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Separation Methods @@

e The mostcommon me

 An Introduction to Chrog %@

Pharmacy : @
1. Thin-Layer Ch Aography
2. Gas Chrg raphy

3. High ‘)a mance Liquid

/‘@ggz‘o graphy
@-‘0» actrophoresis
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An Introductlo?
to Chromato
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L
Chromatography

A physical method of separation.

Components partition between two phases.

Stationary phase - does not move.
Mobile phase - does move.

Solutes are separated due to differences in how they
interact with the two phases.

Prof. J. Al-Zehouri



1903
1931

1936
1938
1939
1941

1944
1950
1959
1965

1906 o_pidi s Jadine

Tswett first outlines principles
Lederer & Kuhn - LC application
First book on chromatography
Use of TLC and ion exchange

First synthetic exchange resins

First LLC paper

First PC paper

Reverse phase LC described 1952 GC

Gel permeation Marthin& James

Instrumental HPLC
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Mikhail Tswett invented
chromatography 1n 1903
during his research on
plant pigments.

He used the technique to
separate  various  plant
pigments such as
chlorophylls

Mikhail Tswett
Russian Botanist
(1872-1919)
Prof. J. Al-Zehouri



@ »Mobile phase
Mobil phase . T
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Chromatography

fe., ~ Funnel TECHMIQUES OF COLUMN CHROMATOGRAPHY

SRS

Eluting solvent added

y

7

%— Silica Gel

Sampila
S—

Solid matarial

Erlenmeyer
\  Flask

Glass wool plug

Eluent collacted

Typical chromato- )
graphic eolumn Prof. J. Al-Zehouri



and a stationary phase. T

a column.

Interacts with the st%@ hase the

slower 1t IS moved ga\
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The separation process involving the interaction
of one or more solutes and two phases.

Mobile phase il bl
A gas or liquid that passes through our
‘column’

Stationary phase =

A solid or liquid which does not move. |
!

- . i
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SPE

Principle
graphic separations.

.
.

of

chromato-
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SETES |
% Chromatography %=
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(\
O

Z

There are several types of interaction that have been
used to separate eluents.

Major Calegories st ) el
surface adsorption
solvent partitioning

ion exchange
relafive solute size (gerfitration) s
Affinity Chromatography

Prof. J. Al-Zehouri



Adsorption chromatography -

DA IR RO

The stationary phase is a solid. Separdation is dve to a
series of adsorption/desorption steps.

'
—
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g o5
Separdtion is based on solute partitioning between two
liquid phases.
(relative solubility)
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lon exchange chromatography %=
<Y Jalal

The stationary phase has an ionically charged surface,
opposite that of the eluents.

Prof. J. Al-Zehouri



* |s a separation technique based

differences in molecular sizes
chemical properties. P

beads ( Statrgnary phase), usually across-

linked poly haride material . The porosity

of @ is chosen so that the smaller

¢¢ gles in the mixture can penetrate the
ads , whereas the larger ones cannot.

Prof. J. Al-Zehouri
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column , and eluted out with a buffe
( mobile phase).
* As the sample move down the
larger molecules move fas hey
cannot enter the gel be d can only
flow through the in S between them. The

ol Gel Filtration Chromato@m
* The Sample Is applied to the top of the W

small molec le ander in to the gel beads
G
and therefore @
o If fra collected , the earlier fractions will
cont rger molecules.

@ﬁ@ >
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SRS
@ . | Td
w Size exclusion chromatography ==

Separation is based on molecular size. Stationary
phase is a material of controlled pore size. Also
called gel permeation.

Prof. J. Al-Zehouri
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\

Size exclusion chromatography

Columns can be obtained that will
separate specific size ranges.

Larger species will elute first - they can't
pass through as many pores so their
path is shorter.

Useful for determining size and size

range for polymers, proteins, ...

