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Various facets of the history of clinical chromatography are considered, with emphasis on their 
application to the present stats of the art. The work of Goppelsroeder on capillary analysis is re- 
viewed, followed by a discussion of 6-E. Dent’s work on aminoacidurias, Lato’s thin-layer chroma- 
tographic studies of sugars in urine, Ian Bush’s approach to automated chromatography, aa well as 
the extensive possibilities of high-voltage electrophoresis shown by Clotten and Clotten. It is inter- 
esting that none of these methods has been applied extensively in diagnostic work. Capillary electro- 
phoresis, which was developed by Hjert& in 1969, seema to have gained new interest recently. At 
present, although it seems obvious that chromatographic methods could solve numerous diagnostic 
problems, surprisingly little work is being done outside the larger hospital laboratories. Some of the 
reasons for this situation are discussed, as are the future prospects of the Biomedical Applications 
__-LJ _Ii.~_ T- I .-,-VI section 01 me JOUF~C 0~ t_4rm8atogi@y. 

INTRODUCTION 

Having been asked to contribute a paper on the above topic, I propose to discuss 
here the past, present and future of biomedical applications of chromatography 
and electrophoresis. However, before starting on this topic, I would like to men- 
tion that 2966 is a year of anniversaries for the Journal of Chromatography. In 
rhmnnlnui;ral nrrl~r. Pwifmw,v T&-b~r T rrd,arnr ;E rislehrd;trak:a nnth hiw.thAm, Tb YI’~Y”“~“~‘“U* “IUVI. L I”Ivm”“I uu pea YIUUIUL au ““ruuluvllr~ All” “““II VII “AlurrJ, _I. 
Erich Heftmann his ?5th, Dr. Ivo Hais his 70th, Dr. Karel Macek his 60th and 
the Journal of Chromatography its 30th. 
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Incidentally the Biomedical Applications section is 11 years old. The first issue 
appeared January 1977 and the Preface stated that: 

The Journal will publish papers dealing with the following aspects. devel- 
opments in and apphcations of chromatographic and electrophoretic tech- 
niques related to clinical diagnosis (mcluding the publication of normal 
valrresl~; screiming m-rd profi&g pmcedirres witi special reference to membolic 
disorders; results from basic medical research with direct consequences in clin- 
ical practice; combination of chromatog-raphic and electrophoretic methods 
with other physicochemical techmques such as mass spectrometry. 

HISTORY 

I propose to discuss selected topics which seemed of interest, and the way in 
which they have been accepted by medical practitioners. 

Goppelsroeder, a contemporary of Tswett, developed “die Capillaranalyse”, 
which is simply frontal analysis of liquids on filter-paper strips, ca. 50 cm long, 
in a closed cupboard. He observed numerous properties of his system: speed of 
movement of numerous liquids by ascending development, the concentration of 
dilute solutions by adsorption and the frontal chromatograms obtained when sev- 
eral solutes were present (especially with dyestuffs). Goppelsroeder published 
several books dealing with the analysis of body fluids. 

Fig. 1 shows the title page of one of his books that appeared in 1904. It contains 
pvt,enaivp atrdimx nf ~~~-~PFIIIIP n~thnlnui~al mxn&tinnQ ~~cinm plan ~nlm~r raaannta I--l--.u*. - YII_“” “A ~~U~Y”~“UV yUY~~V~“~~VUI .J”IIyLVI”~L” Y”Ll’b UL”” ““I”UA ‘.d’u6.d’“YU 
to reveal various compound classes. Fig, 2 shows the results of a typicaI study 
involving 507 samples from 178 patients and carrying out analyses at weekly 
intervals. 

In his discussion he already voices the same hopes for his method as were ex- 
pressed in the Preface of the first issue of the Biomedical AppZications section of 
this journal, i.e., that his chromatograms will prove an aid to the practising phy- 
sician (Fig. 3 ) . 

I was unable to establish what impact his books had on medical science. They 
were certainly the starting point from which the late E. Stahl was to launch him- 
self into chromatography in a closely related field, pharmacognosy. 

