Clinical and Translational Science

| ArTICLE CEEED

Bioequivalence of Aripiprazole Oral Soluble Films and
Orally Disintegrating Tablets in Healthy Participants:

A Crossover Study

Ruoming Li!

| Shaojie Yang! | Guigang Yang! | Xingli Gu? | Zuokai Zhang? | Taixin Wang? | Yunlong Tan! | Song Chen!

!Peking University HuiLongGuan Clinical Medical School, Beijing HuiLongGuan Hospital, Beijing, China | 2Qilu Pharmaceutical Co. Ltd., Jinan, China

Correspondence: Song Chen (asongsi@163.com)

Received: 26 October 2024 | Revised: 8 January 2025 | Accepted: 10 January 2025

Funding: The authors received no specific funding for this work.

Keywords: bioequivalence | pharmacokinetics | psychiatric | schizophrenia

ABSTRACT

Schizophrenia is a serious mental disorder with high disability rates, and antipsychotics, especially second-generation ones like
aripiprazole, are the cornerstone of treatment. As a novel formulation, oral soluble films (OSF) offer an alternative to tablets
or capsules, improving patient compliance. This study aimed to assess the bioequivalence, pharmacokinetic (PK) properties,
and safety of aripiprazole OSF and aripiprazole orally disintegrating tablets (ODT) in healthy Chinese participants. A single-

dose, randomized, open-label, and crossover study was conducted. Participants received 10mg of test aripiprazole OSF (Qilu

Pharmaceutical) and reference aripiprazole ODT (Otsuka Pharmaceutical) under fasting and fed states. The fasting trial com-

prised a three-sequence, three-period design, while the fed trial comprised a two-sequence, two-period design. In the fasting

trial, after single oral dosing of aripiprazole OSF (with water), aripiprazole OSF (without water), and aripiprazole ODT, C
55+10ng/mL, 54 +£10ng/mL, and 48 + 13ng/mL, respectively; the AUC
1745 +405h-ng/mL, respectively. In the fed trial, after single oral dosing of aripiprazole OSF and ODT with water, the C

max WETe

o0-70n Were 1857 +377h-ng/mL, 1823+ 350 h-ng/mL, and

e were

43+9ng/mL and 43 +10ng/mL, respectively; AUC, ., were 2024 +387h-ng/mL and 1994 =426 h-ng/mL, respectively. In terms
of bioequivalence evaluation, the 90% confidence intervals of the geometric mean ratio of the main PK parameters of aripiprazole

OSF and ODT in the fasting and fed states were all within the acceptable equivalence range (80%-125%). Both formulations were
well-tolerated. In conclusion, aripiprazole OSF and ODT reached bioequivalence, and aripiprazole OSF demonstrates significant

potential for application in the treatment of psychiatric disorders.

JEL Classification: Integrity Check

1 | Introduction

Schizophrenia is a serious mental disorder characterized by cog-
nitive and behavioral dysfunction [1], ranking among the top 20
most disabling diseases. The age-standardized point prevalence
is approximately 0.28%, with an estimated 21 million patients
worldwide [2]. From 1990 to 2019, its prevalence, incidence, and
disability-adjusted life-years increased by 65%, 37%, and 65% [3],
respectively, posing significant economic and social burdens [4].

Therefore, it is crucial to implement appropriate and effective
interventions.

Antipsychotics are the cornerstone of schizophrenia treat-
ment [5]. Second-generation antipsychotics (SGAs), repre-
sented by aripiprazole, are recommended as first-line therapy
[6, 7]. However, patients with schizophrenia often exhibit par-
tial compliance with medication, which can lead to worsening of
symptoms, relapse, re-admission, and even suicide [8]. Various
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Summary

« What is the current knowledge on the topic?
o Aripiprazole, a second-generation antipsychotic, is a
cornerstone for schizophrenia treatment.
o Traditional formulations like tablets face challenges
with medication adherence.

