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Introduction to Industrial Pharmacy
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f Professor
Purdue University
College
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Degtee . \f)(iork Teva
ace Pharmaceuticals
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a 202547 A5 H- | Assessme | & o?/and H
Lecture 11 H ot SR
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Resume of Instructor
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Dr. Haichen Nie is an Associate Director at Teva Pharmaceuticals, leading
a team that develops formulations for biologics drug products and evaluates the
application of novel excipients in various dosage forms. Before joining Teva,
Dr. Nie worked at Merck and AbbVie, focusing on formulation and process
development. He received his Ph.D. from Purdue University College of
Pharmacy and possesses extensive experience in formulation development,
process optimization, and commercial manufacturing. Dr. Nie also works as an
Adjunct Associate Professor at the College of Pharmacy, teaching Pharm.D.
and Ph.D. students and mentoring graduate student research. Haichen was
selected as the recipient of Purdue University College of Pharmacy’s 2025
Outstanding Early Career Award, acknowledging his impact on pharmaceutical

sciences.
IAEFH, ZMERDIEN T ZAF H1F % e 3t NI KX I F I

Bakfe, fee Pl LR A T AT 35 BRAERTIFFML L, #5M
K#ABIE 1000 Kk, LHRAFTZ2AEH, HFABHEEFTED. ZHEE
Vit % R LB PR ME £ R X R i, LT 2021
F £ 2023 Fliefr £ B HHAF K e (AAPS) A5 B & i 2 457
FE) RIA, VAR AAPS HH S A I, FlE, LR ERGEL
RERSOMFR R, £ 2023 WFRKEEHIEAL TARIE, 2023
F, B RHAELFLIR T &EE Henk De Jong Tk #HAHH AT
MK, AR BHAABR A G547 P el 3rdhH 2 Al 7 mih g
KA.

M
/

Throughout his early career, Dr. Nie successfully drove the advancement of

multiple new drug candidates into clinical trials and commercialization. He has



authored over 35 peer-reviewed publications in pharmaceutical journals with
more than 1,000 citations, and has been granted several patents and contributed
to book chapters. Dr. Nie has served on the Editorial Advisory Boards of
multiple highly regarded pharmaceutical journals. He also served as the
Formulation Track Leader for the American Association of Pharmaceutical
Scientists (AAPS) Scientific Programming Committee and as Chair of the
AAPS Excipient Community from 2021 to 2023. Additionally, Dr. Nie is an
Expert Committee Leader for the U.S. Pharmacopeia and was honored with the
USP Award for Outstanding Contribution to Standards FY2023. In 2023, Dr.
Nie received the Henk De Jong Industrial Research Achievement Award in
Excipient Technology from the International Pharmaceutical Excipients
Council in recognition of his significant contributions to excipient technology

and innovative excipient applications in pharmaceutical sciences.
Course Description
(TR ) RAZ L BN HH LI, V&R AT F 1 R F) 7] FF
A EAFURRRRAREG R 2R FLRERT,
The Introduction to Industrial Pharmacy course provides an overview of

key aspects of drug discovery, preclinical and clinical formulation

development, manufacturing, and quality control across various dosage forms.
ARAZF R L BARR A, & EANBhelTiE A E 007 kit $F

B ER RS EBRSH X, R, THANBEHE, Biled, £
B ek R, MRET., BEfefae E A AL, b, R
IR IT EA AT ER, BREHM ;AT An BRI e 5 R EMmA.
FARNT BT AW S TF L b AR F 8 202 A IR AL
%o MAELRKBEARGRFANTFAFLE Bt =, OLIERORFFH
DA TT iR A IR R AR VAR EEA A F T K F 69 X AEAE R

The course will cover pharmaceutical solid dosage forms, with a focus on

selecting the appropriate solid-state form of a drug substance using
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comprehensive analytical methods. Fundamental concepts such as
polymorphism, solvates, amorphous forms, crystal habits, nucleation, phase
transformations, dissolution, and stability will also be introduced. Additionally,
the course will explore various analytical technologies, explaining both the
theoretical and practical concepts of pharmaceutical analysis and physical
characterization. Students will gain insights into the rational selection and
efficient application of modern analytical instruments in drug product
development. The course will also provide an overview of protein formulation
development and sterile drug product manufacturing, including analytical
methods for protein formulations, biophysical characterization, and the critical
role of excipients in formulation development.
WL AIRAZ, FARF R lTH ZGLFE
UEH AT G eiT T REG A, 5
#] AT b N T AR AL TR B 69 F A Fe BT T o

Leynwaik, FHTFR
SIS A A e T

Through this course, students will learn how to effectively select
appropriate analytical methods and build a strong foundation for developing
patient-centric drug products. The learning materials will guide students in
designing and optimizing different dosage forms and formulations within the

pharmaceutical industry.

