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Reform and exploration of biopharmaceutics blended
teaching in the context of “first-class undergraduate
education”

CAl Wentao*, LEI Junyu, DONG Yanming, LIANG Jichao, ZHAO Jing, LI Lujun,
CHEN Yong

School of Life Sciences, Hubei University, Wuhan 430062, Hubei, China

Abstract: In recent years, the biopharmaceutical industry has developed rapidly, creating urgent
demand for high-quality, innovative, and application-oriented talents. In the context of
“first-class undergraduate education”, it is of great significance to reform and explore
biopharmaceutics blended learning to foster professional talents who can adapt to the industrial
development. The blended teaching of biopharmaceutics course in Hubei University was based
on small private online course (SPOC) and ChaoXing platform, aiming to meet the first-class
“AIC (advanced, innovation, challenge)”. The course strengthened the three phases of teaching:
before, during, and after class, and innovated teaching methods actively to achieve curriculum
goals, and integrated typical cases organically. In addition, the course improved the
discriminative power of assessment by strengthening the formative performance evaluation.
Moreover, the course provided guidance for students to improve the learning efficiency through
investigating the students’ learning behavior and employing the marginal utility curve to
analyze the characteristics of group activities. Furthermore, the course also offered students
personalized learning guidance based on their career planning. The reform of biopharmaceutics
blended teaching has achieved significant outcomes, such as improving students’ satisfaction,
students’ innovation and entrepreneurship ability, and curriculum construction level, thus may
serve as a reference for the teaching reform and research of the related courses.

Keywords: online and offline blended; biotechnological pharmaceutics; teaching reform;
performance evaluation; flipped class
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Table 1 Partial typical cases of biopharmaceutics course
Eat ES 1P N/ A ZRN SRS
Chapter Case Character/Team Contents
@it H B0 A 25 hEBEER TR 25 ) BORBE 2, WF R A ERI AL
Introduction Developing Chinese scientists Wy, SEPOS IR L A
biopharmaceuticals Overcoming the technical barriers of
independently biopharmaceuticals, developing drugs with
independent intelligent property, and
protecting public health and safety
B T AR 24 SRR Bk e i AT 1965 AEH [ A T8 A TH MR 27 5 R
Genetic engineering Bovine insulin Shanghai Institute of Biochemistry, In 1965, Chinese scientists synthesized
pharmaceutics CAS bioactive bovine insulin
TR o-1b BEAER L B AROR N, B TIER a-1b BIBEA,
Interferon a-1b Academician M E S —AHA B FR A
HOU Yunde TREZW)
After studying abroad, he returned to China
and led the development of interferon a-1b,
the first genetic-engineering drug with
intellectual property in China
LR i) A B L RS , [0l [ R S T A
Hepatitis B vaccine Academician After further education in Europe and America,
WEN Yumei she returned to China and led the development
of a therapeutic hepatitis B vaccine
YA TRRRIZS  BBOKBRE CRILE AT WU DI D v [ B A
Animal cell Polio vaccine “Grandpa sugar pill”, virologist Researching and developing Chinese polio
engineering GU Fangzhou vaccine
pharmaceutics
e REE A FINsiR AT A B AR ek S RISy
Cloning monkeys  SUN Qiang’s team Cultivating somatic-cell-cloning monkeys
and constructing models of non-human
primates
Uik TR 2 T PEBTAR T 1 G SOMZ 27 o ] B Rl L R 108 A e AR -0
Antibody Bioactive antibody Professor SR, ST T R BRI RS PR A
engineering screening JIN Aishun WHIH
pharmaceutics After studying abroad, she returned to China,
invented a detection method of antibody-
secretion cells based on microporous chip, and
established a screening platform of SARS-CoV-2
board-spectrum neutralized antibody
B2 Wrpkhe 1 HOEHUIRZGY) | L ETHT R AOKR BRI K
SARS-CoV-2 drugs Academician Developing SARS-CoV-2 antibody drugs and
CHEN Wei new-type nanometer vectors of vaccine
KW TR 24 IRRER FARHIR EREEFHE, AR ERUIA
Fermentation Gentamicin Professor WANG Yue After studying abroad in the USA, he returned
engineering to China and headed the research of gentamicin
pharmaceutics
HER . 523 5 H 4 BT R UG TEER
Artemisinin TU Youyou, 523 project team Researching artemisinin to beat back malaria
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Table 2 Teaching material of “Section 2.5 Screening and identification of recombinant DNA in chapter II

genetic engineering pharmaceutics”

T R/ BT R B E HARAZ

Process/Enhance data Core themes Specific content

1 3 [ BB ARICIE R 74 B3 AT BRE 20 € A 7

Common problems Vector genetic markers method Bacterial colony/Plaque color changing

