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ABSTRACT

Background: As the pharmaceutical industry shifts to a patient-oriented approach,
pharmaceutical education has fairly gamered increasing attention from educators, so that the
teaching course centered on pharmaceutical excipients is becoming more and more popular.
Purpose: The purpese of this study was to evaluate the significance of pharmaceutical excipients
in clinical pharmaceutical education by a single-blind and parallel group design. Materials and
Methods: The course was given in the form of small classes at Zhejiang University. The control
group was taught in a traditional mode, while the intervention group mainly focused on the
importance of pharmaceutical excipients in teaching. Likert five-point scale was used to analyze
the test difficulty and learning effect of students in both groups. Results: Firstly, we investigated
the test difficulty and learning time of the two groups of students, no significant difference was
detectable between the two groups (p=0.05). Then, we investigated the learning effect of the
two groups from four dimensions: accessibility of teachers' teaching concept, inspiration of the
teaching metheds, independence of students in the teaching process, and the extent to which
the curriculum expanded student's horizons. It was found that the learning effect was much
preferred in the intervention group as compared with the control group (p<0.05). Conclusion: The
results showed that the emphasis on the integration of pharmaceutical excipients in pharmacy
education had a positive impact on students’ learning. Therefore, it is worth to reevaluate the role
of pharmaceutical excipients in clinical pharmacy education.
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Teaching improvement.

INTRODUCTION

Significant strides have been made in pharmaceutical industry,
shifting the focus from drugs to clinical pharmaceutical care,
which lead to the emergence of clinical pharmacy. Due to
its foundation and practicality, pharmacy courses based on
pharmaceutical excipients have become one of the important
basic courses for training pharmaceutical professionals.'*

Originated from the United States in the 1960s, the concept of
clinical pharmaceutical care came into being. Looking around
the world, clinical pharmacy education in various countries
has experienced continuous innovation. The Federal Union of
German Associations of Pharmacists (ABDA) recently formulated
"Pharmacy 2030", which stipulated that doctors and pharmacists
shall share the responsibility in drug usage. Therefore, some
German scholars proposed to add clinical practice into clinical
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Pharmacy education. In the meantime, students in Kitasato
University School of Pharmacy, Tokyo, were asked to obtain
patient data from a model medical chart, before performing
stimulated patient interviews, which includes hospital admission
and patient counseling. It was found that students were able to
develop their communication skills through this approach. What's
more, Umed University in Northern Sweden tried to apply 3D
virtual world {(3DVW) technology to clinical pharmacy courses.
More than half of students (76%) believe that the improvement of
the course has helped them in their studies.™*

As the birthplace of clinical pharmacy, clinical pharmacy
degree education in the United States is divided into two stages:
A pre-professional curriculum and a full-time professional
curriculum, which is field-oriented and emphasizes positive
learning results.” In 1964, China proposed to develop clinical
pharmacy. Advanced clinical pharmacy education in China
started in the early 1980s and has been developing for more than
40 years.” In recent years, clinical pharmacy education in China
has developed rapidly and achieved satisfactory results. However,
there are still many problems such as passive indoctrination of
knowledge, poor connection between different disciplines and
also with clinical practice, which are worth of our thinking.**
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Abstract

Traditionally, hyaluronic acid has been widely used for drug delivery, but the current application
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ABSTRACT

Traditionally, hyaluronic acid has been widely used for drug delivery, but the cument application bottleneck is that hyaluronic acid is
hydrophilic and electronegative, which makes it difficult to camy hydrophobic drugs and small interfering RNA (siRNA) with the same charge.
Based on previous studies, we designed and synthesized hyaluronic acid nanocamiers HA-spemmine/N, N, N-trimethyicystamine/DOX-TPP
(HSTD) for loading siRNA to overcome the problem of siRNA release caused by strong electrostatic interaction. Then,

N, N, N-rimethylcystamine in the carrier can be degraded by intracellular glutathione to completely and rapidly release siRNA, thus promoting
transfection.

. M when co-
tumor growth.

KEYWORDS

d with the chemotherapy drug DOX, this novel nanocarier showed promising synergy in inhibiting

2zwitterionic hyaluronic acid, N,N, N-trimethyicystamine, small interfering RNA (SiRNA), doxorubicin

1. Introduction

Hyaluronic acid (HA) is a linear polysaccharide, consisting of
N-acetyl-D-glucosamine and D-glucuronic acid. As widely
distributed in the extracellular matrix of most tissues, HA is
water-soluble, biocompatible, biodegradable,
non-immunogenic, and non-inflammatory. In addition, the
specific receptor of hyaluronic acid, CD44, is overexpressed on
the surface of various malignant tumor cells[1, 2]. There are
various active groups in the structure of HA, which can be
physically or chemically modified to prepare derivatives that
can be used as good carrier materials for drug delivery. Over
the past decade, HA and its derivatives have been used to
deliver proteins|3], nucleic acids[4], and anti-tumor drugs|5]. It
has proved that HA can be used as a kind of sustained-release
carrier for drugs, which can delay drug release and prolong
drug efficacy.

However, the application of HA in drug delivery, especially
nucleic acid drugs, is still insufficient. For example, the large
number of carboxyl and hydroxyl groups in the structure
endows HA with strong hydrophilicity, which makes it difficult
to physically encapsulate hydrophobic small molecule drugs|(6].
Then, negatively charged HA makes it hard to adsorb nucleic

acid drugs with the same charge, and it is necessary to
introduce cationic polymers, such as polyethyleneimine (PEI)
for adsorption|[7, 8]. Even so, the introduction of cationic
polymers makes the carrier difficult to degrade, which changes
the basic properties of HA, such as the in vivo biocompatibility
and tumor-targeting ability.

At the same time, it is well known that drug resistance is a
major obstacle to effective cancer chemotherapy, and the
Twistl transcription factor is involved in
epithelial-mesenchymal transition (EMT) and gives rise to
chemoresistance. Therefore, delivering chemotherapeutics
simultaneously with siRNA-i ivating Twistl signaling
pathways that are involved in the development of MDR
phenotype would provide an effective approach to inhibit drug
resistance and increase chemotherapy efficacy[9]. However, it
remained a challenge to develop a single vector that
incorporates both anionic siRNA and an amphiphilic
chemotherapeutic agent, ie. a doxorubicin (DOX) derivative
targeting  mitochondria  that was  achieved by
triphenylphosphonium (TPP) conjugation (DOX-TPP), in a
single nanocarrier to address various extracellular and
intracellular critical barriers[10, 11].
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