This article was downloaded by:

On: 24 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1l \L OF
LIQUID

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Analytical Applications of Ion-Exchange Materials. V. Chromatographic

Separation of Drugs on Ferric Phosphate Papers
P. S. Thind?; J. S. Gandhi®
* Department of Chemistry, Guru Nanak Dev University, Amritsar, India

Supsoiical Fluid T
ana Tach:

Fi o Fract
Proparstsa & Anaktical Sap

Exfitess by
dack Cazes, Ph.D.

To cite this Article Thind, P. S. and Gandhi, ]J. S.(1983) 'Analytical Applications of Ion-Exchange Materials. V.

Chromatographic Separation of Drugs on Ferric Phosphate Papers', Journal of Liquid Chromatography & Related
Technologies, 6: 6, 1153 — 1162

To link to this Article: DOI: 10.1080/01483918308076097
URL: http://dx.doi.org/10.1080/01483918308076097

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww.informworld.confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918308076097
http://www.informaworld.com/terms-and-conditions-of-access.pdf

17: 45 24 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 6(6), 1153-1162 (1983)

ANALYTICAL APPLICATICNS CF I1ON-EXCHANGE MATERIALS-V
CHRCMATCGRAPHIC SEPARATICN (F DRUGS ON FLERRIC PHOSPHATE
PAPERS.

P.5.Thind and J.8.Gandhi

Departrent of Chemistry
Guru Nanak Dev University
Amritsar-143 005, India

Abstract

Chromatography of 14 drugs is perfcrmed on papers
impregnated with ferric phosphate., Nine solvent systems
are used based on aquecus phosphate buffers anl mixed
organic solvents. The Rf values on plein papers and
impregnated are compared. Some important binary

separaticns are practically achieved.

Intrcduction

Chromatography is used in pharmacy mainly for
gualitative, quantitative, in the contrecl of purity of

pharmaceutiecal producfs and as =& step in the structure
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elucidation of unknown cempouryis. In recent years a great
deal of attenticn is being given to the fate of drugs in
living organism end teo the toxicolcgical applicaticns. The
advantages of both the methods viz chromatography and

ion exchange can effectively be combined by the introduction
of ion exchange pavers. Clean and selective separations

were obtained in simple acqueous systems by the use of
papers impregnated with inorganic ion exchangers (1-3).
These pavpers can be prepared in the laboratory very easily
ard the concentration as well as the nature of the ion-
exchanger can be varied at will. Chromatcgraphy of alkalcids
and amino acids on ziroconium phosphate and stannic arsenate
(4-6) has been reported in the literature. The use of

these papers in the pharmaceuticsal field is still not
studied in details. Ferric phosvhate works as a cation
exchanger (7) and has sc for been applied fcr various
applications (8-11). No studies have been reported

on the separation of drugs on ferric phosphate papers.
Therefore it was decided to study the movement of drugs

on these papers in variocus solvent systers.
Experimental

Reagents and chemicals :- Ferric nitrate (BDH) and Armonium

dihydrogen orthophcsphate (BDH) both of snalar grede were used.
A1l other chemicals used were alsc of analar grade. The
different drugs used were in the pure state obtained from

various pharmaceutical industries. Test solutions (0.5%)
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of various drugs were made in distilled ethanol and its

aqueous mixture,

Detection : Iodire was used to detect the spots of various

drugs on the paper.

Sclvents used for chrometegraphic development

The following solvents were used i-

A, Phosphate buffers pH 2.5
B. Phosphate buffers pH 4.5
Ce Phosphate buffers pH 6.0
D. Phosphate buffers pH 7.3
E. Phosphate buffers pH 9.1
F. Fhosphate buffers pH 9.9
G. Ethanol-Benzene 8:2
H, Ethanol-Benzerne 6:4
I. Ethanol (Pure)

Preparation of Ion-Exchange papers

Chromatography was performed on wWhatman No.1 paper
strins of size 14x3 em. uging 20x5 em jars of glass. Faper
strips were impregnates in O0.1M ammonium dihydrogen ortho-~
phosphate solution for 5 secs, removing the excess reagent
by placing the strips over = filter paper sheet and allowing
to dry for 5 minutes at room temperature. The strips were
then dipped in 0.1M. Ferric Nitrate solution fcr sbout
5 gecs. The excess sclution was drained off and strips

were dried at room temperature and then washed with distilled
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water three times to remcve the excess reagent. Finally
those were dried at room temperature and used for

chromatogrephy.

