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Undergraduate Program of

Pharmaceutical Engineering Specialty
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Pharmaceutical Engineering specialty of Southwest Jiaotong University (SWJTU) was
established in 2002, which is an undergraduate program under key construction by both the life
science section of school and the “Four Action Plans”. The Pharmaceutical Engineering was
selected to be an "Excellent Engineers Education and Training Program™ of Sichuan Province in
2013, and it is affiliated to the department of Pharmacy, School of Life Sciences and Engineering.
The specialty began enrolling students nationwide in 2002. This undergraduate program needsfour
years of full-time study and the graduates are endowed with a bachelor's degree in engineering.At
present, the program enrolls about 120 students each year, and currently has about 480 students.
By 2020, the cumulative number of graduate students exceeds 1,500, who mainly distributed in
Sichuan and southwestern provinces, which has made outstanding contributions to the
development of Sichuan local economic and pharmaceutical engineering related industries.

There is a high-level and high-quality teaching team for this program (including 78 full-time
teachers, half of which ever studied or worked overseas).Among them, there are 37associate
professors and professors, 1 academician who is employed by two or more institutions at the same
time, 1 winner of the Distinguished Professors of the “Cheung Kong Scholars” Program and the
National Science Fund for Distinguished Young Scholars Program, 1 winner of the first batch of
"Thousand Youth Talent Program™ of the Organization Department of the Central Committee, 1
member of the National Pharmacopoeia Commission, 1 member of the Ministry of Education
talent in the new century (cross-century), 2 winners of “Thousand Youth Talents Program” of
Sichuan Province, and 83% doctoral degree holders, 58% teachers with oversea experience.



This specialty cultivates engineering and technical talents who are capable of mastering the
basic theories, knowledge and skills of traditional Chinese medicines, chemical pharmaceuticals
and biopharmaceuticals, and engaging in the production, technological development, applied
research and management of pharmaceutical products in the pharmaceutical, fine chemical and
biochemical industries, based on study of chemistry, engineering and pharmacy, through deeply
embedding in drug research and development, pharmaceutical production and management
practice training in pharmaceutical enterprises.

Ll ARRS: 081302

Program Code: 081302

L AFR: 125 TR

Program Name: Pharmaceutical Engineering
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This major trains engineering, scientific and technological talents in the pharmaceutical field
with full development in morality, wisdom, physique and aesthetics, and alsowith superior
ideological,moralquality,humanisticquality,professionalquality,physical and mental quality.
Thenthey can engage in pharmaceutical scientific research, product and process development,
engineering design, enterprise production and quality management in pharmaceutical companies,
health care and other industries, and become the technical or management backbone of their
working department.

After 5 years of work, graduates can achieve the following goals:

Training Objective 1:The graduates can comprehensively use the theoretical and technical

means of the pharmaceutical engineering profession, with the help of modern engineering and



information technology tools, to analyza and solve complex engineering problems in drug

manufacturing.

Training Objective 2: The graduates shouldpossess the ability of communication and
management with related industry and professionals, and be able to lead, coordinate or integrate
into the design and implementation of pharmaceutical engineering projects, and play the role of
backbone.

Training Objective 3: The graduates shouldhave a widen professional and international
perspective , possess good humanities, social sciences literacy and high sense of social
responsibility, they should also have ability to comply with relevant industry regulations and
ethics in working practice.

Training Objective 4: The graduates of consciousness and ability of independent learning
and lifelong learning will be further improved, and professional quality will be further enhanced to
meet the needs of industry development..
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Graduation Requirements

After 4 years of undergraduate training, the graduates should meet the following
requirements in terms of knowledge, abilities and qualities:

1. Engineering knowledge: having theability to apply mathematics, natural science,
engineering foundations, and pharmaceutical engineering professional knowledge to the solution,
modeling, analysis, and program comparison of complex problems in the pharmaceutical process.

1.1 Having the ability to use basic knowledge and methods of mathematics, natural sciences
and pharmacy to establish and compare complex problems in the pharmaceutical process.



