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I’m Andrew Kao 01

Sweden KTH, Royal Institute
of Technology

2012/1/8~2012/6/28 Fall

I’d like to tell you guys:

Why not just finish this article and make your own

decision!

Exchange Student Foreword

I chose to be an exchange student at my last semester in my university. Due to this
decision, | needed to prepare a lot no matter materially or psychologically; for
example, | can neither spend my last semester with my classmate nor attend the
graduation ceremony. There are several reasons why | choose Sweden. First, |
would like to choose a special country, because most of exchange student chose to
go to the United State. Second, although Sweden has their own language, it is still
an English-speaking country; therefore, I can still communicate with them even if |
do not understand their language. On the other hand, | hope I can train my English-
speaking skill, so I can communicate in English more smoothly.

Introduction to Exchange University

KTH, Royal Institute of Technology (Kungliga Tekniska Hogskolan), is a university
in Stockholm, Sweden. KTH was founded in 1827 as Sweden's first polytechnic
and is one of Scandinavia's largest (the largest by certain definitions) institutions of
higher education in technology. KTH accounts for one-third of Sweden’s technical
research and engineering education capacity at university level. KTH offers
programs leading to a Master of Architecture, Master of Science in Engineering,
Bachelor of Science in Engineering, Bachelor of Science, Master of Science,
licentiate or doctoral degree. The university also offers a technical preparatory
program for non-scientists and further education.

There are a total of just over 13,000 full-year equivalent undergraduate students,
more than 1,500 active postgraduate students and 2,935 full-time-equivalent
employees. KTH is one of the leading technical universities in Europe and highly
respected worldwide, especially in the domains of technology and natural sciences.
The quality of education in KTH is also authenticated. In 2007, by government
initiative, the Swedish National Agency for Higher Education employed an
international expert committee to find and award the top five highest quality




education areas among all universities and colleges in Sweden. The Royal Institute
of Technology received one such "Centre of Excellent Quality in Higher
Education”. It is the only higher education institution in the Stockholm/Uppsala
region to receive an award. In 2009, KTH was the only institution among all
Sweden's universities to be awarded "Centre of Excellent Quality in Higher
Education". In 2010 the university was ranked 150th in the world by QS World
University Rankings, and in 2011 it was ranked 53rd in the world for Engineering
& Technology and 99th in the Natural Sciences. In 2010 Times Higher Education
World University Rankings ranked KTH 5th in Sweden, 80th in Europe and 193rd
in the world.

Course Introduction

BB2480 Energy and Environment

Today, exhaust and pollution of the environment are of high concern to many of us.
This involves both the production of products from non-sustainable resources but
also the waste that we are continuously accumulating in water, soil and in the air.
For treatment of these problems, now and in the future, the efficient use of living
cells constitutes an important tool. This course gives you an overview of areas and
methods where living cells are used to contribute to the goal of a sustainable
environment. This involves the use of biological methods for example in treatment
of waste, to enrich compounds from low mineral ore, design and operation of
commercial bioprocesses for production of chemicals, biomaterials and biofuels.
The course will also treat examples of the negative impact that microbial activity
might have, for example in the spoilage of food and beverages and the metal
pollution of ground water that is a result of mining processes.

BB2400 Bionanotechnology
Learning outcomes
This course will provide the basic elements of the interface concepts between
biology and nanotechnology. The course will focus on the living systems at the
nano and micro level as well as the role of genes, proteins and other
macromolecules as the building elements of nano structured devices.
After successful completion of the course, the students should be able to:
Understand the basic concept in cell biology and cell organelles
Capable to define biological macromolecules
Understand the basic concept in molecular recognition
Give an example and explain the function and potential application of protein
based structures




- Give an example and explain the function and application of DNA based
nanostructures

-« Present the result of the laboratory exercise as written report
Course main content
The molecular machinery of the cell, as well as the physico-chemical interactions
between the cells characterizes the living systems. Understanding the assembly of
the cell opens some exciting possibilities to construct artificial structures in applied
nanotechnology, which will mimic the functions of the biological systems.
A major challenge is to exploit the structures and processes of biomolecules at the
cellular and organ-specific levels in order to design novel functional materials,
biosensors and bioelectronic components.