I HA A iR o 128281k WIVE R4 28 ; DNA BRIl ik

Key points Nucleic acid hybridization method Bacterial colony in situ hybridization; DNA blotting analysis
I R B DNA £ JELRE I B RAA A B BT 5 DNA Zifid 5 41 AN

Cutting-edge progress SARS-CoV-2 DNA vaccine

IV A2 f
Typical case

EHANTIE o-1b

Recombinant human interferon a-1b

vV SRS
Group tasks

6 A /NI R
Themes of 6 student groups’
presentation

® H.YJ;

@ M.SY;

® LJY;

@ Y.X;

® Z.B;

® LMY

(group leader’s name)
PR e i R 5%
Modified methods

of resistance screening

VI #ENE

Enhance content

T, 7 2 200 2R BT D LR S P e A
Theory: using eukaryotic expression vector to transfer
SARS-CoV-2 antigen coding sequence into the body, making
host cells express antigen, and stimulating specific immunity
8B L B & b B 5 — S AT B R ALY L A
TR ——T K o-1b
Academician HOU Yunde’s
genetic-engineering drug with intellectual property in China,

team developed the first

interferon a-1b
®© 252 AR In situ hybridization

@ XWAASEZ 1E Dideoxy termination (Sanger) method
® PCR # AR Polymerase chain reaction (PCR)

@ HiE RPPERizEs: Antibiotic resistance screening
® BFREFAMI B Auxotrophic screening

© Southern F[If ik Fl T i Lo 7l % 1 # 41 DNA
Southern blotting for

screening and identification of

recombinant DNA

ARG R AP RPUEbmic i Boks, Hop
—RICAT A 2 AL A, AT B AT H AL BUR 4 40 T 4
oy A i ik
Insertional inactivation: using plasmids that have two
antibiotic resistance markers, one of which has multiple
cloning sites, to screen cells with recombinant plasmids, step

by step

22 MAFEFRE

T AR AR A R AR /NS Bl R
T 0 e 2 WOR S i, £ 3R] 46 2 T 1)
2019 HZ P29 ZortE) A . ()4 B
WA T AR FEBNCHH F i (speech, S). PPT il
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Figure 2 Curriculum performance of students in grades 2018 and 2019. A: Three-way distribution of
formative, summative, and total scores. Total scores=60% formative scores+40% summative scores. Black
circles or red triangles represent the samples of students in grade 2018 or 2019, respectively. This 3D scatter
diagram was plotted using Python 3.9, with the Numpy 1.20.3, Pandas 1.5.2, and Matplotlib 3.4.3 libraries. B:
Coefficient of variant (CV) of scores. Higher CV of scores signifies higher degree of dispersion in a dataset.
F CV,S CV,and T_CV indicate the CV of formative, summative, and total scores, respectively. 2018 or 2019:

Grade 2018 or 2019.
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Figure 3 Time consumption of Student groups’
tasks in theme presentation. A: Time consumption
heatmap grouped by task. Colors indicate time
consumption of each group. B: Total time
consumption. C: Percentage of time consumption on
each task. S: Speech; P: Making PPT; I: Information
collection and arrangement. Time consumption is
counted in hours.
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Figure 4 Relation between time consumption of tasks in theme presentation and total scores. A: Scatter
diagram of time consumption of tasks in theme presentation and total scores. P, S, and I represent the 3 tasks in

theme presentation, whose values are shown on 3 axes in graph. The values are total time consumption on tasks
in 5 chapters’ presentations. Color bar indicates total scores. The spherical surface (equation:

VS?+P?+12=28)in graph consists of dots whose 3-axis coordinates’ quadratic mean is equal to 28, which is
chosen to divide high-score (>70) and low-score group (<70). Higher quadratic mean values indicate a higher
sum of time consumption. Under the surface, dot’s quadratic mean is less than 28, and the others are equal or
greater than 28. This 3D scatter diagram was plotted using Python 3.9, with the Numpy 1.20.3, Pandas 1.5.2,
and Matplotlib 3.4.3 libraries. B: Mean of total time consumption comparison between high-score and
low-score group. High: High-score group; Low: Low-score group. Data are mean values+standard error of the
sum of time consumption on P, S, and I for each specific group. All statistical comparisons are made by
Student’s t-test (*: P<0.05). S: Speech; P: Making PPT; I: Information collection and arrangement. Time
consumption is counted in hours.
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Figure 5 Career planning: Planned highest degree
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Students’ planned highest degree; S: Scholarly
professions; nS: Non-scholarly professions.
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