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AKALYTICAL APPLICATICNS CF l@?~-EXCLiI'7GE MATERIALS-V 
CHIiOMATCGIiiZPHIC SEPARA'L!lCN OF DRUG:; OM F L W I C  PHOSPHATE 
PAPERS. 

P.S.Thinr! and J.G.Gandhi 

Iiepartm nt of Chemistry 
Guru Nan,& Dev University 
Amrit sar - I  43 005, I n N  e. 

Ab s t rr? c t 

Chrornetogr?phy of 14 drugs is perfcrmed on papers 

impregnated with f e r r i c  phosphate. Fine solvent systems 

a r e  used based on aqueous phasphnte buf fe r s  arri mixed 

orgznic solvents.  T h  R f  values  on p l e in  papers an4 

Impregnated are compared. Some imnortant binary 

separptions a r e  prRctlcnl3y achieved. 

I n t r c  duction 

Chromatography i s  used i n  pharmacy mainly for  

q u a l i t a t i v e ,  quan t i t a t ive ,  i n  the con t r c l  of  pu r i ty  of  

pharmnceutlc81 pi-cducts and as r, step i n  the structure 
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1154 THIND AND GANDHI 

e luc ida t ion  of unknown comlsounrls. In recent  years a g rea t  

d e a l  of a t t e n t i c n  is being given to the f a t e  o f  drugs i n  

l i v j  ng orgmism and to the toxicolcgicnl  applications.  The 

advantages of both the methods v l z  chromatogrephy and 

i on  excknge can e f f ec t ive ly  be combined by the introduct ion 

of ion exchange papers. C l e m  8nCl se l ec t ive  separations 

were obtainect i n  simple acqueous systems by the use of 

p a p r s  impregnated w i t h  inorganic ion exchmgers (1-3). 

These paDers c m  be prepared i n  the laboratory very e p s i l y  

a d  t h e  concentration a s  w e l l  a s  t he  nature of the ion- 

exchmger can k varied a t  w i l l .  Chromatography of alkalcids 

an6 amino ac ids  on z i rocon im phosphate and s t ann ic  arsenate 

(4-6) h w  been reported i n  the l i t e r a t u r e .  The use of  

these papers i n  the phsrmnceuticsl f i e ld  i s  s t i l l  not 

studied i n  d e t r i l s .  F e r r i c  phosnhhate works as a ca t ion  

exchmger (7) and has so Tor been applied fcr various 

a p p l i w t i o n s  ( 8 - 1 1 ) .  No s tud ie s  have been reportec! 

on the separation of drugs on f e r r i c  phosphate p e p r s .  

Therefore it WRS decided to  s tu@ the movement of drugs 

on these papers i n  various solvent system. 

Experime n t  a1 

Reagents ard chemicals :- Fer r i c  n i t r a t e  (BDH) and Ammonium 

dihydrogen orthophcsphnte (BDH) both of analar  grede were used. 

4-11 o the r  chemicals used Were also of analar  grade. The 

d i f f e r e n t  drugs used were i n  the pure s t a t e  obtained from 

various pharmaceutical i n b s t r i e  s. Test solut ions (0.5s) 
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APPLICATIONS OF ION-EXCIIANGE MATERIALS. V 1155 

of var ious drugs were made i n  d i s t i l l - e d  ethanol and i t s  

aqueous mixture. 

Detection : Iod im was used to d e t e c t  the spots of various 

drugs on the pager. 

Solvents used f o r  chromztogrp.phic develovment : 
_1 

The following solvents  were used :- 

A. 

B. 

C. 

I). 

E. 

F. 

G. 

H. 

I. 

Phosphate bu f fe r s  pH 2.5 
Phosphate bu f fe r s  pH 4.5 

Phosphate bu f fe r s  pH 6.0 

Phosphete b u f f e r s  pH 7.3 

Phosphate bu f fe r s  pH 9.1 

Fhosphate bu f fe r s  p1-I 9.9 

Ethanol-Benzene 8:2 

Ethanol-Benzene 6:4 
Eth<mol (Pure) 

Prepara.tion of Ion-Exchange pa-pers 

ChromatoerPphy was performed on 'dhatrnan No. 1 paner 

s t r j n s  of s i z e  14x3 cm. using 20x5 cm jars of glass. Faper 

strips W e r f  impregnateA i n  0.1M am:ionium dihydrcgen ortho- 

phosphate so lu t ion  for 5 secs, rcmoving the excess reagent 

by plFicing the s t r ips  over ? f i l t e r  paper sheet and al-lowing 

t o  dry for  5 minutes a t  room temperature. The s t r ips  were 

then dipped. i n  0.1M. F e r r k  Witrate solut ion f c r  about 

5 secs. The excess solut ion was drained o f f  and s t r i p s  

were dried a t  room temperature and t k n  washed w i t h  d i s t i l l e d  
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1156 THIND AND GANDHI 

water t h ree  tlmes t o  remcve the  excess rea,gent. Final ly  

t h s e  were d r i e d  a t  room tempersture ax' used for 

chmmato &r? phy. 

Procedure 

The chromatogrms were developed by ascending 

techninues. The ascent of solvent i n  each case was 11 cm. 

To f ind  the pos i t i on  of zones R f  velues have been calculated 

as an avernge of RL and % where RL gives the RF of heading 

f r o n t  and % gives the RF of t a i l i n g  front .  