Prof. J. Al-Zehouri



It IS depends upon the reversihle
of bimolecular through bios

Interactions of the ligand
The most common 4‘0@ e performed In
three main sta @

1- Equilibrati é

2-S r@%ﬁ@pplicaﬂon and wash.

f
@gﬁ
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Affinity Chromateraphy /

1- Equilibration : “
Equilibration of the statlonarﬁ 4- to the

desired start conditions
2- Sample application a

o The goal in this s o bind the target
* h out all unbound

Prof. J. Al-Zehouri



3- Elution

Bimolecular are released fro
biospecific ligand in to the e

change In the buffer co

A Common way Is t
buffer.

n.

%&se P

| of the
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Affinity Chro graphy

@@
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lassification of Chromatographl

Methods W@

M@
Pla -

ne Liguid

‘/N‘ s. E. phOreS|S @

PC TLC HPTLC
GSC GBC

3@ SFC

LSC LLC HPLC
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Thin Layeﬁr\fsg ography
S ®@®
)
49
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* Thin Layer Chromatography |ﬁ of
Chromatography in whic % lonary
phase is in the form of ag/% on a glass,
an aluminum, s

uppo
'ype of adsorptie omatography

he term *® chromatography IS often

used for nd Paper chromatography

X

Slab electrophoresis because
@- t mploys a planar stationary phase.

Prof. J. Al-Zehouri



Thin Layer Chromatograph @

« TLC Is Inexpensive W

« Easy technique that requires |
Instrumentation
ple mixtures and

 TLC used for separatl
for qualitative |den or semi quantitative,
visual analysis

* HPTLC (up ﬁ capable of producing
fast tlon separations and qualitative

@atlve results.
i

d HPTLC are available commercially

Prof. J. Al-Zehouri



Silica and alumina are common
stationary phases.

Both solute and solvent are attracted to
the polar sites on the stationary

phase.

If solutes have differing degrees of
aliraction to the phase, a separation
s possible.

Prof. J. Al-Zehouri



at the surface of the silica gel you have Si-O-H bonds mste

“of Si-0-Si bonds. The diagram shows a small part of the silica e
surface.

OH OH OH
|
0—S5—0—8—0—58—0—
|
O O 0
|

main body of silica structure

The surface of the silica gel 15 very polar and, because of the -OH
groups, can form hydrogen bonds with suitable compounds around
it as well as van derWaals dispersion forces and dipole-dipole
attractions. il

\/ Prof. J. Al-Zehouri



HYDROGEN BONDS BETWEEN
WATER MOLECULES

Hydrogen bonds can form
between any two molecules
that each have hydrogen
atoms directly bonded to:

N, O, or FAtoms
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Strongly Polar
matrix of Siloxyl
bonds exhibiting
little dispersive
character.


http://www.chromatography-online.org/TLC/Stationary-Phases-and-Supports.html

TLC Stationary Phases and Supports ('" §W a

I

““Alumina (Strongly Polar more than Silica) D/V‘
A cidic Alumina - ;
— ﬁrl — I
i
— Al — ClI
™ enntrral Aldumina
— Al
N
0 0
|
— Al
Basic Alumina
@%O A|.| 0 Na
g 0
3 |
Al 0 — Na Prof. J. Al-Zehouri


http://www.chromatography-online.org/TLC/Stationary-Phases-and-Supports.html
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Adsorption chromatography * k

The stationary phase is a solid. Separdation is dve to a
series of adsorption/desorption steps.

.
—
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— Mixtures of 2
substances

@;3
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After Ten Minutes
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Retard factor or
relate to front

M phase } ---------- } .

Standard

Substance @ j a
Substance

@ﬁ@" . t__r“ o
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=

|

9 —=
B —=
T —=
b —=
s =
15
3 —=
2 —3
1—=

Calculate R; Value

%
i

A

Spot1: Ry = -2 <M — g.18

. p,=-S0cm _
Spot 2: Flf— 7.7 ¢

. _ 41
Spot 3: By4= T?—r: = 0.53
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[
' A
distance ravelled by "
the solvent distance tavelled by
¥ the varous dyes
¥ i Y
M

The Fyvalue for each dye 15 then wiorked out using the formula:

_ Prof. J. Al-Zehauri
distance travelled by component

distancetravelled by solvent

Hf=

For example, If the red component travelled 1.7 cm from the base
ine while the solvent had travelled 5.0 cm, then the K, value for the

red dye 15

1.7
s Rt = 50
0.34 Prof. J. Al-Zehouri



Simm

+ Re=
calculate R/s S2: R =
P. Ri=

) moem {scdvent roeg)

4
.-

o = 0-37

1A
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Stationary Phases

» TLC and HPTLC are commer
avallable in the form of pr ayers
supported on glass or um foll.