Preocedure

The chromatogroms were developed by ascending
technioues. The ascent of solvent in each case was 11 cm.
To find the position of zones Rf vslues have been calculated
as an average of RL and RT where RL gives the RF of heading
front and RT gives the RF of teiling front.

Results and Discussion

The results of the chrematographic studies of drugs
show that eighteen analyticelly and biologically imnortant
separations can be achieved using alecchol-benzene mixed
sclvents. A few examples are aspirin from phenacitin,
peracitemol ard chlor-phinarmine maleate, Thiamine from
p-amino benzoic acid, chlor-phinarmine maleate anc¢ phenacitin,

caleium lactate from diazepam and matronidizele (Table 1),

The results of Rp of scme drugs as a function of pH
are given in Fig.1. No peculiar behsviour was observed. The
Re values of Czffeine and paracetamol 'are independent of pH
while that of diazepam and chler-phenarmine meleate show
that RF is constert upto pH 6 then suddenly decreases as the

pH increases.

The results of RF as a function cf alcohol in mixed
alcohol-benzene solvent are given in Fig.2 and 3. It was

observed that in case of paracetamol, thiamine and
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TARIE - 1
Some binary separations of drugs on Ferric Phosphate Paper

o e o - - — - = 4 - " - - - — -

Separation

Sr.Ho. of Rf From Rf

1. Aspirin 0.10 Diazepam 0.90
2. Aspirin 0.10 P-Aminobenzoic acid 0.65
3. Aspirin 0.10 Phenzeitin 0.89
L4, Aspirin 0.10 Paracetamol 0.82
5e Aspirin 0.10 Chlophenarmine 0.77
6. Aspirin 0.10 Matronidizole 0.86
7. Thiamine 0.12 Terpenhydrate 0.71
8. Thiamine 0.12 Phenacitin 0.97
9. Thiamine 0.12 Parscetamol 0.82
10, Thiamine 0.12 Diazepam 0.92
11, Thiamine 0.12 P-aminobenzoic acid 0.47
12. Thiamine 0.12 Chlorphenarmine 0.82
13. Calcium Lactate 0.00 Paracetsmol 0.83
14, C=zlcium Lactate 0,00 Diazepam 0.83
15. Calcium Lsctate 0.00 Matronidizole 0.78
16, Calcium Lactate 0.00 Phenscitin 0.88
17. Calcium Lactate 0.00 Chlorphenarmine maleate 0.78

18. Calcium Lactate 0,C0 P-amino benzoic acid 0.56
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chlorphenarmine maleate, the Rp is almost constant as
per centege of aleohol increases (Fig.2). But the RF
values of aspirin, ascorbic acid and caleium lactate show

different behaviour i.e upto 80% alcohol the Ry 1is constent

then as the % age of alcchol increases there is sudden

increase in RF values Fig.3.

A comparison of RF values of drugs on impregnated
papers (RFT) aml on plain papers (RFP) shows that the
ferric phosphate parers are selective for aspirin, thiamine
ard calcium lactate. It is tlerefore useful to define

a propérty
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FIGURE 4 Ri as a function of Drugs
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TABIE - 2

values for different drugs

. = e o e - - = "

Paracetamol
Diazepam
Phenaecitin
Chloramphenicol
Aspirin
Thiamine

Chlorphenarmine
maleate

Chloramphenicol
Palmitate

Caffine
Caleium Lactate
Matronidizole

Ascerbic Aecid

-0.814%
+0,269
+0.829
+0.028

Ri is a measure of ion-exchange effect. The results of

R; as a function of verious drugs are given in fig.k,

Ry = (Bpp - Rgq)

1161

These results show that almost all the drugs have different

Rp values on ferric phosphate as compered to plain papers.

The values of Ri values are sumnerized in Table-2,
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