« What question did this study address?

o This study addressed the bioequivalence, pharma-
cokinetic properties, and safety of aripiprazole oral
soluble films (OSF) compared to orally disintegrat-
ing tablets (ODT) in healthy Chinese participants.

« What does this study add to our knowledge?

o This study is the first to report the PK data of arip-
iprazole OSF and demonstrates its bioequivalence to
aripiprazole ODT in healthy Chinese participants.

o Additionally, it highlights the potential of OSF as
an alternative formulation to improve patient ac-
ceptance due to its rapid dissolution and ease of
administration.

« How might this change clinical pharmacology or
translational science?

o This study introduces a new treatment option for
schizophrenia that addresses medication nonadher-
ence by validating an alternative drug formulation.

o By taking patients' needs and preferences into ac-
count, this patient-centered strategy has the poten-
tial to improve therapeutic outcomes.

methods, such as phone calls and text messages, are employed
to remind patients to take their medication, but effectively mon-
itoring adherence remains challenging [9].

Oral soluble films (OSF), also known as oral films or odi-
spersible films, can be used as alternatives to tablets or cap-
sules. OSFs dissolve rapidly and release medication in the
saliva [10], reducing the chances of patients spitting them out.
Therefore, compared to other traditional oral formulations
such as tablets, they can help improve patient compliance.
This form of medication is more convenient for populations
at high risk, including the elderly, children, and patients with
schizophrenia, etc [11, 12]. However, it's important to consider
individual patient preferences, as well as the specific medica-
tion's taste and formulation, which may influence acceptance
and adherence.

Qilu Pharmaceutical Co. Ltd. (Shandong, China) developed an
aripiprazole OSF formulation in order to better accommodate
clinical requirements. This was a single-dose, randomized,
open-label, crossover bioequivalence trial. By determining the
plasma concentration of aripiprazole in healthy participants
after oral administration of aripiprazole OSF and aripipra-
zole orally disintegrating tablets (ODT), the pharmacokinetic
(PK) parameters of aripiprazole in healthy Chinese partici-
pants were estimated, and the bioequivalence of the two for-
mulations under both fasting and fed states were evaluated.
Herein, we present the following content in accordance with
the CONSORT Reporting Checklist for randomized crossover
trials [13].

2 | Methods
2.1 | Study Design

The study was conducted in accordance with the Good
Clinical Practice Guidelines of the International Council
for Harmonization (ICH), the principles articulated in the
Declaration of Helsinki, and the regulations of the China
National Medical Products Administration (NMPA). This single-
center study was conducted at the Phase I Clinical Research
Center of Beijing HuiLongGuan Hospital (Beijing, China) and
was approved by the independent Ethics Committee of Beijing
HuiLongGuan Hospital following a comprehensive review of
the study protocol and informed consent forms. Informed con-
sent was obtained from all participants prior to enrollment. The
studies were officially registered with the identification codes
CTR20192111 and CTR20192119 (http://www.chinadrugtrials.
org.cn/index.html#).

The bioequivalence study consisted of two independent trials:
a randomized, open-label, single-dose, three-sequence, three-
period crossover trial conducted under fasting conditions and a
randomized, open-label, single-dose, two-sequence, two-period
crossover trial conducted under fed conditions. This study de-
sign also aligns with the bioequivalence research conducted
on ondansetron OSF (Zuplenz) and montelukast OSF [14, 15].
The mean plasma elimination half-life (t, ,) of aripiprazole oral
tablets is approximately 70-80h [16]. The European Medicines
Agency (EMA) stipulates a washout period of at least five elim-
ination half-lives [17], while the NMPA mandates a washout
period of no less than seven elimination half-lives [18, 19]. To
ensure the complete metabolism of aripiprazole prior to the
subsequent dosage cycle, a washout period of 28 days was im-
plemented between each administration. Blocked randomiza-
tion was performed by professional statisticians according to
random number tables generated using SAS (version 9.4; SAS
Institute Inc., Cary, NC, USA).

