
Journal of Chromatography, 494 (1989) l-l 1 
Biomedical Applications 
Elsevier Science Publishers B.V., Amsterdam - Printed in The Netherlands 

CHROMBIO. 4873 

REVIEW 

POTENTIAL OF WIDE BORE OPEN TUBULAR COLUMNS IN GAS 
CHROMATOGRAPHIC ANALYSIS OF DRUGS 

A.C. MEHTA 

Department of Pharmacy, The General Infirmary, Leeds, Yorkshire LSl3EX (U.K.) 

(Received April lOth, 1989) 

CONTENTS 

1. Introduction ................................................................................................................................ 1 
2. Characteristics of wide bore capillary columns ........................................................................ 2 
3. Installation of wide bore capillary columns .............................................................................. 3 
4. Practical considerations ............................................................................................................. 5 
5. Applications for drug analysis ................................................................................................... 7 
6. Conclusions ................................................................................................................................. 10 
7. Summary ..................................................................................................................................... 10 
References ....................................................................................................................................... 10 

1. INTRODUCTION 

The majority of gas chromatographic (GC ) drug analyses performed today 
use packed columns. In spite of certain disadvantages of these columns, such 
as adsorption effects and the lack of sensitivity, they have been favoured by 
chromatographers for a long time and it is only relatively recently that wide 
bore (or ‘megabore’) capillary columns, especially those with 0.53 mm I.D., 
have become popular as an alternative to packed columns in routine as well as 
research applications [l-4]. These columns can be installed in existing packed 
column instruments with minimum alterations and can be used with direct 
(on-column) mode of injection. Wide bore columns are made from fused silica 
column tubing and contain chemically bonded stationary phases with film 
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6 CONCLUSIONS 

Wide bore open tubular columns m GC analysis provide the chromatogra- 
pher with a simple route to medium to high resolution GC with a significant 
Improvement on packed column GC Overall, they are more versatile than 
packed columns and are very convement to use Although not as efficient as 
the conventional (narrow bore) capillary columns, they are ideal when rela- 
tively uncomplicated samples are bemg analysed, such as m routme drug mon- 
ltormg work or m pharmacological studies where the presence of extremely 
low concentrations of drugs require a selective and sensltlve technique Several 
benefits such as better separation, higher sensltlvlty, mcreased sample loadmg 
capacity and faster analysis can be achieved by using these columns The cap- 
ltal cost can be Justified on the grounds of the mcreased productlvlty (sample 
throughput) Dedicated capillary instrument IS not required for wide bore cap- 
illary columns, since they can be easily accommodated m existing packed col- 
umn instruments Thus, they are a good compromise for those on the restricted 
budget or workmg m a small laboratory with limited resources but want to use 
capdlary columns Wide bore columns should be regarded as complementary 
to conventional capillary columns and it seems hkely that with time they will 
find a place m every drug analysis laboratory using GC 

7 SUMMARY 

The recent mtroductlon of wide bore flexible fused slhca columns and the 
development of chemically bonded stationary phases for gas chromatography 
(GC ) has opened up new posslblhtles for carrying out medmm resolution cap- 
illary GC on packed column instruments. The favourable chromatographlc 
properties of wide bore capillary columns make them Ideal for apphcatlons m 
many areas of GC This review discusses the characterlstlcs of more popular 
0 53 mm I D wide bore columns, experimental condltlons necessary for their 
use and their apphcatlons m the pharmaceutical field with an emphasis on the 
analysis of drugs m blologlcal fluids 

REFERENCES 

1 W Jennings, Analytxal Gas Chromatography, Academic Press, London, 1987 
2 M L Duffy, Int Lab, 16 (1986) 78 
3 R T Wledemer, S L McKmley and T W Rendl, Int Lab, 16 (1986) 68 
4 M S Klee, LC GC, Mag Llq Gas Chromatogr ,5 (1987) 774 
5 H M McNalr, M W Ogden and J L Hensley, Int Lab, 16 (1986) 14 
6 R M Smith, Gas and Llquld Chromatography m Analytxal Chemistry, Wiley, Chichester, 

1988 
7 C F Poole and S K Poole, Anal Chum Acta, 216 (1989) 109 
8 M L Lee, F J Yang and K D Bartle, Open Tubular Column Gas Chromatography, Wiley, 

Chlchester, 1984 



9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
21 

W. Jennings and M.F. Mehran, J. Chromatogr. Sci., 24 (1986) 34. 
J.V. Hinshaw, J. Chromatogr. Sci., 25 (1987) 49. 
J.V. Hinshaw, J. Chromatogr. Sci., 26 (1988) 142. 
J.V. Hinshaw, LC*GC Int., Mag. Liq. Gas Chromatogr., 1 (1988) 24. 
M. Japp, R. Gill, M.D. Osselton and J, Cordonnier, Anal. Proc., 24 (1987) 185. 
R.R. Freeman, High Resolution Gas Chromatography, Hewlett-Packard, 2nd ed., 1981. 
M. Bogusz, J. Bialka, J. Gierz and M. Klys, J. Anal. Toxicol., 10 (1986) 135. 
M. Japp, R. Gill and M.D. Osselton, J. Forensic Sci., 32 (1987) 1574. 
M. Kleys and J. Brandys, Forensic Sci. Int., 38 (1988) 185. 
W.H. Anderson and D.C. Fuller, J. Anal. Toxicol., 11 (1987) 198. 
L.T.F. Chan, L.H. Chhuy and R.J. Crowley, J. Chromatogr., 402 (1987) 361. 
P.J. Smith, Ther. Drug Monit., 8 (1986) 361. 
V. Uebis, J. Chromatogr., 419 (1987) 345. 
M.A. Girometta, L. Loschi and P. Ventura, in P. Sandra (Editor), 8th International Sym- 
posium on Capillary Chromatography, Vol. II, Hiithig, Heidelberg, 1987, p. 741. 
B.J. Schmid, H.E. Perry and J.R. Idle, J. Chromatogr., 425 (1988) 107. 
I.N. Vonk and S. Beeksma. Int. Lab., 18 (1988) 30. 
M. Contin, R. Riva, F. Albani and A. Baruzzi, Biomed. Chromatogr., 2 (1987) 193. 
A. Marzo and C. Lucarelli, J. Chromatogr., 427 (1988) 345. 
Z. Penton, Clin. Chem., 33 (1987) 2094. 


