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Abstract

Preparation and Anti-tumor Evaluation of Aloe-emodin

loaded Solid Lipid Nanoparticles

Ruie Chen
Supervisor: Prof. Yitao Wang

Institute of Chinese Medical Sciences

Aloe-emodin (AE), a natural biologically active anthraquinone, is mainly isolated
from Rheum palmatum L., Aloe barbadensis Miller (Aloe vera) and Cassia obtusifolia
L.. Recent studies have demonstrated that AE is a promising drug with various
pharmacological effects, including anti-tumor, anti-oxidant, anti-bacterial and
antiviral activities and so on. During the past years, with the developing elucidation of
its antineoplastic principle and other pharmacological activity, AE has attracted much
attention. Nevertheless, despite of the significant effects, it suffers much limitations
such as poor aqueous solubility, bad absorption, rapid metabolism and elimination,
which have greatly restricted its clinical application. Therefore, looking for effective
methods to ameliorate these limitations is necessary for the sake of better efficacy.
During the recent decades, Novel Drug Delivery Systems have presented superior
advantages in improving drug’s efficacy and patients’ compliance. In particular, the
mention and application of Solid Lipid Nanoparticles (SLNs), have absorbed intense
concern. Taking the various advantages into consideration, SLNs is regarded as a
promising drug carrier system. For instance, it could increase drug’s stability, display
sustained-release property and improve bioavailability. Therefore, we hope to prepare

AE loaded SLNs, in an attempt to improve the bioavailability and efficacy of AE.

Determining method of AE content was first established and then High pressure

homogenization (HPH) was used for preparation of AE-SLNSs. Based on the results of
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pre-formulation study, we investigated the influence of several factors on the particle
size and stability of AE-SLNs, such as HPV condition, lipid materials, lipid
concentration, emulsifiers, ratios of emulsifier to lipid, which cover both processing
parameter and prescription factors. Besides, in vitro drug release profile was carried
out and the release mechanism was studied as well. In addition, the cellular uptake

and anti-tumor activity of SLNs was evaluated in comparison to free drug.

Ultimately, a convenient, accurate and repeatable HPLC method was established with
a mobile phase of acetonitrile : water (50:50, v/v), which could meet the requirements
of drug determination in vitro. On formulation optimization, glycerol monostearate
and Tween 80 were selected as excipients. The AE-SLNs showed stable particle size
at 78.9 nm, ideal drug entrapment efficiency (EE) of 97.7% and good stability with
regard to zeta-potential as high as -42.8 mV. The in vitro release profile of AE-SLNs
also revealed that it has sustained release function which may result from the drug
diffusion from lipid matrix. Furthermore, the increased drug uptake and enhanced
anti-tumor activity indicated that the preparation of AE-SLNs is an effective way for

improving the bioavailability and efficacy of AE.

Nowadays, there has been no report about AE loaded SLNs throughout the world. In
our study, AE-SLNs have been successfully prepared with optimized prescription.
Based on the improved bioavailability and enhanced efficacy, the particles may have

good prospects for further development.

Key words: Aloe-emodin; Solid lipid nanoparticles; formulation design; in vitro

release; anti-tumor effect
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