Research physicians generated the allocation sequence, enrolled
participants, and assigned participants to different formula-
tions. Following EMA guidelines [17], which highlight fasting
conditions as optimal for detecting formulation differences, our
fasting trial evaluated the impact of water intake on drug ab-
sorption. Participants were randomized to receive a single dose
of the test formulation (aripiprazole OSF, 10 mg) with or with-
out 240mL of water. The reference formulation (aripiprazole
ODT, 10mg) was administered with water. In the fed trial, all
participants received a single dose of aripiprazole OSF or ODT
with 240mL of water. Figure 1 illustrates the study design and
research process. The treatment sequence was selected to en-
sure that each treatment was balanced across all periods and
sequences, enhancing the reliability of the results.

2.2 | Participants

Healthy participants of either sex aged from 45 to 65years with
a body mass index (BMI) between 18 and 28kg/m [2] were
considered eligible for recruitment. Participants with any sig-
nificant abnormalities in their medical history, laboratory ex-
aminations, chest CT scans, electrocardiograms, vital signs, or
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240 mL of water.
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physical examinations were excluded. Other primary exclusions
were as follows: smoking more than five cigarettes per day in
the 3months prior to receiving the study drug; allergic history of
aripiprazole, diphenhydramine, dimenhydrinate, benztropine,
or excipients (such as hydroxypropyl methylcellulose, polyvinyl
alcohol, or lactose); exposure to any antipsychotic drug within
2months or any prescription; and functional vitamins or herbal
medicine products within 14 days prior to the administration.

Regarding the sample size calculation, in a bioequivalence study
evaluating aripiprazole ODT from Caduceus Pharma Limited
against aripiprazole ODT (Abilify) from Otsuka Pharmaceutical
under fasting conditions, the intra-individual coefficient of vari-
ation (CV) for C_, and the area under the concentration-time
curve from time zero to 72h (AUC ,, ) were reported as 18.59%
and 10.73%, respectively [20]. Bioequivalence was evaluated ac-
cording to the NMPA criteria, which stipulate a geometric mean
ratio (GMR) range of 80.00%-125.00%, with a significance level
(o) of 0.05, a target GMR range of 0.95-1.05, and 0.9 statistical
power. Based on these parameters and prior research findings,
the initial estimated sample size was determined to be 24 partic-
ipants, allocated as 8 participants per group for the fasting trial
and 12 participants per group for the fed trial [21]. To account
for potential dropouts, the final sample size was adjusted to be
30 participants per trial.

2.3 | Formulations and Administration

The test aripiprazole OSF (10mg) was manufactured by Qilu
Pharmaceutical Co. Ltd. (Shandong, China). The reference ar-
ipiprazole ODT, Abilify (10mg), was manufactured by Otsuka
Pharmaceutical Co. Ltd. (Hiroshima, Japan). After fasting over-
night for at least 10h on the day before administration, the par-
ticipants were administered a single dose of aripiprazole OSF
or ODT according to a random table in the fasting or fed states.
During the fed trial, participants consumed a standardized,
high-fat, high-calorie breakfast (totaling 956.88 kcal), composed
of 25% carbohydrates (238.88kcal), 17% protein (162.88kcal),

test formulation (aripiprazole OSF) without water; Ty, test formulation (aripiprazole OSF, 10mg) with

and 58% fat (555.12kcal). To minimize the occurrence of adverse
events, such as nausea and dizziness, and to ensure the safety of
the healthy participants, they were required to assume a supine
position within 15min following administration and to main-
tain this position for 8 h.

2.4 | Blood Sampling

Venous blood samples were collected for PK analysis, and 4mL
of blood was collected at 20 time points (0h within 1h before
dosing; 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 7.0,
8.0, 10.0, 12.0, 24.0, 48.0, and 72.0h after dosing). Blood samples
were collected using vacuum tubes that contained an Ethylene
Diamine Tetraacetic Acid- K, (EDTA-K,) as an anticoagulant.
After centrifugation (1700 X g, 10 min, 4°C) of the blood samples,
the plasma samples were pipetted into tubes and stored in an
ultra-low temperature refrigerator (temperature range <—60°C)
for PK evaluation.