« HPTLC plates ar er (10x10 cm)
nave a thmner@@ 2 mm) more uniform

of smaller diameter

ayer comgy@
oartm 5u) ,and are developed over

Istances (ca.3-7cm) .

\; Prof. J. Al-Zehouri




which have a 0.25 mm th

20um) particle size an oped for 10-
12 cm.

* In comparlso @Q’LC HPTLC provides
better se eff|C|ency and lower
dete

XE@%Q
@ Prof. J. Al-Zehouri
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10

TLc

Stationary phases

e
P

Prof. J. Al-Zehouri &)

classishe plate
silicagel

50 um
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s [rial and error
- one’s own experience and Literature

Normal phase

- Stationary phase is polar

- Mobile phase is non polar

- Non-polar compounds eluted first because of lower affinity with stationary phase
- Polar compounds retained because of higher affinity with the stationary phase

Reversed phase

- Stationary phase is non polar

- Mobile phase is polar

- Polar compounds eluted first because of lower affinity with stationary phase

- Non-Polar compounds retained because of higher affinity with the stationary phase

\ 1 U - Cl1UU
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Vecoated plates - different support
materials - different Sorber able

- 80% of analysis - silica gel .

- Basic substances, alkaloids and steroids -

Aluminum oxide

- AmIino acids, dipeptides, Suars and
alkaloids - cellulose o

. Non-polar substances, fatty aods,
carotenoids, cholesterol - RP2,RP8 and
RP18 | N

Selection of chromatographiclayer

/




Mobile Phases

* The mobile phase In TLC ,exe
decisive influence on the

 Because in TLC the mg |I phase IS
removed (evapor efore the zones
are detected e varlety of solvents
can be us « repare mobile phase

suc
ﬁ auls )53 caly Exerts decisive influence
5
\; Prof. J. Al-Zehouri
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W — 1
{//é I n-Haptamn CaHig |
| mn=-Haxarn CgH 4
|
| Cyclohexan i CgHy 2
: lsooctan CaHig | @
| 1,1.2-Trichior- Cl.FCCCIF.,
I trifluorethan | I o
| Tetrachlor- cCl, |
I kohlenstoff | ' )
| Toluol I CgHgTH,
| Chiorotorm | CHCI,
i Dhichiowr- I CICHL,CH.CI ;
l ethan I |
| Dictior- | CHLCL, :
I methan | .
| 1-Butanol | CHACH,),OH -
|
| Acetomnitril : CHLCN .
|
| 2-Propanol I CH,CHOH)CH, |
: Ethylacetat | CHLCOOC H, |
S | Aceton I CHL,COCH,, |
| Ethanot | CoHLOH :
|
: 1, 4-Dioxan | CaHgO5 :
@) | Tetra- : C4HgO I
: hwdrofuran | |
|
XK | Methanaol : CH,OH .
1 i
° Wa er 0 M2 000000 |
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Eluting power of organic solvents.

alkanes (hexanes, petroleum ether)

toluene

increasing polarty | Dalogenated hydrocarbons (methylene chloride)
diethyl ether

ethyl acetate

acetong

alcohols

V' acetic acid

(more powerful eluters)

Prof. J. Al-Zehouri



TLC Procedure

preparation and

J Sample
derivalization

mobile phases

Chaosing the Prewashi
stationary and l t mmmar:g l )

Sample
application

In situ Preconditioning
derivatization the layer

Chromatogram
development

. Photo and video
Zone detection documentaticn

Chromatogram evaluation by
densitometry for qualitative and
quantitative analysis

Computation and
reporting of resulls

Schematic diagram of the steps in a TLC analysis.

