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ABSTRACT

Two open-label, randomized, two-period crossover studies were conducted to investigate
the pharmacokinetic (PK) properties, safety, and bioequivalence of the test formulation
(KD4004), a new fixed-dose combination (FDC) formulation of dapagliflozin and
metformin extended release (XR) tablets, relative to the reference formulation (10 mg
dapagliflozin/1,000 mg metformin XR FDC tablet) in healthy subjects under fasting (Part
A) and fed (Part B) conditions. After giving the dose, serial blood samples were collected
for a period of 48 hours. Primary PK parameters (AUC,. and C,,,,) were used to assess
bioequivalence between two dapagliflozin/metformin XR (10/1,000 mg) FDC formulations
under fed and fasting conditions. Safety and tolerability were also evaluated. Part A and
Part B were completed by 32 and 37 subjects, respectively. Bioequivalence of the two FDC
formulations of dapagliflozin and metformin XR tablets was established in both the fasted
and the fed conditions as the 90% confidence interval of the ratios of adjusted geometric
means for AUC,, and C,,,, were contained within the predefined range of 0.800-1.250
bioequivalence criteria. Single-dose administration of dapagliflozin and metformin XR was
safe and well tolerated as the two FDC formulations. In conclusion, both FDC formulations
of dapagliflozin and metformin XR tablets were bioequivalent in fed and fasted subjects. All
treatments were well tolerated.
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INTRODUCTION

Glycemic management in individuals with type 2 diabetes is crucial for preventing
complications and maintaining quality of life [1]. According to current guidelines,

lifestyle modification is recommended as well as the use of metformin as the first-line
antihyperglycemic agent for the treatment of type 2 diabetes [2]. Metformin works primarily
by improving insulin sensitivity in peripheral tissues and inhibiting hepatic gluconeogenesis
[3]. Most patients with type 2 diabetes require the addition of add-on therapy to achieve
additional glycemic control as their condition progresses overtime [4]. Sodium-glucose
cotransporter 2 (SGLT2) inhibitors, glucagon-like peptide-1 receptor agonist, dipeptidyl
peptidase-4 inhibitors, thiazolidinedione, sulfonylureas, and basal insulin are the second-
line drug alternatives added to metformin monotherapy [2,5].

Dapagliflozin, a SGLT2 inhibitor, lowers blood glucose by inhibiting SGLT2 from reabsorbing
glucose in the renal proximal tubule, which leads to glycosuria, resulting in the decrease in
plasma glucose levels [6,7]. This drug improves glycemic control independent of insulin,
with a low risk of hypoglycemia [7,8]. Dapagliflozin has other beneficial effects, which
include body weight loss, natriuresis, and blood pressure reduction [3,7,8].

Because metformin and dapagliflozin have complementary mechanisms of action in the liver
and in the kidneys, respectively, a combination therapy with metformin and dapagliflozin may
benefit patients with type 2 diabetes, with a low risk of hypoglycemia [9]. Because there is no
pharmacokinetic (PK) interaction between dapagliflozin and metformin and the combination
is well tolerated, dapagliflozin can be safely coadministered with metformin without a dose
adjustment of either medication [10]. In two randomized, double-blind, three-arm 24-week
trials comparing dapagliflozin plus metformin, dapagliflozin alone, and metformin alone in
treatment-naive individuals, a combination therapy significantly decreased the levels of HbAlc
compared to either monotherapy [11]. The addition of dapagliflozin to the treatment regimen
of patients with type 2 diabetes whose condition was poorly controlled by metformin alone
significantly improved glycemic control, according to the findings of a randomized, double-
blind, placebo-controlled study [12]. Compared to dapagliflozin or metformin monotherapy,
dapagliflozin and metformin combination therapy showed more significant improvements in
any of the components of the metabolic syndrome [13].

