
7.1 ± 0.6 days. The two drugs showed totally different release
behaviors, which can be employed in combination to treat
restenosis.
Conclusion Sandwich-type ethylcellulose films loaded with pro-
bucol or aspirin were successfully prepared and showed ability to
release the two drugs in different ways: rapid release of aspirin to
treat thrombus and inflammation typical of early-stage restenosis,
and sustained release of probucol for inhibition of VSMC prolif-
eration frequently seen in the later stage of restenosis. These
drug-loaded ethylcellulose films provide new insight into resteno-
sis therapy.
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Objectives Gambogic acid (GA) is a novel tissue-specific protea-
some inhibitor which can potentially be used to treat cancer with
low toxicity. However, poor aqueous solubility (~10 mg/mL) and
low tumor cell-specific delivery have limited its clinical applica-
tion. Clinical application of GA requires the development of
delivery vehicles.
Methods In this study, we developed a novel nanoparticle GA
delivery system. The nanoparticles incorporate a cell-penetrating
peptide conjugated to myristic acid (MA-R7W), a folate modified
lipid (FA-PEG2000-DSPE), a pH-sensitive lipid (PEG1000-hyd-
PE), eggPC and cholesterol. The lipids formed the nanoparticle
shells, and GA was loaded into the lipid bilayer of the nanopar-
ticles. PEG on the surface of the nanoparticles provides a long
circulation time. Folate is incorporated to enable targeting of
tumor cells with amplified folate receptor expression. PEG1000-
hyd-PE can shield/unshield R7W on the nanoparticle surface
according to the pH difference between normal tissues and
cancer.

Results In vitro, FA/MA-R7W nanoparticles improved cellular
uptake 2.5-fold compared to GA liposomes (without FA-
PEG2000-DSPE, AA-R8 and PEG1000-hyd-PE) at pH 5. In vivo,
GA encapsulated in FA/MA-R7W nanoparticles induced potent
tumor inhibition (62.6%), showed lengthy circulation (Figure 1)
and tumor cell targeting.
Conclusions In conclusion, FA/MA-R7W nanoparticles are prom-
ising vehicles for GA delivery and warrant further investigation.
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Objectives Taxanes like paclitaxel (Tax), docetaxel and cabazi-
taxel are effective chemotherapeutic drugs which have been used
in various types of cancer in recent years. Taxanes are highly lipo-
philic and practically insoluble in water. In addition, their clinical
applications are limited by their toxicity to normal tissues.
Human serum albumin (HSA) nanoparticles (HSA-Nps) have
been shown to be a promising drug delivery system. They act by
enhancing the drug’s bioavailability in tumors via SPARC. To fur-
ther improve the targeting efficiency of HSA-Nps, transferrin
(Tf) was covalently coupled to the HSA-Nps using NHS-
PEG2000-MAL as a bifunctional cross-linking agent, since trans-
ferrin receptor is highly expressed in most tumor cells.
Methods HSA-Nps encapsulating paclitaxel (HSA-Nps-Tax) were
obtained using the salting-out method. The cross-linking agent
was then added to react with the amino groups of HSA-Nps.
Meanwhile, sulfhydryl groups were introduced to Tf by 2-imino-
thiolane, which reacts with the amino groups of transferrin. In
the third step, sulfhydryl-reactive transferrin was covalently
coupled to the HSA-Nps.
Results Tf-modified HSA-Nps-Tax (Tf-HSA-Nps-Tax) had an
excellent mean particle size (180 nm) and stability, and had
greater cytotoxicity and apoptosis-inducing activity in MCF-7
cells than HSA-Nps-Tax in vitro. Furthermore, Tf-HSA-Nps-Tax
showed greater tumor growth inhibition than HSA-Nps-Tax in
vivo, which highlighted the advantage of transferrin targeting of
tumor cells.
Conclusions Tf-modified self-assembled HSA Nps are promising
targeted carriers for tumor therapeutics.
Acknowledgments This research was financially supported by
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Abstract 47 Figure 1 Plasma concentration-time curves in rats for
FA/MA-R7W nanoparticles and free gambogic acid (1 mg/kg)
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Objectives Danggui Shaoyao powder (DSS), a Chinese herbal
compound, has been used in China with established therapeutic
efficacy in patients with diabetic nephropathy (DN). The purpose
of this study was to investigate the possible mechanism of DSS
improving DN.
Methods Wistar rats with streptozotocin (STZ)-induced diabetes
were used for evaluation of the effect of treatment with DSS on
DN. Rats were randomly divided into three groups: control, dia-
betic and diabetic+DSS. Blood glucose, serum creatinine (Cr),
blood urea nitrogen (BUN), superoxide dismutase (SOD) activity,
malondialdehyde (MDA) and hydroxyproline (Hyp) were meas-
ured in kidney tissue. Glomerular morphology was observed by
light microscopy. Immunohistochemistry and Western blot were
employed to determine the proteins levels of TGF-b1 and type IV
collagen.
Results Compared with the control group, Cr, BUN, MDA and
Hyp levels in DN rats were significantly increased but were sig-
nificantly decreased by treatment with DSS.
While SOD activity in renal tissue was decreased, DSS can

