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Introduction

Overactive bladder (OAB) has a significant negative impact on
all measures of quality of life.[1] More than 40% of patients with
OAB have urge incontinence, which is defined as loss of bladCopyright © 2018 Translational and Clinical Pharmacology
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Solifenacin is a muscarinic antagonist indicated for the treatment of overactive bladder with symptoms. Solifenacin tartrate is a newly developed salt formulation of solifenacin. This study compared
the pharmacokinetic and safety properties after single-dose administration of solifenacin tartrate
(test formulation) and solifenacin succinate (reference formulation) in healthy male volunteers. A
total of 36 subjects were enrolled in this randomized, open-label, single-dose, two-way crossover
study. During each treatment period, subjects received the test formulation or reference formulation. Plasma samples were collected at pre-dose and at 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24, 48 and 72 hours
post-dose. Safety was assessed by adverse events, physical examinations, laboratory assessments, 12lead electrocardiograms, and vital signs. Thirty-three subjects completed the study and were included in the pharmacokinetic analysis. The mean (standard deviation) values of AUClast for the test and
reference formulations were 486.98 (138.47) and 469.07 (128.29) h·ng/mL, respectively. The mean
(standard deviation) values of Cmax for the test and reference formulations were 14.66 (3.85) and
14.10 (3.37) ng/mL, respectively. The 90% confidence intervals for AUClastand Cmax were 0.9702 to
1.1097 and 0.9779 to 1.0993, respectively. All adverse events were mild or moderate, and there were
no serious adverse events. The pharmacokinetic properties of solifenacin tartrate were similar to
those of solifenacin succinate and met the acceptance criteria for bioequivalence. Both formulations
were safe, and no significant difference was observed in the safety assessments of the formulations.

der control; although OAB is not a life-threatening condition,
it significantly decreases quality of life.[2] OAB affects approximately 7-27% of men and 9-43% of women and becomes more
common with age.[1] In 2007, the total national cost of OAB in
the US was estimated at 65.9 billion US dollars, including 14.6
billion US dollars due to lost productivity.[3] Hence, new treatments such as solifenacin have been developed to care for this
condition.
Solifenacin is a competitive cholinergic receptor antagonist
that is selective for the M3 receptor subtype.[4] The binding of
acetylcholine to these receptors, particularly M3, plays a critical
role in the contraction of smooth muscle.[5] By preventing the
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binding of acetylcholine to these receptors, solifenacin reduces
smooth muscle tone in the bladder, allowing the bladder to
retain larger volumes of urine and reducing the number of micturition, urgency and incontinence episodes.[5] Because of its
long elimination half-life, a once-daily dose of solifenacin can
offer 24-hour control of urinary bladder smooth muscle tone.[5]
According to the VESIcare® label, peak plasma solifenacin concentrations were reached 3-8 hours after single oral administration of a 5- or 10-mg solifenacin tablet.[6] Studies in healthy
adults have shown that the drug has a high absolute bioavailability of approximately 90%, which does not decrease with
concomitant food intake.[6,7] Solifenacin is eliminated mainly
through the hepatic metabolism via cytochrome P450 (CYP)
3A4, with only approximately 3 to 13% of the dose excreted unchanged in the urine, and solifenacin metabolites are unlikely
to contribute to clinical effects of solifenacin.[6] The terminal
elimination half-life ranges from 33 to 85 hours, permitting
once-daily administration.[8] Urinary excretion plays a minor
role in the elimination of solifenacin.[8]
The objective of this study was to compare the pharmacokinetics of the newly developed solifenacin tartrate, a different salt
formulation of solifenacin compared to the reference formulation, solifenacin succinate (VESIcare®). In this study, the singledose pharmacokinetic properties of the test formulation (solifenacin tartrate 10.66 mg) and reference formulation (solifenacin
succinate 10 mg) were compared in healthy male volunteers.

Methods

This study was a clinical trial conducted at the Chonbuk National University Hospital clinical trial center. This study was
approved by the Ministry of Food and Drug Safety (MFDS)
and the Institutional Review Board (IRB No. 2016-01-023) of
Chonbuk National University Hospital (Jeonju, Republic of
Korea) and was conducted according to the Ethical Principles
for Medical Research Involving Human Subjects outlined in the
Declaration of Helsinki and the Guidelines for Good Clinical
Practice. This study was registered at ClinicalTrial.gov (https://
clinicaltrials.gov/ct2/show/NCT02940314).