2.5 | Pharmacokinetic (PK) Assay

An aripiprazole assay was performed using high-performance
liquid chromatography (HPLC)-tandem mass spectrometry
(MS/MS). HPLC was conducted with LC-30AD (Shimadzu,
Kyoto, Japan), and MS detection was carried out with a TRIPLE
QUAD 6500 mass spectrometer (Applied Biosystems/Sciex,
MA, USA). The method was developed and fully validated for
linearity, selectivity, sensitivity, stability, accuracy, and preci-
sion by Shanghai Xihua Scientific Co. Ltd. (Shanghai, China).
The determination of aripiprazole and method validation sec-
tion can be found in the Supporting Informations.

2.6 | Tolerability

The research physicians closely monitored, identified, and doc-
umented adverse events (AEs) throughout the trial. All AEs
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(clinical symptoms, signs, or diseases) that occurred after the
first dose (including the washout period) were recorded in the
source files. Detailed records were maintained regarding the
signs and symptoms of AEs, including the date and time of
occurrence, duration, interventions undertaken, and any fol-
low-up visits. For the fasting trial, laboratory tests were per-
formed during the screening period (D-7 to D-1), the second
cycle (D-1), the third cycle (D-1), and the third cycle (D4, end of
trial). For the fed trial, laboratory tests were performed during
the screening period (D-7 to D-1), the second cycle (D-1), and
the second cycle (D4, end of trial). The severity of AEs was
assessed according to the Common Terminology Criteria for
Adverse Events Version 5.0. Participants who experienced AEs
were monitored regularly until symptoms subsided, any abnor-
mal laboratory values returned to normal or baseline levels, ir-
reversible changes were observed, or the observed changes were
appropriately explained.

2.7 | Outcome Measures and Statistical Analysis

SAS software (version 9.4; SAS Institute Inc., Cary, NC, USA)
was used to conduct PK non-compartmental analysis and vali-
dation, bioequivalence evaluation, and statistical safety analysis.

The average plasma drug concentration-time curve was drawn
from trial data. PK parameters of aripiprazole, including C
time to maximum plasma concentration (T, ), and AUC ,,,,
were calculated using the non-compartmental analysis method.
Aripiprazole exhibits a prolonged half-life (¢, ,), with an average
elimination t, , ranging from approximately 58.0-78.6h for the
parent compound and 94 h for its active metabolite [22, 23]. The
CVfor C_, is approximately 10.1%-18.6%, and for AUC it is ap-
proximately 6.1%-10.73% [16, 20]. Based on the specified charac-
teristics, and in alignment with the guidelines established by the
ICH, FDA, and NMPA [18, 24, 25], it was chosen to use AUC ,,,
instead of AUC, , or AUC,__, because 72h is sufficient for the
drug's gastrointestinal transit and absorption. Additionally,
the FDA's “Draft Guidance on Aripiprazole” also recommends
the use of AUC for BE statistical analysis [26].

max’

0-72h

The primary PK parameters of aripiprazole, the C_, and
AUC,, ,,,, were used to evaluate the bioequivalence. These val-
ues were both estimated using an analysis of variance (ANOVA)
model after logarithmic transformation with sequence, period,
and formulation as fixed effects, and individual (nested se-
quence) as random effects. Bioequivalence was confirmed when
the confidence interval (CI) of the GMR for C_, and AUC .,
fell within the 80.00%-125.00% equivalent interval. The differ-
ence in T _between the formulations was evaluated using the
Wilcoxon signed-rank test.

3 | Results
3.1 | Study Population

In September 2019, 96 participants were screened in the fed trial
and 30 were successfully enrolled. In March 2020, 115 partic-
ipants were screened in the fasting trial and 30 were enrolled.
All 60 participants enrolled completed the entire study, and in

the fasting trial, one participant's data from the second period
was excluded from the calculation of PK parameters and bio-
equivalence analysis due to the aripiprazole concentration prior
to administration exceeding 5% of the C_, . A flow diagram of
the participants is shown in Figure 2. The demographic charac-
teristics of the participants are summarized in Table 1.