Syllabus (#]&it%l])

Dates Topics
Course Overview, Introduction of
71712025 Pharmaceutical Solids
21812025 Introductlog Physwal
Characterizations
21912025 Introduction to Protein Formulation
Development
2110/2025 Case study, Problem—s.olvmg, and
Group presentations I




7/11/2025

Case study, Problem-solving, and
Group presentations 1l (as needed)

NOTES: One guest speaker will join the group discussion (TBD).




Health Data Analysis
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Zhiguo Zhou (JF & E)
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Resume of Instructor
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B EFH AT R« AT 2008 F4= 2014 SF3RF H & FAHH KF
gt 45, H & 2013 F5) 2014 FAMLZERMKFTREFET . K
20145512 A&, A EREMNKFEHEF T OR0T FR2EEEEHATR,

HF 2017 F 9 A-THAFRAHITF, AR FEI KFZAT, K 2019 5F3)
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Course Description

Medical information systems (MIS) are essential tools of modern medicine.
Healthcare data scientists must construct MIS and process the information
contained in MIS. This course provides an overview of current MIS, such as
electronic health record systems, clinical decision support systems, and medical
imaging systems. The course will focus on theories and methodologies that
support MIS construction and information processing as well as analysis,
including artificial intelligence, machine learning and deep learning, knowledge
representation and uncertainty reasoning, natural language processing, statistics,
and medical imaging. At the end of this course, students will understand how
these methodologies work and how to use these methodologies to construct MIS,

process information and analyze data.

EFE&ERA MIS) RAREFF AT RGO TE, HEKRBEHFRE
ZHEMS FREALF A8, RREBEE LTI MIS, Sisw T4
FERREZA. GRAERIFEAAFREFHVREA R, RAEE EANLLF S
ME., Z ARG E ST %, QEAIFR, MEFIHERASP
. iR TSR AT MER, AREETAE, AHFUREFHE, @
FARRAZNF ], FAREMI LTGRO RE, FHEHEATE AERT &

RAEMIS, KA B AT EIE
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Syllabus

Chapter 1: Introduction to Health Data Analysis

Chapter 2: Structured Data — Descriptive Analysis

Chapter 3: Structured Data — Predictive Analysis I

Chapter 4: Structured Data — Predictive Analysis II

Chapter 5: Structured Data — Predictive Analysis II1

Chapter 6: Structured Data - Knowledge based Predictive Analysis

Chapter 7: Unstructured Data - Medical images — Acquisition

Chapter 8: Unstructured Data - Medical images - Transformation and Filtering
Chapter 9: Unstructured Data - Medical images — Restoration

Chapter 10: Unstructured Data - Medical images — Segmentation

Chapter 11: Unstructured Data - Medical images — Radiomics

Chapter 12: Unstructured Data - Medical images - Deep Learning in Medical
Image

Chapter 13:  Unstructured Data - Natural Language Processing - Part |
Chapter 14: Unstructured Data - Natural Language Processing - Part 11
Chapter 15:  Unstructured Data - Natural Language Processing - Part III

12



Radiobiology
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R A HAL F M RAZ A& 5T A
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Course Description

This subject aims to provide students with an introductory knowledge of
physical and biological processes of radiation. The physical aspects include the
attenuation and absorption processes of ionizing radiation in media and dose
distributions. The biological aspects include the radiation effects on cellular,
tissue, and whole-body levels and how living tissues respond to radiation, such
as the molecular mechanisms of DNA repair, radiation biological effects, and the

determining factors of radiation sensitivity.

XIMRAEZGENFARERSY R A IEZGNI TR, WETH
IELBRITENR T HRBABNARANRFNE D H . £ @ LIEsR
HEAF 2m AR | 48 48 Fe BAS B AR KT 89 %) vk VARG 28 2 3 58 4169 R, 15] 4= DNA
BESTHIE, BHAEAVAE., ARBHBEE TR ES

Syllabus

1) Basic principles of radiobiology

2) Interaction processes of radiation with living cells
Dependence on nature and atomic number, radiation energies
Processes leading to radiation damage
Direct and indirect effects
Effects on cells, tissues, and organs

14



3)

4)
5)
6)
7)

8)

Classification of biological effects of radiation and their implications for

radiation protection

Somatic and genetic effects

Stochastic and deterministic effects

Acute and late effects

Whole body radiation effect

Dose response curves and dose survival curves

Linear energy transfer and relative biological effectiveness
Factors affecting radiosensitivity

