
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

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

Chromatographic Analysis of Pharmaceutical Products of Toxicological
Interest on Chemically Bonded Thin Layers Influence of the Organic
Modifier Nature on Selectivity
C. Gonneta; M. Marichya

a Laboratoire de Chimie Analytique III, CNRS - E.R.A. 0474 (Professeur M. PORTHAULT), Université
Claude Bernard Lyon I, Villeurbanne Cedex, France

To cite this Article Gonnet, C. and Marichy, M.(1980) 'Chromatographic Analysis of Pharmaceutical Products of
Toxicological Interest on Chemically Bonded Thin Layers Influence of the Organic Modifier Nature on Selectivity',
Journal of Liquid Chromatography & Related Technologies, 3: 12, 1901 — 1912
To link to this Article: DOI: 10.1080/01483918008064778
URL: http://dx.doi.org/10.1080/01483918008064778

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may 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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages 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/10.1080/01483918008064778
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOCRAPHY, 3(12), 1901-1912 (1980) 

CHROMATOGRAPHIC ANALYSIS OF PKARMACEUTICAL PIIODUCE OF 

MXICOLOGICAL INTEREST c(J C a E M I C W Y  BCNOED TBIN LAYEM 

INFLUENCE OF TTlE ORGANIC MODIFIER NATURE ON SELECX'IVITY. 

C. GONNET and M. MARIQIY 

Laboratoire de Chimie Analytique 111, CNRS - E.R.A. 0474 (Profes- 

seur M. PORTHALILT), Universiti Claude Bernard Lyon I ,  43 boulevard. 

du 11 Novembre 1918, 69622 Villeurbanne Cedex - France. 

ABSTRACT 

Properties and se l ec t iv i t i e s  of the following organic modi- 
f i e r s  were studied : CH3OH - C2H50H - Isopropanol - ace toni t r i le  - 
T.E.F. i n  reversed phase high performance thin-layer chromatogra- 
phy (H.P.T.L.C.). W i t h  the tes ted solutes,  ethanol appeared to  be 
the most select ive organic modifier whereas isopropanol the most 
interest ing in IiPTLC-HPLC data t ransfer .  In every case , the best  
resolution was observed w i t h  mobile phases containing 40-50 % H 2 0 .  

INTRODUCTION 

Chromatographic plate6 w i t h  chemically bonded apolar phases 

are now connnercially available. These layers allow the analysis 

of numerous compoundsthat cannot be di rec t ly  chromatographed on 

s i l icage l  layers under normal conditions. In  a very recent paper, 

Brinkman ( 1 , 2 )  made a srmrmary of a l l  the separations having been 

realized on such new plates.  The properties and conditions of ope- 

ra t ing reversed-phase t h i n  layers were also discussed by Siouffi  

( 3 1 ,  Kaiser ( 4 )  and a l l .  

Our purpose,in th i s  paper, i s  to  study the role  of the organic 

modifier (nature, concentration) present i n  the mobile phase. There- 
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190 2 GOm AND MARICW 

fo re ,  p rope r t i e s  of various mobile phases : water-alcohol, water- 

a c e t o n i t r i l e  and water-THF have been compared f o r  the separa t ion  of 

pharmaceutical substances : barb i tu ra t e s ,  benzodiazepines, methyl- 

xanthinea.. . . . 
The influenca of mobile phase composition on r e t en t ion  i n  High 

Perfonnance Liquid Chromatography (HPLC) has been ex tens ive ly  s tu -  

d i ed  i n  a g r e a t  number o f  publ ica t ions .  In  most cases ,  a l oga r i th -  

m i c  expression i s  found r e l a t i n g  log  k' (capac i ty  f a c t o r )  t o  the 

composition of mobile phase. In ou r  previous a r t i c l e s  (5,6), w e  no- 

ticed a similar r e l a t ionsh ip  in reversed-phase th in  layer  chromato- 

graphy (RPTLC) : s t r a i g h t  l i n e s  were obtained when p l o t t i n g  % = f 