3.2 | Pharmacokinetics

In the fasting trial, after single oral dosing of aripiprazole OSF
(10mg, with water), aripiprazole OSF (10mg, without water),
and aripiprazole ODT (10mg), the mean =+ SD of plasma aripip-
razole C_  were 55+10ng/mL, 54+10ng/mL, and 48+13ng/
mL, respectively; the AUC,.,, were 1857+377hng/mL,
1823 +350h-ng/mL, and 1745+405h-ng/mL, respectively; the
median (range) of T, were 2 (1-4) h, 2 (1-5) h, and 3 (1-6) h,
respectively. For the fed trial, after single oral dosing of aripip-
razole OSF (10mg) and aripiprazole ODT (10mg) with water,
the C .. were 43+9ng/mL and 43+10ng/mL; the AUC,
were 2024+387hng/mL and 1994+426hng/mL; the T .
were 5 (2-24) h and 5 (2-24) h, respectively. Figure 3 illustrates

the plasma concentration-time profiles.

-72h

3.3 | Bioequivalence Evaluation

In the fasting trial, the bioequivalence evaluation of the primary
PK parameters between OSF (with water) and ODT (with water)
showed that the GMR for C_, and AUC, ,, were 116.73% and
107.23%, respectively. For OSF (without water) vs. ODT (with
water), the C_ .. and AUC_,, were 115.30% and 105.12%. The
GMR of C . and AUC,, in the fed trial were 100.51% and
101.95%. The intra-individual CV was low (< 20%) for both the OSF
and ODT. As summarized in Table 2. The results indicated that
the aripiprazole OSF and aripiprazole ODT were bioequivalent.

3.4 | Tolerability

In both trials, all participants who received at least one dose of
the test or reference formulation were included in the tolera-
bility analysis. During the fasting trial, 72 AEs were observed
among 26 participants, representing an incidence of 86.7%. Of
these events, one was classified as a moderate AE, while the re-
maining AEs were considered mild. During the fed trial, 69 AEs
were reported among 30 participants, and the incidence of AEs
was 100.0%. Twelve events in 9 cases were identified as moder-
ate AEs, with the rest being mild. Detailed information on toler-
ability is presented in Table 3.

4 | Discussion

To better provide appropriate pharmacotherapy for patients with
schizophrenia, we conducted a single-dose, randomized, open-
label, and crossover study, and reported the pharmacokinetic
properties of aripiprazole OSF for the first time. The findings
of this study demonstrated that, following a single oral admin-
istration, the pharmacokinetic profiles of the test aripiprazole
OSF and the reference aripiprazole ODT were comparable in
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Not meeting inclusion
criteria (n=85)
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FIGURE2 | Study participants under (A) fasting and (B) fed states.

TABLE1 |
and fed trials.

Demographic characteristics of participants in the fasting

The fasting The fed trial

Variables trial (n=30) (n=30)
Age (years) 48+3 51+3
Sex

Male 21 (70.0%) 17 (56.7%)

Female 9 (30.0%) 13 (43.3%)
Weight (kg) 64.3+7.2 63.4+7.5
Height (cm) 164.9+6.9 162.0+6.7
BMI (kg/m?) 23.7+2.1 24.1+2.0

Note: Data are presented as mean =+ SD or number [%]; BMI=weight (kg)/[height

(m)].

Abbreviations: BMI, body mass index; SD, standard deviation.

B Screened for eligibility
(n=96)

Excluded (n=66)

* Not meeting inclusion
criteria (n=56)

»  Withdrew voluntarily
(n=5)

+ Other reasons (n=5)

Randomized to sequence
(n=30)
Period 1
1
Sequence TR Sequence RTy,
* Intervention Ty, * Intervention R
(n=10) (n=10)

Excluded (n=0) |

Washout period

-

28 days
Period 2
1
Sequence TR Sequence RTy
* Intervention R * Intervention Ty,

(n=10) (n=10)
| |
l

| Analyzed (n=30) |

healthy Chinese participants, meeting the criteria for bioequiv-
alence. Furthermore, both formulations were well-tolerated by
the participants.

