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COURSE SPECIFICATION

The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

KA W) M2 Introduction to Nano-Biomedicine

HWE S TFE AR Department of Biomedical Engineering

BMEB211

E\ikfEiRE Major Elective Courses

2 / %72 Spring

YL English

T, EMEFTER, WHEER
jiang@sustc. edu. cn

Xingyu Jiang, Biomedical Engineering, Chair Professor

BhREE, AEMEZTER
11849027@mail. sustc. edu. cn
18682210049

Leni Zhong, Biomedical Engineering
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BRI iz JBIAHFATR | ZR/ES HE(FEMAKER) Sy
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
EShE 48 48
Credit Hours

ZBERE. HEEIER
Pre-requisites  or  Other| /G None
Academic Requirements

SRS HEHEIHR
Courses for which this course | /G None
is a pre-requisite

HEEREEA R AR TRRER. EMAR. R, MERZES TRER. WA, B 75851
Cross-listing Dept. AR, HENAES TRER

HERN RS HG SYLLABUS

# 2 H¥5 Course Objectives
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By the introduction of nano—biotechnology research methods and applications, students can
thoroughly understand the important role of nano-biotechnology.

ik ] iR Learning Outcomes

E AR 2], A T A IR GCK A HR O 7N 2 WEFE 575 DL ERER 9K R T BOR g
YA ), AR RN EIR UK BV ARRE SR AR — S ARNES:, N CUE TEW T AR W Ry 7 S5 40
FRPE—ANHT A T S

Students will 1) understand and master the knowledge, research methods and how to use
nanotechnology to solve problems in the biomedicine; 2) understand some basic concepts in both
nano—biotechnology and traditional biotechnology. This course will provide a new set of tools

for biomedeicine.

BRENEEHEAN (WRRETUISONE, WREABNAFTLAHT; mERSEBERE:, H¥EHAEH
EX7 )

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Section 1 GORMRIRIA (3 2
MBURFPRHRIR . 58 X SRR PR TRBAT SR AR 41
Section 1 Introduction
Introduction to nanomaterials, including origin, definition, types, and tools of nanotechnology.
Section 2 PIREYIRIE (3 R
R UM A RAE T B
Section 2 Biological Characterization of nanomaterials
Methods for biological characterization of nanomaterials.
Section 3 PIRMRLE R (3 )
7 B ZHAN R KA R BT i
Section 3 Fabrication methods
Introductions to different synthetic methods of nanomaterials.
Section 4 YIREYSHT (3 2R

BN RANRBARAE AN R ARSI 55 A% RSN 3 T (14 2 o
Section 4 Nanomaterials for biochemical assays
Introductions to applications of nanotechnology in protein and DNA detection.
Section 5 PORMPRIRE B (3 FH)

I UK R R B U, SR AS [F) 2R A2 1R R A8 KA L B AN (5] A3 42 5 W3 JFG 7 A
Section 5 Modification of nanomaterials
Introductions to surface modification of nanomaterials and applications to adjusting the surface
modification of nanoparticles to regulate its biological properties.
Section 6 GUKEEY) MEMS/NEMS (3 2i)
MIRER, HIE T2 A% A 240K 2E ) MEMS/NEMS .
Section 6 BioMEMS/BioNEMS
Introduction to BioMEMS/BioNEMS, including design, fabrications, and applications
Section 7 RS A (3 2D
MIRER, PR T2 N ) B 2R R s
Section 7 Introductions to microfluidics
Introduction to microfluidics chip, including design, fabrications, and applications
Section 8 HRARREIMER/HATRE (3 25

TGRS AR AME R Ry g, DL K — 2B ] S

Section 8 Construction of in vitro models of tissues based on microfluidic.
In vitro models for tissues and tissue engineering based on microfluidics with some examples.
Bt /NATCHR (3 20D
PN AL, AT IR IR e S PR E A B R R, TR P kAT R
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Mid-term presentation

In groups, students discuss and select topics related to the content of the class and present it
in the classroom.

Section 9 FE TS FIPURI RS R (3 8

LT H R BOR & KA L

Section 9 Synthesis of nanomaterials based on microfluidic chip.

Design of microfluidic channels for the synthesis of nanomaterials with unique features
Section 10  YRFHEE (3 FRHP)

87 B ZR KA 35 2 0 T 1

Section 10 Toxicology of nanomaterials

Introductions to toxicology of nanomaterials.

Section 11 PIRETEEMEE (3 %0

K AL T BN SR B 24008, Ui MPC AR T S o7 S a6 BRI

Section 11 Nanoelectronics and biomedicine

Nanoelectronics in biomedicine, such as nanoscale/microscale materials for highly stretchable
bio—devices.

Section 12 JIANNHABIGRKREYES B (3 0

&7 B LA R AR R L, R AR BUARRGUKR AW R 2 R R

Section 12 Typical problems in biomedicine

Introduction of a few typical problems as examples for the future development of nanomedicine
Section 13 GAKEY) (3 2ERT)

ME s AL il 2 DL S TUASJT T 4R A8 K 24590 o

Section 13 Nano—drugs

Introduction to Nano—drug, including definition, mechanism, fabrications, and applications
Section 14 PIRBIRER (3 R

DR BRIEL gL PRI, An4EA 5%, CRISPR/Cas9 BOARM T MR IGIT -

Section 14 Nanotechnology in drug delivery systems

Applications of nanotechnology in drug delivery, such as delivery of targeted therapy, and
CRISPR/Cas9 for tumor

WIRICHR (3 %20

FAMYEZ AW S IR AKR AV RN, RS, FEUR . EBEAT A .

Final presentation

According to the nano-biological knowledge learned in this semester, students choose related

topics and communicate in class.

b R ES %% A Textbook and Supplementary Readings
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1. Introduction to Nanoscience, Gabor L. Hornyak ...
2. ARAEYIREI, AR, ¥MTF, #PAEEYm, dbnt o BlEEdAd, 2014
3. YOKEAREZYIBEFRINA, & 306F 9w, dbat o ATl ki, 2015

[et al.].Boca Raton :

CRC Press, ¢2008
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Type of
Assessment

H & Attendance
WRERI

Class
Performance

NS

Quiz

WIEBH Projects

SRR

Assignments

BB
Mid-Term Test

BRI
Final Exam
BRME
Final
Presentation

HE (THREFE
35 A PG
E=w)

Others (The
above may be
modified as
necessary)

VR

Time

PP ASSESSMENT

HERBRETF N FHLLET
% of final Penalty
score

=

Notes

10

S R A AR R A 2 ST AE DL
Give feedbacks of the course
study in the classroom.

30

PN B 258 iR IR I H
H R 7 24N A ERE

Finish a team project via
presentation and help students
to learn about teamwork.

20

SEBUR L SR S S = 22 Y T
IG5 2 15 2] WA DA K
IR

Through mid-term and final
revision, help students to
summarize the whole course and
their results

40

ISR R, B AR phor
TCAREES): ICIRNE SRE N
B, FH LA IR A B A
F2E; Help students to learn
how to give individual
presentations through a
presentation test in the final
exam, of which contents will
be highly related to the
course.
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20. 124> 773\ GRADING SYSTEM

M A. +=2% %% Letter Grading
OB. =&id4%] GEZ/AEE) Pass/Fail Grading

iR fE# it REVIEW AND APPROVAL
21. FEERE ST U T RAENZE RS HET

This Course has been approved by the following person or committee of authority




