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When HPLC Was Young

Looking Back to the First
International Symposium on
Column-Liquid Chromatography,

Interlaken 1973

Veronika R. Meyer*

In 1973, chromatography was no longer
a young method; in fact, it was at least 67
years old; the first paper on this technique
was published 1906 by Tswett [1] based on
adiscovery made a few years before. Tswett
used column-liquid chromatography for the
separation of plant pigments, and today, we
still use column-liquid chromatography
which is documented by the name of the
series of successful symposia, the first of
them taking place in Interlaken, Switzerland,
in 1973. So what about HPLC which was
young in these years?

The term HPLC was not yet established
in the early seventies, Column-liquid chro-
matography had gained growing interest
which was nourished by the successful use
of gas chromatography and automated
amino-acid analysis with ion-exchange,
methods which used instrumentation. The
user could buy a ‘black box’ which was able
to perform the separation of a mixtre of
compounds. Classical liquid chromato-
graphy did and does not need instrumenta-
tion, but why should it not be possible to
perform this type of separation in a ‘black
box’? It was also clear from theoretical
considerations that the separation perfor-
mance could be improved by using small-
diameter stationary phases. However, if the
particle diameter is small, it is necessary to
use a pump to get the mobile phase pressured
through the chromatographic bed. A high
separation performance also means that the
sensitivity can be high — the separated peaks
are narrow and, therefore, higher than with
classical column chromatography, which
means that the signal-to-noise ratio and the
minimum detectable quantity of acompound
is improved. Therefore, it makes sense to
add another instrument to the set-up, the one
which is able to ‘see’ the separated com-
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pounds, and which is called detector. By the
end of the sixties, the first modules were
commercially available. ‘Modem’ liquid
chromatography was born. How should itbe
named?

In 1973, most researchers (it was not yet
the time of users without research interest)
used the term ‘high-pressure liquid
chromatography’ which was sometimes
abbreviated as HPLC. This term reflects the
fact that technical problems had to be solved:
it is not trivial to pump low flow rates in the
ml/min range at pressures of 100 bars or
higher without pulses and with high repro-
ducibility. Moreover, the need to use a pump
is the most obvious difference to classical
open-column chromatography. Other people
used the term ‘high-speed liquid chromato-
graphy’. Indeed, it is possible to perform
analyses much faster when small-diameter
stationary phases are used, because the dif-
fusion-controlled residence time of the
sample molecules in a particle of the statio-
nary phase is lowered. Another term was
‘high-efficiency liquid chromatography’,
because small amounts of a sample could be
analyzed in short time. The same meaning
has ‘high-performance liquid chromatogra-
phy’. It was coined because it was a more
striking interpretation of the abbreviation
HPLC than the allusion to high pressure.
Today, everybody is thinking of ‘perfor-
mance’ instead of ‘pressure’, when HPLC is
mentioned. This is perhaps that we do not
have to struggle any longer with pressure,
we just buy apump which delivers apulseless
flow at 400 bars or whatever we need. Ho-
wever, in the proceedings of the 1973
symposium the term ‘high-performance li-
quid chromatography’ is used only in four of
the 45 contributions.

Insome sense, the year 1973 was pregnant
with HPLC. In 1974, the most successful
and leading book of L.R. Snyder and J.J.
Kirkland, ‘Modern Liquid Chromatography’
was published [2]. For the first time, re-
searchers and the growing number of users
of the method had a compendium which
explained the theory as well as the practical
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details and problems of the technique.
Without this book, the spreading and rapid
introduction of HPLC into every laboratory
for quality control or clinical analysis would
have been much slower. Many participants
of the HPLC '91 symposium in Basel will
join me in my grateful statement that ‘Mo-
dern Liquid Chromatography’ was of inesti-
mable value when I started working with
HPLC. In 1979, the second edition was
published; unfortunately it was the last one.

Because high-pressure liquid chromatog-
raphy was all in the air, time had come to
organize a symposium dedicated to this
technique. The ‘First International Sympo-
sium on Column-Liquid Chromatography’
was held from May 2 to 4, 1973, in Interla-
ken, afamous alpine resort in Switzerland. It
was organized by the Association of Swiss
Chemists (Schweizerischer Chemiker-Ver-
band), the members of the scientific com-
mittee were G. Guiochon (Paris), J.F.K.
Huber (Amsterdam), and W. Simon (Ziirich).
Today, the scientific committee is much
larger, but these three persons are still mem-
bers of it. 450 participants from 22 countries
came to Interlaken to hear and discuss 55
lectures (of 59 scheduled ones). This is more
or less the same number of oral contribu-
tions as will be presented in Basel this sum-
mer, but the amount of scientific informati-
on will be much higher and much more
difficult to overview. In Interlaken, no po-
sters were presented, whereas today this
type of contribution outnumbers the lectu-
res.

In Chimia, the journal of the Association
of Swiss Chemists, a preview with the
scientific program was published [3] as well
as a report on the meeting (in German) [4].
The proceedings were published in J.
Chromatogr. [5]. As already mentioned, 45
of the 55 contributions can be found in this
special volume. They are grouped into five
sections: phase systems, column design,
optimization, instrument design, new ap-
plications.