Exam

. AT A F IR

ka4t 5 & mia by AR BAE R AR

1) g Ae R T R A9 R A, Radtat = a#h

2) FEAE AR &9 ALH

3) HiEME R A= EAE A

4) E4t tmin, R4S T %R

3. R A A M 895 R AL IT R H 7 8 & X

1) ARAR AT Ao i1 2

2) FAMUPE R Ao 2 P SO

3) AU AT B A

4. & G BAT RS
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Cutting-edge Technology in Cardiovascular Pharmacology

O I 2 B A HT I ROR
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Xin Wang
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Nationality
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The University of
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Resume of Instructor
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Iz, S RAA A, KA E O E R ImAILE R 2 ¥ S A LA 7T,

FREEFHFEALIFTER. LFRAK SCI &L 60 &,

Circulation,

Circulation

Research ,

Nature

E

Communications ,

Hypertension, JAHA feelife &5 WTAR AP, LA 58 E R ELEF,

ERATIRE B % s g RAEAE T w), QIEE5T 0T RAEG, 444
AEAK, Lid 8K, ARBERK, RAZHA DS T EK,
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Protac/Dubtac # K., FEHRFELIZEHFW+ R LML, L, LB Fi79
%, ERFILRE I 124E International Journal of Drug Discovery and
Pharmacology * %, British Journal of Pharmacology =4 %%,
Cardiovascular Research #tfT%m%&, PEWMAEMN KFEEHIZ, HR
EAt K 5 &2 H A

Course Description

This course primarily focuses on applying cutting-edge technologies in
cardiovascular pharmacology. Topics include stem-cell/cardiac organoid culture,
photo-controlled genetic manipulation, CRISPR/Cas9 system, adenovirus-
associated virus-based gene therapy, Protac/Dubtac technology in cardiovascular
diseases. Additionally, the course covers the design of scientific research papers
and techniques for manuscript writing.

AREITESR O ETHEFALEEKR, T@RALEZERR, iz
HAERA AL E %%, CRISP/Cas) HAAMmAFLR GITHA, &Falk/
REBEHBRAC LT RBABHHARG LR, FZHAIE SR
Bt LGRS,

Syllabus

Day 1

Current progress in Cutting-edge Technology in cardiovascular pharmacology
3 o 2 32 AT U5 BRI

Day 2

1) Transgenic and optogenetic approach in cardiovascular research A [ 7 i&

Fo R A A0S o A 5P A9 R )

2) The use of iPS cells/organoids in cardiovascular drug development
Tmle B R/ X B w2 ShE e KT 4R R

Day 3

1) CRISPR/Cas9 approach in research and drug development/ CRISPR/Cas9
AR SIRBEAL LD R F 892 A

18



2) AAV9 gene therapy in cardiovascular research/AAV9 A F 75577 #H R £SO
Ao B A 64 2 )

3) Protac/Dubtac & K

Day 4

1) Cutting-edge Technology in Cardiovascular Pharmacology and critical
thinking-Tutorial unit 1 for critical analysis of research problems & i & 25 32 5
AT G AR 5 IR % -5 5 3 —AHAT 19 AL 69 X 42T 5 AT

2) Cutting-edge Technology in Cardiovascular Pharmacology and critical
thinking-Tutorial unit 2 for research project design & in % 25 F AT L H R 5
KR 1522 4 B A 5T K]

Day 5

Cutting-edge Technology in Cardiovascular Pharmacology and critical thinking-
Tutorial unit 3 (option) for research & practice &’ 253 F AT L H K 5K

BB 3-8 50 5% SR
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Introduction to drug delivery
ZIBIENT]
FiRELE: HERL

% %4 . .
Christos Tapeinos
Name
3 7l
Male
Gender
Es
Greek
'EE _% % yfﬁ Nationality
Instructor’ ER ﬁ/lj{/ R% Lecturer FBIS ;Fg "I'J@“’hj: Christos.tapeinos(@ma
S Title ccture Email nchester.ac.uk
Information University degree in
Materials Science with
an MSc and a PhD in
A AL the same field EER AL University of
Degree Work Place Manchester
Docent in
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FRAR Z W
AFE 24
Open to Class Hour
. Discussions
1 a2 N
%Cﬁﬁ; . (debates)
ouse | 45k ot EEFR | uimses
Infe i
frormation Lecture 7H5H-11H Assessment Reflecti
Schedule Method cticction assay

Group
presentation

Resume of Instructor

Dr. Christos Tapeinos, a Lecturer in Pharmaceutical Sciences at the University

of Manchester, integrates teaching and research expertise in drug delivery and

nanomedicine. He has developed and delivered courses on how medicines are

formulated and

administered,

covering topics

20
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technologies (e.g., powder flow, implants, inhalers, and topical formulations)
and smart nanomedicines, including stimuli-responsive systems. His engaging
teaching style simplifies complex concepts through clear explanations, case
studies, and real-world applications, helping students connect theory with

practice.