Subjects

Healthy male volunteers (19 to 45 years old with a body mass
index (BMI) of 17.5 to 30.5 kg/m2) who had no congenital
abnormalities and no chronic disease within the past 3 years
were recruited. These volunteers were informed about the details of the study (including the purpose, benefits, and risks)
and provided signed informed consent before participating in
the study. Physical examinations, measurements of vital signs,
12-lead electrocardiograms (ECGs), and clinical laboratory assessments (i.e., hematology, biochemistry, urinalysis and urine
drug screening) were performed to confirm the health of the
individuals within 3 weeks before the first administration of the
investigational products. Individuals who had no clinically significant findings in these screening tests were eligible to become

study subjects. The exclusion criteria consisted of any evidence
or history of the following: hemorrhagic, renal, endocrine,
pulmonary, gastrointestinal, urinary, cardiovascular, hepatic,
psychiatric, neurological, or allergic disease; hypersensitivity
reaction to the components of the investigational products; use
of any drug known as a significant inducer or inhibitor of drugmetabolizing enzymes within 30 days before the beginning of
the study; or a genetic problem such as galactose intolerance,
Lapp lactase deficiency and glucose-galactose malabsorption.
Subjects were asked to avoid smoking and the consumption of
caffeinated food and beverages during the hospitalization periods of the study. Subject compliance with these restrictions was
determined by self-reporting and by taking the subject’s history.
According to previous pharmacokinetic studies, the intrasubject coefficient of variation (CVintra) of the area under the curve
up to the last sampling time (AUClast) and the maximum plasma
concentration (Cmax) of solifenacin were 11.8% and 11.4%,
respectively.[4] Considering the increase in the coefficient of
variation due to different salt formulation, the CVintra was set
to approximately 20% in this study. When the true ratio (test/
reference) of the mean is 1.05 and the CVintra is 0.2, a sample size
of 24 achieves 90% power at a 5% significance level. The total
sample size was set to 36, considering a 30% dropout rate.

Study design

This study was a clinical trial conducted at the Chonbuk National University Hospital clinical trial center. The study was
designed as a randomized, open-label, single-dose, two-way
crossover study. Subjects were hospitalized in the clinical trial
center on the evening before drug administration and were allocated to two groups in a 1:1 ratio according to a predesigned
randomization table. During the first treatment period, subjects
received one of the two treatments (either the test formulation
or the reference formulation). The test formulation was solifenacin tartrate 10.66 mg (Besigum Tab, Hanmi Pharmaceuticals
Co. Ltd., Seoul, Republic of Korea),[9] and the reference formulation was solifenacin succinate 10 mg (VESIcare, ASTELLAS
PHARMR KOREA Co., Ltd., Seoul, Korea).[6] After the scheduled procedures in the first treatment period were finished (day
2), the subjects were discharged. After a 21-day washout period
(more than 5 times the half-life of solifenacin), each subject received the other formulation.
After 10 hours of overnight fasting, the investigational products were administered to each subject with 150 mL of water.
An oral check was immediately performed after administration
to ensure compliance. All subjects received standardized lunch
and dinner at 4 hours and 10 hours post-dose, respectively. Water was not permitted for 1 hour before and 1 hour after drug
administration. In addition, subjects were not allowed to consume grapefruit or grapefruit-containing products from 7 days
before the first drug administration until the collection of the
final blood sample for pharmacokinetic assessments.
For pharmacokinetic analysis, blood samples containing 6 mL
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of blood each were collected to measure solifenacin concentrations during each treatment period at the following time points:
pre-dose and 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24, 48 and 72 hours
post-dose. The blood samples were immediately centrifuged at
3,000 rpm for 10 minutes at 4°C, and the plasma was transferred
to polypropylene tubes and then stored in a freezer at –70°C
until further analysis.

