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Road, 

Resorcixol is used in some topical antiacne preparations to produce keratol- 
ysis, Because the agent can penetrate human skin Cl], this study was done 
in order to develop a suitable method for the analysis of free (unchanged) 
resorcinol in plasma and in urine. Such a method was considered to be essen- 
tial to studies of the absorption and subsequent metabolic disposition of topi- 
cally-applied resorcinol. 

Previously reported techniques for the determination of resorcinol [2+&J 
lack specificity and sensitivity; in particular, the high-performance liquid 
chromatographic (HPLC) procedure for this agent in pharmaceutical dosage 
forms [5] is not sensitiye enough for pharmacokinetic studies. 

This paper describes a HPLC technique, which requires only a relatively 
simple extraction procedure. It permits sensitive and speedy determination 
of free resorcinol in human plasma and in urine at concentrations as low as 
0.5 pg/ml_ Recoveries are more than 90% of theoretical, with good repro- 
ducibility_ So far as we know, this is the first report of an assay for resorcinol 

in biologi&l fluids. 

Analytical grades of resorcinol and orcinol (internal standard) were 
tained from Sigma (St. Louis, MO, U.S.A.)_ Acetonitrile, J3PLC grade, 

ob- 
WaS 

obtained from J.T. Raker (Phillipsburg, NJ, U.S.A.), Glaszxiistilied water 
was filtered through Type EG 0.22 micrometer filter paper (Millipore, Bed- 
ford, MA, U.&A.) before use_ Au other chemicals and solvents used were 
AC!3 &a& or better_ 
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Appamtus 
A high-performance liquid chromatograph (Waters Assoc., Milforcl, MA, 

U.S.A.) composed of a M6000 pump, a Model 450 variable-wavelength W 
detector, and a U6K injector was used, A WI!9 (Waters Assoc,) automatic 
sampIe injection system was used in the analysis of large numbers of sam- 
ples. Chromatography was performed on a 250 mm X 4.6 mm I.D., 5pm 
particle size, Zorbax ODS Cl8 reversed-phase column (Dupont, Wihnington, 
DE, US-A,), preceded by an Alter 5 cm X 2.1 mm ODS pre-column. All 
analyses were performed isocratically at a flow-rate of 1.5 ml/min, with a 
mobile phase consisting of 15% acetonitrile in a pH 6.6 phosphate buffer- 
The detector wavelength was set at 280 nm. A Hewlett-Packard 5830A elec- 
tronic intxgrator was used for data processing. 

Extraction procedure 
The plasma or urine sample (l-0 ml) was pipetted into a 16 X 125 mm 

culture tube provided with a PTFE-lined screw cap. Five ml of diethyl ether 
containing a known amount of internal standard (orcinol) were added. The 
closed tube was shaken for 3 min and then centrifuged at 2000 rpm for 3 min. 
The organic layer was transferred into another tube and the aqueous layer 
was again washed with 5 ml of diethyl ether_ The pooled organic extracts 
were evaporated to dryness at 30°C under a gentle stream of nitrogen. The 
residue was taken up into 1 ml of mobile phase and 20 ~1 were injected into 
the liquid chromatograph. 

Celibrufion and recovery 
Calibration curves were constructed with plasma and urine samples con- 

taining added concentrations (0.5-10.0 Icg/ml) of resorcinol. To all samples, 
5 pg of orcinol were added as internal standard and the samples then were 
extracted and analyzed as described. The ratio of the height of resorcinol 
peak to the height of orclbol peak was plotted against the concentration 
of resorcinol. The concentrations of unknown samples were subsequently 
determined from the standard cuNe_ 

The efficiency of the extraction procedure was assessed by adding known 
amounts (O-5-10 pg) of resorcinol to LO-ml aliquots of plasma and urine. 
The samples were extracted as previously described and reconstituted into 
1 ml of the mobile phase containing 5 pg of orcinol as internal standard. 

Recovery and reproducibility 
Good recovery and reproducibility of this assay were confirmed by replicate 

analyses of plasma and urine samples fortified with 1.0 and 5.0 pg/ml of 
resorcinol, respectively. 

RESULTS AND DISCUSSION 

Various chromatographic Conditions (different columns and mobile phases) 
for the analysis of resorcinol in plasma and urine were investigated: Under 
the experimental conditions described, no interferences from the endogenous 
constituents of plasma or urine were observed_ Chromatograms’ obtained 
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Fig. 1. Chromatograms of (A) blank plasma and (B) plasma spiked with 1.0 rg/ml resorcinol 
and orcinol (internal standard)_ Peaks: 1 = resorcinol; 2 = orcinol. 
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Fig. 2. Cbrornatograms of (A) blank urine and (B) urine spiked with l-0 pg/ml resorcinol 
and ortqinol~(internal standard)_ Peaks: 1 = resorcinol; 2 = orcinol. 
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from the analysis of plasma and urine blanks, as well as those from samples 
spiked with resorcinol and orcinol, are shown in Figs. 1 and 2. These com- 
pounds were eluted with retention times of 4.19 and 7.04 min, reqpective- 
ly. The total time required for the analysis of each sample was 10 min. 