Dr. Tapeinos teaches second-, third-, and fourth-year pharmacy students, as well
as fourth-year chemistry students, and has played a key role in developing
enquiry-based learning modules. Alongside his lectures, he actively supports
students through these modules and practical sessions. As the Divisional Lead
for Practical Skills, he has developed and led several new practicals, enhancing

hands-on learning experiences.

He has supervised numerous undergraduate, master's, and PhD students, guiding
them in applying drug delivery principles to real-world challenges. His research
focuses on advanced drug delivery systems, including targeted therapies and
biodegradable platforms for treating glioblastoma and pancreatic cancer. He has
published over 34 peer-reviewed papers, accumulating nearly 2,000 citations. He
has secured more than £500,000 in research funding from prestigious
organizations such as the EU MSCA, Royal Society, EPSRC, and Wellcome
Trust. He also collaborates internationally with leading universities and research
centers in biomaterials, nanotechnology, and pharmaceutical sciences.

Beyond his academic research and teaching, Dr. Tapeinos organizes an annual
summer school at the University of Manchester for high school students from
disadvantaged backgrounds, aiming to inspire and equip them with the
knowledge and confidence to pursue careers in pharmaceutical sciences and

biomedical research.

Course Description
This 24-hour summer school provides an engaging and accessible
introduction to modern drug delivery systems, focusing on smart nanomedicines,

implants, inhaled formulations, and semi-solid drug formulations. The course is
21



designed for undergraduate and graduate students and early-career researchers
interested in how medicines are formulated and delivered in the body.

Through interactive lectures, case studies, and discussions, participants will
explore key concepts such as controlled drug release, long-acting therapeutics,
nanoparticle-based drug carriers, stimuli-responsive systems, and targeted
therapies. The course will also cover real-world applications of drug delivery
technologies in treating diseases like cancer and neurodegenerative disorders.
By the end of the course, students will have a strong foundational understanding
of drug delivery principles and how advanced materials and nanotechnologies

are shaping the future of medicine.

Syllabus

Course Modules and Schedule

Day 1: Fundamentals of Drug Delivery (6 hours)

Session 1: Introduction to Drug Delivery (2 hours)

* Overview of drug delivery systems and their significance

* Routes of administration: advantages and challenges

* Pharmacokinetics (ADME) and bioavailability

Session 2: Oral, Inhaled, and Topical Drug Delivery (4 hours)

* Oral drug delivery: controlled vs. immediate-release formulations, impact of
particle size on solubility and absorption

* Inhaled formulations: dry powder inhalers (DPIs), metered-dose inhalers
(MDIs), and pulmonary drug deposition

* Semi-solid formulations (creams and gels): absorption mechanisms,

formulation design, and clinical applications

Assessment: Short quiz and case study analysis

Day 2: Implants and Nanomedicines (6 hours)
Session 3: Implants and Injectable Drug Delivery (2 hours)

* Biodegradable and non-biodegradable implants

* Long-acting injectables and depot formulations
2



Session 4: Introduction to Nanomedicines (4 hours)

* Nanoparticle-based drug delivery: liposomes, micelles, polymeric
nanoparticles

* Passive vs. active targeting mechanisms

* Case study: Liposomal doxorubicin in cancer therapy

Assessment: Concept mapping and group discussion

Day 3: Smart Nanomedicines and Stimuli-Responsive Systems (6 hours)
Session 5: Smart Drug Delivery and Stimuli-Responsive Systems (3 hours)

* Characteristics of smart drug delivery systems

* External vs. internal stimuli for controlled drug release (pH, temperature,
light, ultrasound)

* pH-sensitive nanoparticles for tumour-targeted drug release

Session 6: Theranostics and Gene Delivery (3 hours)

* Theranostics: integration of therapy and diagnostics in nanomedicine

* Gene delivery systems: viral vs. non-viral carriers

* Lipid nanoparticles in mRNA vaccine delivery

Assessment: Quick quiz and structured group debate

Day 4: Future Trends and Final Project (6 hours)

Session 7: Emerging Technologies in Drug Delivery (3 hours)

* Al-driven approaches for drug formulation and optimisation

* 3D-printed pharmaceuticals and personalised drug delivery

* Microbiome-based drug delivery strategies

Session 8: Final Project and Presentations (3 hours)

* Group project: Designing an innovative smart drug delivery system
* Presentation of project outcomes and discussion