( %  MeOH o r  AcQJ) e i t h e r  i n  classical RPTLC ( 5 )  o r  i n  ion-pair  r e v e r  

sed phase th in  l aye r  chromatography ( 6 ) .  More r ecen t ly ,  Irwin ( 7 )  

and Dzido ( 8 )  have s tudied  the  influence of mobile phase compositbn 

i n  RPTLC i n  the separa t ion  of t r i c y c l i c  aeu ro lep t i c s  and sulphonmides 

( 7 )  and phenolic ac ids  ( 8 ) .  Karger e t  al. rnves t iga ted  polar  

group s e l e c t i v i t y  i n  reversed phase l i q u i d  chromatography (9 )  ; they 

observed s i g n i f i c a n t  d i f fe rences  i n  group cont r ibu t ion  with bonded 

Bhase coverage : the l a r g e s t  d i f f e rences  a r i s i n g  from MeOH-H 0 rnobi- 

l e  phases and the l e a s t  from THF-H20. 
2 

EXPERIMENTAL 

Thin Layer Chromatography 

All ascending developments were c a r r i e d  ou t  i n  g l a s s  ord inary  

tanks of the following dimensions : 13 x 13 x 5.5 cm (Chamagne, 

Lyon, France) ; the p l a t e  w a s  introduced i n  the  t a n k  immediatly 

a f t e r  pouring 10 m l  of solvent.  Spots of so lu t e s  were applied a t  

2 cm from the i n t e r i o r  edge of the p l a t e  and developments were per -  

formed over a d i s tance  of 6 cm from the  spo t t ing  l i n e .  

As a l l  so lu t e s  were i n  aqueous media, i t  was necessary t o  wet 

the layer  before spo t t ing  the  so lu t e s  w i t h  a drop of methanol. (Hy- 

drophobicyty of the chemical bonded phase) .  Visua l i sa t ion  w a s  done 
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HPTLC OF PHARMACEUTICAL PRODUCTS 1903 

by viewing the p l a t e s  under W (254 nm o r  366 nm) l i g h t  o r  by sub- 

mitt ing tha t o  iodine vapors. 

H.P. L. C. 

The l iquid chromatograph consisted of the following components 

Model 380 ALTEX pump (Touzart e t  Matignon, Vitry SIX Seine, France) 

a damping system, a 70-10 rheodyne in j ec t ion  valve (Touzart e t  Mati- 

gnon) and a I.&-W PYE UNICAM spectrophotometer. All measurements we- 

re made a t  room temperature. 

A l l  columns were of the same dimensions (10 cm x 4 .6  mm i . d . )  and 

packed according t o  a technique previously described ( 10) . 

Reagents - Materials 

10 x 10 mreversed-phase th in  layer p l a t e s  were obtained from Merck 

(Merck-Clevenot, Par is ,  France) : Re21 RP8 cnd Re18 ( r e f . 1 3 7 2 6 ,  

13725, 13724) .  The same bonded phases were used a s  packings for the 

columns : LICHROSORE W2, RP8 and RP18, 5 um.  

The mobile phases were made up by volume from ana ly t i ca l  grade 

solvents and d i s t i l l e d ,  deionized water ; once the mobile phase has 

Seen prepared, i t  was degassed i n  an ul t rasonic  bath. 

All drugs were of analyt ical  or pharmacoFcrja1 grade and were 

used wztliout fur ther  purif icat ion.  

RESULTS RND DISCUSSION 

Comparison of the d i f f e ren t  RP-HPTLC p l a t e s .  Wettabil i ty of apo- 

l a r  bonded s ta t ionary phases. 

The dependence of the t i m e  of development on the mobile phase 

composition i s  shown in  Table I. 

I t  can be seen tha t  i n  these conditions, i t  is not possible  t o  

carry out separations when using mobile phases containing more than 

60 % H 2 0  on RP2 p l a t e s ,  40 % on RPB p l a t e s  and 35 % on , W l B  p l a t e s .  