Prof. J. Al-Zehouri



@'"HOICE OF THE BEST PHASES &/
TLC SYSTEM

W@
The choice of the bs@@

mploy in

Chroma

IS N 1 ost challenging and
@fosr difficult

Prof. J. Al-Zehouri



ADSORPTION
aEfiv polar
S phase f,,fh.d.phase
rei B unpaiar
lpaphl v hpdrophil
'.
Substance

Prof. J. Al-Zehouri
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Selection of chromatographic layer

l///"’

\

Wecoated plates - different support
materials - different Sorber able

- 80% of analysis - silica gel -

- Basic substances, alkaloids and steroids -
Aluminum oxide

- AmIno acids, dipeptides, sugars and
alkaloids - cellulose

. Non-polar substances, fatty acids,

carotenoids, cholesterol - RP2,RP8 and
RP18 ' ;




As the solvent rises the
mixture gets separated/
resolved

Polar molecule is capable
of H-bond interactions with

silica and hence gets retained
Solvent Front @

| HO-Si
HO-Si
HO-Si
CH, HO-Si
HO-Si
HO-Si
> HO-Si
® HO-Si
3 OH ' HO-SI
" HO-Si
N, HOS
. > HO-Si
. HO-Si
HO-Si
HO-Si
HO-Si
HO-Si
HO-Si
Non polar  polar ¢ plate
g< . ‘ molecule molecule surface
6

J :% J. Al-Zehouri




Solvents

Choose a solvent depenc
polarity of %@

east Polar
PACE

@@Q More polar e
9"
@;ﬁ Prof. J. Al-Zehouri



Vapor contained in th
not only prevem‘s 50

evaporation fm
surface, but //0

The air saturated with 50/ V

late
ws the

Surface ’) 10 that controls the
rez‘e f z‘he Solutes

X

Prof. J. Al-Zehouri



Sample Application

* Application of small ,exactly positi I
zones of sample and standarc s S havmg
accurate and precise volume hout

damaging the layer surfa

* The volumes applie ? e method of
application depe e type of analysis to be
e or guantitative),

performed (
 For TLC Q. | volumes are usually applied
man With micropipette to produce Initial
Ith diameters in the 2-4 mm range.

Rk

Prof. J. Al-Zehouri



s
;\““‘”/4 ing the Plate s |
1\., — J

Do noz‘ touch the TLC plate on the side with the white surface .In order
imaginary start line, make two notches on each side of the TLC plate. %

a thin line with pencil .Do not use pen .Why ?The start line should be from the

bottom of the plate.
Ny

g@%@ Jroem

Prof. J. Al-Zehouri



SRS
QY
" /é llary spotters

\'\:‘Jud

Il the capillary
but not a good
d then break it in the

ends to about 2-3 times its original length. I
inside the flame, you will have a "piece o
spotter. Allow the capillary to cool d ah

; ;Egg
Prof. J. Al-Zehouri



‘_ 1 Spotting the plate SR
@ (hin end of the spotter is placed in the dilute solution; the &%
solution will rise up in the capillary (capillary forces). Tou @
plate briefly at the start line. Allow the solvent to eva

spot at the same place again. This way you WI|

concentrated and small spot. Try to avoid s much
material, because this will deteriorate th of the
separation considerably (‘tailing’). Th should be far

each other as well. If
d or mixture together
ssible intermediates on the
hal reference since every TLC

enough away from the edges an
possible, you should spot the
with the starting material
plate. They will serv
plate is slightly diffe

¢

; § Gg T ETaE |
_ Prof. J. Al-Zehouri




~ Chromatogram Developme @; 135

 TLC development times are ty In the

range of 3-60 min, depen the layer,
mobile phase, and de ent method
chosen.