* Peerreview and instructor feedback

Assessment: Final project evaluation and peer-reviewed presentation

23



Transforming Cancer Medicine: Innovation (including Al) and

Global Perspectives in Drug Development

EREE PR AT RNEF (B AD MERWA

FiREAL: HERA

" A& Akhil Jain
Name Ayse Latif
A Male
Gender Female
fo2 Indian (requite visa)
18 % I Nationality Cypriot (does not require visa)
Instruct: in - i
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Sciences cracux
University of
oy X 84 fip Manchester,
A FAL PhD R A Division of
Degree PhD . Work Pharmacy and
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Manchester, UK
'ﬁL, v
R R | ¥
ARHE Class 24
Open to
Hour
RER R Formative
Course Assessment —
taformaton | /"1 il e
Lecture 7H5H-11H Assessmen p
Schedule t Method Summative
Assessment -
Quizzes

Resume of Instructor

Dr Ayse Latif (Lecturer in Pharmaceutical

24
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Investigator):

I am an experienced molecular biologist, and dedicated my career to
advancing translational cancer research through biomarker discovery and
innovative drug development. My work focuses on identifying predictive,
prognostic, and pharmacogenetic biomarkers for women’s cancers and
pancreatic cancer, bridging preclinical insights to clinical applications. Further,
my research aims to advance knowledge on the role of cancer cell metabolism
and metabolic reprogramming in tumor initiation, progression, and metastasis,
with the ultimate goal of translating these discoveries into patient benefit. [ have
a robust publication record in internationally renowned journals such as Clinical
Cancer Research and Clinical Pharmacology and Therapeutics
(https://orcid.org/0000-0002-7245-8729). In 2014, 1 was recognized for
excellence with a University Exceptional Performance Award (2014). Further, I
secured the competitive Investing in Success Award (2018, enabling my
secondment to Moffitt Cancer Centre in USA), MRC-DTP studentships (in 2022
and 2025) and The Dowager Countess Eleanor Peel Trust Medical Grant (2020),
while generating critical preliminary data that underpinned large-scale grants
such as the Breast Cancer Campaign and MRC awards.

In addition to my research, I have extensive teaching and mentoring
experience (for year 1-4 undergraduate, masters and PhD students), spanning
GTA roles as a student to current role as a Lecturer, including national-level
curriculum delivery at UCL. I am an UK Higher Education Academy certified*
(2017) educator skilled at adapting content to diverse learning levels and
interdisciplinary audiences ranging from biology, chemistry, pharmacy,
pharmaceutical sciences, microbiology to optometry. I have a track record of
classroom, and practice-led teaching that span cutting-edge fields like cancer
biology, sustainable drug design, experimental therapeutics and biomarker
discovery. These experiences are complemented by leading practical and case-
study sessions, and developing and managing interdisciplinary curricula. Further,
I use my published pedagogic research on student learning preferences
(presented at a national education conference) to customize development of

25
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assessments and curricula for each student cohort and ensure that materials are
tailored to optimize engagement and understanding. Further, my ability to
customize materials dynamically during sessions, ensures that students at all
levels, stay engaged and achieve their learning goals.

Before becoming a Lecturer in 2019, I completed my postdoctoral research
at the University of Manchester (2010-2018), focusing on advancing knowledge
on women’s cancers, novel therapeutic discovery and development, and pre-
clinical testing cancers. Due to my contributions, [ have been promoted (by merit)
to Research Fellow in 2018. I earned my PhD through a Prevent Breast Cancer
Fellowship (charity based competitive funding) at the University of Manchester
(2007-2010), focusing on GWAS variants and their impact on cancer risk and
pharmacogenetics. [ hold both a bachelor's and a master's degree in biology and
molecular biology, respectively, both obtained in Turkey.

* a prestigious UK credential that recognizes excellence in teaching and student

support.

Dr Akhil Jain (Lecturer in Drug Delivery and Principal Investigator):

I am a Lecturer in Drug Delivery at the University of Manchester, with a
research vision centred on Electro-Pharmacy. I have published 27 peer-reviewed
articles, including nature nanotechnology, and holds an international patent. My
research, funded by prestigious organizations such as the MRC and Royal
Society of Chemistry, has secured over £120k, with a pending £1.9 million from
EPSRC, UK. My work explores bioelectronics and nanomedicine for precise
therapeutic interventions, exploiting my expertise in quantum nanotechnology,
electrochemistry, and drug delivery to pioneer next-generation healthcare
solutions.