Paper chromatography 
Paper chromatography in a two-dimensional form for the separation of all of 

the usual amino acids was developed in 1944 by Consden et al, [ 11. It was im- 
mediately applied to medical problems and was highly successful in the study of 
a number of metabolic diseases. A review by one of the most active workers in the 
field, the late C.E. Dent, listed in 1947 results on acute yellow atrophy of the liver, 
the Fanconi syndrome, cystinuria, phenylketonuria and Bence-Jones proteinuria. 

When I visited Professor Dent around 1950, he had a small ward of several beds 
attached to his chromatography laboratory. Figs. 4 and 5 show some of the results 
presented by him in a subsequent lecture [ 2 1. 
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Fig. 1. Title page of Goppelsroeder’s book WI. 

The development of paper and thin-layer methods for diagnostic purposes is 
still continuing today. The books by Ivor Smith containing fully worked out clin- 
ical methods have been invaluable in demonstrating the possibilities to clinical 
workers [ 31. 
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Fig. 2. Results obtained by Goppelsroeder’s capillary analysis method with urine from patients suf- 
fering from bronchiektasia and bronchitis. From ref. 19. 

Two-dimensional paper chromatograms had the drawback that development 
took up to 4 days. However, this was overcome by the use of more rapid thin-layer 
methods, In the case of phenylketonuria, I repeated one of the published one- 
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Fig. 3. The final part of Goppelsroeder’s book [ 19 j expressing the hope that his chromatograms will 
prove an aid to the practising physician. 

dimensional methods and was able to obtain results within 3-4 h of taking the 
blood sample. Thus planar chromatography is suitable even for direct analyses 
by the practitioner. 

I would also like to mention the work of M. Lato and his group, summarized in 
a review by Ghebregzabher et al. [4]. In the correspondence relating to the review 
of his work for publication, he pointed out to me that although excellent high- 
performance liquid chromatographic (HPLC ) methods for sugars were then al- 
ready available, these were finally unavailable to the diagnostician who needed 
the results. A typical result is shown in Fig. 6. 

Professor Ian Bush’s approach to clinical chromatography 
The late Professor Bush was not only an outstanding chemist and biochemist, 

but had also degrees in mathematics and medicine, His approach, which he once 
expounded to me during a rather good lunch (Mastrostefano, Piazza Navona, 
Rome ), is worth recording as I do not think that he ever published it as such. 

The problem that he was dealing with was to survey the steroid profiles in 
serum in connection with possible physiological changes during transatlantic 
flight. First he considered how “normal values” are obtained. For these he felt 
that data on at least 400 persons would be required. The usual “statistical” data 
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Fig. 4. Chromatograms from 25 fl of urine from four cases of Fanconi syndrome. They were specially 
chosen to illustrate the very different patterns that may b found in the disease. Owing to the method 
of representation the overlaps between neighbouring spots are grossly exaggerated here. Identifica- 
tion of spots: 15=cysteic acid; 16=aspartic acid; 17 =taurine; 18= hydroxyproline; 19 = histidine; 
20 = citrullic acid (or ~-alanine); 21 =phenylalaninq 22 = tryptophan; 23 = methionine sulphoxide 
(probably); 24~unidentified. From ref. 2. 

on a sample of about 20 persons are generally dictated by the size of a hospital 
ward and the hesitation of most clinicians to work with larger numbers. In his 
opinion, however, these samples are not sufficiently large. 

A serum profile has 20-25 steroid peaks and to obtain meaningful results at 
least duplicate analyses of at least ten samples over a minimum of 2 months would 
be required. This would involve analyses producing 200 000 results. 

Professor Bush considered gas chromatography (GC ) to be tactically useless 
for such a venture as it would require an army of laboratory technicians injecting 
something like ten gas chromatographs with a total of 200 samples a day. No 
laboratory could arrange this easily (I think that nowadays the same problem 
would arise if one wanted to use HPLC). 

His solution of the problem consisted in the preparation of paper chromato- 
grams with 30-50 samples per sheet. He had designed a machine for evenly spray- 
ing with reagents, which sprayed and heated the chromatogram automatically 
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]5 3. Thege chromatograms were then photometrically evaluated by another ap- 
paratus designed by him, which permitted the rapid quantitative photometry of 
paper chromatograms [ 6,7]. 