Dapagliflozin and metformin in a fixed-dose combination (FDC) formulation may require
fewer pills to be taken by the patient, reduce the frequency of dosage, and improve relative
adherence and glycemic control, all of which may improve effectiveness in patients with
type 2 diabetes [5,14]. A pharmaceutical company in the Republic of Korea has recently
developed a novel FDC formulation of the drugs dapagliflozin and metformin. The objective
of this study was to investigate the PK characteristics, safety, and bioequivalence of the

test formulation (KD4004, a 10 mg dapagliflozin/1,000 mg metformin extended release
(XR) FDC tablet, KyungDong Pharmaceutical Corp. Ltd., Seoul, Korea) and the reference
formulation in healthy volunteers in both the fasting and fed states.
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METHODS

Study subjects

Participants included in the study were healthy male volunteers over the age of 19 with a

body mass index 0f 18.0-29.0 kg/m?. The following were key exclusion criteria: a history of
hypersensitivity to dapagliflozin and metformin, or any excipient of the study drugs; clinically
significant medical disorders; abnormal laboratory findings for creatinine clearance,
aspartate aminotransferase, alanine aminotransferase, or total bilirubin; and a history of
diabetes mellitus; any major surgery, acute illness, blood transfusion, or plasma donation
within 4 weeks of first dosing of the study drug.

Study design and blood sampling

The Institutional Review Board of Kyungpook National University Hospital (KNUH, Daegu,
Korea) and the Korea Ministry of Food and Drug Safety (MFDS) both gave their approval to
the study protocol. The Declaration of Helsinki’s ethical principles and Korean Good Clinical
Practice guidelines were followed in conducting this study at KNUH Clinical Trial Center.
Each subject received written and oral information about the study before to participation,
and they provided their written informed consent.

This study consisted of two independent parts: Part A and Part B used the same crossover
designs, and there was a 7-day washout period between the two treatment periods. During
each study period, the subjects received a single oral dose of the test formulation (KD4004)
or a single dose of the reference formulation (dapagliflozin and metformin HCI XR 10
mg/1,000 mg; Xigduo® XR, AstraZeneca Korea, Seoul, Korea).

Subjects were admitted to the Clinical Trial Center of the KNUH before receiving the study
drug. The subjects were administered the study medication in the fasted state in Part A, and
in the fed state in Part B. After a 10-hour overnight fast, the study drug was given in Part A
along with 150 mL of water on day 1. In Part B, the study drug was given to participants who
had previously consumed a high-fat breakfast (approximately 900 calories, 35% of which
were from fat). The subjects began eating 30 minutes before dosing and finished in 20
minutes. All subjects fasted for 4 hours before consuming a standardized lunch and dinner
provided at 4 and 9 hours after dosing, respectively. The subjects who completed the PK
sampling for 24 hours were discharged on day 2, and additional visit for the last PK sampling
was made on day 3.

Blood samples were collected up to 48 hours after dosing (at 0, 0.33, 0.67,1, 1.5, 2, 2.5, 3, 3.5,
4,45,5,6,8,10,12, 24, and 48 hours in Part A; at 0, 1, 2, 3,3.5, 4, 4.5, 5, 6, 8, 10, 12, 24, and
48 hours in Part B). Following centrifugation (3,000 rpm) for 15 minutes at 4°C, the plasma
was transferred to two polypropylene tubes and frozen at <70°C before analysis.

Measurement of plasma dapagliflozin and metformin

Dapagliflozin and metformin plasma concentrations were measured by BioInfra Co., Ltd.
(Yongin, Korea) using validated ultra-performance liquid chromatography (UPLC) methods
(Waters ACQUITY™ UPLC system, Waters Corp., Milford, MA, USA) in conjunction with
tandem mass spectrometry (MS/MS) (Waters Xevo™ TQ-S MS for dapagliflozin; Waters
Micromass Quattro micro API for metformin).
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Chromatographic separation was performed on an ACQUITY™ UPLC® BEH C18 column
(1.7 pm, 2.1 x 50 mm) for dapagliflozin and on a Waters ACQUITY UPLC® BEH HILIC
column (1304, 1.7 um, 2.1 x 50 mm) for metformin. The mobile phase consisted of 0.1%
(w/v) ammonium acetate in DW (A) and methanol (B) for dapagliflozin and 0.1% (w/v)
ammonium formate in DW (A) and acetonitrile (B) (10:90, v/v) for metformin. Multiple

BE of two dapagliflozin/metformin formulations

reaction monitoring transitions were performed at mass-to-charge (m/z) ratios of 426.20 -
167.05 and 431.20 - 167.05 for dapagliflozin and dapagliflozin-ds (the internal standard [IS]),
respectively, and 130.12 > 59.90 and 136.17 > 59.90 for metformin and metformin-d, (IS),
respectively.