In addition to my research, I am actively involved in undergraduate and
postgraduate teaching. At the University of Manchester, I deliver lectures on
nanomedicine and advanced drug delivery for second, third and fourth year
MPharm students and contributes to 1-4-year Enquiry-Based Learning (EBL)
cases. | have also designed and led practical modules, including nano-micro
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formulation and powder flow lab sessions. Previously, at the University of
Nottingham, I taught Biomaterials and Bioelectronic Medicine for MRes
students, along with undergraduate and postgraduate courses in
nanobiotechnology and advanced drug delivery. His teaching philosophy
integrates hands-on learning with real-world applications, fostering critical
thinking and innovation in pharmaceutical sciences. Beyond academia, I have
experience in outreach and mentorship, organizing public engagement activities
(placement host for the In2STEM, UK programme) and running a summer
course in the UK aimed at inspiring students from diverse backgrounds to
explore careers in pharmaceutical sciences and bioelectronics.

Before joining the University of Manchester in 2024, 1 completed my
postdoctoral research at the University of Nottingham (2018-2024), focusing on
bioelectronics for the treatment of hard-to-treat cancers. I earned my PhD
through a CONACyT fellowship at the National Autonomous University of
Mexico and the University of California, San Diego, in 2018, specializing in
advanced materials for enhanced tumor delivery, multimodal imaging, and
photodynamic therapy. I hold both a bachelor's and a master's degree in

biotechnology, both obtained in India.

Course Description

This summer school offers a unique opportunity to explore the cutting-edge
intersection of innovative cancer research, pharmaceutical sciences and drug
delivery. It is designed for students passionate about drug discovery, drug
delivery, and the future of medicine whom are also interested to learn about
various sectors in pharmaceutical industry or academia.

To maximize student development, this program combines interactive
lectures, expert interviews, hands-on activities, self-study and collaborative
discussions to provide a comprehensive understanding of fundamental
challenges and opportunities in developing and delivering innovative cancer
therapies.

Program Highlights:
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Expert-Led Lectures and Interviews: Learn from leading experts in cancer
biology, drug discovery, delivery and testing.

Hands-On Activities: Engage in simulations, case studies, and group projects to
apply theoretical knowledge to real-world scenarios.

Collaborative Learning/Discussions: Work in teams to design drug
development plans, present findings, and receive constructive feedback.

Global Perspectives: Compare and contrast drug discovery and delivery trends
in China with global efforts, highlighting the role of emerging technologies in

overcoming challenges.

Who Should Attend?

This program is ideal for wundergraduate students in pharmaceutical
sciences, biology, chemistry, biomedical engineering, or related fields who are
interested in cancer research, drug development and delivery, and the

transformative potential of emerging technologies in medicine.

Syllabus

Session 1: Welcome and Orientation

Lecture #1: Introduction to the programme and expectations

Activity: Scientific Speed Dating

Live Poll#1: To assess student background, expectations and learning
preferences

Quiz#1: To assess core knowledge on drug discovery, development and drug

delivery

Session 2:
Lecture #2: Introduction to cancer
Discussion & Activity (1): Most common cancers & cancers with unmet need in

China

Session 3:
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Lecture #3: Conventional and innovative cancer treatments and their outcomes
Discussion & Activity (2): Critical assessment of current cancer therapies in

China

**1 hour self-study time to go over material**

Session 4:
Lecture #4: Introduction to Drug Discovery
Discussion #1: Drug discovery trends in China and its comparison to global

trends

Session 5:

Expert Interview #1: Drug Discovery Challenges

Discussion #2: Challenges in drug discovery process in China and globally
Discussion #3: Emerging technologies (Al) and their use in overcoming

challenges in drug discovery

Session 6:
Lecture #5: Introduction to Target Discovery
Discussion and Activity (3): Critical Assessment of most targetable cancer

hallmarks in China and its comparison to global efforts

**]1 hour self-study time to go over material **

Session 7:
Lecture #6: Drug Design
Hands on activity #1: Drug design simulation using available computer

programmes (eg. molecular docking).

Session 8:
Enquiry Based Learning #1: Cancer Target Discovery and Challenges
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Session 9:
Lecture #7: Drug Delivery Systems
Enquiry Based Learning #2: Case study on designing a drug delivery system.

**1] hour self-study time to go over material**

Session 10:
Lecture #8: Brief summary of learning highlights
Discussion #4: Open Q&A session.

Quiz#2: to assess core knowledge on drug discovery pipeline and drug delivery

Session 11:
Lecture #9: Nanomedicine: Nanoparticles in Medicine

Discussion #5; Discussion on a well-known cancer nanomedicine

Session 12:

Enquiry Based Learning #3: Nanoparticle-based drug delivery system for cancer.

**1 hour self-study time to go over material**

Session 13:
Student Presentations #1: Students will be assessed and will receive constructive

feedback on their work.

Session 14:
Lecture #10: Future Medicine: Bioelectronic Medicine.