R
U

@W

>

Prof. J. Al-Zehouri
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1. UV Lampe

@o
2. Chemical reagent
A

3. Densito romatogram

; ;Gﬁ
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» >y Visualization

UV light &
non-destructive, long w gth

(background green,

glow) Do nc@ |nto the UV

; ;g
Prof. J. Al-Zehouri



Omeprazole

Action and use Qi
. N"'—//"V
Treatment of peptic ulcer @
TLC

Jlr;purity C @
c&@@ a

silica gel F 254plate R. .... \ >
Examine in ultraviolet light & p;‘ nm. Any
spot in the Chromatog
obtained with test s @@ n (a) with a higher Rf
value than that @
spot due to o ole Is not more intense
than th the

chr am obtained with reference
u (b) (0.1 per cent)

Prof. J. Al-Zehouri



Sulfanilamide

: ide v l
[ A\ //
Test solution Action an U s
Reference solution /O/
HoN 'ﬁe

Related substances

Examine by thin-layer chromato oTR> (2227) usinga 7LC
silica gel F 254plate R .......

Apply to the plate 5 solutlon Develop over

a path correspondln o thlrds of the plate height using

a mixture o

of dilute a RJ 5 volumes of water R, 40 volumes of

n/tro R and 50 volumes of dioxan R. Dry the plate
to 105 °C and

Prof. J. Al-Zehouri



Chemicals reagent @@

. Sulfuric acid with Oxidant or aot/beat:

destructive, leaves Charr@@ S behind
a

. Ceric stain: destructl lgaves a dark

blue blot be Ind ar compounds
lodine: s uctlve lodine absorbs
onto the , hot permanent

@;@%@ﬁﬁﬁn for amino acid

Prof. J. Al-Zehouri



s
&) Ibuprofen
IDENTIFICATION

Test solution Dissolve 50 mg of the substance to
chioride R and dilute to 10 ml with the same solve

Mobile phase anhydro c acid R, ethy/
acetate R, hexane R V/VV).
Application

Development r a path of 10 cm.

Dry/n °C for 30 min.
ightly spray with a 10 g/l solution of
Jo,

ermanganate Rin dilute sulphuric acid
heat at 120 °C for 20 min....

Prof. J. Al-Zehouri



Bacitracin

Antibacterial

L-Leu=D-Glu=Y = L-Lys = D-Orn—=— X - D-PhEJ

0 t
L-Asn = D-Asp = L-His
AN
A
Prof. J. Al-Zehouri



Bacitracin
Action and use

Antibacterial.

IDENTIFICATION

A.

Test solution Dissolve 10 mg of the substa xamlned In a 3.4
g/l solution of Aydrochloric acid R and dllut mI with the same
solution.

Reference solution Dissolve 10 m /z‘racm zinc CRSin a 3.4 g/l

solution of Aydrochloric acm’ e to 1.0 ml with the same
solution.
Plate TLC silica gel pla

Mobile phase glacia 0/0’ R, water R, butanol R (1:2:4 V/V/V).
Application 10

fhalf of the plate.
°C

s The spots in the chromatogram obtained with the test solution

2
similar In position, size and colour to the spots in the pfyPNARLLIRE i



Amoxicillin Tablets

" IDENTIFICATION

A. Carry out the method for th/h-/ay%@@w

chromatography, Appendix Il A, usi g@

expose it to ioding vapour until spots appear
and examine | '

Prof. J. Al-Zehouri




= smlutmn of ninhydrin. Minhydrn reacts with amino acids to @ﬁé
coloured compounds, mainly brown or purple.