1.2 Having the ability to use mathematics, chemistry and engineering basics as well as other
relevant knowledge to establish suitable mathematical models for complex problems and solve
them in the pharmaceutical process.

1.3 Having the ability to apply mathematics, chemistry, engineering basics and other
relevant knowledgeas well as mathematical modelling methods to the deduction and analysis of
complex problems in the pharmaceutical process.

1.4 Having the ability to use pharmaceutical engineering related knowledge and
mathematical modelling methods for comparison and comprehensive analysis of complex
problems in the pharmaceutical process.

2. Problem Analysis: having the ability to comprehensively apply mathematics, natural
science, pharmaceutical engineering professional knowledge, combined with literature, to identify,
express and analyze complex pharmaceutical engineering problems, as well as verify the
rationality of solutions and obtain effective conclusions.

2.1 Having the ability to use basic knowledge and methods of mathematics and natural
sciences to identify and judge the key points of complex pharmaceutical engineering problems.

2.2 Having the ability to correctly express complex pharmaceutical engineering problems
based on the basic knowledge and basic principles, as well as mathematical models of natural
sciences and pharmaceutical engineering.

2.3 Having the ability to provide a variety of solutions based on the basic knowledge and
basic principles, as well as literature of natural sciences and pharmaceutical engineering.

2.4 Having the ability to use the basic knowledge and basic principles of pharmaceutical
engineering, with the help of literature research, to analyze the influencing factors in the
pharmaceutical production process and obtain effective conclusions.

3. Design/development solutions:for complex pharmaceutical engineering problems,
students can comprehensively use pharmaceutical engineering professional knowledge to design
systems or process processes that meet specific needs and develop corresponding solutions.The
design process should also reflect innovation awareness and consider society, health, safety, law,
and culture as well as environmental factor.

3.1 Grasp the basic methods for designing the pharmaceutical production processes, and
understand the factors that affect the goals of pharmaceutical engineering design and technical
solutions.

3.2 Having the ability to complete the design of related units of API production and
preparations in response to the specific requirements of solving complex problems in
pharmaceutical engineering.

3.3 Having the ability to design and develop pharmaceutical units and process flows in
accordance with the needs of drug design and production, and present the results in the forms of
drawings, design instructions, etc., to reflect innovation consciousness.

3.4 Having the ability to consider social, health, safety, legal, cultural and environmental
factors in pharmaceutical units, process flows, drug design and drug development.

4. Research: having the ability to conduct research on complex pharmaceutical engineering
problems based on scientific principles and scientific methods, including experiment
designing,experimental implementation, product testing, data analysis and obtaining reasonable
and effective conclusions through related information.

4.1 Having the ability to use correct experimental methods to synthesize, analyze and
identify drugs, and understand the determination methods of physical and chemical properties of
drugs.



4.2 Having the ability to design and judge the research route and experimental scheme based
on the pharmaceutical engineering professional theory and the specific drug preparation process.

4.3 Having the ability to choose or build experimental devices, adopt scientific and
reasonable experimental methods, and conduct experiments safely.

4.4 Having the ability to collect and collate experimental data correctly, correlate, analyze
and interpret experimental data, and obtain reasonable and effective conclusions through related
information.

5. Using modern tools: having the ability to select and use appropriate computer technology,
modern engineering tools and information technology tools for complex pharmaceutical
engineering problems, includingthe prediction and simulation for complex engineering problems,
and understand their limitations.

5.1 Knowing the usage principles of commonly used modern instruments and drawing tools,
and master the use of information retrieval tools and professional databases.

5.2 Having the ability to select and use appropriate pharmaceutical engineering related
software for pharmaceutical process design, process optimization, and equipment selection.

5.3 Having the ability to predict and simulate pharmaceutical engineering professional
problems and understand the limitations of specific pharmaceutical processes and drug design
with the help of pharmaceutical engineering related software.