Hands on Activity #2: Hands on experience with “electric orange”.

Session 15:
Lecture #11: Preclinical Testing
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Discussions #6: Identify factors important for moving a drug to clinical trials

**1] hour self-study time to go over material**

Session 16:

Lecture #12: Clinical Trials

Quiz#3: To assess background knowledge on clinical trials

Discussion #7: Challenges for clinical trials in China and how these compare to

global challenges

Session 17:
Expert Interview #2: Clinical Trials
Discussion #8: Clinical trial paper that is relevant to EBL#4

Quiz#4: To assess background knowledge on clinical trials

Session 18:
Enquiry Based Learning #4: Designing a Cancer Clinical Trial

Decision-making scenario - students choose trial parameters.

**1 hour self-study time to go over material**

Session 19:
Lecture #13: Future Trends in Drug Delivery
Discussion #9: Emerging trends in drug delivery in China and Globally (e.g.,

smart drug delivery systems, personalized medicine, Al).

Session 20:

Enquiry Based Learning #5: Designing a Drug Development & Delivery Plan
Discussion and Activity (4): Students work in teams to create a simplified drug
development plan for their target in their selected cancer type and complete their
presentation.
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Session 21:
Student Presentations #2: Students will be assessed and will receive constructive

feedback on their work.

**1] hour self-study time to go over material**

Session 22:

Lecture #14: Career Opportunities in Pharmaceutical Sciences (R&D, regulatory
affairs, clinical research).

Discussion #10: How would increase in cancer incidence influence
pharmaceutical sciences industry in China and globally? How would Chinese
government investment and Al tool development will impact the field (esp

considering their help in overcoming challenges in drug discovery)?

Session 23:

Lecture #15: Overview of skills for pharmaceutical sciences career opportunities
in China and globally

Hands on Activity#3: Students

- to check their CV against the skills required for their desired career path

- to devise a plan for obtaining future opportunities to make their CV globally
competitive?

Discussion #11: Discuss these plans for future development?
**]1 hour self-study time to go over material **
Session 24:
Lecture #16: Overview of learning outcomes
Live Poll#2: Feedback on the sessions and summer school overall

Celebrate students’ achievements
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Programme Analytics:

Total 24 sessions composed of following aspects:
16 Lectures

2 expert interviews

5 enquiry based learning

2 student presentations

11 Discussion sessions

4 quizzes

4 presentation related activity

3 hands-on activity

2 live polls

*#7 independent study hours** are integrated throughout the programme to

support student learning.
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Drug Delivery Systems for pharmaceuticals
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Resume of Instructor

Professor Hughes has a pharmacy degree and a PhD in drug delivery. Her

teaching and research interests center around optimizing drug delivery through

formulation innovation and pharmacokinetic evaluation.

She has published

100 international review publications and is inventor on patents for ketamine-

controlled release oral dosage form.

She has taught pharmacy and

pharmaceutical science undergraduate students for 30 years in New Zealand.

Course Description

How are bioactive molecules (drugs) converted into easy-to-use medicines?
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This course introduces students to the physiological factors of the body and

physiochemical properties of the bioactive compound (drug) and delivery system

that influence drug release and entry into the body.

Specifically, a student will learn how to do the following:

e Describe how the anatomy and physiology of an organ/route (parenteral, oral,
transdermal, ocular, pulmonary, nasal and buccal) can influence delivery of a

bioactive [substance].

e Explain the mechanism of release of bioactives [substances] from dosage

forms into body and how these can be altered to enhance drug absorption.

e Discover how delivery systems are designed to allow administration of
bioactives [substances] via the parenteral (injection), oral, transdermal,

ocular, pulmonary, nasal and buccal routes.

e Introduce pharmacokinetic aspects of dosage form design for product

development.

Syllabus

Section One: Introduction to drug delivery? Discover how bioactive
molecules are formulated into dosage forms, what properties of drugs are
important to understand to develop dosage forms for medications.

(3 lectures (3 hours) + one discussion workshop (2 hours))

Section Two: Review the anatomy and physiology of absorptive sites in the body;
understand bioavailability and the main components of dosage regimens (dose
and frequency of administration) for medicines.

(5 lectures (5 hours) and one discussion workshop (2 hours))
Section Three: Examples of dosage form design: parenteral (injectables); oral;

buccal; pulmonary; nasal; ocular topical and transdermal.

(5 lectures (5 hours) and one discussion workshop (2 hours)).
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Section Four: How pharmacokinetics (time course of bioactive in the body) of
new dosage forms are evaluated in product development.

