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Overactive bladder (OAB), with symptoms of urgency, frequency, and urge

incontinence, substantially alter the health-related quality of life in millions of people.

The most widely prescribed medicine for this condition is oxybutynin. Following oral

administration, oxybutynin is rapidly absorbed and undergoes extensive upper

gastrointestinal as well as first-pass hepatic metabolism via the cytochrome P450

system (i.e., CYP3A4) into multiple metabolites. Studies of transdermal and

intravesical administration of oxybutynin, which completely avoids hepatic metabolism

and pre-systemic gastrointestinal absorption, have shown a decrease in systemic

adverse events.

In this study, a liquid chromatography (LC) tandem mass spectrometry (MS/MS)

method was developed and validated for the simultaneous determination of

oxybutynin and its major metabolite, N-desethyloxybutynin (N-DEO), in human serum.

The developed LC-MS/MS method for simultaneous quantification of oxybutynin and

N-DEO in extracted human serum was fully validated with similar or higher sensitivity

for oxybutynin and N-DEO compared to previously published methods. Additionally,

the method described here has the advantage of being simple, rapid and utilizing a

much lower volume of human serum compared to previously reported methods. In

conclusion, a reliable method was developed for quantification of oxybutynin and N-

DEO following transdermal application; this serum sample analysis method will be

employed for future clinical PK studies.

Figure 1. Full product ion scan of (a) oxybutynin and (b) oxybutynin-D11 (IS), (c) N-

DEO and (d) N-desethyl oxybutynin-D5 (IS).

Figure 2: Representative MRM chromatograms (a) and (b) blank serum sample; (c)

serum spiked with LLOQ of oxybutynin (50 pg/mL) and (d) oxybutynin-D11 (30

ng/mL); Representative MRM chromatograms (e) and (f) blank serum sample; (g)

serum spiked with LLOQ of N-DEO (200 pg/mL) and (h) N-desethyl oxybutynin-D5

(30 ng/mL).

Table 3. Recovery and matrix effect 

Chromatographic analysis of analytes was achieved on Waters® Alliance e2695 HPLC

system under reverse-phase conditions (Waters Corporation; Milford, MA USA). Mass

spectrometric detection was carried out on a triple quadruple mass spectrometer

Waters® Acquity (Waters Corporation; Milford, MA USA) operating in positive ESI and

multiple reaction monitoring (MRM).

Table 1. LC parameters

Table 2. MS/MS parameters

Sample preparation

200 µL serum sample was fortified with 50 µL internal standard working solution and

vortexed for 10 s. Samples were extracted with 1.5 mL of ethyl acetate on a high

speed shaker for 20 min. This was followed by centrifugation at 20,800 × g for 30 min

at 4°C. The supernatant was separated and evaporated under a gentle stream of

nitrogen. After drying, the residue was reconstituted in 50 µL of mobile phase and

centrifuged at 20,800 × g for 10 min at 4°C. 20 µL samples were injected into the LC-

MS/MS system.
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