Analytical procedures and pharmacokinetic assessments

Plasma concentrations of solifenacin were determined by a validated ultra-performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS, Waters ACQUITY UPLC TM
System and Waters XevoTM TQ MS; Waters, MA, USA) method
using solifenacin-d5 as the internal standard. Chromatographic
separation of the compounds was accomplished using a Waters
ACQUITY UPLC®BEH C18 column (2.1 mm ID x 50 mm L, 1.7
μm; Waters, MA, USA). A gradient elution procedure was employed using 0.1% (v/v) formic acid in distilled water and 0.1%
(v/v) formic acid in acetonitrile at a flow rate of 0.3 mL/min.
Briefly, 10 μL of the internal standard (0.1 μg/mL) and 300 μL of
acetonitrile were added to 100 μL of plasma sample. This sample
was stirred for 3 min at 1,500 rpm using a MixMate (Eppendorf,
Hamburg, Germany), followed by centrifugation for 1 min at
4,000 rpm. A 150-μL aliquot of supernatant was placed in a 1.1mL deep-well plate (Axygen, NY, USA), and 300 μL of 0.1% (v/
v) formic acid in distilled water was added. After stirring for 3
min at 1,500 rpm and centrifuging for 1 min at 4,000 rpm, 10
μL of diluted sample was injected into the UPLC-MS/MS system. Electrospray ionization in positive ion mode was used for
detection and quantification. The multiple reaction monitoring
(MRM) transitions were m/z 363.21→110.05 for solifenacin and
368.19→110.05 for the internal standard. A calibration curve
covering the range of 0.200 to 100 ng/mL was constructed. For
solifenacin, the intraday accuracy was 97.2% to 100.0% (with a
precision of 1.0%–1.5%), and the interday accuracy was 96.3%
to 100.5% (with a precision of 1.6%–6.0%). These results indicated that the bioanalytical method for the drug assay was adequate (r2≥0.9950).
Individual pharmacokinetic parameters were analyzed using
Phoenix® WinNonlin® version 6.3 software (Pharsight Corporation, CA, USA) with the noncompartmental method. Of the
pharmacokinetic parameters, AUClast and Cmax were evaluated
as primary parameters. The area under the plasma concentration-time curve up to infinity (AUCinf ), the time to Cmax (Tmax)
and the plasma elimination half-life (t1/2) were also estimated as
secondary parameters. AUClast was calculated using the linear
trapezoidal method. AUCinf was calculated with the following equation: AUClast + Clast/λz, where Clast is the last measured
concentration and λz is the elimination rate constant estimated
from the log-linear terminal phase of the concentration-time
curve as the slope of the natural logarithm of concentration
against time. Cmax and Tmax were determined by observing the
data of the plasma concentration-time profile, and t1/2 was cal-

culated as ln 2/λz. In pharmacokinetic analyses, actual sample
times were used.

Safety assessments

Safety was assessed by monitoring adverse events (AEs), physical examinations, laboratory tests (hematology, biochemistry
and urinalysis), vital sign measurements (blood pressure, pulse
rate and body temperature), and ECG. AEs were identified by
asking the subjects about their condition during the study period. AE data were recorded from the pre-dose until the poststudy visit. AEs were summarized by treatment groups in terms
of severity (mild, moderate, or severe) and relationship. Physical
examinations, laboratory tests, and vital sign measurements
were conducted at screening, pre-dose, 72 hours post-dose, and
at the post-study visit. ECGs were recorded at screening and the
post-study visit.

Statistical analyses

Subjects who completed the pharmacokinetic blood sampling
as scheduled were included in the pharmacokinetic analysis.
Statistical analyses were performed using SAS software, version
9.3 (SAS institute, Cary, NC, USA). To summarize the pharmacokinetic data from the two treatments, descriptive statistics
that included arithmetic means, standard deviations (SDs), and
median values for continuous data were used. The log-transformed pharmacokinetic parameters of AUClast and Cmax were
analyzed using a mixed-effects analysis of variance (ANOVA)
model with fixed effects of sequence, period, and formulation
and a random effect of subjects within the sequence to compare
the pharmacokinetic parameters of the two formulations. The
90% confidence intervals (CIs) of the geometric least-square
mean ratios of the test to reference formulations for AUClast and
Cmax of solifenacin were calculated to assess bioequivalence.