At this point I would like to quote from the “Discussion” in his paper [ 61% 

Although acceptable analytrcal performance compared with other chromato- 
graphic methods is an essentral feature of duect scanning of paper chromatograms, 
and could not have been expected on the basis of published results up to 1954, the 
mam advantage of the method IS Its speed and potential productivrty. Although 
conventronally sized paper chromatograms are slow to run compared with gas-liquid 
chromatograms, large numbers can be run at the same time m cheap and relatively 
compact apparatus, and the runmng time mvolves no personnel working t1mes.J The 
overall productivrty of the scannmg method is thus very much greater than any other 
existing method of quantitative estimation by chromatography for comparable 
capital and running costs. The present machme produces a chart record of a 50 cm 
chromatogram (equrvalent to approx. aooo theoretical plates for a typically overnm 
strips@) m 50 seconds, 5 e , at rates of 504 chromatograms in seven hours’ runmng 

In fact, the present machme has never been used to process more than about 
zoo chromatograms m any one day even though rt has servrced srmultaneously up to 
four separate research projects most of Its working life The preparation of extracts 
suitable for chromatography, and the processmg of the chart records are the rate- 
limrtmg steps m analytrcal procedures of this type. The present machine has processed 
approxrmately 25,000 chromatograms in Its working life despite a considerable amount 
of “down trme” spent on modrficatron, development work, and transport between 
laboratones. In the last 12 months one research group carrymg out a large scale 
survey of ten mdrvrdual urinary steroids by a modrficatron of the general fractionation 
scheme of BUSH AND WILLOUGHBY~ has been able to process over 1500 urmes (1 e.. 
approx 50~) chromatograms) usmg thus apparatus, at the same tune as it was bemg 
used for two other malor research prolects. 

Professor Bush then also considered that the research worker faced with 200 000 
items of quantitative data would of course be unable to handle these and envis- 
aged the direct coupling of his photometer to a suitably programmed computer, 
which furnishes the normal values directly. 

I find it still remarkable that this project was worked out around 1965, more 
remarkable still that in a critical examination of the then available techniques, 
viz., paper, thin-layer and gas chromatography, he found paper chromatography 
to be the most suitable and that the whole project, although published, did not 
find any other group ready to adopt his undoubtedly sound arguments and 
methods. 

In another part of this paper I shall also mention other methods which in the 
hands of their inventors opened up great possibilities in clinical chemistry, but 
were steadfastly ignored by most other workers. 

“Bush here considers the so-called “Bush systems” for steroids, which develop very rapidly (4-8 h) 
and are very susceptible to temperature variations and need completely closed development cham- 
bers. However, when developed with the necessary consideration they yield very compact spots, hence 
2000 theoretical plates are usual. 
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Fig. 5. Chromatograms of 25 ~1 of urine from four cases of cystinuria. The same conventions are used 
as in Fig. 4. 25=On-citrulline, an unknown substance moving very close to the area occupied by 
citrulline; 26 = ornithine; this substance requires a separate chromatographic step to be performed in 
order to distinguish it from lysine. It has not yet been looked for in this way in the other three urines. 
From ref. 2. 

Paper electrophoresis 
The first separation of serum proteins by paper electrophoresis was published 

by E.L. Durrum in 1950, i.e., only a few years after the general acceptance of paper 
chromatography. I would like to suggest that the idea of separating substances by 
paper electrophoresis was only evident when chemists were already familiar with 
working with paper strips. 

I can still remember when this new technique was very critically viewed by 
clinical workers and I was informed that of course playing around with paper 
strips can hardly be considered serious work. Fortunately, Kunkel and Tiselius 
[ 81 in 1951 pointed out clearly that in their opinion paper electrophoresis offers 
several advantages over the Tiselius apparatus. 