Continued antipsychotic treatment is crucial for ameliorating
the symptoms of schizophrenia [5]. Nonetheless, there is an ur-
gent need for further optimization of these treatment strategies.
Cognitive impairments frequently associated with schizophre-
nia can hinder patients’ comprehension of the treatment's sig-
nificance, thereby adversely affecting adherence to prescribed
medication regimens [27, 28]. This often leads to suboptimal
medication compliance. It is estimated that the discontinuation
rate of oral antipsychotics in patients with schizophrenia ranges
from 26% to 44%, with up to 66% of patients exhibiting at least
partial nonadherent [29].

To better address the previously discussed challenges, a range
of pharmacological formulations is available for the treatment
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FIGURE3 | Mean plasma concentration-time profiles of aripiprazole under fasting (A) and fed (B) states. Data were presented as Mean + SD.

of schizophrenia. These include injectable and long-acting in-
jectable options, which can be administered intramuscularly
or subcutaneously. Injections can better maintain relatively
stable plasma drug concentrations, reducing the risk of adverse
events, and can decrease dosing frequency, thereby improving
patient compliance [30]. However, oral formulations continue
to be the preferred choice for patients due to their convenience,
non-invasiveness, and ease of administration [31]. Although
ODT and sublingual tablets exhibit rapid faster absorption
and avoid first-pass metabolism, issues such as patients spit-
ting out or hiding the medication remain a challenge [32].
Consequently, there is a clinical imperative to develop novel
drug formulations that simplify administration, and improve
patient adherence.

The novel formulation, OSF, presents a promising solution in
terms of patient acceptance and compliance. Its active ingre-
dients can be quickly dissolved and absorbed, reducing metab-
olism by enzymes in the intestinal wall and liver, and thereby
enhancing the bioavailability of the drug [33, 34]. However, OSF
present certain limitations, such as the physicochemical prop-
erties of the product may not be suitable for drugs requiring
higher doses; due to the unpleasant taste and odor of the drugs,
taste-masking is required in OSF; and OSF have more stringent
storage requirements [12, 34, 35]. Several OSF formulations tar-
geting various indications have received marketing approval
from regulatory authorities, including the FDA, NMPA, and
EMA. Currently, available OSF products include olanzapine,
risperidone, ondansetron, and clobazam [34].
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TABLE 2 | Bioequivalence analysis of main PK parameters of aripiprazole under fasting and fed states.
GM GMR (%)

Parameters OSF oDT OSF/ODT 90% CIs Intra-Individual CV (%) Power (%)
OSF with water versus ODT under fasting state

n=30 n=30
Cnax (ng/mL) 54.00 46.26 116.73 (109.13, 124.86) 15.69 50.56
AUC,_,,, (h-ng/mL) 1822.37 1699.54 107.23 (103.68, 110.90) 7.81 100.00
T, ., (W2 2(1-4) 3(1-6) — — — —
OSF without water vs. ODT under fasting state

n=29 n=30
Cax (ng/mL) 53.34 46.26 115.30 (107.70, 123.43) 15.69 60.96
AUC,_,,, (h-ng/mL) 1786.60 1699.54 105.12 (101.59, 108.77) 7.81 100.00
T, (D2 2 (1-5) 3(1-6) — — — —
OSF vs. OCT under fed state

n=30 n=30
C,..x (ng/mL) 42.18 41.97 100.51 (95.77,105.48) 11.02 100.00
AUC, ,,, (hng/mL) 1986.14 1948.13 101.95 (99.29, 104.69) 6.03 100.00
T . (h? 52-24)  5(2-24) — — — —

Abbreviations: AUC ., , area under the concentration-time curve from time 0 to the last measurable concentration; C

maximum plasma concentration; GM,

max’

geometric mean; GMR, geometric mean ratio; ODT, orally disintegrating tablet; OSF, oral soluble film; T, time to maximum plasma concentration.

aValues were presented as median (range).