increase SOD activity. The renal pathological changes in the DSS
treatment group were ameliorated. Furthermore, the DSS
decreased the expression of TGF-b1 and collagen IV protein.
Conclusions These results demonstrate that DSS can ameliorate
STZ-induced experimental DN. The mechanism may be related
to modulating the expression of collagen IV and TGF-b1 protein.
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from the National Natural Science Foundation of China (Grant
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Objectives Pharmaceutical cocrystals have received attention in
the pharmaceutical industry due to their potential for readily
changing the physicochemical and biological properties of free
active pharmaceutical ingredients (API). Tavaborole is an antifun-
gal agent with strong moisture absorption leading to poor stabil-
ity. The objective of this investigation was to prepare five

pharmaceutical tavaborole cocrystals and to optimize their
stability.
Methods The five novel pharmaceutical cocrystals with tavabor-
ole as the API were synthesised using the grinding method, with
p-aminobenzoic acid (cocrystal 1), m-aminobenzoic acid (cocrys-
tal 2), 2,3’-dihydroxybenzoic acid (cocrystal 3), salicylic acid (coc-
rystal 4) and 2,6’-pyridinedicarboxylic acid (cocrystal 5).
Characterization with XRD and TGA further identified a new
phase. The thermal stability, chemical stability and moisture
absorption rate of API and cocrystals were also measured and
discussed.
Results The thermal stability of the five cocrystals was signifi-
cantly improved compared to the API alone. Chemical degrada-
tion and a hydration reaction of cocrystals did not occur in 43%,
58%, 75% and 92% relative humidity at 25°C. The moisture
absorption rate of API and cocrystals decreased in the order:
API>cocrystal 2>cocrystal 1>cocrystal 4>cocrystal 3>cocrystal
5.
Conclusions In this study, we used the grinding method to syn-
thesize pharmaceutical cocrystals of tavaborole. The thermal
stability, chemical stability and hygroscopic stability of cocrystals
were significantly better than those of API alone.
Acknowledgments We are grateful to the Major International
(Regional) Joint Research Project of NSFC (Grant No.
21120102034).
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Objectives Nitric oxide (NO) plays a dual role: it can inhibit the
inflammatory process under physiological conditions, but on the
other hand, a large amount of NO can be involved in inflamma-
tion in autoimmune myocarditis. We investigated the effects of
N-nitro-L-arginine methyl ester (L-NAME), an inducible nitric
oxide synthase (iNOS) inhibitor, in the treatment of BALB/c mice
with experimental autoimmune myocarditis (EAM) and discuss
the therapeutic mitochondrial mechanism induced by apoptosis.
Methods Sixty male BALB/c mice aged 4–5 weeks were randomly
divided into a normal control group, a model control group and
an experimental group. EAM was induced in the model control
group and experimental group by injection of porcine cardiac
myosin subcutaneously into the groin and axilla and intraperito-
neal injection of pertussis toxin on days 0 and 7, respectively.
The model control group was intraperitoneally administered 5
mg/kg/day of physiological saline after injection of myosin and
pertussis toxin. The experimental group was intraperitoneally
given 5 mg/kg/day of L-NAME on days 1–21. At the end of the
intervention, mice were euthanatized and hearts were harvested
on day 21. The inflammatory score, fibrosis score, protein
expression levels of caspase-3, caspase-8 and caspase-9, serum
NO level, iNOS, iNOS mRNA, caspase-3, caspase-8 and caspase-
9 mRNA, cardiac reactive oxygen species (ROS) production rate
and mitochondrial membrane potential were measured. Mouse
heart weight/body weight was calculated (HW/BW).
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