The linear calibration curves ranged between 1 and 400 ng/mL for dapagliflozin (r> 0.9989)
and between 20 and 5,000 ng/mL for metformin (r > 0.9950). The overall intraday accuracy
(% DMT, percentage of deviation of mean from theoretical) ranged from 2.4% to 4.5% at
concentrations of 1, 3, 200, and 300 ng/mL for dapagliflozin, while for metformin it ranged
from -1.4% to 1.4% at concentrations of 20, 60, 1,500, and 3,750 ng/mL. The overall inter-day
accuracy ranged from 3.6% to 4.5% for dapagliflozin and from —0.3% to 2.4% for metformin.
The intraday precision (% RSD) ranged from 1.1% to 2.3% for dapagliflozin and from 1.9%

to 8.2% for metformin. The inter-day precision (%RSD) ranged from 1.6% to 4.3% for
dapagliflozin and from 1.4% to 7.0% for metformin. The lower limit of quantification was 1
ng/mL for dapagliflozin and 20 ng/mL for metformin.

PK and statistical analysis

Plasma concentration-time curves were used to calculate the PK parameters for dapagliflozin
and metformin, using noncompartmental methods with the Phoenix™ WinNonlin® software,
version 8.1 (Certara, St. Louis, MO, USA). The single-dose PK parameters that were assessed
to establish bioequivalence between the two FDC formulations include maximum plasma
concentration (Cp.y); time to Cp.x (tmax); area under the plasma concentration-time curve
from time O to the last measurement (AUC,.); AUC from time O to infinity (AUC,..); and
terminal half-life (t,5,).

Descriptive statistics were used to produce the PK data for dapagliflozin and metformin,
which included mean values and standard deviations (SDs). The SAS software (ver. 9.4.; SAS
Institute Inc., Cary, NC, USA) was used to run the statistical analyses. The geometric mean
ratio (GMR) and its 90% confidence interval (CI) of the test formulation to the reference
formulation were calculated using a generalized linear mixed-effects model for primary

PK parameters (AUC, and C,,,,). According to the standard used by the Korea MFDS, in
Part A, bioequivalence between the test and reference formulations in the fasted state was
established if the 90% CIs for AUC, and C,,, of dapagliflozin and metformin were in the
range of 0.8000-1.2500. In Part B, the bioequivalence between the two formulations in the
fed state was proven if the 90% CIs for the GMRs of AUC, and C,,,, of metformin were within
the range of 0.8000-1.2500.

Safety assessments

During the study period, every subject who received at least one or more doses of the
study drugs had their safety assessed. Clinical adverse events (AEs) or vital signs, physical
examination findings, and clinical laboratory results were included in the assessment. All
laboratory tests were performed at the Department of Laboratory Medicine, KNUH.
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RESULTS

Demographic data

Of the subjects enrolled in each part of the study, 32 and 37 subjects completed the study in
Part A and Part B, respectively. The demographic characteristics of the study population are
summarized in Table 1.

The PK analysis only included subjects who completed the blood sampling as scheduled (Part
A, 32; Part B, 37), and the safety evaluation only included subjects who had at least one dose
of the study drug administered to them (Part A, 37; Part B, 40).

PK parameters

Fig. 1illustrates the mean (SD) plasma concentration versus time profiles of dapagliflozin
and metformin after single oral administration of the test and reference formulations of
a dapagliflozin/metformin (10/1,000 mg) FDC tablet in the fasted state (a, dapagliflozin;
b, metformin). Fig. 2 shows the mean (SD) plasma concentration versus time profiles of

Table 1. Demographics characteristics of the subjects who completed the study

Demographic variables Part A (n=32) Part B (n = 37)
Age (yr)
Mean + SD 27.9+6.3 27.2 £ 6.6
Range 20-49 20-48
Height (cm)
Mean + SD 176.0+ 6.2 175.2+ 6.0
Range 160.9-186.7 160.0-187.4
Weight (kg)
Mean = SD 72.9+11.2 75.5+10.4
Range 53.0-98.7 54.0-94.8
BMI (kg/m?)
Mean + SD 23.4+2.7 24.6+ 2.8
Range 18.0-28.4 18.0-29.9

Data are given as the mean + SD and range.
Part A = under fasted condition; Part B = under fed condition.
SD, standard deviation; BMI, body mass index.
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Figure 1. Mean (standard deviation) plasma concentration-time profiles of (A) dapagliflozin and (B) metformin after single oral administration of two
formulations of dapagliflozin/metformin 10/1,000 mg FDC tablet under the fasted condition, in 32 healthy subjects (test formulation, O; reference formulation,
@). Note: Error bars represent standard deviation.
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metformin following a single oral administration of two formulations in the fed state.
Tables 2 and 3 summarizes the PK parameters for the two formulations of dapagliflozin and

metformin.