There are numerous studies of pathological sera by paper electrophoresis, some 
fairly extensive, such as that by Wuhrmann and Wunderly [ 91. For some time 
paper electrophoresis was used for diagnostic purposes by numerous practition- 
ers. The technique seems to have appealed more to medical men than chroma- 
tographers, perhaps because the manipulations required are not so very different 



Fig. 6. Two-dimensional chromatogram of untreated urine from a subject affected by an intestinal 
absorption disorder. Sorbent: sodium tetraborate-sodium tungstate (0.024 M NaZB107+0.0125 M 
Na2W0,)-impregnated monolayer of silica gel G-60 (Merck)-syloid 63 (W.R. Grace) (2: 1, w/w). 
Solvent systems: ethyl acetate-2-propanol-water (2:l:l) and ethyl acetate-acetic acid-methanol- 
water (6:1.5:1.5:1). From ref. 4. 

from those used in histology (staining, washing, etc.) and because an electropho- 
retie analysis was easily completed within a day. 

Rather than presentingph6tographs ofelectropherogams of pathological con- 
ditions, Fig. 7 shows an electropherogram that was kindly sent to me by Dr. E.L. 
Durrum in 1950. In the 38 years that it has been in my possession, it was used as 
a bookmark in the report by Dr. Durrum and I find it remarkable that it has stood 
up to well to ageing. I wonder with which other clinical technique actual results 
could be preserved for such a long time. 

High-voltage paper electrophmesis 
High-voltage electrophoresis, that is, at 50-100 V/cm, was developed by Michl 

[lo] and improved apparatus was built mainly by Gross [ 111 and Werner and 
Westphal [ 121. Although protein separations are poor at high potentials, very 
good and fast separations of low-molecular-mass substances can be obtained. 

The clinical and diagnostic applications of this technique were exploited mainly 
in the institute of Professor L. Heilmeyer. A book describing their results was 
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Fig. 7. Serum protein electropherogram made by Professor Durrum in 1950 - it has lasted 38 years 
with no visible deterioration. 
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Fig. 11. Separation of inorganic ions (CL?+ and BiJ4 ) by free zone electrophoresis. Medium, 0.1 M 
lactic acid. Sample: 10 ~lgof Cu(N0,J2*3H20 and 7 iu% of Bi(N03)3 in 8 4 of 0.1 Mlactic acid. Inner 
diameter of electrophoresis tube, 3 mm; current, 8 mA, voltage, 2540 V, temperature of cooling water, 
10°C. The arrow indicates the position of the starting zone. The scans were made at the times indi- 
cated. From ref. 14. 

published by Clotten and Clotten [ 13 ] in 1962. The numerous illustrations (e.g., 
Figs. S-10) show that “plate numbers” of the order of 160 000 can be obtained in 
120 min, separating, for example, 28 ninhydrin-positive zones from a deprotein- 
ized serum. 

However, this again is a field which for some reason did not receive the atten- 
tion it merits. The book, written in German, is almost unknown. On a rainy day 
in S&-Maria I showed it to Professor J. Porath, who was amazed at the work it 
contains and that he had not seen it previously. 

Capillary ekctrophoresis 

The first extensive study and construction of a high-performance instrument 
was described in a paper by Professor Hjertbn [ 141. He separated mixtures of 

Fig. 8. Electropherogram of urine from a patient with porphyria cutanea tarda. Zones marked with a 
questionmark show an intense red fluorescence, but cannot be identified as any of the known por- 
phyrins (EDTA-buffer, pH 8.6,60 V/cm, 150 min). From ref. 13. 

Fig. 9. Electropherogram of urine for the determination of xanthurenic acid ( + ) (pyridine-acetate 
buffer, pH 3.6,60 V/cm, 120 min). From ref. 13. 

Fig. 10. Comparative high-voltage electropherogram of normal urine (left) and urine from a patient 
with intestinal carcinoma. The arrow indicates the zone of oxyindoleacetic acid appearing as a brown- 
violet spot after diazotation. There is only a very small amount of this compound in normal urine. 
From ref. 13. 
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inorganic ions (Bi-Cu in 3 min), nucleobases, nucleosides, nucleotides (3-12 
min), serum proteins (36 min) , nucleic acids, viruses and cells. 

