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Purpose of this

lecture is,

1. to understand the principle of HPLC separation, and how we can improve its performance
2. to understand how to use the intermolecular interactions in the separation of substances

3. to understand how we can separate analytes possessing various properties such as hydrophobic, hydrophilic, and ionic
nature

This lecture introduces basis of HPLC separation and analysis method, and, shows their application to bio-related material
separation. Begging from basic theory of chromatography, the application examples of high performance separation system
for the separation and detection of complex biological sample component will also be presented.
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Understand the separation mechanism of chromatography.

Be able to evaluate the quality of chromatographic separation.

Learn how to utilize intermolecular forces in various separation modes.
Learn how to classify separation media.

BE2DERE O FHEEX / Fulfillment of Course Goals (JABEE BS&ERIE D &)

REEHEEE Course Plan

No. IEH Topics AA Content
1 H|HPLCHIER., 7R~ 77 | BRAEKIOAT N7 74 —ICB T2 0BERIE, #4358, EREH
1 —DER
Z | Overview of HPLC, Basics of | We learn overview of separation principle, machines, and theory of HPLC.
chromatography
2 B|78x b0 774—017 X | #RE., BREH. BREs. 2HE
— X
Z | Parameters in | We learn about parameters in chromatography, such as linear velocity, theoretical
chromatography plate counts, height equivalent to the theoretical plate, and resolution
3 B | 70~ o774 -8, 98 | N FIEAY OFER, RE. 28 BIRM. 57 LM% 98EN T L OMEResHlE
AR S 1
Z | Theory in chromatography: | We learn about methods to evaluate band broadening, retention, separation,
evaluation  of  separation | selectivity, and column efficiency.
media 1
4 B | 7R~ o274 —8m, 98 | N> NEDY OFER, RE5. 28 BIRM. 57 L8 98EN T L oMeeilx
AR S 2
& | Theory in chromatography: | We learn about methods to evaluate band broadening, retention, separation,
evaluation  of  separation | selectivity, and column efficiency.
media 2
5 B | 7R~ o274 —8m, 98 | N> FED Y OER, REF. 28 BIRM. 5 Z LMERE. 98EN T L oMeeiHlx
AR FHE 3
Z | Theory in chromatography: | Theory in chromatography: evaluation of separation media 3
evaluation  of  separation
media 3
6 B | 7R~ 72740 -8B, 98 | N> FEDY 0FR, R, 28 BIRE HZ LM 28EH 5 L OMERET@E
AR O S 4
& | Theory in chromatography: | We learn about methods to evaluate band broadening, retention, separation,
evaluation  of  separation | selectivity, and column efficiency.
media 4
7 B | ¥#HPLCEEMRLZEHIA | $¥HHP L CEER. BEE. BEORE - (RIFIEE
1
& | Reversed-phase HPLC 1: | We learn about reversed-phase HPLC: stationary phase, mobile phase, relationship
Stationary and mobile phases | between solute structure and retention.
8 H | ##HPLCEEMLBEA | DEROREN. DREHEAD SR
2
Z | Reversed-phase HPLC 2: | We learn about optimization of separation system, and higher performance of
Separation efficiency separation media.
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9 B | BAMEEEER 7~ 77 | HAKEEEER AT 727 4 —OR#. BEEHE. BEE
74—1
%= | Hydrophilic interaction | We learn about characteristics of hydrophilic interaction chromatography: stationary
chromatography 1 and mobile phases.
10 B | iKMEBEEFER 7~ 77 | BKEEEER 7 AY 727 4 —DEttselt
74 =2
Z | Hydrophilic interaction | We learn about higher performance of separation by hydrophilic interaction
chromatography 2 chromatography.
11 | B |44 vxara<x b o774 | AF XA IOT N7 70 —08#. BEHE. BEiE
% | lon-exchange We learn about characteristics of lon-exchange chromatography: stationary and
chromatography mobile phases.
12 | B | kFZHE /o< b o774 — KFEHER IOV 77 4 — 0. BEEME. BEE
Z | Chiral resolution | We learn about characteristics of chiral resolution chromatography: stationary and
chromatography mobile phases.
13 | B | Y14 XK/ F 774 | VAR O< N7 7 4 —08, BEME. BEIE
= | Size exclusion | We learn about characteristics of size exclusion chromatography: stationary and
chromatography mobile phases.
14 | B | B5R - 20w, SFOS | 7YX N2 74 —208EN T LORER, BEEORRE., Z Rt &k 2BEkaet.
Asl1 E—0F w74
% | Recent applications: ultrahigh | We learn about state-of-the-art of chromatographic separation column, ultrahigh
performance and ultrahigh | separation efficiency, multidimensional HPLC, and peak capacity
separation efficiency 1
15 | B | BeE - oMo, 5ot | £AFERS O—FST - REDHDI/AY T 74—k
Rl 2
% | Recent applications: ultrahigh | We learn about omics study of bio samples by HPLC: comprehensive separation and
performance and ultrahigh | identification of complex mixtures
separation efficiency 2
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Required study time, Preparation and review

BE%)

H | #RECHL, SEERNR. H2VESERICETE2FEZ 2HH. RERNRICET2EE %2 1 BH. bt C3BHOFE -
BEICA, EHRBRICER27-00FEH™MEET 5,
Zm | Foreach class, 2 hours preparation on the text book contents or references, for one hour a review about the course contents

will be required. In addition, it takes the reviewing time to prepare for periodic test.

HR}E SEZE Textbooks/Reference Books

H | HPLC Columns Theory, Technology and Practice (U. D. Neue #&. Pergamon Press)
Z | HPLC Columns Theory, Technology and Practice (U. D. Neue, Pergamon Press)

BB D iR R VAL Grading Policy

H | REOBERORRL, BEICOVTORAE., X LA—-FBLUOTHHROBRLHLEMNITHEY 2, #AE. FER LFK—+
“50%. THHRABREZ50%& L. 6 0 RULERLIZGEICEMNZRES %,
% | Degree of understanding of the lessons, study of the issues, presentation on the contents, the results of the periodic test.

are totally evaluated. Total score is composed by research and presentation (50%) and a periodic test (50%), and to certify

the u

BEEIEZ Point to consider I
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