U
0
i
I M
before spraying with ninhyclin after spraying with ninhycin

Prof. J. Al-Zehouri
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S|tometry = reflectance spectrophotometry
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nning Densitometry

% Vg
VA

fn st scanntng of TLO plates emplowing optical mstnumentation has been extensively
dewveloped ower the past decade and 15 now considered essential for both the accurate
identification of the spot posttion and the precise guantitative estimation of its
content. In most instruments, the plate surface can be exarmmmed emploving either
reflected hght, transmitte d ight or fuorescent ight. In additon the meident hight may be
adsorbed, diffusely scattered, or transtmitted through the plate. The normal procedure 15
to tmeasure the hght scattered, reflected or generated by fluorescence from the spot and
cotnpare it electromcally with hght from a part of the plate where no satple has passed
(e.g. the chahnel between the spots). Single beamn and double beam instnuments are
avallable and both forms are diagrammatically depacted m figure

Prof. J. Al-Zehouri
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TLC-Evaluation
. T

Qualitative semi quantitative
-Rf -colors intensity
- Zones diameter

Extr direct

- Densitometry
‘li tet manually
B s&parate zones

1d standards and elution

of sampl
o @@stance from the layer material
%W a strong, volatile solvent, the eluates are

can be perfor
scraping, Qff

@ncentrated and analyzed with suitable analytical methods.

; ;gﬁ
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TLC has been applied
virtually in all areas of
analysis, including :

« Chemistry

 Biochemistry
* Biology

- agicure (Y0
@@%@@@Q
0

Application of TLC @@

 Food
* Ph tical

o Gli
@@atureu product

TOXiCO|Ogy

« Forensics

» Plant science

« Bacteriology

- Parasitological
« And entomology

Prof. J. Al-Zehouri



Sulindac @3““1&
o Analgesic

-‘nh! -]
.lnl

[ 17 FO,5 A56.42

L H-lndene-}-acetic acid, S-Muorce-2-methyl-|-|[4=(methylsullin-
¥lip [)methylene]-, (Z}-. .

efr-5-Fluore-2-methyl-1-] cihyiBullinyl)benzylident | indeive-J-
acetic acid | 389450 1).

» Sulindac contains not less than 99.0 percent and
not more than 101.0 percent of CyH3FO,8, calcu-
lated on the dried basis. j

Packaging and storage—FPreserve in well-closed containers.
USPF Reference standards (11)—0U85F Julindac RS,
Identification—

A J'.:}r’rdhn:f Absarption (1978 ).

B: Lliravicler Absorpiion {19700 )=—

Soiutien: | in 65000, )

Medium hydrochloric acid in methanol (! in 120). Abserp-
Livitbes a1 284 am, esleulated on the dried bagis, do mot dilfer by
more than 3.0%

Lras on drying (731 0—Dry il in vacuum at 1007 far 2 hours: &t
loses not more than 0.5% of s weighe,

Residue on ignition (281} not more than 0.1%.

Heary metals, Method I (2301} 0000%,

Chramatographic perity— i

Standard preparation—Prepare a sofution of USSP Sulindac
BS im miethanal having 8 concentration of 15 mg per mL (So=
futipn A). Prepare 3 tecond soloton by diluting |.0 wolume of
Sofution A with methanol wo obain 250 velumes ol sofution {(So-
furtom 5 ) o

Tesr pregaration—Prepare 3 solution ef the sample in meth-
amil having 4 copcentration of 23 mg per miL.

Svsrem sutabiliny—From the chromamograms obtained as oi-
recied upder Procedure, estimate the intensity of the ongin spo
if any, in the chromaiogram of Soiuios A. The svitem 15 331
isfactory if any spot observed at the origin is less intense tharn
that obtained [rom the principal spoet in the chromatogram of 2
gl ol Sefurion 8.
O Procedure—Apply 4-al portions of Soluiion A and the les

preparation and 3., 4« 6=, 8-, and 1U~-+IL pertions of Solution b
1o 3 suizaibie thin<ayver chromatographic piate (sce Chromares-

rapfiy {6217) coated wiih 2 Q.i5-mim 1=ver o] chramaisnraphic
silica gel mizture. Allow the soots o dry. and develap the chng-
matogram in a selvent svitem codsisting of 2 misture of ety
acsiate and glacial acetic acid (97:3) uniil the solvent frant ha.
8 moved about thres-fourths of the lengih of the plais. Femors
the plate [rom the developing chamber, mark the sclvent frand,
albow the salvent 1o evaporate, and examine the plats under shor: -

w;‘rﬂtnlll?. ultn_-.riulcl Iigh-f'. lInI: =!1n3_m_:_tn:-;_r|u_11: ;rllwil_'fiqt:mi PI’Of \] . AI -ZehO u I'I




SRS
%ate A, below, represents the TLC chromatogram of a
compound run in hexanes. The same compound was th
spotted on a large TLC plate and again run in hex3a

Which TLC plate, B, C, or D, correctly repre@ s Wow far the

compound would run on the longer plate?