Results a n d  Discussion 

The r e s u l t s  of tkp chrcmetographic s tud ie s  of drugs 

show t h a t  e ighteen a n a l y t i c a l l y  and b i o l o g i c a l l y  im-ortant 

separn tions c:m be achieved using alcohol-benzene mixed 

sclvents.  A few exzmples a r e  a s p i r i n  frcm phenttcitin, 

prrncitamol FIII? chlor-phinarmine malrate, Thiamine from 

p-amino benzoic aciE , chlor-phinamnine male8te an? phenaclt in,  

celcium l e c t p t e  from diazepm s?nd matronidixole (Table 1 ) . 
The r e s u l t s  of RF of scme drugs as a funct ion of PI! 

a r e  given i n  Fig.1. No pecul iar  behcirriour was observed. The 

R~ vc?lues of Csffeine and paracetarnol 'arc' Independent of pH 

while t h a t  of dianep8m anti chlor-phenarmine male? t e  show 

t ha t  RF i s  constrnb upto pH 6 then suddenly decreases as the 

ph' increase s . 
The r e s u l t s  of RF a s  a function cf alcohol i n  mixed 

alcohol-benzerre solvent are  gjven In  Fig.2 ancl 3. It was 

observed t h a t  i n  case of pa race tmol ,  thiamine and 
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APPLICATIONS OF ION-EXCHANGE MATERIALS, V 1157 

Some binary separations of drugs on Ferr ic  Phosphdte Paper 

2. Aspirin 

3. Aspirin 

0.10 P-hinobe nzoic a c i d  0.65 

0.10 Phenacitin 0.89 

4 .. Aspirin 0.10 Paracetamol. 0.82 

5. Aspirin 0.10 Chlophenarmine 0.77 

6. Aspirin 0.10 Matronidiznle 0.86 

7. Thiemlne 0.12 Terpenhyd r a  te 0.71 

8. Thiamine 0.12 Phe naci t i n  0.97 

9. Thiamine 0.12 Parace tamol 

10, Thiamine 0.12 Diazepam 

0.82 

0.92 

11. Thiamine 0.12 P-aminobenzoic acid 0.47 

12. Thiamine 0.12 Chlorphe nermine 0.82 

13. CRlcium Lactate 0.00 Parme t n m o l  0.a3 

15. Calcium Lactate 0.00 Matro n i d i  zo3.e 0.78 

14. Cclcium Lactate 0.00 Diazepam 0.83 

16. Calcium Lactate 0.00 Phenacitin 0.88 

17. C % l c j u m  Lactate 0.00 Chlorphenarmine mnleete 0.78 

18. Cslcium Lactate 0.00 P-amino benzoic acid 0.56 
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FIGURE 1 R a s  a funct ion of pH 

EIParacetamol ODiazepam XCaffeine AChlorphinaramine maleate 

f 

60 80 100 
Ethanol (%) 

FIGURE 2 R as a funct ion of % Ethanol 

OParacetamol AThiamine UChlorphinarmine Maleate 
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APPLICATIONS OF ION-EXCHANGE MATERIALS. V 1159 

t I d  

R f  

0-0 
60 80 100 

Ethanol (9) 

1.0 . 

60 80 A ~ 100 

0.8 - 

0.6 . 

0.4 - 

0.2 . 

X != 
0-0 

Ethanol (9) 

FIGURE 

X A s p i r i n  

3 R as a func t ion  of % E t h a n o l  f 

A A s c o r b i c  A c i d  E l C a l c i u m  L a c t a t e  

ck lorphenarmine malente, the I$, i s  almost constant as  

per cpntpge of alcohol increases  (Fig.2). but the % 
values of a sp i r in ,  ascorbic acid an6 calcium l a c t a t e  show 

d i f f e r e n t  behmiour i.e upto 807: alcohol the RF is constent  

then as th $ age of alcohol increases  the re  i s  sudden 

increase i n  RF vr lues  Fig.3. 

A comparison of RF values of drugs on impregnated 

papers (Rm) aril on p l a in  peners (%p) shows th t  the 

f e r r i c  phosphate paners are se l ec t ive  f o r  aspir in ,  thiamine 

and calcium l a c t a t e .  It is  t k r e f o r e  use fh l  t o  define 

a property 
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FIGURE 4 R. as a function of Drugs 
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TAELE - 2 

1161 

Ri values for  d i f fe ren t  d-rugs 

1. Para.cetamo1 +O. 083 

2. D is ze pam 0.000 

3. Phenzci t i n  - 
4. Chloramphe nicol  -0.723 

5. Aspirin 

6 .  Thizmine 

-0 773 
- 

7. Chlorphenarmire -0.121 

8. Chloramphenicol - 
m l e a t e  

Palmita t e  

9. Caf f ine -0.814 

10. C:i lc ium Lactate +O. 269 

11. Matronid i z o  l e  +O. 829 

12. Ascorbic Acid +O. 028 

R i  = (RFP - %) 
Ri i s  a measure of ion-exchange e f f e c t .  The r e s u l t s  of 

Ri as a function of verious drugs a r e  given i n  f ig .4 .  

These r e s u l t s  show t h a t  almost a l l  the drugs have d i f fe ren t  

RF values on ferrjc phosphate a s  compered t o  p la in  papers. 

The values of R values are  sumnerize:? in Table-2. 
i 
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