Lab

Basic sterilization techniques; delivery of molecules/nanoparticles by endocytosis;
identification of pathogenic organisms by magnetic nanoparticles-based techniques

BB2530 Micro and Nanotechnologies for Biotechnology
Learning outcomes
The aim of this course is to give a broad introduction to the interdisciplinary field
of micro- and nanotechnology and will highlight basic concepts of microfluidics
with emphasis on “Lab-on-a-chip” systems for biological applications.
After the course, you will be able to:

Describe the concept of “Lab-on-a-chip”

Describe the main microfabrication technologies used to microfabricate
microchips and chose the appropriate material and design of micro- and
nanostructures for a given biological problem

Explain potential and limits of microfluidics and suggest strategies to handle
challenges.

Participate in scientific discussions regarding the usefulness of micro-and
nanotechnology for a given biological problem.

Identify possible new application areas for micro-and nanotechnology as well
as identify future trends in this field.

Course main content

The course is focused on the use of micro- and nanotechnologies in biotechnology
and biomedical research. The lectures will include an introduction to microfluidics
and microfabrication technology as well as latest developments in application areas
such as nucleic acid and cell manipulation using cutting-edge microfluidic
technologies. During the course, an opportunity will be given to take part in




laboratory exercises and one test exam.

Learning in KTH

Inside School:

Generally, schoolwork is learning in school; however, learning attitude exhibited by
local students in class is much different from ours. The content taught by professors
was almost the same, but Professor often adjusted teaching method through
interaction with students. Professor not only adjusted the teaching direction by
following the issues raised by the students, and sometimes professors even go deep
into profound theories. The professors also attach great importance to the students’
point of views. They often divided us into several groups and discussed the issues,
then presented the results that we figured out. Sometimes, we even divided the
students into two groups to debate about the pros and cons about nano materials.
The contents of project/homework were much different from ours in Taiwan.
Unlike the projects/hnomework in Taiwan, there were not such complex calculation
or a lot of complicated formula; they tried to induct our creativity instead of
training our memory; that is, we needed to brainstorm and design some brand new
technology that we though it is possible to come into being in following 10 years.
This difference is quite impressive for me.

We are able to found the difference of Swedish education through observing
courses and projects. They pay much attention to cultivation of students' innovative
ability. In my opinion, innovation is very important for students, so I feel lucky to
go to KTH and learn with them.

I hope the domestic education can refer to such teaching methods so that students
can cultivate innovative ability.

Outside School:

Europe is very suitable for backpacking. There were many low-cost airlines to
European Union countries, so | could go travelling when | was available. Besides,
there was a long term holiday (Easter) in this semester, so | could make a longer
plan to travel. During Easter holiday, | went 3 countries included Finland, Estonia,
and Russia.

During travelling, | had the opportunity to make friends with the locals or other
backpackers. We also shared or exchanged our own travel experiences or private
attractions with each other. These experiences were quite rare and | thought | would
never forget it. | recorded these interesting things of the journey with postcards,
such as the local culture characteristics, city landscape, and the state of my mind.




Suggestion

If someone would like to go to Sweden for exchanging, | would give him/her
several suggestions. The climate, especially in winter, is really cold, so bringing a
warm coat is necessary. Due to high commaodity price, comparing the price in
different supermarket can help us save more money. Course selection also has some
knacks, choosing a course with your friends can help you follow the rate of
progress. Making friends is also important, especially for exchange students,
because you can learn different cultural characteristics from them and expand the
network of people. Last but not least, travelling in Europe is also important for us.
Through planning journey, we can train our logic and learn how to range suitable
time to sightseeing spot. Hope everyone can enjoy the exchange student life.

Photo

Welcome to Kungliga Tekniska
Hogskolan! We can see the logo of
KTH at the first building outside
the subway.
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The city hall of Stockholm. One of my favorite sightseeing spot in Sweden!
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IKEA would be the first choice if you’d like to buy any necessities in
Sweden. Almost everything you can find right here.

P.S Inside the photo is the first friend | made in Stockholm. (Kyo Hun Kang,
from Korea)

Albonova, Deportment of Biotechnology (It took about 20 mins to get here
form the exit of subway)
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Sometimes KTH hold some
activities, such as Ice skating
Night. (shoot at Kungstradgarden)




U Yy

_—

»

.;‘{

The largest classroom in Albonova




WELCOME TO

ICEHOTEL

A ('fIPPE"r DAGLIGEN/OPEN DAILY

10.00-18.00

ENTREBILIETTER | BUTIKEN/ENTRANCE TICKET
INTHE SHOP

GUIDAD TOUR PA SVENSKA 10.00 OCH 14.00

GUIDED TOUR IN ENGLISH 12.00 AND 16.00

Famous sightseeing spot: Ice Hotel

The sun rise of Kiruna




Well, we went to Geneva~ XDD

2013/10/18
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