1,500 ~

1,000

500

Plasma concentration of metformin (ng/mL)

—@— Reference
—O— Test

Time (hr)

Figure 2. Mean (standard deviation) plasma concentration-time profiles of metformin after the administration
of two formulations of dapagliflozin/metformin 10/1,000 mg FDC tablet under the fed condition, in 37 healthy
subjects (test formulation, O; reference formulation, @). Note: Error bars represent standard deviation.

Table 2. Pharmacokinetic parameters following administration of the test and reference formulations of
danagliflozin/metformin 10/1,000 mg FDC tablet in the fasted (Part A) conditions

PK parameter

Test (n=32)

Reference (n = 32)

GMR (90% Cl)

Dapagliflozin
Crnaxs NE/ML
AUC,., ngxh/mL
AUCo..,, ngxh/mL
tye hr
tmae I
Metformin
Crnaxs NE/ML
AUC,., ngxh/mL
AUC,..,, Nngxh/mL
tye, hr
Tomaxs NI

170.83 + 42.85
475.38 +122.51
501.20 = 129.25
8.75 = 3.88
0.67 (0.33-1.50)

1,183.72 + 378.92
7,453.69 + 2,012.66
7,798.04 = 2,028.24
5.29 + 1.62
3.00 (2.00-4.50)

166.88 + 53.28
480.66 + 147.52
509.59 = 153.19
8.94 + 3.77
0.67 (0.33-1.50)

1,235.03 + 319.71
7,435.50  1,824.21
7,801.86 + 1,796.19
4.93+9.46
3.50 (1.00-5.00)

1.0440 (0.9489-1.1486)
0.9985 (0.9624-1.0359)

0.9449 (0.8342-1.0702)
0.9956 (0.9045-1.0958)

Data are presented as arithmetic means =+ standard deviation, except for t,., values as median (range).

GMR, geometric mean ratio; Cl, confidence interval; Cp., maximum plasma concentration; AUC,., area under the
plasma concentration versus time curve (AUC) from time O to the last quantifiable time point; AUC,..., AUC from
time O to infinity; t,/,, elimination half-life; ty., time to reach Cpa.

Table 3. Pharmacokinetic parameters following administration of the test and reference formulations of
danagliflozin/metformin 10/1,000 mg FDC tablet in the fed (Part B) conditions

PK Parameter

Test (n = 37)

Reference (n = 37)

GMR (90% Cl)

Metformin
Crnaxs NE/ML
AUC,., ngxh/mL
AUC,..., Ngxh/mL
tae, hr
Trmaxe NI

1,054.86 + 206.34

11,067.98 + 2,206.75
11,410.66 + 2,241.06

4.53+1.95
5.00 (3.50-8.00)

1,105.70 = 276.09

11,208.16 + 2,709.68
11,579.60 + 2,737.48

4.40+1.38
5.00 (3.50-8.00)

0.9626 (0.9294-0.9969)
0.9937 (0.9529-1.0363)

Data are presented as arithmetic means = standard deviation, except for t,., values as median (range).

GMR, geometric mean ratio; Cl, confidence interval; Cy.,, maximum plasma concentration; AUC,., area under the
plasma concentration versus time curve (AUC) from time O to the last quantifiable time point; AUC,..., AUC from
time O to infinity; t,/,, elimination half-life; t,., time to reach Cpa.
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In both the fasted and fed states, the 90% CIs for the ratio (test formulation/reference
formulation) of the geometric means for C,,,; and AUC,., of dapagliflozin and metformin were
within the 0.8000-1.2500 limit for concluding bioequivalence of the test formulation and
reference formulation (Tables 2 and 3).

BE of two dapagliflozin/metformin formulations

Safety and tolerability assessments

In Part A, 12 AEs were observed in 11 subjects (29.7% of 37 subjects) during the study, and
11 AEs were determined to be adverse drug reactions (ADRs). Increased levels of blood
triglycerides (three events) and protein urine present (three events) were the most common
ADRs, followed by diarrhea (two events).