This observation does not agree with Brinkman ( 2 )  who noticed the 
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Support 

100 - 0 

90 - 10 

80 - 2 0  

70 - 30 
65 - 35 

60 - 4 0  

55 - 45 

5 0  - 50 
40 - 60 

35 - 65 

CONKET AND MARICW 

Re2 

2 2  min 

30 min 

47 m i n  

60 min 
- 
lh  15 min 
- 

lh 5 5  min 

2h 2 0 m i n  

6h 

TABLE I 

Migration t i m e s  f o r  d i f f e r e n t  RP-TLC p l a t e s .  
- 6 c m r m -  

Rp8 RPl8 1 K C 1 8  

2 0  m i n  

37 min 

I 3h 

7 min 
10 m i n  

14  m i n  

20 m i n  

29 m i n  

47 m i n  
- 
- 
- 
- 

following order i n  the increase  of  t i m e  of run : RP18 < RP2 < Re8. 

bu t  he studied only low percentages of water ( %  H 0 5 2 0  31 i n  t i e  

mobile phase. 
2 

Under c e r t a i n  condi t ions ,  i t  is poss ib l e  t o  run chromatograms 

with mobile phases containing b g h  percentages of water : using 

a chamber sa tu ra t ed  with so lvent  vapor, the run time decreased 

considerably but  i n  the same t i m e ,  + values decreased goticeabl? 

too. In  t ab le  If, onecan see t h a t  t he  more pronounced the  hydropho- 

b i c  charac te r  of the  l aye r ,  t h e  s l i g h t e r  t he  decrease.  
Using binary mixtures such a s  water-ethanol and water-THF, t a b l e  

I11 shows t h a t  UI the f i r s t  case ,  developments a r e  longer than those  

c a r r i e d  ou t  w i t h  methanol f o r  mobile phases containing low percenta- 

ges of water and become shor t e r  f o r  upper 0 H 0 in mobile phases. A 

similar behavior can be observed i n  the  case of CH3CN and TW. 
2 
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HPPTLC OF PBARMdCEUTICAL PRODUCTS 

r 
CH30H C2HSOH 

t 

90- 10 55 inin 15 25 
80-20 l h  20 2h 05 
70-30 3h 2h 50 
60-40 6h 40 3h 25 
50-50 - 5h 10 

100-0 3C min l h  

1905 

t 

CH3CN THF 

22 m i n  45 min 
50 min l h  15 
2h IS lh  35 
2h 15 2h 15 
3h 2h 30 

15 m i n  25 min - 

TABIS I1 

Rf values observed under var ious  developing condi t ions .  

- 6 cm run - Solu tes  : (1) Thiogenal i (2) butylbenzene, 

(3) dimethylaminoazobenzene . 

85-15 

.+ 90- 10 

I 

1- 0.87 1- 0.59 1- 0.83 
2- 0.79 2- 0.59 2- 0.83 
3- 0.72 3- 0.50 3- 0.70 

1- 0.78 1- 0.625 1- 0.81 
2- 0.80 2- 0.61 2- 0.79 
3- 0.525 3- 0.42 3- 0.55 

1- 0.78 1- 0.73 1- 0.88 
2- 0.80 2- 0.675 2- 0.81 
3- 0.29 3- 0.27 3- 0.32 

f values taken from ref. 5 

Dependence of r e t en t ion  and s e l e c t i v i t y  on t h e  type of orga- 

n i c  modifier i n  the  mobile phase. 

To study t h e  inf luence  of organic modifier concent ra t ion  and 

na ture  i n  RP.HPTLC, w e  have c a r r i e d  o u t  separa t ions  of s eve ra l  

drugs of tox ico logica l  i n t e r e s t .  The t e s t e d  so lu t e s  are the  f o l l o -  

wings : 
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1906 GONNET AND MARICHY 

1 - bcetaninoghen 
2 - Theophylline 
3 - Caffeine 
4 - Phenobarbital 
5 - Carbamazepine 
6 - Diphenylhydantolne 
7 - Diazepam 
8 - Ethosuccimide 
9 - Barbital 

Results are shown i n  Figure 1 with different mobile phases contai- 

ning the same concentration of organic modifier (SO % v/v). 

- With CH OH as organic modifier, the observed Rf range is 3 
lower than with all other modifiers (0  c Rf < 0 . 5 ) .  

