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a b s t r a c t

Micelles with high in vivo serum stability and intratumor accumulation post intravenous (i.v.) injection
are highly desired for promoting chemotherapy. Herein, we finely synthesized and tailored well-defined
anti-Her2 antibody Fab fragment conjugated immunomicelles (FCIMs), which showed interesting dual
targeting function. The thermosensitive poly(N-isopropylacrylamide-co-N,N-dimethylacrylamide)118
(PID118) shell with volume phase transition temperature (VPTT: 39 �C) and the anchored anti-Her2 Fab
moiety contributed to the passive and active targeting, respectively. The doxorubicin (DOX) loading
capacity of such FCIMs was successfully increased about 2 times by physically enhanced hydrophobicity
of inner reservoir without structural deformation. The cellular uptake and intracellular accumulation of
DOX by temperature regulated passive and antibody navigated active targeting was 4 times of Doxil. The
cytotoxicity assay against Her2 overexpression gastric cancer cells (N87s) showed that the IC50 of the
FCIMs was w9 times lower than that of Doxil under cooperatively targeting by Fab at T > VPTT. FCIMs
showed high serum stability by increasing the corona PID118 chain density (Scorona/Nagg). In vivo tissue
distribution was evaluated in Balb/c nude mice bearing gastric cancer. As observed by the IVIS� imaging
system, the intratumor accumulation of such finely tailored FCIMs system was obviously promoted 24 h
post i.v. administration. Due to the high stability and super-targeting, the in vivo xenografted gastric
tumor growth was significantly inhibited with relative tumor volume <2 which was much smaller than
w5 of the control. Consequently, such finely tailored FCIMs with anti-Her2 active and temperature
regulated passive dual tumor-targeting function show high potent in chemotherapy.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Block copolymer micelles with well-defined core-corona
structure provide a unique and powerful nanoplatform for drug
delivery in chemotherapy for overcoming the traditional formula-
tion’s drawbacks such as the side toxicity, in vivo instability and the
fast clearance in the circulation [1e5]. The hydrophobic core can
provide a natural hydrophobic environment that allows easy
encapsulation of poorly soluble anticancer drugs via the similar-to-
similar interaction. On the other hand, the densely packed

hydrophilic corona-forming chain can protect micellar system from
the reticuloendothelial system (RES) by reducing the interaction
with serum proteins and renal filtration [6e8]. Additionally, the
size of polymeric micelles, 10e100 nm, can be easily regulated by
varying the block compositions of the amphiphilic copolymer. The
unique physiochemical properties and tunable size increased
micelles preferentially accumulate in solid tumor through the
enhanced permeability and retention (EPR) effects [9,10].

Despite many advantages of block copolymer micelles for
in vitro/vivo applications, several challenges still exist for trans-
lating the micellar drug delivery system to clinical application. For
example, the small micellar size of 10e100 nm limits the amount
of drug that can be incorporated inside the core and the prema-
ture release prior to the micelle reaching its intended site of
action. Although chemical conjugation strategies increased
compatibility of drug in the micelle core, the aggregation number
(Nagg) of polymer chains inside one micelle can not be changed at
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