The resorcinol calibration curves in plasma and urine were linear over the 
concentration range studied. Least-square regression analysis of the data re- 
sulted in good linearity in the range of O-10 jtg/ml with correlation coef- 
ficients of 0.9999 for plasma and 0.9993 for urine. The limit of detection of 
resorcinol with this method is 0.5 pg/ml. 

The efficiency of the extraction procedure was confirmed by analyzing 
plasma and urine samples spiked with known amounts of resorcinol, rang- 
ing in concentrations from OS-10 pg/ml. Five replicates at each concentra- 
tion were analyzed. As shown in Table I, the recovery of resorcinol in plasma 
throughout the concentration range studied varied from 87.6-98.3%, with 

TABLE; I 

RECOVERY OF RESORCINOL FROM SPIXED BIOLOGICAL FLUIDS 

Five trials for each level of resorcinol. 

BiologicaI Amount of resorcinol -very (S) Coefficient of 
Quid spi4ed(rg/ml) (Meant SD.) variation (6) 

Plasma 0.5 87.6 + 2.08 2.37 
1.0 94.3 + 5.28 5.60 
2.0 93.9 * 4.58 4.88 
3.0 98.3 * 3.11 3.16 
5-o 96.3 e 2.25 2.34 

MeaIl 941 3.67 

Urine 0.5 89.6 e 1.82 2.03 
1-O 88-S * 10.03 11.30 

2.0 96.0 + 1.76 1.83 

3.0 98.0 2 3.35 3.42 

5.0 94.6 + 2.85 3.01 

Mm 93-4 4.32 

TABLE II 

REPRODUCIBILITY OF THE A3MLYSI!3 

Sample No. of Cont. of Standard Coefficient of 
trials resorcinol (fig/ml) deviation variation (5%) 

Plasma 8 1.0 =0.019 2-4 

8 5-O + 0_088 3-9 

Mean 3.2 

Urine 9 1.0 *o-o29 4.0 
7 5.0 kO.056 2.5 

Mean 3.3 
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TABLE Iit 

PLASMA AND I.imNARY LEWELS OF RESORCINOL OF THREESUBJECTSAFTER 
2 WEEKS OF DAILY TOPICAL RESORCINOL ADMINISTR ATION (800 mg/day) 

Subject Plnfima 24-h urine 

mg % dose 

UIkreatxxl Of 0 0 
CoIitrol 
1 0 3.75 0.47 
2 0 12.65 1.58 
3 0 22.98 2.87 

*Less thaIi O-5 P&ml_ 

a mean recovery of 94.1%. ln urine, the recovery ranged from 88.8-98.0%, 
with a mean recovery of 93.4%. 

The mean measured concentration, standard deviation and coefficient of 
variation of the assay are shown in Table IL In plasma, the coefficient of 
variation was 2.4% at the lower concentration of 1.0 pg/ml, and 3-9s at 5-O 
pg/ml. In urine, the coefficients of variation for samples of low and high 
resorcinol concentration were 4.0 and 2_5%, respectively. 

Biological results 
The percutaneous absorption and metabolic disposition of resorcinol was 

investigated following highly exaggerated repeated topical application of a 
2% resorcinol in a hydroalcoholic vehicle to three volunteers. After 2 weeks 
of treatment, an average of l-64% (range O-47-2.87%) of the administered 
dose was excreted in 24-h urines (Table III)_ No resorcinol could be detected 
in any of the blood samples collected after 1,2,3 and 4 weeks of drug applica- 
tion_ 

CONCLUSION 

The method described is simple, rapid, and specific; it has good recovery 
for the determination of free resorcinol in plasma and in urine. Moreover, 
the assay is sensitive - the detection limit is approximately 0.5 ,ug/ml - and 
reproducibility is very acceptable. In contrast, the more commonly used 
technique of deproteinixation of plasma with acetonitrile, followed by the 
direct analysis of the filtrate, results in peaks with retention times similar 
to that of resorcinol, which interfere with the analysis. Even greater sensi- 
tivity might be achieved with this method by increasing the volume of plasma 
or urine extracted or by increasing the injection volume. The nondestructive 
nature of this technique allows the isolation and subsequent identification 
of free resorcinol and its metabolites in animal or human pharmacokinetics 
Studies, 
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