6. Engineering and society: Understanding the laws and regulations related to drug
production, design and R &D.Having the ability to conduct a rational analysis based on
engineering-related background knowledge, evaluate the impact of professional engineering
practices and complex engineering problem solutions on society, health, safety, law and culture,
and understand the responsibilities.

6.1 Being familiar with technical standards, intellectual property rights, industrial policies,
laws and regulations related to the pharmaceutical industry, and understanding the management
system of pharmaceutical companies.

6.2 Being able to identify and analyze the interaction between the application of new drug
products, new technologies and new processes on society, health, safety, law and culture, and
understand the corresponding responsibilities.

7. Environment and sustainable development: having the ability to assess the impact of
engineering practices for complex engineering issues on environmental and social sustainability.

7.1 Understanding and evaluating the impact of pharmaceutical engineering technology on
economic, environmental and social sustainability.

7.2 Considering comprehensively the impact of pharmaceutical engineering practices on
economic, environmental and social sustainability, proposing possible solutions and safety
precautions in pharmaceutical design and production process from the perspective of
environmental protection and social sustainable development.

8. Professional norms: Possessing humanities and social science literacy, social
responsibility, establish and practice the socialist core values, be able to love work, be honest and
friendly in pharmaceutical engineering practice, understand and abide by engineering professional
ethics and norms, and fulfill responsibilities.

8.1 establishing and practicing the socialist core values, understand the socialist value

system, and understand the history, national conditions, situation and policies.



8.2 Understanding the core concepts of engineering ethics; understanding the professional
nature and responsibilities of professional engineers, and consciously abiding by professional
ethics and norms in engineering practice with legal awareness.

8.3 Having humanistic knowledge, speculative ability, operation ability and scientific spirit
and responsibilities of pharmaceutical engineers for public safety, health and welfare,
environmental protection and sustainable development.

9. Individual and team: Having the ability to assume the roles of individuals, team

members and other roles in a multidisciplinary team.

9.1 Having the ability to share information and cooperate with members of relevant
discipline teams in the pharmaceutical engineering profession, and understand the role and
significance of each discipline member for the entire team.

9.2 Having experience in organizational management; being able to integrate the opinions of
team members and make sound decisions.

10. Communication: Communicating effectively with peers and the public on complex
engineering issues, including writing reports and design contributions, presenting statements,
articulating or responding to instructions; having a certain international perspective and the ability
to communicate with others in a cross-cultural environment.

10.1 Being able to accurately express their own views on pharmaceutical professional issues
in oral, written, graphic and other ways, respond to queries, and understand the differences in
communication with peers in the industry and the public.

10.2 Being aware of the international development trends and research hotspots in the
pharmaceutical field, understand and respect the differences and diversity of different cultures in
the world.

10.3 Mastering foreign language application skills; being familiar with relevant professional
foreign language knowledge; having a certain international perspective; being able to
communicate with others in a cross-cultural environment.

11. Project management: Understanding and mastering engineering management principles
and economic decision-making methods, and applying them in a multidisciplinary environment.

11.1 Having a sense of technical economy and project management, and understanding its
role in the pharmaceutical process.

11.2 Applying the principles and methods of technology economy and project management
to pharmaceutical product development, process design and process optimization, etc.

12. Life-long learning: Awareness of self-directed learning and lifelong learning, with the
ability to continuously learn and adapt to development.

12.1 Being able to recognize the need for continuous exploration and learning, and having
the awareness of independent learning and lifelong learning.

