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Summa ry 

Gas chromatography was used for the direct assay of 
hexetidine and triamine in a pharmaceutical formula- 
tion. During this work we came across a strong on- 
column interaction, in such a way that the GLC reten- 
tion, selectivity and response parameters were serious- 
ly modified relative to the injections of  hexetidine and 
triamine standard solutions. The interaction was traced 
to the coinjected hydroch]oride form of a major com- 
ponent of the sample and in practical temls points to 
the potential quantitation errors that may be associat- 
ed to similar systems, 

inert materials available and further deactivated by block- 
ing surface active groups in various ways. Often, the sub. 
stances themselves are rendered inactive by specific deriva- 
tization procedures [2- 4]. However, comparatively much 
less consideration is given to the fact that the kinetics of 
derivatization of a given substance, specially at low levels, 
may be strongly affected by some of the other compounds 
in the reaction mixture. Likewise, the results of quanti. 
tative assays may also be strongly dependent not only on 
well established adsorption effects but on specific m01e- 
cular interactions between various solutes or between any 
of these solutes and the stationary phase, occasionally 
modifying tile properties of the latter relative to the 
chromatographic behaviour of a given substance [5]. As 
each solute, in terms of its own chromatographic behaviour, 
is commonly regarded as an entity totally isolated from the 
rest these constitute practical considerations often over- 
looked. The subject of  simultaneous low level deriva- 
tization of complex biological mixtures has been recently 
treated [6]. However, to our knowledge there is a lack of 
descriptive examples in the literature dealing with real 
cases of sample induced variations of retention and response 
parameters. In this regard we report herein a practical case 
illustrating this kind of interactions between three polar 
and underivatized components of a pharmaceutical pre- 
paration. 

In the course of a gas chromatographic study on the sta- 
bility of hexetidin e- 1,3-Bis [ethylhexyl-5-methylhexahydro- 
pirimidine] - a potent chemoterapeutic agent of  wide spec- 
trum against fungal an bacterial infections [1], it was ob- 
served that the direct GLC determination of this compound 
in various extracted fractions was hindered by significant 
on-column effects due to the coinjection of other inter- 
fering substances carried along with the extracts. In this 
regard, it is interesting to consider that, in attempting to 
analyze an extract or mixture of polar substances by GLC, 
the chromatographer's attention is usually centered on 
achieving a good deactivation of the system in order to 
prevent undesirable adsorption losses and peak tailing. For 
this purpose the GLC columns are prepared with the most 

Experimental 

Materials 

Hexetidine was obtained from CSC International, Inc. Ne~v 
York, USA. 
The commercial pharmaceutical preparation under study 
was an ointment containing Lidocaine. HCL and hexe. 
tidine, amongst other products and excipients in a ratio of 
20:1. n-Eicosane was used as internal standard. Silyl-8 
from Xpectrix Int. San Cugat, Barcelona, was used as 
column silylating agent. 
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Gas Chromatography 

Samples were analyzed on a Hewlett-Packard Model 5830A 
Gas Chromatograph equipped with dual FID detectors. The 
column used was a 2 m long x 1.8" o.d. stainless steel tube 
filled with 2.5 % SE-30 on Chromosorb W-HP 80/100. The 
column temperature was set at 230 ~ and the injector and 
detector blocks at 250 ~ Nitrogen carrier at 67 cm3/min. 
Peak areas were automatically calculated by the integrator 
of the gas chromatograph. 

Results and Discussion 

Fig. 1A shows the direct gas chromatographic separation 
of hexetidine and its main degradation product [1], Tri- 
amine [N~, N2-(/3-ethylhexyl)-2-methyl-propantriamine- 
(1,2,3)]. As illustrated, both products can be readily 
separated on an SE-30 packed column at 210~ as they 
are symmetrical and totally resolved. 