Results
Subjects

Of the 45 volunteers who were screened, 36 subjects were
enrolled in the study and randomized into the two treatment
groups. The demographics of the subjects (mean ± SD) included
a mean age of 22.1 ± 2.3 years, height of 174.7 ± 6.1 cm, weight
of 69.6 ± 9.4 kg, and BMI of 22.8 ± 2.6 kg/m2 (Table 1). There
were no significant differences in demographic characteristics
between the sequence groups.
A total of 36 subjects were randomized in this study. Three
subjects withdrew consent after the first dose and were dropped
from the study. After the second period, one subject withdrew
consent and did not participate in the post-study visit; however,
this subject completed the scheduled pharmacokinetic sampling
schedule and was included in the pharmacokinetic analysis.
The pharmacokinetic assessment was conducted based on 33
subjects who completed the entire pharmacokinetic blood sampling schedule without significant violations.
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Table 1. Demographic characteristics of the study subjects
Sequence group

Overall (N=36)

p value

21.9 ± 2.5

22.1 ± 2.3

0.6757 a

22.5 (19.0, 26.0)

21.5 (19.0, 28.0)

22.0 (19.0, 28.0)

Mean ± SD

72.3 ± 11.1

67.0 ± 6.5

69.6 ± 9.3

Median (min, max)

74.5 (55.6, 88.7)

66.6 (55.5, 79.4)

67.6 (55.5, 88.7)

Mean ± SD

175.8 ± 6.6

173.7 ± 5.4

174.7 ± 6.1

Median (min, max)

175.0 (161.6, 188.8)

174.2 (161.4, 183.1)

174.8 (161.4, 188.8)

Mean ± SD

23.3 ± 2.9

22.2 ± 2.3

22.8 ± 2.6

Median (min, max)

23.2 (17.8, 28.9)

22.5 (17.9, 26.5)

23.1 (17.8, 28.9)

Sequence 1 (N=18)

Sequence 2 (N=18)

Mean ± SD

22.2 ± 2.2

Median (min, max)

Age (years)

Weight (kg)
0.0888 a

Height (cm)
0.3021 a

BMI (kg/m2)
0.2033 a

Notes: Sequence 1=Reference-Test; Sequence 2=Test-Reference, Test=solifenacin tartrate 10.66 mg; Reference=solifenacin succinate 10 mg
a
Independent t-test

Pharmacokinetic analysis

The geometric mean plasma concentration-time curves of
solifenacin for the test or reference formulation in healthy male
volunteers are shown in Figure 1. The pharmacokinetic parameters of solifenacin in plasma by formulation are summarized in
Table 2.
After oral administration of the test or reference formulation,
the mean values of AUClast of solifenacin were 486.98 ± 138.47
h·ng/mL and 469.07 ± 128.29 h·ng/mL, respectively. The mean
Cmax values of solifenacin were 14.66 ± 3.85 ng/mL and 14.10 ±

3.37 ng/mL, with median(min-max) Tmax values of 5.00(3.006.00) hours and 5.00(3.00- 6.00) hours, respectively. The mean
t1/2 of solifenacin was 33.38 ± 8.06 hours and 32.40 ± 6.29 hours,
respectively. The apparent total body clearance and the apparent
volume of distribution of solifenacin were very similar for the
two formulations.
The point estimates and 90% CIs for the geometric mean ratio
(test/reference) of the AUClast and Cmax of solifenacin were 1.0376
(0.9702 – 1.1097) and 1.0369 (0.9779 – 1.0993), respectively
(Table 3). The 90% CIs for these pharmacokinetic parameters

Table 2. Pharmacokinetics of solifenacin after the administration of a single oral dose of the test formulation (solifenacin tartrate 10.66 mg) versus
the reference formulation (solifenacin succinate 10 mg) in healthy male subjects
Test
(N=33)

Parameter

Reference
(N=33)

Mean±SD

Median
(min-max)

Mean±SD

Median
(min-max)

487.0 ± 138.5

438.8
(245.6 - 963.4)

469.1 ± 128.3

443.5
(258.1 - 880.8)

14.7 ± 3.9

14.1
(7.7 - 27.0)

14.1 ± 3.4

13.8
(7.8 - 23.3)

640.3 ± 213.9

595.0
(283.5 - 1324.6)

609.1 ± 190.7

596.3
(307.6 - 1232.7)

Tmax (h)

4.7 ± 0.9

5.0
(3.0 - 6.0)

5.0 ± 0.8

5.0
(3.0 - 6.0)

t1/2 (h)

33.4 ± 8.1

30.6
(23.9 - 55.7)

32.4 ± 4.0

30.8
(25.5 - 51.0)

CL/F (L/h)

12.9 ± 4.1

12.6
(5.7 - 26.5)

13.4 ± 4.0

12.6
(6.1 - 24.4)

595.9 ± 156.2

568.9
(309.0 - 1076.7)

