
‘jPECIFfC THIN-LAYER CHROMiZTOGRAPHIC METHOD FOR THE DE- 
rERMIHATIOM OF TI5EOPIiIILLENE EV PLL4SMA IN THE PRESENCE OF 
jOME OTHER DRUGS 

SUMMARY 

A simpIe spcctrodensitometric method for the direct determination of theo- 
pbylline was developed from measurement of the absorbance of the compound on 
silica gel thin layers irradiated at 275 nm. Quantities as Iow as 0.01O~g can be de- 
tected and a Linear refatianship was obtained between peak area and the amount of 
the drug in the spats from 0.025-0.200 ,~g. The recovery over the usual range of plasma 
concentration (2520&mIj was 95-107aA. The method is sufEcientty sensitive and 
speci~c far clinical purposes and the time for the assay is about 2 h. Caffeine, fre- 
quently present in human plasma, was well separated from tbeophylline at all con- 
centration Ieels as were several other drugs comma&y used in respiratory problems. 

Theophyffine (1,3-dimethylxantl~e~ is closely refated to caffeine (E,3,7- 
ttietiylxanthine) and ifs phzrn~acofogical actiuns include stimuEation of respiration, 

rd~~tion of smooth muscfe of the bronchial and blood vessels other than cerebral 
vessels and diuresis. Its main r;se is in the treatment of reversible airway obstruction, 
as in asthma, and as an adjunct to the therapy of acute left ventricular faifurel. 

There is a frequent need for measurement of plasma Ievers of *&eophyXne to 
21 srlre that appropriate amounts of druf, e are given. The variabifity of absorption 

21 (1 &imination of this drug makes it important to adjust dosage to the individual 
p: Gent. 

Several methods have b-n described for the determination of theophylfine in 
b- iy fluids. These methods are based upon spectrophotometryzA, gas-Liquid chro- 
E :ograph>s-3, and h&h-pressure liquid chrornat~graph~~~. ‘4 previous method 
6. . ermining the ieyek of theophylline, 2,3_dihydraxypropyItheophylline and 2- 
h: koxypropyltheophyfIine in plasma usin, o direct spectrophotometry on thin Iayers 
SV:~S des&b&o_ However, in that method the extraction procedure WZE quite time 
g .scm@ and it required 2 large quantity of plasma (5 ml)_ making ir: inappropriate 
r LO. &f&d use_ 

h &is paper a me&ad is &scribed based upon separation of theophyline oII 



The pre-scored TLC plates were &ca gel 60 of dimensions 23 x 20 CM (E. 
LMerck, Darmstadt, G.F.R.). Efatiton microliter syricges were used for spatting. 

Ail solvents were reagem grade and the ether was dktiled before use. The 
titer for the theophyliine extraction was 0.5 if-;f acetite bnfFer (pEl5.0). 

The developing Bqtid consisted of 90 ml of chiorofom and I(? ml of me’&anol. 
The stock sokkon was prepared by &ssoIvin@he drug in methanol in a con- 

centration of I rng&~L A standard S&L&XI (100,ugjrnf) was prepared by difufing 
5 ml of the stock sot&ion to 50 ml with rrethznoi. Appropriate vohm~,s were appkd 
to the TLC pke to give a sedes of spots of theoptiyUine in it range of 25-4Xl~g for 
the estimatiorz of the calibration curve. 

Absorbance wzs measured bli scannirrg TLC PI&es with a SchoeffeI SD-3ooO-I 
spectrodensitometer using the rekkctazce mode. Absorbance intensiq resultlrg from 
inadiatim at 275 nm was recorded as z peak OEI a stip chat recorder SDC 300 den- 
sity computer. Peak zeas were obtained sirmkmeousiy by an ek&ronic integrator 
Autoolab System N Integrator (Morinti View, C&f_, U.S.A.) and the standxd 
cures refating zrezs to dmg amount were c&nMed using the method of least squares. 



Fig. I. Theophytie standard curve in mettianol. 

concentration range of 2.5-20.0 ,ug/mh and measurement was carried out 8s described 
above. 

The sensitivity of the method is ikszated in Fig. I with the calibration curve 
of tbeophylline. A finear re!ationskip between the integated area under the peak and 
the amount on the pkte was observed between 25 and 2ofl og. Typical peaks observed 
on the recorder chart tier scaonG~ng theophyllioe standards are shown in Fig. 2. 

Data ikstrating reproducibility and recovery from plasma are shown in 
Table I. As can be seen, the per cent recovery from plasma varied from 95-107 %. An 
ap@ication of the method is summarized in Table II, which shows theophylline plasma 
concentrations in patients who received oral doses of 200 mg aminophylline in tablet 
form. 



The outlined niethad is specific, acmratc, and rapid. The smpfes cm be 
rmas~sd readity in 2 h. As theaphyffine is aften combined with antifiistzmines, 
tranquilizers and bypnoties in 2 dosage regimen, a method which is specifk is of vital 
importance. In order TV ev&ate the speciEcity of &is procedure. several dmgs which 
zre afEe~ give;eIl cancnrrentEy with &eophyHirze were subjected to the same procedure 
of ex=actian and chram&agrztphy &er being added in the kaf amounts to human 
plasma cuntinilzg theo&yHine. None of those testid interfered, since they were well 
sepsrated an tlze TLC plates (‘f&e IBE). With other cdrags it may b-e necessary to 
mod@ extraction and/or clrramatagraphy procedures to achieve separation, but it 
seems unlikely that this wiEL be diEeult. 

This me&ad &aws am to abti rezisanably accurate resufts with as little ES 



:‘5 ng of theoph@~e, This suggests that a much smaller plasma sampte might be 

Lsed, so small perhaps tbhat one might avoid puncturing t-he vein and use blood from 
t le finser or ear lob+ The development of a micro procedure for this purpose is now 
1 zing studied _by the authors. 

The only aspect of the described methad that m&&t be considered as a fimi- 
:&an is the CQS~ of a good scarming spectradensitometer. However, this te&.nique 

c xt be used in qua@ation of a wide range of diflixe~t drugs in biological fIrrids which 
\ 31 certainly increase the application and asefafness of the instrument to assays in 
E ?e cttical laboratories and research institutes. 

The authors wish to thank Dr. R. Welch and R. L. DeAngelis for their as- 
sistaace and very valuable advice and Brrrroughs Wellcome Company for the use of 
the s_gectroderisitomzter. 
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