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《電化學實驗課程》

台灣是電子產業王國，而電化學在電子工
業上扮演著相當重要的一環，包括電解、
金屬加工與處理、電池和海水淨化和廢水
處理等方面的應用，本課程為使大學課程
與產業應用結合，特別設計以下實驗內容
，使學生熟悉學術研究與產業的實際應用
。• 化學電池

• 電位測量

• 電解

• 電鍍



《分子結構模擬課程》

• 分子座標介紹

• 以圖形介面建立分子結構

• 量子化學計算理論簡介

• 分子結構及能量計算

• 分子光譜模擬

• 熱力學性質計算

• Spartan 軟體初階檢定



【課程大綱簡介】

《金奈米粒子合成與實驗感測模組》

• 金奈米粒子合成

• 金奈米粒子粒徑分析

• 玻璃基材表面俢飾

• 金奈米粒子表面固定化

• 折射率感測



金奈米粒子合成與感測實驗模組教學

1. 金奈米粒子合成 2. 金奈米粒子粒徑分析 3. 玻璃基材表面俢飾

4. 金奈米粒子表面固定化 5. 折射率感測
HAuCl4 (aq.)

Na3-citrate(aq.) 

2% MPDMS 
Overnight (約12 hr)

放置金奈米溶液
40 min
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Equation y = a + b*x

Weight No Weighting

Residual Sum of 
Squares

4.62473E-4

Pearson's r 0.99848

Adj. R-Square 0.99646
Value Standard Error

B
Intercept -8.01063 0.18485
Slope 6.00301 0.13518

yellow
↓

colorless
↓

purple black
↓

ruby red

主講：曾彥達博士
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Matlab 撰寫
圖形化介面入門
RS232/步進馬達控制
影像物件判別

Matlab程式設計
&儀器自動控制

物理系:
曲宏宇老師



螢光顯微技術
Fluorescent Microscopy

objective lens

lenssample

C
C
D

LED

filter

cell

How to build a fluorescent 
microscope

3D print

物理系:
林俊元老師



微影術及真空鍍膜

Photolithography
&

Thin film deposition

物理系:
姚松偉老師



What we do?



Key steps for photolithography
Substrate 
cleaning

Exposure

Development

Thin film coating  
(Cu, sputtering)

PR (PhotoResist) 
coating

PR removal
(Lift-off)

Substrate: Slide Glass

Slide Glass

Cleaning

PR coating

Slide Glass

PR

Mask

Slide Glass

PR

Slide Glass

PR

Slide Glass
Cu

Cu

Patterned Cu film

Developer



微生物生醫檢測技術

 革蘭氏染色法  最低抑制濃度

生醫系:
李政怡老師



細胞培養與毒性測定

 動物細胞培養之基本原理及操作

 細胞對抗癌藥物毒性測定(CCK-8 assay)之原
理及及操作

生醫系:
陳永恩老師



DNA生醫檢測技術
之基本原理

‧ DNA的結構與特色
(the structure and specificity of DNA)

‧ DNA的剪切與接合
(cutting and ligation of DNA)

‧ 細菌轉型 (transformation of E. coli)
‧ 載體選殖與抽取

(cloning and preparation of vector)
‧ 聚合酶連鎖反應法 (PCR)
‧ DNA重組技術的應用
(application of DNA recombination technique)

生醫系:
陳浩仁老師



Central Dogma Theory 

DNA

RNAProtein

Transcription

Translation

Regulation Reverse 
Transcription

DNA 
Replication

RNA 
Replication

Epigenomics?



The structure of dsDNA



Plasmid
 A small DNA molecule within a cell that is physically 

separated from a chromosomal DNA (episomal)
 Size: 1,000-20,000 bp
 Can replicate independently in host cell
 Usually found in bacteria, can also exist in archaea 

and eukaryotic cells
 May carry genes that benefit the host (e.g. antibiotic 

resistance)
 Artificial plasmids are commonly used as a cloning 

vector
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Wikipedia: Plasmid



Plasmid DNA extraction
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Carolina: Plasmid DNA Isolation Reagent System

Centrifuge and 
remove supernatant

solution I
Resuspend in 
solution I

Culture bacteria 
containing plasmid in 
liquid culture



Plasmid DNA extraction
 Alkaline lysis method is the most common method 

for extracting plasmid DNA from bacterial culture
 This method uses three solutions to separate 

plasmid DNA from the rest of the bacteria
 Solution I: resuspension buffer (store at 4°C)
 25 mM Tris-HCl (pH 8)
 50 mM glucose
 10 mM EDTA
 RNase A

 Solution II: denaturing solution (store at RT)
 0.2 N NaOH
 1% SDS

 Solution III: renaturing solution (store at RT)
 3 M Potassium acetate (pH 5.2)

19

Addgene: Recovering Plasmid DNA from Bacterial Culture



Spin column purification

20

Bioneer



Plasmid quality control
 The quality and quantity of DNA can be observed with its 

absorbance and the result of agarose gel electrophoresis

21

Absorbance Indicates presence 
of Target ratios

230 nm Organic compounds, 
sugars, urea, salts A260/A230 > 1.8

260 nm All nucleic acids A260 ≈ 0.1–1.0
280 nm Protein A260/A280 ≈ 1.8

Analysis of plasmid DNA by gel electrophoresis



Restriction enzyme
 Also known as restriction endonuclease
 An enzyme that cleaves DNA at or near specific 

recognition sites
 Found in bacteria and archaea as a defense against 

virus
 Commonly used in gene cloning, verifying plasmid strain

22



Molecular Cloning

23Addgene: Diagnostic Restriction Digest
Shomu’s biology: Restriction enzyme digestion principle



Bacterial transformation
 A process by which foreign DNA is introduced into a 

cell
 Transformation of bacteria with plasmids is 

important not only for studies in bacteria but also 
because bacteria are used as the means for both 
storing and replicating plasmids

24

Addgene: Bacterial Transformation

Transformation efficiency?
cfu (colony forming uint)/ug



2017 微課程實驗結果
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 使用script 撰寫
 學習將資料轉化成圖像
 利用開源軟體GMT進行資料圖像化過程
 可在windows介面下使用unix script產生

專業級科學圖像

電腦繪圖與應用

地環系:
溫士忠老師



數學系:
黃子偉老師