(5 lectures (5 hours))
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Interdisciplinary Applications of Data Science in Healthcare
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Sun Zhe studied at Keio University and Yokohama City University in Japan and
obtained a PhD in Science. In 2015, he joined the Brain Science Comprehensive
Research Center of the National Institute of Physical Chemistry in Japan (led by
Nobel laureate Professor Toshiyuki Tone) and served as a research assistant and
researcher. From 2017 to 2020, served as a researcher in the POST-K
supercomputing project team of the Information Systems Headquarters. I have
been a researcher at the Optical Quantum Science Research Center since 2020.
In 2021, he also served as a full-time assistant professor at Nagoya University
School of Medicine. Starting from 2021, I will work as a part-time lecturer at the
School of Medicine of Shuntian University. Starting from 2023, I will be
appointed as a lifelong teacher and independent PI at the School of Health Data
Science of Shuntian University, which is currently being established. Dr. Sun
Zhe joined the Fukuyama Supercomputing Project of the Ministry of Education,
Culture, Sports, Science and Technology of Japan in 2017, responsible for the
simulation research of the human brain based on billions of supercomputers. The
research aims to simulate the entire human brain circuit on the E-class
supercomputer Fukuyama. Since 2024, I have been the only Chinese research
representative to undertake the key project of 'Digital Brain' in the Japanese

Brain MINDS program.

Course Description
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This 16-lesson course is structured into three main modules:

1. Interdisciplinary Applications of Data Science in Healthcare

* This module focuses on leveraging artificial intelligence, machine
learning,  and deep learning techniques to analyze healthcare data, uncover
hidden insights, and enhance decision-making and personalized treatment
strategies.

2. Computational Science in Healthcare

» Itemphasizes the application of supercomputing technologies and sensor
developments in healthcare, covering topics such as large-scale data processing,
real-time monitoring, and intelligent diagnostics.

3. Advancements in Computational Neuroscience and Artificial
Intelligence

 This section explores the recent developments in computational
neuroscience and its integration with artificial intelligence, discussing innovative
prospects for future applications in the healthcare sector. will be placed on
regulatory requirements from major agencies such as the FDA, EMA, and
NMPA, as well as global quality standards (GMP, ICH guidelines). The course
will also cover emerging trends and challenges in the industry. Students will
apply their knowledge of quality and regulation in the critical evaluation of
industry documentation. They will also be equipped with the skills required for

the development of industry-relevant protocols.
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Syllabus
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English Syllabus (16 Lessons)

July 8 (Day 1): Applications of Data Science in Healthcare — 6 Sessions

1. Course Introduction & Overview of Data Science Fundamentals

» Introduce course objectives, schedule, and basic concepts of data science.

2. Characteristics and Preprocessing of Healthcare Data

» Discuss data collection, cleaning, and the unique challenges of
healthcare data.

3. Applications of Al and Machine Learning in Analyzing Healthcare Data

» Present common algorithms and their practical applications in healthcare.

4. Case Study: Deep Learning in Medical Imaging and Diagnosis

* Analyze real-world examples showing how deep learning aids medical
diagnostics.

5. Group Discussion: Challenges and Opportunities in Data Science for
Healthcare

* Engage in group discussions to explore current challenges and future
trends.

6. Summary & Q&A Session
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* Review the day’s content and address student questions.

July 9 (Day 2): Applications of Computational Science in Healthcare — 5
Sessions

1. Overview of Computational Science & Supercomputing Technologies

* Introduce the principles of computational science and the role of
supercomputers in healthcare.

2. Supercomputing in Processing Healthcare Big Data

»  Explore how large-scale computing handles complex healthcare data.

3. Sensor Technologies and Real-time Monitoring in Healthcare

» Discuss practical applications of sensors and IoT for real-time health
monitoring.

4. Group Discussion: Cutting-edge Technologies in Healthcare -
Applications and Challenges

* Share insights on the future impact and challenges of supercomputing
and sensor technologies.

5. Case Analysis & Q&A Session

» Analyze specific case studies to reinforce learning and clarify doubts.

July 10 (Day 3): Applications of Computational Neuroscience & Al —5 Sessions

1. Introduction to Computational Neuroscience: Concepts & Evolution

* Overview of the development and key concepts in computational
neuroscience.

2. Brain Data Analysis Methods and Associated Challenges

» Discuss techniques for analyzing neural data and the inherent challenges.

3. Al Applications in Neuroscience Research

« Examine how Al is revolutionizing neuroscience research and clinical
practices.

4. Group Discussion: Integrating Computational Neuroscience and Al —
Future Prospects

» Explore the synergy between neuroscience and Al and discuss emerging
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trends.
5. Student Presentations, Course Wrap-up & Feedback
* Students present discussion outcomes, followed by a course summary

and feedback session.
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