In Part B, 16 AEs were observed in 13 subjects (32.5% of 40 subjects), and 15AEs were
determined to be ADRs. The most common ADRs include nausea (three events) and protein
urine present (three events), followed by increased levels of aminotransferase (two events),
blood urine present (two events), and blood bilirubin present (two events).

In both the fed and fasted studies, there were no significant differences in the AE rates of the
two formulations. All AEs reported in this study were resolved spontaneously with no specific
treatment. No serious or severe AEs occurred during the treatment with the test formulation
or the reference formulation.

DISCUSSION

KD4004, which is the test formulation used in this study, is a new FDC formulation of
dapagliflozin (10 mg) and metformin HCI (1,000 mg) XR tablet that is developed by
KyungDong Pharmaceutical Corp. Ltd. (Seoul, Republic of Korea). Dapagliflozin propanediol
hydrate, one of the main ingredients of the brand (reference) FDC formulation (Xigduo® XR,
dapagliflozin and metformin HCI XR 10 mg/1,000 mg), was substituted by dapagliflozin
bis(L-proline) for the test formulation.

In these two-part, open-label, randomized, two-period crossover studies, the PK properties
and safety profiles of the test formulation and the reference formulation were compared in
healthy subjects. In this study, bioequivalence between the two formulations was established
under fasted (Part A) and fed (Part B) conditions. The single-dose administration of
dapagliflozin and metformin XR as the two FDC formulations in both the fasted and fed
states was safe and well tolerated, and there were no serious or severe AEs reported during
the study. This finding supports the development and the use of the new FDC tablet as an
alternative formulation for the brand dapagliflozin/metformin XR FDC tablet.

Dapagliflozin and metformin (as XR tablets) are both given orally once daily to treat type

2 diabetes, at doses of 5-10 mg for dapagliflozin and 5002000 mg for metformin [15,16].
Xigduo® XR FDC tablets are currently offered in the following strengths and dosage forms:
2.5 mg/1,000 mg, 5 mg/500 mg, 5 mg/1,000 mg, 10 mg/500 mg, and 10 mg/1,000 mg [17].
The strengths of KD4004 evaluated in this study were dapagliflozin 10 mg and metformin
1,000 mg XR, the highest marketed strength of each active ingredient, as recommended by
the US Food and Drug Administration guidance [18].
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The dapagliflozin and metformin XR FDC tablet should be taken once daily in the morning
with food and gradually increased to lessen the metformin’s gastrointestinal side effects,
according to the dapagliflozin and metformin XR label [17]. The bioequivalence study for fed
state is also conducted in this study because the dapagliflozin/metformin FDC tablet under
evaluation is in XR form and is intended to be taken with food [19]. When taking metformin
XR with food, the amount of metformin absorption increased by up to 50%, with no impact
on the drug’s Cx 01 Tinu [17,20]. In comparison to the fasting state, a high-fat meal increased
mean dapagliflozin Tmax by 1 h and decreased mean dapagliflozin Cmax by 31%, but had

no effect on systemic exposure (AUC) [21]. Dapagliflozin can be taken with or without

food as these changes are not thought to have clinical significance [17]. In fed participants,
Boulton et al. observed that the 10 mg dapagliflozin and 1,000 mg metformin XR FDC were
bioequivalent to the corresponding separate agents [20]. As a result, in this study, a PK
assessment of metformin alone was performed in the fed state.

In conclusion, the two dapagliflozin/metformin 10 mg/1,000 mg XR FDC tablets were shown
to be bioequivalent to each other in both the fed and fasted phases. No apparent safety or
tolerability issues were observed when the XR FDC tablets were administered to healthy
subjects who were either fed or fasting.

REFERENCES

1. Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green ], Maruthur NM, et al. Management of hyperglycemia
in type 2 diabetes, 2022. A Consensus Report by the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes (EASD). Diabetes Care 2022;45:2753-2786.

PUBMED | CROSSREF

2. Doyle-Delgado K, Chamberlain JJ, Shubrook JH, Skolnik N, Trujillo J. Pharmacologic approaches to
glycemic treatment of type 2 diabetes: synopsis of the 2020 American Diabetes Association’s Standards of
Medical Care in Diabetes Clinical Guideline. Ann Intern Med 2020;173:813-821.

