanocarrier Drug Tumor type Tumor model Ref.
Nano-M® RAW?264.7 Mesoporous silica NPs Doxorubicin Glioblastoma U87MG xenograft tumor-bearing  [9]
mice
PM Octaarginine-modified Paclitaxel and Breast cancer 4T1-Luc breast cancer surgical [17]
liposomes resveratrol resection model
BMDM Legumain protease-responsive  Soravtansine Breast cancer 4T1 lung metastatic breast cancer  [19]
lipid model
RAW264.7 Lipid NPs Sorafenib Hepatocellular ~ Hepal1-6 tumor-bearing C57BL/6  [26]
carcinoma mice
BMDM Polymer backpacks Interferon-y Breast cancer 4T1 cells orthotopic breast cancer- [54]
bearing BALB/c mice
RAW?264.7 HION Iron ions Breast cancer 4T1 tumor-bearing BALB/c mice [55]
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membrane oxide nanoparticle
RAW264.7 HBSN Quercetin Breast cancer 4T1 primary and pulmonary [38]
metastasis model
RAW264.7 Pegylated lipid IR-792 Glioblastoma U87 orthotopic glioma-bearing [39]
BALB/c nude mice
RAW264.7 Polymer micelles Chlorin e6, paclitax- ~ Breast cancer 4T1 primary and pulmonary [40]
el and indoximod metastasis model
RAW?264.7 Polymer NPs Doxorubicin Breast cancer 4T1 lung metastatic breast cancer  [41]
and 4T1 model
Nano-M® J774A.1 Hybridized with synthetic lipid  Doxorubicin Solid tumor K7M2 cells and 4T1 cells [10]
vesicle BMDM Modified with pegylated lipid Paclitaxel Pulmonary 3LL-M27 lung metastases model  [50]
metastases
RAW264.7 Lipid calcium phosphate NPs Trp2 vaccine Melanoma B16F10 melanoma-bearing [51]
C57BL/6 mice
RAW264.7 — Doxorubicin Ovarian cancer  SKOV3 metastatic ovarian cancer [52]
xenograft murine model
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