12.2 Understanding the professional status and development trends. Having the ability to
autonomous and continuous learning and adaptive development.
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Degree: Bachelor of Engineering
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Main Subject: Chemistry, Chemical engineering, Traditional Chinese Medicine, Pharmacy.
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Main Course: 1. Discipline and Specialty Foundational Courses: Inorganic and Analytical
Chemistry, Organic Chemistry B (1. 11D, Physical Chemistry A, Biochemistry B, Fundamentals of
Medicine and Pharmacy;, et al.2. Specialized Courses: Instrumental Analysis, Medicinal Chemistry
A, Pharmaceutical Analysis, Chemical Engineering PrinciplesA,Pharmaceutics, Processing of
Chinese Medicine Engineering, Chinese Medicine Pharmaceutical Design, Pharmaceutical
Technology, Pharmaceutical Separation Engineering, Engineering Drawing A, Pharmaceutical

Equipments& Workshop Design, Pharmaceutical Production Quality Management Engineering, et
al.
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TGy AT S S 11
Calculus CompuTsory 5 0 1St School O.f 1.2
Semester | Mathematics ’
PR B i WL R 13
Linear Algebra B Compulsory 3 0 1St School of 2.2
Semester | Mathematics ’
MER R 55 gt W F2%H | BEEh
Probability & Mathematical com uTsor 3 0 2Nd School of 1.2
Statistics P y Semester | Mathematics
s o oy | VBRI
KA B | i B2 TR e
. 3 0 2Nd 11
College Physics B | Compulsory Semester School of
Physics
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ke L s 3 sy | WELRLE
Foundational KELMEE B I s 3 0 * 3R§" AR 2B 11
Courses on College Physics B 11 Compulsory S 4 School of '
Mathematics emester Physics
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e L T oy | LHEAE )
Fundamentals of Computer = 3 1 2Nd . ,
Programming Compulsory Semester Computing 12.2
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Electrotechnics and CompuTsory 2 0 3Rd mEIectricaI 1.3
Electronic Techniques Semester Engineering
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Computer Aided Design Compulsor 2 0 ATh School of Life 5.2
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FML b i | TRER 11
Inorganic and Analytical Com uTsor 4 0 1St School of Life 2'1
Chemistry P y Semester | Science and ’
Engineering
N | R
TN AL 95 i WL | TR 21
Experiments of Inorganic & Com uTsor 1 1 1St School of Life 5'1
Analytic Chemistry P y Semester | Science and ’
Engineering
ke s
I 257 R i 20 | TR 8.1
Fundamentals of Medicine Com uTsor 3 0 2Nd School of Life 12.2
and Pharmacy P y Semester | Science and
Engineering
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o AN H 1 2, 12
Organic Chemistry Bl Compulsor 2 0 2Nd -} School of Life 13
g y P y Semester | Science and 2.2
Engineering
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Semester | Science and 2.2
Engineering
- | R
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Professional Organic Chemistry Com ui:or 1 1 3Rd  |School of Life 4‘3
Foundational Experiment P y Semester | Science and ’
Courses Engineering
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Chemistry P y Semester | Science and '
Engineering
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Biochemistry B Compulsory 3 0 3Rd School of Life 41
Semester | Science and '
Engineering
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SRR G P B3| LEER 5.3
Scientific Writing Compulsory 1 0 3Rd SCh.OOI of Life 10.1
Semester | Science and '
Engineering
GUE
TR 50 A s 6| o 9.2
Engineering Economic and Co n% ﬂTS or 2 0 6Th ESccohnooorln?cfs 111
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College Physics Experiment | Distributional 1 1 3Rd N ’