PUBMED | CROSSREF

3. ChangM, Liu X, Cui D, Liang D, LaCreta F, Griffen SC, et al. Bioequivalence, food effect, and steady-
state assessment of dapagliflozin/metformin extended-release fixed-dose combination tablets relative to
single-component dapagliflozin and metformin extended-release tablets in healthy subjects. Clin Ther
2015;37:15171528.

PUBMED | CROSSREF

4. Turner RC, Cull CA, Frighi V, Holman RR; UK Prospective Diabetes Study (UKPDS) Group. Glycemic
control with diet, sulfonylurea, metformin, or insulin in patients with type 2 diabetes mellitus:
progressive requirement for multiple therapies (UKPDS 49). JAMA 1999;281:2005-2012.

PUBMED | CROSSREF

S. Kalra S, Das AK, Priya G, Ghosh S, Mehrotra RN, Das S, et al. Fixed-dose combination in management
of type 2 diabetes mellitus: Expert opinion from an international panel. ] Family Med Prim Care
2020;9:5450-5457.

PUBMED | CROSSREF

6. List]F, Woo V, Morales E, Tang W, Fiedorek FT. Sodium-glucose cotransport inhibition with dapagliflozin
in type 2 diabetes. Diabetes Care 2009;32:650-657.
PUBMED | CROSSREF

7. Pancholia AK. Sodium-glucose cotransporter-2 inhibition for the reduction of cardiovascular events in
high-risk patients with diabetes mellitus. Indian Heart ] 2018;70:915-921.
PUBMED | CROSSREF

8. Khomitskaya Y, Tikhonova N, Gudkov K, Erofeeva S, Holmes V, Dayton B, et al. Bioequivalence of dapagliflozin/
metformin extended-release fixed-combination drug product and single-component dapagliflozin and
metformin extended-release tablets in healthy russian subjects. Clin Ther 2018;40:550-561.€3.

PUBMED | CROSSREF

https://doi.org/10.12793/tcp.2023.31.e10 112


http://www.ncbi.nlm.nih.gov/pubmed/36148880
https://doi.org/10.2337/dci22-0034
http://www.ncbi.nlm.nih.gov/pubmed/32866414
https://doi.org/10.7326/M20-2470
http://www.ncbi.nlm.nih.gov/pubmed/26048185
https://doi.org/10.1016/j.clinthera.2015.05.004
http://www.ncbi.nlm.nih.gov/pubmed/10359389
https://doi.org/10.1001/jama.281.21.2005
http://www.ncbi.nlm.nih.gov/pubmed/33532378
https://doi.org/10.4103/jfmpc.jfmpc_843_20
http://www.ncbi.nlm.nih.gov/pubmed/19114612
https://doi.org/10.2337/dc08-1863
http://www.ncbi.nlm.nih.gov/pubmed/30580866
https://doi.org/10.1016/j.ihj.2018.08.022
http://www.ncbi.nlm.nih.gov/pubmed/29548719
https://doi.org/10.1016/j.clinthera.2018.02.006

BE of two dapagliflozin/metformin formulations

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Translational and I ‘ P “‘
Clinical Pharmacology 2

Tang W, Engman H, Zhu Y, Dayton B, Boulton DW. Bioequivalence and food effect of dapagliflozin/
saxagliptin/metformin extended-release fixed-combination drug products compared with
coadministration of the individual components in healthy subjects. Clin Ther 2019;41:1545-1563.
PUBMED | CROSSREF

Kasichayanula S, Liu X, Shyu WC, Zhang W, Pfister M, Griffen SC, et al. Lack of pharmacokinetic
interaction between dapagliflozin, a novel sodium-glucose transporter 2 inhibitor, and metformin,
pioglitazone, glimepiride or sitagliptin in healthy subjects. Diabetes Obes Metab 2011;13:47-54.

PUBMED | CROSSREF

Henry RR, Murray AV, Marmolejo MH, Hennicken D, Ptaszynska A, List JE. Dapagliflozin, metformin
XR, or both: initial pharmacotherapy for type 2 diabetes, a randomised controlled trial. Int J Clin Pract
2012;66:446-456.