AN %
- solvent
v O front

solvent -
front o

O .

O O— O O

plate A plate B plate plate [

!
@8»
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w cer a rather lengthy organic chemistry synthesis procedupsg
o

d\:‘ud

‘student ran the product of the reaction on a TLC plate
obtained the result below. What might he/she hav%

if anything? @@
@

6 —

)

ause a TLC plate to streak as illustrated in
e plate shown. The plate might be overloaded,
S, the solution used to spot the plate is too
dentrated (to fix this, dilute the solution and try the TLC
Y @élﬁf Or, there are simply too many components in the
mixture to be separated by TLC. Prof. J. Al-Zehouri
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ectone: n-Hexan 20:80 showed 3 spots under UV ligh @SD@

. (A
Match spots A,B and C with the 3 compound below.

@/*ﬁi' |

solvent tront

%@@@@ [ 4

» * »

8 TLC Plate
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TLC using NP (as stationary phasg 9-ard n-

Hexan as mobile phase. )
ding to its Rf.
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‘Consider the following silica gel TLC plate of compa

A, B, and C developed in hexanes: A0
-} golvenl fmoml
o
Hexan= C¢H,, u
Aceton CH;-CO-CH,4 { |
@@ —_—_—H —— origin

A- Which compoun 0r C, Is the most polar? ::
b- What WO .» Xpect to happen to the Rf if you used

' 0’ of hexanes as the eluting solvent ?
OQu/d the Rf values change If eluted with

hexanes using alumina TLC plate ? Prof. J. Al-Zehouri



as-ne other two compounds. Remember, polar compounds. § “@(/
to the adsorbent more readily, and thus do not travel as {
have a lower value for Rf. sgs

b) Acetone is a more polar solvent than |
to elute the same three compounds, eac
would travel faster because the more polaf eluting solvent is more
proficient at eluting the compou @n the polar adsorbent.
Since each compound trav , each compound would have
a larger Rf value if aceto e used to elute than when hexanes

is used to elute 3@- : e

c) Alumin &polar than is silica. Therefore, each of the
compourgﬁ? d travel slower on an alumina TLC plate than on

ach of the compounds would a silica TLC plate, the Rf

Prof. J. Al-Zehouri
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e

The steroids below are spotted onto a silica gel TLC plate. The plate is developed in
methylene chloride/ether/methanol/water (77:15: 8:1.2) and under UV light has the
appearance shown in Figure . From your knowledge of the polarity of organic
molecules, match the steroids to the spots on the TLC plate

— OCOCH;, —PO;Na™
0 =0
HO OH HO OH
07 0%
Hydrocortisone acetate Hydrocortisone sodium phosphate

|

Prof. J. Al-Zehouri



HO
O
Triamcinolone
HO
.D,--""
Hydrocortisone

OH

OH

OCO.CH
}
O =
Testosterone propicnate
OH
o

Testosterone .
Prof. J. Al-Zehouri



e o Sm|vent front

2

| 1

6
QO igration

)\ teroids on a
5 ] silica gel TLC
plate.

s OCOCH, |

D

_.___ T —— : [}rigin

Answer: 1. h‘ydrnccvrtiscme sodium phosphate; 2. triamcinlgl';:r(az_\: BJ -@JF&%%‘.‘-.E}
4. hydrocortisone acetate; 5. testosterone; 6. testosterone propionate



Stationary phases which are commonly used in TLC

Stationary phase Description

Silica gel G

Silica gel GF,s,

Cellulose

Keiselguhr G

DI

Silica gel with average particle
size 15 ym containing ca 13%
calcium sulphate binding
agent