- School of 44
1 Elective Semester -
Physics
G
A S5 B fRAE 3| TR 4.1
Biochemistry Experiment | Distributional 1 1 3Rd School of Life 4.3
B Elective Semester | Science and N
ﬁ%ﬂtﬂ Engineering BM% 2 %é%
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Foundational % 54 2 iﬁ?ﬁfyi Elect(;ye 3
5 2, PRz 48| TR credits
Courses %ﬁ“z%%% . Distributional 2 0 4Th School of Life 13
Natural Medicine Chemistry - . 2.1
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i 4 ifg%ﬁ?%
" s, PRz HAEH | TRRYERR
M%ﬁﬁ%ﬁ BB Distributional 2 0.5 4Th  |School of Life 4213
9y Elective Semester | Science and )
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Specialized Courses(Including Experiment)
46 20y, HorhfE 41 %4y, IRIE 5 %4, k12 0 %5
A total credits of 48, including 43 for compulsory courses, 5 for distributional electives and O for free electives
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Instrumental Analysis Compulsor 2 0 4Th | School of Life 5.2
Y P y Semester | Science and '
Engineering
| RS
(BT 95 i A | TRRER 4
Instrumental Analysis Com uTsor 1 1 4Th School of Life 5‘1
Experiment P y Semester | Science and '
Engineering
- iﬁ*ﬁﬂj&“ﬁ
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S A B wa ) LR 11
e . 3 0 4Th School of Life 2.2
Medicinal Chemistry A Compulsory S Sci d 24
TR emester | Science an .
é Engineering
Specialized .
Core Course . P ﬁiﬁmﬂiﬁ 4.2
2SR A i H 4| LRRYERE 43
Medicinal Chemistry Com uTsor 1 1 4Th School of Life 5'1
Experiment A P y Semester | Science and '
Engineering
A pl 1.2
L LR A i §aEW | TR 2.1
Principles of Chemical Com uTsor 4 0 4Th School of Life 2.2
Engineering A P y Semester | Science and 31
Engineering
ERTE ]
W TR B i 4| TR 23
Principles of Chemical Com uTsor 15 15 4Th School of Life 4.2
Engineering Experiment B P y Semester | Science and 9.1
Engineering
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Engineering Drawing A | Compulsory Semester | Science and 10.1
Engineering
3 yi A 5 Eil 5 /ﬁ I EEE]%EJE 4.1
U BAE 2 0 5Th  |School of Life 42
Pharmaceutical Analytics | Compulsory Semester | Science and 6.1
Engineering
| RS
o %5 i B5 M| TR a1
Pharmaceutical Analysis Com uTs,or 1 1 5Th School of Life 5‘3
Experiment P y Semester | Science and ’
Engineering
P iﬁ;ﬂjé'—%
N N FS5FH | THEYh 3.2
£ 3|2 WM& .
B 2 3 0 5Th  |School of Life 5.2
Pharmaceutics Compulsory Semester | Science and 53
Engineering
N iéﬁﬂjé'—%
s N St AL ,H (m YN
2SR L 1 | ST? ! SchIoiiljolfﬁfife 4.2
Pharmaceutics Experiment | Compulsory Semester | Science and 4.4
Engineering
. iﬁﬁﬁ?%
e s H 5| TR 11
A e IR L L1z 2.5 0.5 5Th  |School of Life 2.4
Drug Synthesis Compulsory Semester | Science and 4.1
Engineering
| R
i TR i 55 | TRRER 24
Processing of Chinese Com uTsor 2 0 5Th School of Life 3‘1
Medicine Engineering P y Semester | Science and '
Engineering
f= =
(LT (R KA "~ wspm| FOLBT 1o
Chemical Meter and T 2 0 5Th Electrical 1.3
Automation Compulsory Semester ectrica 2.3
Engineering '
ALy P‘-4
2 R TR s | i
Pharmaceutical Production W& 2 0 5Th  |School of Life 6.1
Quality Management Compulsory Semester | Science and 111
Engineering Engineering
P e =
Bl ptick s s m| LR 21
Pharmaceutical Design of g ) 05 5Th  |School of Life 33
Traditional Chinese Compulsory ' Semester | Science and 7'1
Medicine Engineering
ARl b 11
e i 6| TR 14
2y L2 LfE 2 0 6Th  |School of Life 3.1
Pharmaceutical Technology | Compulsory Semester | Science and 71
Engineering 111
P N =
WL R oo | oL 14
Pharmaceutical wiE 3 0.5 GTqu/ Sche ;;‘jf ]Lni fo 3.3
Equipments& Workshop | Compulsory ' Semester | Science and 3.4
Design Engineering 52
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Pharmaceutical Separation Com uTs, or 2 0.5 7Th School of Life 3' 4
Engineering P y Semester | Science and ’
