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SUMMARY 

A sensitive, specific high-performance liquid chmmato~phic procedure for the deter- 
mination of prednisotoue in plasma is described. The organic solvent extract from plasma is 
chrometogmphed on a silica gel column using a mobile phase of 0.2% glacial acetic add, 6% 
ethanol, 30% metiyleae chloride in n-herane on a high-performance liquid chromatograph 
fitted with an ultraviolet detector (254 run). Quantitation of plasma samples containing 25 
ng/ml prednisolone is reported. ItZetaboIites and endogenous hydmeortisone do not interieere 
with predniiolone. The determination of prednkolone concentrations in plasma following 
administration of a IO-mg single oral dose to a human subject is described. 

. At present, the analytical procedures for the deterznination of prednisolon& 
in pla.~~~z campier (obtained during bioavailabili~ studies) are based on either 
radio-immrmological or competitive protein binding principks [I, 21. Qualita- 
tive 13) and quantitative t4] high-performance liquid chromatographic (HPLC) 
procedures for the determination of corticosteroids have been reported. The 
procedure reported by Trefz et al [41 for the determinatitin of hydrocortisone 
in plasma uses prednisolone as the internal standard. Although no attempt is 
made to do so, the method appears to be sensitive enough to allow also the 
quantitation of prednisolone. HoEever, the long retention time and corn&x- 
atively compkx extraction proce&xe ~IV nat ati&ve for use in 2 bioavail- 
abil.ifg trialf~volving several thousand sampks. 

TfGs report describes EIL EPIC method that is sufficiently sensitive and 
qkcific for determination of pfasma sanpks containing 25 ng/ml of 
predikolone. 
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Prednisoione (U.S.P. reference) was used for the preparation of standard 
solutions. ZOB-Dihydmcor&one (Sigma, St. Louis, MO., U.S.A.) was used as the 
internal standard. Solvents used for the mobile phase were glacia! acetic acid 
(Malhnckrodt Canada, Montreal, Canada), methylene chloride (Spectrograde, 
Caledon Labs., Georgetown, Canada) and “UV”-grade n-hexane (Burdick & 
Jackson Labs., Muskegon, Mich., U.S.A.). 

Anhydrous diethyl ether was freshly distilled prior to use. Prednisolone 
[6,7-3H (nominal)] with a specific activity of 40 Ci/mmole (New England 
Nuclear, Montreal, Canada} was used in the extraction study. 

Chromotographic procedure 
A constant-volume high-performance liquid chromatograph (Waters Assoc., 

Milford, Mass., U.S.A.) containing a Model 6000A pump, U6K injector and 
Model 440 detector at 254 nm was used at an. attenuation of 0.005 absorbance 
units full scale (a_u.f.s.). The column (250 X 3.2 mm I.D., 316 stainless steel) 
was packed with nominal 5-pm sihca gel (LiChrosorb SI 60, Brinkman, West- 
bury, N-Y., U.S.A., manufactured by E. Merck, Darmstadt, G.F.R.) using a 
balanced density shnry packing procedure similar to that described by Majors 
[5]. The mobile phase, consisting of 0.2% glacial acetic acid, 6% ethanol, 30% 
methylene chloride in n-heuane (v/v), was prepared fresh daily. A flow-rate of 
120 ml/h (2000 p.s.i.) was used. 

Preparation of standard solutions 
Prednisolone, accurately weighed, was dissolved in redistilled ethanol in a 

l.O-ml volumetric flask. An ahquot of this solution was diluted with ethanol to 
produce a final solution of the desired concentration. Spiked plasma solutions 
(25-200 ng/ml) were prepared by addition of various volumes of standard 
prednisolone solution using a 1O-crl syringe (Hamilton, Reno, Nev., U.S.A.). 

The internal standard BOfl-dihydrocortisone was prepared by a similar proce- 
dure. 

General procedure 
A 2.0-ml aliquot of plasma sample was added to a 15-ml Corex tube (Ingram 

& Bell, Don Mills, Canada) along with 2 ~1 (I mg/mi) of internal standard solu- 
tion and 6.0 ml of ethermethyiene chloride (60:40). Parafilm was used to 
seal the tube which was then shaken for 15 min in an Evapo-Mix Constant 
shaker (Buchler, Fort Lee, NJ_, U.S.A.) and centrifuged (LO ming at 7000 g 
(Sorvzll Modei RC2-B). A LO-ml aliquot of the organic phw was transferred 
to a 15-ml Corex tube containing I.0 ml of 0.1 N aqueous hydrochloric acid, 
the tube shaken, and centrifuged as described previously. A 4.~ml diquot of 
the organic phase was transferred to a 5-d eonieal tuije and evaporated under 
nitrogen in a constanW=mperature (55”) bath. The residue was krkdiately 
reconstituted with 200 ;tl of mobBe phase and slmed -%I0 p&t to analysis. A 
IOO-pi aliquot of the sample solution was chromatographed. 



The concentration of prednisolone in the plasma sample was determined 
from the following expression: 

where CP = concentration of the drug in plasma (ng/ml); 
R = peak beigbt ratio (drug/internal standard); 
m = slope of the calibration curve. 

Radioactive recovery experiment 
[3H]Prednkolone (62,395 dpm) was added to 2.0 ml of plasma conteining 

either 25 ng/ml or 100 ng/ml of prednisolone and was extracted using the 
procedure described. The organic extract was transferred into a scintillation vial 
and evaporated to dryness. ‘Fen milliliters of cocktail (BBS-3; Be&mm, Fuller- 
ton, Calif., U.S.A.) were added and the radioactivity was determined by a Beck- 
man L.S. 150 scintillation counter equipped with an automatic quench correc- 
tion devise. 