Silica gel G with fluorescent
agent added

Cellulose powder of less than
30 um particle size

Diatomaceous earth

containing calcium sulphate
binder

Applications

Use in a wide range of
pharmacopoeial tests. In
practice commercial plates
may be used which contain a
different type of binder

The same types of applications
as silica G where visualisation is
to be carried out under UV light

Identification of tetracyclines

Used as a solid support for
stationary phases such as liquid
paraffin used in analysis of
fixed oils

Prof. J. Al-Zehouri
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, British Pharmacology 2007
A|1-|1-emlm Il Chromatographic Separation Techniques

Appendices
Appendid A, Thin-layer Chromatography

Appendices
Appendix I E. Gas Chromatography

Appendices
Appendix N C. Size-exclusion Chromatography

Appendices
Appendi: I D, Liguid Chromatography

Appendices
Appendix I E. Paper Chromatography

Appendices
Appendix Nl G. Capillary Electrophoresis

Appendices
Q Appendix I H. Supercritical Fluid Chromatography

; ;sgg
Prof. J. Al- Zehouri



$

Stationary phase in BP

Appendix | A General Reagents
Silica Gel for Chromatography

AT

==
N

\‘\:.‘

Ja

Appendixz | A, General Reagents
Silica Gel for Chromatography, Alkyl-bonded for use with Highly Aqueous I'-.I'Iohilnlh

Appendix | A General Reagents
Silica Gel for Chromatography, Aminchexadecylsilyl

Appendix | A General Reagents
Silica Gel for Chromatography, Aminopropylmethylsiivl

Appendixz | A, General Reagents
Silica Gel for Chromatography, Aminopropylsiivl

Appendix | A General Reagents
Silica Gel for Chromatography, Amylose-derivative of

Appendix | A General Reagents
Silica Gel for Chromatography, Base-deactivated, End-capped Octadecylsiivl

Appendix | A General Reagents
Silica Gel for Chromatography, Base-deactivated Octadecylsilyl

Appendixz | A, General Reagents
Silica Gel for Chromatography, Base-deactivated, End-capped Octylsilyl

Appendix | A General Reagents
Silica Gel for Chromatography, Base-deactivated Octylsilyl

< Appendix | A General Reagents
ﬁ Silica Gel for Chromatography. Butylsilyl
9
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Stationary phase in BP

/;/ /;i/H Q@@
Cellulose for Chromatography @

* Cellulose for Chromatograg@ 004-34-6)

A fine, white, homogeneous er of an
average particle size of legs 30 ym.

* Preparation ofW -layer Suspend 159 iIn
100 ml of d homogenise in an electric
mlxe@ conds Coat carefully cleaned

a a layer 0.1-mm thick using a
S

g device and allow to dry in air.
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TLC Octadecylsilyl Silica Gel Plate @

7L C Octadecylsilyl Silica Gel P/az‘%
() et

Support of glass, metal or pla @ ated
with a layer of octadecyl/silyl\siica gel.

The plate may contain a anic

inder 3@@ @
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Principles
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Pharmaceutical applicatio @

calatialls L5 A pall 5 13 G@m :
A

s du¥iuall
3 aalf 4 9 .y.h.'t:.r‘t:LwLw f.ﬁiuguéuﬂ.éo
@ Y sal 410 4Y)
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sy Cleaning Validation
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Strengths

Robust & Cheap
. Alisa ) off pllae Y Luiliasst) cdidi) dh
- Mol slhed tibed RS

ROBUSTHNESS

Definition— The robustness of an analytical procedure is a measure of its capacity to remain unaffected by
small but deliberate variations in procedural parameters listed in the procedure documentation and
provides an indication of itz suitahility during normal usage. Fobustness may be determined during
development of the analytical procedure.

sk @ QM (5 ahtiicd] s Flexible 4igsall o

. A adally L0l
@@%@
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Limitations

LY suall 3 galf

Sensitivity Is
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