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The Chromatographic Process
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Introduction

Tswett's Experiment

+Tall Glass Open Column filled with
Sand-Like Particles (1903)

* Ground-up Plant Extract in Solvent \4

* Poured into the Column and
noticed Colored Bands develop
as the Extract percolated
down through the Column

* Different Compounds had Separated

Chromato = Color
Graphy = Science/writing

Note: Tswett means color in Russian

Low Performance Liquid Chromatography
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Comparison of Performance
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REVERSED PHASE
90% of all HPLC Applications
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NORMAL PHASE SOLUTES
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SOLVENTS: n-hexane, chloroform, ethanol, 2-
propanol

ELUTION ORDER IN NORMAL
PHASE

1 1 2 3
CHs CH,
R 2 3 /\ ,/
E | oo I |
S
P 1 2
N g
N\
S IDI
E VOID N2
| I 2
TIME (MIN.)

ION-EXCHANGE

[ High Performance Liquid Chromatography

PRINCIPLE OF SEPARATION: : nTonn jnjpy

| |
/7 /

J] SIZE-EXCLUSION [ |

|
/

BIO-AFFINITY

I
/

J CHIRALITY 1

INORGANIC IONS,
ACIDS, BASES

SOLUTES: : n'onin

! I
/7 7/

POLYMERS, PROTEINS,
NUCLEIC ACIDS

PROTEINS &

ENZYMES I

SOLUTIONS

AQUEOUS BUFFERS, IONIC

|
/

ENANTIOMERS | |

CONDITIONS I

/ / /

AQUEOUS BUFFERS
AQUEOUS BUFFERS OR ORGANIC | AND SPECIAL
SOLVENTS

ADDITIVES

!
/

AQUEOUS OR
ORGANIC SOLVENTS

Dr. Shulamit Levin, Medtechnica

Shula_Levin@medtechnica.co.il




High Performance Liquid Chromatography - HPLC

Introduction
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= Amino Acids Analysis In Plasma
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BASIS FOR SEPARATION: CHIRAL RECOGNITION
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Chiral stationary phases:

* Ligand exchange

* n-Donor n-acceptor (Pirkle)

* Chiral Host-guest (cyclodextrin)
* Immobilized proteins

* Immobilized polysaccharides

SEPARATION OF ENANTIOMERS OF TERPENOIDS

SEPARATION OF 6 ENANTIOMERIC PAIRS OF CANNABINOIDS
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SIZE EXCLUSION CHROMATOGRAPHY
Gel Permeation Chromatography -GPC
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Clinical Applications

Test of haemoglobin variant for Thalassemia
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ap't Affinity Chromatograpy (AC)
nam

Target sample
molecule with full
affinity for the ligand
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ligand

AC relies upon a reversible highly specific binding reaction.

1. Equilibration
The column is conditioned
to promote adsorption of
the target molecule by
equilibrating it with binding
buffer.

| Binding buffer
R

Affinity
Chromatography
2. Sample application and wash R
The sample is applied under binding 3. Elution
conditions. The target
The target molecule binds specifically to molecule is
the affinity ligands, while all other desorbed and
sample components are washed eluted vbY switching
through. to elution buffer.
Binding tuffer . Elution buffer

» ¢
fo ® r
J" h’

Glycohemoglobin in Blood

Glycated proteins differ from non-glycated proteins by the attachment
of a sugar moiety(s) at various bindinghsnes by means of a
ketoamine bond. Glycohemoglobin (GHb) thus contains 1, 2-cis-
diol groups not found in non-glycated proteins.

These diol groups provide the basis for separation of glycated and
nonglycated components by boronate-affinity chromatography (1-
3). In this analytical technique, a boronate such as phenylboronic
acid is bonded to the surface of the column support.

Affinity Binding of Glycated Protein
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Hydrophobic Interaction Chromatography (HIC)
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2 Dimension Chromatography
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