Until Everaerts produced similar zone electrophoretic separations, 12 years 
later, this technique lay practically dormant [ 151. More recently it has been taken 
up by various groups, using very fine capillaries, which of course present the same 
problems with electro-osmotic flow and adsorption phenomena as paper electro- 
phoresis, which is after all only a bundle of random capillaries of about the same 
dimensions and has the great advantage that phenomena all along the “capillary” 
can be readily observed by spraying with reagents. 

To show just how good the separations were in 1969, the work of Hjertkn is 
illustrated in Figs. 11-14. 

In.strumental chromatography 
Apparatus for the inferometric detection of zones and thermostatic chroma- 

tographic columns was developed in the laboratory of Tiselius in 1940-1946 and 
the instruments were marketed by LKB (Stockholm, Sweden). However, the 
instruments were not popular. One of them was bought, just after the war, by 
Professor A. Liberti (and later stood around in my laboratory), but it proved 
impossible to persuade students to do their thesis work on it. The background 
and attitudes of chemists at that time were not adjusted to instrumental research. 

Soon after there were a host of papers describing refractometers, pH meters 
and conductivity detectors in relation to either adsorption or ion-exchange col- 
umns. It took the approach of Moore and Stein [ 161 in 1954, that is, about 10 
XIPDVB lotnr tn alltnmatio aminn arid anal\raic tn nrnrt~we t.he hrenkt,hmllgh tb_n_t_ JUUI” ruuua, “V UUV”&~~UY~” . ..A~~A~A” UUI.. YAAUAJYAY YV yz.vYY”’ ___v u----“~*---~-- 
made instrumental chromatography acceptable. 

The early machines took about 24 h for a complete separation of amino acids; 
by 1969 Mondino [ 171 was able to modify the technique to such an extent that a 
total analysis took only 220 min. Without resorting to HPLC instrumentation, 
the speed of this latter technique was almost matched. 

To sum up this sketchy historical survey, one can say that there are numerous 
methods that have been worked out for general and specific diagnostic problems. 
It is not surprising that some were employed only by a single research group, as 
the choice of alternative methods available for solving a given group is large. In 
my introductory course on chromatography destined for students of “sciences 
naturelles”, I discuss about 40 different concepts (and these are only the more 
important), of which most are possible alternatives, if suitably developed. On the 
other hand, we have no real guidelines as to which of these will or should give 
better results. 

THE PRESENT 

I would like to start here with a story that the late Professor G. Sartori told me. 
During the Second World War, one female student at the Istituto di Chimica, 
Rome, was given the task of helping the war effort, namely to investigate whether 
banana skins could be used as cattle feed. On analysing banana skins for cellulose, 



Fig, 12. (A) Separation of the nucleosldes cytidine (Cyd), adenosine (Ado), guanosine (Guo) and 
uridine (Urd). Buffer, 0.05 M ammonium formate, pH 2.85. Sample, 4 M in 15 fi of buffer. Inner 
diameter of electropboresis tube, 3 mm; current, 9 mA, voltage, 3520 V; temperature of cooling water, 
20 ’ C The arrow indicates the position of starting zone. The scans were made at the times indicated. 
(B) Separation of the nucleotides uridine-5’-phosphate (UMP), guanosine-5’-phosphate (GMP), 
adenosine-5’-phosphate (AMP) and cytidine-5’-phosphate (CMP). Buffer, 0.017 M ammonium 
formate, pH 3.01. Sample, 4 clg in 15 ~1 of buffer. Inner diameter of electrophoresis tube, 3 mm; 
current, 3 mA, voltage, 2660 V; temperature of cooling water, 20°C. The arrow indicates the position 
of the starting zone. The scans were made at times indicated. From ref. 14. 

hemicellulose, trace elements, sodium, potassium, etc., her conclusion was that 
banana skins would make excellent cow fodder . . . only the cows would not eat it! 
At present we have available a splendid array of thin-layer chromatographic 
(TLC ) , GC and HPLC methods, which could greatly help in diagnostic and drug 
monitoring in medical practice . . . only the doctors do not use them! 