RESULTS AND DISCUSSlQM 

The reproducibility and efficiency of the extraction procedure was deter- 
mined using [3H]prednisolone. Results, summarized in Table I, show that the 
extraction efficiency and reproducibility are comparable at plasma concentra- 
tions of 25 ng/ml and 100 ng/ml. 

Fig. 1 shows the chromatogram obtained following the injection of a 
mixture of prednisolone, prednisone, dexamethasone, hydrocortisone and the 
internal standard. Note that prednisolone is well separated from its metabolite 
prednisone and endogenous hydrocortisone. A second metabolite of precb 

nisolone, 20pdihydroprednisolone [S-lo] has a retention time greater than 
20 min. 

Fig. 2a shows the chromatograa obtained from the analysis of a spiked 
plasma sample containing 50 ng/ml of prednisolone using the system described 
above. This represents an injection of 16 ng of prednisolone. Note that in order 
to achieve this sensitivity, an attenuation of 0.005 a.u.f.s. is required. The peak 
to peak noise level at this attenuation was less than 1% of full-scale deflection_ 

Fig. 2b shows a chromatogram from pooled blank plasma obtained from 4 
subjects. No interfering compounds were extra&& from plasma using the 
described procedwz. 

Conceatwtion Recowxy (%I CJx2fficient of variation (%;) (n = 4) 
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Fig. 1. High-performance liquid chromatogmm showing sepantion of injected standards 
(qualitative). 1 = Injection; 2 = solvent front; 3 = prednisone; 4 = dexamethasone; 5 = hydro- 
cortisone; 6 = prednisolone; 7 = internal stzndard. 

(0) Cb) 

Fig. 2. High performance liquid chromatograms of (a) extracted human plasma spiked with 
prednisolone (50 &ml) az!d {la) human blank p’ktsma extract. 1 = Injectian; 2 = hydra- 
cortisone; 3 = predntoloce; 4 = internal standaFdl_ 
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it must be emphasized that the resolution of pred.nisoEone &om endogenous 
substances is criticzltlly dependent on the percentage of ethanol used. The op- 
timal pereenee of ethanol necessary for a pa&x&r cohmm was determined 
empirically. The mobile phase was &vays freshly prepared. Another problem 
encourrtered was that prednisolone extra&& fwm plasma decomposed when 
stored owernight in the dried state, This problem was resolved by storing the 
extract in the mobile phase at -20”. Under this condition, the samples could be 
stored for several days without significant decomposition. 

A calibration curve was obt&ned by plotting the peak height r&So (pred- 
nisolone/intemd standard) versus the concentration of prednisdone in spikfzd 
plasma. The plot is linear and passes through the origin (y = mx) over the con- 
cent&Son range of 25 ng/ml to 200 ng/ml. The slope value is 0.0085 and its 
upper and fewer 95% confidence limits are 0.0087 and 0.0083, resp&tively. 
The regression coefficient (R * ) is 0.999. 

Three additional complete calibration cm-ves, were constrwAed and the 
slopes were within the 95% confidence limit of the one reported. The slopes 
were also determined several times from the means of 4 spiked pLasmastandards 
(100 ng/ml) and these were also within the confidence limits reported. 

Table II lists the results obtained from the analysis of a number of spiked 
plasma samples (25 ng/ml). These data reflect the accuracy and precision of the 
method. The mean recovery and the coefficient of variation were 98.6% and 
3.9%, respectively. 

The plasma prednisolone profde of a human subject (male, 90 kg) following 

TABLE Xi 

ESTIHATION OF PREDNISOLONE (25 n&d) iN PLASMA _.__ 
Sample Theoretical Estimatetl m--T- Recovery ( 10) 
number (n&W (nghU 

1 25 24.7 98.8 
2 25 24.5 98.0 
3 25 25.9 103.6 
4 25 23.5 94.0 
Mean 98.6 
Coefficient of variation * 3.9 

*Recovery (b) = (estimated/theoretical) x 100% 

PLASHA PREDNTSOLONE CONCENTRA’ITONS iN A HUMAN SUBJECI’ FOLLOWING 
ORAL -ADiUINISTRA’FION OF A IO-mg DOSE 

Tk.s &I Prtxhiiolone fug/ml) 

: 
300 
250 

3 I.90 
6 ZE6 
? 69 



oral ingestion of two 5-mg prednisdone tablets (Delta Cortef; Upjohn,Toronti, 
canaaa) is summarized in ‘Fab?e EEi. Mood was colkcted irr heparinized X0-ml 
Vzutainer (Be&on-Dkkinson, Toronto, Canada) and the plasma, separated by 
centrifugztion, was Wferred to a IO-mE glass tube end stored at -20” prior to 
use. 

The plasma drug concentmtion decayed in a mono-exponential manner v&h 
time. The TV,+ was 3 h which is in reasonable agreement tith the mean f~ of 
2.5 h as reported by Su.Hi~ et al. [ll]. 

In summary, the HPEC method is a sensitive and specific procedure for the 
determination of pred_nisolone in plasma following singie dose (IO mg) 
administration in humans. The method has been used for assessing the specifici- 
ty and accuracy of a radio-immunologicd assay (R&A.) for ~rednisoione and 
can be used in laboratories which are not equipped to carry out radio-immu- 
nological assays. 
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