It is Lnteresting to paint out the good separations observed 

with ethanol and isopropanol. In the case of isopropanol, Rf va- 

lues range from 0.3 to 0.8 and a good resolution can be noted. It 

has been previously shown (5) that the best Rf range useful for 

RP.HPTLC - HPLC data transfer is 0.2 - 3.8. Further work in HPLC 

will be performed to confirm these observations. 

- A great difference exists between n-propanol and rsopropa- 
nol, retention smaller w i th  the la t ter .  

- The magnitude of R 
2 5  

is of the same order for CH3CN, THF f 
and C H OH containing mobile phases but selectivity is very dif- 

ferent from one to the o ther .  

If we now examine the dependence of retention on mobile 

phase composition, we note in Figure 2 that retention increases 

with an increase of the water ratio of the mobile phase. Some 

exceptions are observed with low water contents of CH CN-H 0 and 

C2H50H-H20 ( c 2 0  0 ) .  
3 2  

Plotting Re values against percentage of water in the mobile 
phase, l inear  re la t ionships  can be noticed in the range 

20-60 % H20 (with ethanol as organic modifier). This range is 

somewhat smaller when THF,  CH3CN and CH30H are used. 
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0.8 

0.6 

0.4 
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- 

- 

- 

- 

CH30H 

1 '  

88 

2 
9 '  

31 

4 

5 
6 
7 

2 

Figure 1 : Rf values on LICHROSORB RP 8 HPTLC p la te .  

Solvent : organic modifier - water SO/SO. 

Solutes : 1 - Acetaminophen, 2 - Theophylline 

3 - C a f f e h e ,  4 - Phenobarbital, 

5 - Carbamazepine, 6 - Diphenylhydantoine, 

7 - Diazepam, 8 - Ethosuccimide, g -Barbital. 
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1908 GONNET AND MARICW 

QC 

O.! 

40 '10 H,O 20 40 60 20 

Figure 2 : Dependence of Rf values on mobile phase composition. 

Stationary phase : LICHROSORB FtP 8 .  

Solutes  : see figure 1 .  
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HPTLC OF PHARMACEUTICAL PRODUCTS 1909 

The elution order of the tested solutes is not changed from 
one organic modifier to another for  water content higher than 

10-20 0 in mobile phases. In the case of lower water contents, 

some inversions can be noticed. 

- The best resolution is obtained for mobile phases contai- 
ning 40-50 S water with all organic modifiers. 

Possibility of reversed-phase BPTLC-HPLC data transfer 

In reversed-phase liquid chromatography, the most selective 

mobile phase for a given separation can be ajusted first in thin- 

layer chromatography (to save t i m e  and money). But in reversed- 

phase technique, possibilities of data transfer from HPTLC results 

to HPLC results are limited with high water contents of mobile pha- 

ses. 

In the separation of some drugs (Figure 3 )  on lichrosorb Rp8 

column, a 

the ajustment of mobile phase can't be done using BPTLC but Figu- 

re 4 shows that the nature of organic modifier or the nature of the 
reversed-phase packing can be studied first using chemically bonded 

reversed-phase thin-layers. 

mobile phase CH30H-H20 50/50 is needed. In this case, 

1 are illustra- 'HPLC - f(k'HPTLC Transposition relationships k 

ted in Figure 4 with Rp8 and RP2 silicagels and CH30H-H20 and 

CH3CN-H20 as mobile phases. 
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Figure 3 : Column chrornatogramm of the t e s t e d  s o l u t e s .  

column : 15 cm x 4.6 mm. I . D .  L I M R O S O R E  RP8 5 Qm. 

Mobile phase : - M ~ O H - H ~ O  40160 

------ !4eOH-HZ0 5 0 / 5 0  

Flow-rate : 0 . 5  r n l / m n .  

W detector  : 210 nm. 

Solutes  : 1 - Theobromine, 2 - Acetaminophen, 

3 - Theophylline, 4 - Caffeine,  5 - Barbita l ,  

6 - Phenobarbital, 7 - Carbamazeprne 
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%.C. I 

1911 

Y - 
3.0 kk.' C 1.0 2.0 

I 

Figure 4 : P l o t s  of k values against  k '  HpTLc values .  column 
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