On the other hand there are, of course, numerous larger medical research in- 
stitutes, medical faculties and large hospital laboratories where these techniques 



Fig. 13. Free zone electrophoresis of normal human serum. Buffer, 0.1 M Tris-HCl, pH 8.7. Sample, 
10 ~1 of a 2.2% solution. Inner diameter of electrophoresis tube, 3 mm; current, 5 mA; voltage, 1320 
V; temperature of cooling water, 26°C. The scans were made at the times indicated. From ref. 14. 

are extensively used, but in terms of patients treated these are only a small mi- 
nority. This situation is already evident from the subscriber statistics for the 
Biomedical Applications section of the Journal of Chromatography, which shows 
that the majority of subscribers are indeed those larger institutes and laboratories 
mentioned above. This indicates that only a small proportion of medical practi- 
tioners can have the inumel nn their desks~ Let us examine some of the factors J------a ___ I --___ 
that may contribute to this situation. 

Special skills 
Most medical men hesitate to embark on chemical instrumental analysis. One 

of my colleagues told me that he was often approached by medical men who, when 
told how HPLC or CC is performed, felt that their laboratory skills were inade- 
quate. I do not know of any course for medical undergraduates, or for chemistry 
students, where the student is allowed to handle independently HPLC apparatus, 
let alone play around with it. It is, of course, important in undergraduate work 
that each student has his own microscope and that he is familiar with white cell 
counts, differential staining, etc. This, however, seems to require fewer “skills” 
and less scientific background knowledge than modern instrumental methods. 
So, until familiarity with HPLC and GC methods become part of an undergrad- 
uate course, I fear that no headway will be made. 

Economics 
The capital investment necessary for HPLC and GC, especially when we look 

at modern “chromatography stations”, is high, involving five-figure numbers (in 
U.S. dollars). If we consider the general price explosion and sophistication of 
most modern diagnostic apparatus, such as X-ray machines, it would seem that 
such an outlay could only be justified if the medical practice specializes in a field 
in which the outlay can be recovered within a short time. If the apparatus is to 
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serve only two or three times a month it will certainly be outside the reach of the 
general practitioner. 

Competitive methods 
Numerous pharmaceutical companies have diversified into diagnostics. Most 

of these are of bewitching simplicity, such as dipping a paper strip into a urine 
sample and reading off a colour or an immunological precipitation which can be 
observed after several hours. Many are fairly expensive, as far as the price of a 
single test is concerned. However, they require no or very little capital investment. 

In a recent thesis at the Faculty of Pharmacy in Lausanne the various methods 
for determining theophylline in blood were critically compared. My attention was 
drawn to the “Miles Seralyzer” method, which seems to obtain a precision equal 
to that of most HPLC methods and requires little skill, apart from reading a 
photometer. Also, the whole kit is supplied by the manufacturer, including suit- 
able standards. 

Maintenance 
In certain areas of the world where a critical concentration of services for in- 

strumentation exists, maintenance poses no problems. Such areas exist, for ex- 
ample, between North Germany and Milan, looking from north to south, and 
from the Paris region to approximately Munich, from west to east. Another is 
situated in the U.K. and another in the U.S.A. However, working in Rome, with 
instruments from well known companies, one finds that adjustments must be 
made by their technicians, who charge an hourly rate from the time they leave 
their base in Milan until they return, plus expenses. This may amount to the 
salary of a research worker for 3-6 months. However, if all goes well not much 
time is lost. But what is the situation in most African countries or in the Middle 
East, or closer to home, in Palermo or the south of Spain? Here, in addition to 
the cost, the inevitable considerable time lag must also be taken into account, 
making the servicing of instruments an important factor in reaching decisions on 
alternative methods. 

To summarize the situation: modern instrumental chromatography has fea- 
tures which definitely speak against its general application in diagnostic work 
and at present make the option of alternative methods more attractive. 

THE FUTURE 

The future, by definition, is a projection of illusions or wishful thinking, so to 
consider it we must also assume that no new technical or scientific breakthroughs 
will occur that will make present chromatographic practices obsolete. 

High-performance liquid chromatography 
It seems imperative that in the future the medical profession should be less 

hostile to instrumental analysis. The easiest way would seem to be to include 
HPLC and GC in the undergraduate curriculum, but in such a manner that the 
student “gets the feel of it”. The modem method of arranging chemicals and 
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apparatus for one afternoon in front of the student and then to let the whole class 
perform the same analysis, in the form of a macabre ballet, seems intended to 
turn people off a new way of working. We feel that each student should have his 
own apparatus at his disposal and have time to “play around with it”. 