608.7 ± 152.4

605.4
(345.9 - 1081.0)

AUClast (h·ng/mL)
Cmax (ng/mL)
AUCinf (h·ng/mL)

Vd/F (L)

Notes: Test=solifenacin tartrate 10.66 mg; Reference=solifenacin succinate 10 mg
Values are presented as the mean ± standard deviation; AUClast, area under the plasma concentration-time curve to the last sampling time; Cmax,
maximum plasma concentration; AUCinf, area under the plasma concentration time-curve to infinity; Tmax, time to Cmax; t1/2, elimination half-life; CL/F,
apparent clearance; Vd/F, apparent volume of distribution.
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Table 3. Geometric least-square means and geometric least-square mean ratios with 90% confidence intervals of the pharmacokinetic parameters
of solifenacin for the two formulations
Geometric least-square mean
Parameter

Geometric least-square mean ratio
(Test/Reference)

Test
(N=33)

Reference
(N=33)

Point estimate

90% confidence intervals

AUClast (h·ng/mL)

470.48

453.42

1.0376

0.9702 – 1.1097

Cmax (ng/mL)

14.23

13.72

1.0369

0.9779 – 1.0993

Notes: Test=solifenacin tartrate 10.66 mg; Reference=solifenacin succinate 10 mg
AUClast, area under the plasma concentration-time curve to the last sampling time; Cmax, maximum plasma concentration.

Figure 1. Geometric mean plasma concentration-time profiles of solifenacin and the corresponding log transformation after the administration of a
single oral dose of the test formulation (solifenacin tartrate 10.66 mg) versus the reference formulation (solifenacin succinate 10 mg) in healthy male
subjects (N = 33). Each point represents the geometric mean ± 95% confidence intervals.

of solifenacin met the acceptance range of 0.80 – 1.25 for bioequivalence.

Safety

No serious adverse events occurred during the entire study
period. A total of 15 AEs occurred in 11 of the 36 subjects after
administration of the investigational products. Among these
AEs, 14 cases were evaluated as mild, and 1 case was evaluated
as a moderate AE in intensity. There were 5 cases of adverse
drug reactions (ADRs) in 2 subjects who were treated with the
test formulation. The reported ADRs were epistaxis, dry mouth
and oropharyngeal pain and all of these ADRs were of mild
intensity. There were no significant differences between the test
formulation and reference formulation when evaluating laboratory tests, vital signs, physical examinations and ECG results.

Discussion

This study was conducted to compare the pharmacokinetic
properties of the test formulation, solifenacin tartrate 10.66 mg,
to those of the reference formulation, solifenacin succinate 10
mg. The point estimates and 90% CIs for the geometric leastsquare mean ratio (test/reference) of AUClast and Cmax were
shown to meet the bioequivalence criteria.
According to the label for VESIcare® (solifenacin succinate)

tablets listed with the FDA, the Tmax of solifenacin is 3 to 8
hours, and t1/2 is approximately 45 to 68 hours after a single dose
of 5 to 10 mg tablets.[6] Since solifenacin is a drug with a long
half-life and a low CVintra of distribution and clearance, the final
sampling time was set to 72 hours according to the guidance
instead of using 3 times the t1/2 as the final sampling time.[1013] In this study, the CVintra values of distribution and clearance
were as small as 18.0% and 15.5%, respectively. The t1/2 value in
this study was 32.4 hours for the reference formulation and 33.4
hours for the test formulation. The t1/2 value is smaller than that
reported in a previous study. This discrepancy could be due to
differences in study design; in this study, pharmacokinetic sampling was only performed up to 72 hours post dose. If the final
sampling time was set beyond 72 hours, a value similar to that
on the label for VESIcare® might have been obtained.
The solifenacin contained in the test and reference formulations was absorbed and reached Cmax at 4.7 hours and 5.0 hours
after oral administration, respectively. The plasma concentrations of solifenacin declined over time, with similar slopes for
the test and reference formulations. In addition, the 90% CIs
for the geometric least-square mean ratios (test/reference) of
AUClast and Cmax were within the range of 0.8 to 1.25, thereby
satisfying the regulatory criteria for bioequivalence.
In the safety assessment, the AEs were reported 14 cases after
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the test formulation and 1 case after the reference formulation.
However, 10 AEs were deemed to have no causal relationship to
the investigational products; only five AEs were decided to be
related to the investigational products. All ADRs were of mild
intensity and no significant differences was observed in the
safety assessments of the formulations.
Our study was conducted in healthy Korean male subjects only
who were selected based on inclusion and exclusion criteria.
Therefore, further studies in a more general patient population
might be useful for extending the applicability of the results of
this study.
This study showed that the newly developed tablets containing solifenacin tartrate 10.66 mg are bioequivalent to the existing solifenacin succinate 10 mg and thus meet the established
MFDS regulatory criteria. These results suggest that the test
formulation is interchangeable with the reference formulation.