PUBMED | CROSSREF

Bailey CJ, Gross JL, Pieters A, Bastien A, List JF. Effect of dapagliflozin in patients with type 2 diabetes
who have inadequate glycaemic control with metformin: a randomised, double-blind, placebo-controlled
trial. Lancet 2010;375:2223-2233.

PUBMED | CROSSREF

Cheng L, Fu Q, Zhou L, Fan Y, Liu F, Fan Y, et al. Dapagliflozin, metformin, monotherapy or both in
patients with metabolic syndrome. Sci Rep 2021;11:24263.

PUBMED | CROSSREF

Vijayakumar TM, Jayram ], Meghana Cheekireddy V, Himaja D, Dharma Teja Y, Narayanasamy D. Safety,
efficacy, and bioavailability of fixed-dose combinations in type 2 diabetes mellitus: a systematic updated
review. Curr Ther Res Clin Exp 2017;84:4-9.

PUBMED | CROSSREF

AstraZeneca/Bristol Myers Squibb. Farxiga® (dapagliflozin) tablets [prescribing information] [Internet].
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/202293s0241bl.pdf. Accessed May 16, 2023.

Bristol-Myers Squibb Company. Glucophage® (metformin hydrochloride) tablets
[prescribing information] [Internet]. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2008/0203575031,021202s0161bl.pdf. Accessed May 16, 2023.

AstraZeneca/Bristol Myers Squibb. Xigduo XR (dapagliflozin and metformin HCL extended-release)
tablets [prescribing information] [Internet]. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2017/205649s008lbl.pdf. Accessed May 16, 2023.

US Food and Drug Administration. Guidance for industry: food-effect bioavailability and fed
bioequivalence studies [Internet]. https://www.fda.gov/media/70945/download. Accessed May 23, 2023.

Korea Ministry of Food and Drug Safety. Guideline on bioequivalence studies for orally administered
drug products (No. 2020-91) [Internet]. http://www.jbcp.kr/bbs/board.php?bo_table=reference&wr_id=5.
Accessed May 24, 2023.

Boulton DW, Chang M, Griffen SC, Kitaura C, Lubin S, Pollack A, et al. Fed and fasted single-dose
assessment of bioequivalence of dapagliflozin and metformin extended-release fixed-dose combination
tablets relative to single-component dapagliflozin and metformin extended-release tablets in healthy
subjects. Clin Ther 2016;38:99-109.

PUBMED | CROSSREF

Kasichayanula S, Liu X, Zhang W, Pfister M, Reele SB, Aubry AF, et al. Effect of a high-fat meal on the
pharmacokinetics of dapagliflozin, a selective SGLT2 inhibitor, in healthy subjects. Diabetes Obes Metab
2011;13:770773.

PUBMED | CROSSREF

https://doi.org/10.12793/tcp.2023.31.e10 13


http://www.ncbi.nlm.nih.gov/pubmed/31266654
https://doi.org/10.1016/j.clinthera.2019.05.015
http://www.ncbi.nlm.nih.gov/pubmed/21114603
https://doi.org/10.1111/j.1463-1326.2010.01314.x
http://www.ncbi.nlm.nih.gov/pubmed/22413962
https://doi.org/10.1111/j.1742-1241.2012.02911.x
http://www.ncbi.nlm.nih.gov/pubmed/20609968
https://doi.org/10.1016/S0140-6736(10)60407-2
http://www.ncbi.nlm.nih.gov/pubmed/34930986
https://doi.org/10.1038/s41598-021-03773-z
http://www.ncbi.nlm.nih.gov/pubmed/28761573
https://doi.org/10.1016/j.curtheres.2017.01.005
http://www.ncbi.nlm.nih.gov/pubmed/26682500
https://doi.org/10.1016/j.clinthera.2015.11.010
http://www.ncbi.nlm.nih.gov/pubmed/21435141
https://doi.org/10.1111/j.1463-1326.2011.01397.x

	Fed and fasted bioequivalence assessment of two formulations of extended-release fixed-dose combination dapagliflozin/metformin (10/1,000 mg) tablets in healthy subjects
	INTRODUCTION
	METHODS
	Study design and blood sampling
	Measurement of plasma dapagliflozin and metformin
	PK and statistical analysis
	Safety assessments

	RESULTS
	PK parameters
	Safety and tolerability assessments

	DISCUSSION
	REFERENCES