Engineering
N N =
W23 B3 R mrem| Thew |11
Safety and environmental wie 1 0 7Th & School of Life 7'2
proteqtion of Compulsory Semester | Science and 8:3
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i g iﬁﬁf@“@
2 PRz B3| LR
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N N e N = .
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Specialized N - Distributional 2 0 4Th  |School of Life :
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iR RIS THER fz 550 | RN ”
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Practice Course
321 %5y, HorhfE 21 %4y, IREZ 0 %4y, 112 0 %5
A total credits of 21, including 21 for compulsory courses, 0 for distributional electives and O for free electives
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B, Semester | Training :
253XMF Center
B, H
e 55 B o 1 2 | ERRRES
gt AN ) i oo | TR 6.1
Basic Skills | Specialty Understanding = 1 1 School of Life 7.1
Training, Practice Compulsory Semlester Science and 9.2
Practical Engineering
Training,
Integrated Hfr Rl
i e 22 |
Curriculum | gy T jeismigfe it i B2 T o
Design, Design of Principles of = 2 2 School of Life '
Social and - - - Compulsory Semester . 3.2
Chemical Engineering Science and
Cultural 2 Engineerin 112
Quality g g
Practice
! P A
Graduation N = g oy | B ;FJ{‘%E
|nternship %‘Jgifiﬁﬁfiﬁlf ‘JZ"{I% %ES?;];‘{‘H I*EDE‘?‘LIZ% g%
and Design of Pharmaceutical | ~ 0 oo 3 3 Semester |School of Life 92
Graduation Engineering P y 3 Science and 112
Design Engineering
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AT E 05 s LRI
Comprehensive W& Short P ;
. 2 2 School of Life 111
Experiments of Compulsory Semester )
Pharmaceutical Technology 3 Sme_nce a}nd 122
Engineering
P A A
s | ERILES 6.1
) wiE 2 2 Shor Schoc?lzjf Life 6.2
Production Practice Compulsory Semester ; 8.2
Science and
3 Enai ] 10.1
ngineering
G 33
A M 1 22, 12
BV GBS0 Wi 2F 8 2 I%E%KJB. 4.4
Graduation Project Compulsory 10 10 8Th School of Life 72
Semester | Science and 10.1
Engineering 10.2
Z iR
Diversified course
34 25y, HpE 0 %0, BB 0%y, ®iZ4 %S
A total credits of 4, including 0 for compulsory courses, 0 for distributional electives and 4 for free electives
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B2 RlRE stz APy
Interdiscipli | Interdisciplinary Course of -
nary Course University
1 4 5,
KHEK N » I8 (PHREA
g EREF LRI WAL T
Aesthetic Aesthetic Education ) RS S
Education Specialty Courses of T AT,
Specialty University Free Electives
Courses 6-7 23] EXi 121 4
-1 TR i . .
el 4 67 | Thewhole 122 Credits Follo
Free Electives Semester school (nstruction
FRITIER — manual of
ﬁﬁ é&%%‘l’ﬂ;%ﬁ%} diversified
Subject Subject Competition - courses of
Competition Courses of University southwest
Courses Jiaotong
University)
/N 3
MR | srtinigr
. Personalized
Personalized . -
. Elective Courses of
Elective Universit
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B3N S B

Innovation and Entrepreneurship Practice
250, HbMg 2 %5, RIE0 %5, H1EB0%5
A total credits of 2, including 2 for compulsory courses, 0 for distributional electives and 0 for free electives
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Al Al
SR —
MELR el
. TR A AIHTSE
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and R et
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ve Quality Second and Third
Improvemen Classroom)
t Courses for
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Students, N e N N
Assessment ié‘i'ﬁg)ﬁ in*m}ﬂﬂﬂz ' ‘,IZ"TI% = 1$§ﬁlz DEpt 9.1
of Students' | Assessment of Students Compulsory 0 0 fall of Physical 9.2
Physical Physical Fitness Semester | Education
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05 Mt 161
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