This is definitely against the present trend and would also involve considerable 
costs. Hence I would say that in the near future there is little hope that students 
will become enthusiastic over instrumental chromatographic methods. The po- 
sition could change if manufacturers of apparatus considered the importance to 
them of such training and would collaborate, also financially, in such a project. 
This, however, would involve a “perestroika” of the present attitude. 

Flat-bed chromatography 
I tend to agree with the ideas of the late Professor Ian Bush that paper chro- 

matography offers the best possibilities of application in clinical analysis. One 
aspect of importance that is relatively easy to achieve would be the development 
of better chromatographic papers. It is evident from some of the commercial ion- 
exchange papers (Amberlite SB-2, for example) that it is possible to prepare 
papers with as many theoretical plates per centimetre as we have with the present 
HPTLC plates. In the literature only some very preliminary laboratory-scale ex- 
periments by Dr. K. Macek can be found. When long ago I suggested this project 
to the then most important paper manufacturer, I was told that “I do not know 
anything about paper making”. Perhaps in the future another generation of paper 
manufacturers will be more broad-minded and turn out the required high-per- 
formance papers. 

A. Kuhn, of my laboratory, has been rediscovering the possibilities of using 
aqueous solvents as eluents. Development on cellulose thin-layer plates takes 
about lo-20 min and the type of separations that can be obtained is shown in Fig. 
2 in ref. 18. 

Hence we could propose to the medical practitioner a development technique 
which requires no capital outlay and is as fast as HPLC. I would not encourage 
medical men to do their own photometric evaluation of the chromatograms. In- 
stead, I would propose a viewing cabinet with two normal and two UV lamps and 
a permanently focused Polaroid camera. Such a cabinet could be put on the mar- 
ket for about US$150, of which the cost of the camera would be about US$ 100. 

It could be used to record a chromatogram of several “unknowns”, side by side 
with sufficient standards. For immediate use the spot intensity and/or spot size 
could be estimated by simple inspection with an accuracy of + 20%, and the pho- 
tographic record could then be evaluated in a central laboratory at a later date, if 
the investigation of the case warrants it. 

The ideas proposed here are a topic in which I am personally interested and 
hence I would like to point out that they are only some of a whole range of variants 
which would be well within the present abilities and inclinations of medical men. 

The future of the Biomediccd Applicutiuns section of the Journal of Chromatography 
When this section was founded it was also with the hope that chromatographic 

methods would become a generally applied technique in medical practice. For 
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various reasons, some of which have been outlined above, it remained in the re- 
search laboratory and in larger clinical laboratories and could not compete with 
alternative methods for the majority of diagnostic tests. 

Thus, in my opinion, the Biomedical Applications section could continue, as at 
present, as a specialist journal, serving a relatively small group of laboratory sci- 
entists or it could alter its appeal by following some possible steps: 
(1) The Editors could take active steps to encourage the general acceptance of 

suitable chromatographic methods. This could be done by organising symposia, 
inviting suitable reviews and inviting specific papers. Such steps are considered 
unusual today, the general picture of a scientific Editor being that of a “rompi- 
scatole” (it is impossible to do this term justice in translation) who suggests 
shorter introductions or fewer figures, but who refrains from making editorial 
policy. This picture would have to undergo revision. 

(2) The scope of the journal could be enlarged to cover modern diagnostic 
methods in general. This would offer the advantage that the journal could deal 
with a very important field, namely the critical comparison and evaluation of 
different analytical methods for a given problem. 

This may seem platitudinous to an analytical chemist, but in my editorial cor- 
respondence there have been several cases of eminent medical scientists who have 
never heard of the percentage of false positives and the percentage of false neg- 
atives in doping analysis. In diagnostic analysis the situation is just as bad but 
more difficult to assess, as it leads to fewer court cases. 

Such a journal, if correctly handled, could have an impact as great as that of 
other outstanding medical journals, such as the British Medical Journal and The 
Lancet. 
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