However, when attempting to chromatograph the hexane 
extracts of a commercial preparation containing hexe- 
tidine, in order to determine the levels of triamine in these 
samples, the corresponding peaks showed instead a very 
degraded shape, with a bad tail and low response. This was 
traced to the coextraction and resulting coinjection of 
Lidocaine HCI, a major component of the commercial 
preparation under study. For example Figs. 1B and 1C 
illustrate the marked degradation of chromatographic per- 
formance for hexetidine and triamine and the change of 
retention time after the prior injection of Lidocaine HC1 in 
the GLC column. This is summarized in Fig. 2 which illus- 
trates the variations observed in the absolute retention, 
selectivity factors and peak area ratio of both peaks relative 
to the n-C2o internal standard, over a span of 19 con- 
secutive injections. As indicated on the x-axis, points A, B, 
C and D represent the injection of a standard of Lidocaine 
HCI (A and B), silyl 8 (C) and Lidocaine HCL + silyl 8 (D). 
The injection of a relatively large amount of Lidocaine 
(Lidocaine:hexetidine ratio of 20:1, equivalent to the ratio 
of both products in file commercial formulation) in be- 
tween injections No. 2 and 4 induces and increment of 
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Fig. 1 

0 (A) Gas chromatographic separation of hexetidine (3.68) and triamine (5.02) on 2.5% SE-30 at 230 ~ 
using n-C2o as internal standard (2.72). Numbers in parenthesis correspond to retention times in minutes as 
shown on the chromatograms. 
(B) Same separation after an injection of an amount of Lidocaine HCI equivalent to 20 times the amount 
of hexetidine previously injected according to the 20:1 ratio of Lidocaine HCI to hexetidine in the pharma- 
ceutical ointment (see point A on x-axis of Fig. 2). 
(C) Same separation after another injection of Lidocaine HCI (see point B on x-axis of Fig. 2). 
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Fig. 2 

�9 Plot of absolute retention values in minutes, selectivity 
factors and peak area ratios vs the injection sequence 
indicated on the x-axis. 

However, as the Lidocaine in most pharmaceutical pre- 
parations, including the one we were studying, comesin 
its hydrochloride form, a check was made on the possible 
effect of  the HC1. The results showed that the interaction 
observed is most likely due to the effect of  the HC1 moie~ 
in Lidocaine hydrochloride since a test injection of  4 mm 3 
of  a 0.I N solution of  HC1 in the same GLC column causes 
the total dissapearance of  both hexetidine an triamine 
peaks. On the contrary, the coinjection of  free Lidocaine 
base had no effect on the other two peaks. 

These type of  interactions should be taken into accounl 
specially in direct GLC analyses of  underivatized pharrna. 
ceutical products whose components are often included in 
their corresponding hydrochloride forms, as well as in the 
preparation of  internal standards from commercially avail. 
able hydrochlorides, oxalates, etc. The release of  the hydro. 
chloric or oxalic acids in the gas phase may have unexpect 
ed effects either on the stationary phase or on other solute 
molecules. Presently, we are experiencing similar effects in 
regards to the GLC analysis of  other pharmaceuticals, such 
as biotin, hexobendine and pentaerythriol tetranitrate. 
where the substances themselves seem to be responsible of 
similar interactions to the point that in certain cases they 
even preclude the quantitative assays. 

In summary, while the total disappearance or large flue 
tuations in the height of  a previously observed peak ona 
GLC prof'de can be readily detected even by an unex 
perienced chromatographer, in some cases the accuracy of 
a quantitative analysis may be seriously affected by more 
subtle variations of  response and retention parameters 
relative to the standard used, specially when response of 
the latter is not  modified along the same lines. 

retention times of  the order of  + 8 % and + 17% for triamine 
and hexetidine, respectively, and at the same time changes 
drastically the peak area ratios. The response o f  the hexe- 
tidine peak diminishes while that triamine increases. Also, 
in line with the data shown on the upper graph of  Fig. 2, 
the strong variations o f  the selectivity factors demonstrate a 
temporary change of  the distribution coefficients of  the 
polar solutes due most likely to the modification of  the 
physicochemical characteristics of the stationary phase 
and/or solutes themselves. Although the chromatographic 
system tends to recover itself in subsequent injections of  
hexetidine, indicating that the major effect or the Lido- 
caine HC1 is short lived, there is a persistent residual 
memory effect as the values of  both retention time and 
selectivity do not return exactly to their initial value. A 
second injection of  Lidocaine HC1 had an even more pro- 
nounced effect changing retention times by a 21% and a 
39% respectively (Fig. 1C and upper plot of  Fig. 2). Never- 
theless the coinjection of  Lidocaine HC1 with a silylating 
agent (injection D) does not have much of  an appreciable 
effect, the silylating agent probably neutralizing the effect 
of  the Lidocaine HCI injection on the system, as observed 
after the injection o f  silyl 8 alone (injection C). 
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