Today, a typical HPLC separation is
performed in a column of 4.6-mm inner
diameter and 10-cm length, the stationary
phase has a particle diameter of 5 um and
consists of achemically bonded phase (often
with a very special surface chemistry), and
the separation is carried out with gradient
elution. A chromatographer of the year 1973
was not familiar with this approach at all.
When browsing through the proceedings of
the Interlaken symposium, we realize that
stationary phases with a particle diameter of
less than 10 um represented the frontier of
the research. Typical sizes were 37—44 pmor
56-90 um, and porous layer beads (PLB's,
impermeable glass beads with a superficial
chromatographically active layer) were used
frequently. Because of the low number of
theoretical plates per unit length obtained
when using coarse particles, column lengths
of 1 m or even more were not uncommon.
Majors and MacDonald were discussing the
pro's and con's of PLB and small-particle
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totally porous packings [6], and from the
today's point of view, it becomes clear why
the PLB's disappeared. The main obstacle
for the introduction of small particles was
the difficulty to pack them into columns; the
balanced-density slurry packing method was
not published before 1972 [7]. In 1973,
packed columns were not commercially
available; therefore, the chromatographers
had to pack their own columns, and this was
easier with coarse particles (including PLB's)
than with fine ones. The situation in these
years is characterized in the statement: ‘In
order to obtain optimal results, we are now in
the process of changing the column supports
from 30 pm particles to 10 pm or smaliler.
The results obtained so far are encouraging’
[8]. A similar situation was with instru-
mentation: most groups which presented
their results in Interlaken used a home-made
chromatograph or bought a pump and a
detector and assembled it to an instrument
with the help of the machinery shop. The
‘Poor Man's Liquid Chromatograph’ of J.
Schreiber which was used in the seventies in
many laboratories of Switzerland, including
ours, was also presented at Interlaken, but it
had been published earlier [9]; with the
exception of the pump (a very inconvenient
Orlitamembrane pump whose flow rate was
depending on the back pressure of the sy-
stem) and the recordereverything was home-
made.

In 1973, the number of stationary pha-
ses was very limited in comparison with
what we can choose from today. A lot of
research was done in bonding chemistry,
including approaches which proved to be
less useful, as e.g. the =Si-N= bonding type
[10]. Now, we know that these phases are
not stable enough against hydrolysis, and
=Si-0-Si-C= type phases, ¢.g. [11], are
preferred. Of course, there were no special
phases which today are a matter of course:
phases for the separation of carbohydrates,
of amino acids, of biopolymers, of enantio-
mers; phases with restricted surface acces-
sibility for certain types of molecules,
especially proteins; phases for affinity
chromatography. A method to obtain a phase
system with special selectivity is liquid-
liquid partition chromatography which was
used frequently. Perhaps this approach,
where the stationary phase consists of a
liquid film coated on a porous support, is
forgotten now wrongly, but there is no qu-

estion that the handling of a liquid-liquid
system is more demanding than the use of
chemically bonded phases. Spherical par-
ticles, prepared in emulsion, were brand-
new and not yet commercially available
[12][13].

Itisalso astonishing that gradient elution
was used only in five of the 45 papers (there
is also one paper where a temperature gra-
dient was used [14]). The striking success of
gradient elution was not possible before the
widespread introductionof the C-§ and C-18
bonded stationary phases (and vice versa:
these ‘reversed’ phases are so popular now,
because they allow to separate ‘everything’
with a gradient from H,0 to MeCN or
MeOH). In 1973, the reversed phases were
only one type of phase among a growing
number of other bonded phases, most of
them of research interest only.

As today, in most applications a UV
detector was used. A rapid-scanning detector
with amovable light source was presented in
Interlaken [15]; it was able to scan up to 100
spectra per second. It was not before the late
seventies that rapid-scanning UV/VIS de-
tectors were commercially available, but
whatisused today was not introduced before
1982 [16]: the diode array detector allows to
obtain information over the whole wave-
length range simultaneously and has no
movable parts. Also the coupling of liquid
chromatography and mass spectroscopy was
already done in 1973, but it was not what we
are able to do today: the ‘coupling’ was off-
line by collecting fractions, drying them,
and introducing them into the mass
spectrometer [17]. Spectra (with few frag-
ments) of steroids could be obtained by the

field-desorption technique. An interesting

application was the fluorescence detection
of amino acids after post-column derivati-
zation with o-phthaldialdehyde (OPA) [18],
only two years. after the publication of this
reaction as a (non-chromatographic) method
for the trace analysis of amino acids [19].
From the today's point of view, the reaction
time was long, namely 5 min, but this was no
problem, because the separation of 16 amino
acids took almost 3 h anyway. In the me-
antime, the OPA reagent has been improved
and the reaction time is now in the range of
10s.

A really pioneering approach was the
use of supercritical fluid chromatography
(SFC) with CO, as mobile phase [20]. It was
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not the first application of this technique and
not the last one, of course, but the boom of
SFC (if it was and is one) was not before the
mid-eighties.

From this last example, we can see that it
is necessary to present at a symposium also
methods and applications which are not in
fashion. New developments are not an-
nounced in the news, but they are growing in
the heads of innovative people in some la-
boratory, perhaps at a place nobody expects.
Fortunately, the series of International
Symposia on Column-Liquid Chromato-
graphy has always been a forum of open and
fruitful discussion. I am convinced that this
will also be the case in Basel in June 1991.
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