Acknowledgments

This study was sponsored by Hanmi Pharm Co., Ltd., Republic
of Korea. Data were recorded at Center for Clinical Pharmacology, Chonbuk National University Hospital, Jeonju, Republic of
Korea.

Conflict of interest

- Authors: Jina Jung and Hankil Son are employees of Hanmi
Pharm Co., Ltd.. The authors have indicated that they have no
other conflicts of interest regarding the content of this article.
The sponsor did not participate in the execution of the study or
in the analysis of the data.
- Reviewers: Nothing to declare
- Editors: Nothing to declare

References
1. Gormley EA, Lightner DJ, Faraday M, Vasavada SP, American Urological
Association; Society of Urodynamics, Female Pelvic Medicine. Diagnosis
and treatment of overactive bladder (non-neurogenic) in adults: AUA/SUFU
guideline amendment. J Urol 2015;193:1572-1580. doi: 10.1016/j.juro.
2015.01.087.
2. DiscussionDanforth DN. Danforth's obstetrics and gynecology, 10 ed. Lippincott Williams & Wilkins; 2008; 890–891.
3. Ganz ML, Smalarz AM, Krupski TL, Anger JT, Hu JC, Wittrup-Jensen KU, et
al. Economic costs of overactive bladder in the United States. Urology
2010;75:526-532. 532.e1-18. doi: 10.1016/j.urology.2009.06.096.
4. Nazarudheen S, Dey S, Kandhwal K, Arora R, Reyar S, Khuroo AH, et al.
Combining benefits of an adrenergic and a muscarinic blocker in a single
formulation–A pharmacokinetic evaluation. Regul Toxicol Pharmacol
2013;67:226-231. doi: 10.1016/j.yrtph.2013.07.015.
5. Jasek W, ed. Austria-Codex (in German) (62nd ed.). Vienna: Österreichischer Apothekerverlag; 2007;8659–8662.
6. Astellas Pharma US I. VESIcare® (solifenacin succinate) tablet Label. 2010.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/021
518s008lbl.pdf Accessed 9 May 2018
7. Uchida T, Krauwinkel WJ, Mulder H, Smulders RA. Food does not affect the
pharmacokinetics of solifenacin, a new muscarinic receptor antagonist: results of a randomized crossover trial. Br J Clin Pharmacol 2004;58:4-7.
8. Doroshyenko O, Fuhr U. Clinical pharmacokinetics and pharmacodynamics
of solifenacin. Clin Pharmacokinet 2009;48:281-302. doi: 10.2165/00003088200948050-00001.
9. Hanmi Pharmaceuticals Inc. S, Republic of Korea. Besigum® Tab. 2017.
http://www.hanmi.co.kr/upfile/ces/product/e86a65fe-f08c-4438-86db-fbd4342724a2.pdf Accessed 9 May 2018
10. MFDS. Recommendations for bioequivalence studies, Solifenacin succinate 2013.http://drug.mfds.go.kr/html/boardLinkBody.jsp?p_menuId=0201
&p_boardSeq=15&p_seq=1990&p_sub_menuId=020105 Accessed 9 May
2018
11. MFDS. Standard on Pharmaceutical Equivalence Study No. 2017-28,.
2017. p. 14-15.http://mfds.go.kr/index.do?mid=687 Accessed 9 May 2018
12. FDA. Draft Guidance on Solifenacin Succinate. 2008.https://www.fda.
gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/ucm090334.pdf Accessed 9 May 2018
13. FDA. Bioequivalence Studies with Pharmacokinetic Endpoints for Drugs
Submitted Under an ANDA. 2013.https://www.fda.gov/downloads/drugs/
guidances/ucm377465.pdf Accessed 9 May 2018

78
Vol. 26, No.2, Jun 15, 2018