In both the OSF and ODT, compared with the fasting state, the
T, . of aripiprazole under the fed state were prolonged, and
the C .. was decreased, indicating that food may decelerate
the absorption rate of aripiprazole, which is consistent with
previous research [16]. It has been reported that a high-fat
meal slightly decreases the AUC, ,,., and AUC__ of aripipra-
zole, but this study did not observe a similar trend, potentially
due to the application of AUC,, ,,, only. The influence of food
on oral bioavailability is related to complex interactions be-
tween drugs, formulations, food components, and physiologi-
cal processes in the stomach and intestine [36]. More research
is needed to explore the impact of food on the in vivo process
of aripiprazole.

Aripiprazole is primarily metabolized by cytochrome P450
(CYP) isoenzymes, most importantly CYP2D6 and CYP3A4
[23]. Research indicates that the levels of various CYP enzymes
are elevated in Western populations compared to Japanese pop-
ulations [37]. The phenotype of poor CYP2D6 metabolism is
highest among Europeans (5.4%) and lower among East Asians
(0.4%) [38]. Furthermore, 50%-100% of East Asian patients ex-
hibit higher plasma concentrations per daily dose of aripipra-
zole than Western patients [39], indicating slower metabolism
of aripiprazole in East Asians [40]. Consistent with this hypoth-
esis, a BE study of aripiprazole ODT in western participants re-
ported a mean C__ of aripiprazole was approximately 42ng/
mL. The GM of AUC, ,,, for the test and the reference for-
mulations of aripiprazole were 1300.41 and 1261.55h-ng/mL,

respectively [20]. These values were lower than the results ob-
tained in our study.

According to the literature, the most common adverse reactions
of aripiprazole include headache, agitation, anxiety, insomnia,
somnolence, nausea, vomiting, etc [41]. In our study, the AEs
with an incidence of exceeding 10% included somnolence, sinus
bradycardia, orthostatic hypotension, increase in heart rate,
bradycardia, hypotension, increase in triglycerides, hypertri-
glyceridemia, decrease in diastolic pressure, increase in serum
cholesterol, which were similar to the results reported in pre-
vious literature. According to the FDA's “Draft Guidance on
Aripiprazole” [26], adults under the age of 35 are more prone to
dystonia induced by antipsychotics. The low incidence of dysto-
nia observed in this study may be attributed to the inclusion of
participants aged 45-65years.

The present study introduced a new treatment option for schizo-
phrenia patients, potentially enhancing adherence and out-
comes. However, there are several limitations in the present
study. First, the participants included were all healthy adults
aged 45-65years old and received a single dose of medication,
which is inconsistent with the patient population in clinical
practice. Second, regarding the effect of food on the PK of aripip-
razole and the bioequivalence of the two formulations, we only
studied the effects of a high-fat diet. In summary, the variability
in sample size, diet, and physiological status between healthy
participants and patients, single-dose studies have difficulty
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TABLE 3 | Adverse events after administration of aripiprazole OSF and ODT in the fasting and fed states.
OSF without

Preferred Terminology OSF with water m, n (%) water m, n (%) ODTm,n (%) Totalm, n (%)
Under fasting state
Alanine aminotransferase increased 1,1(3.33) 0,0 (0.00) 0,0 (0.00) 1,1(3.33)
Blood pressure diastolic decreased 1,1 (3.33) 1,1 (3.33) 1,1 (3.33) 3,3(10.00)
Blood pressure increased 1,1(3.33) 0,0 (0.00) 0,0 (0.00) 1,1(3.33)
Blood urea nitrogen increased 0, 0 (0.00) 0, 0 (0.00) 1,1(3.33) 1,1(3.33)
Cholesterol serum elevated 0,0 (0.00) 2,2(6.67) 1,1(3.33) 3,3(10.00)
Electrocardiogram T wave abnormal 2,1(3.33) 1,1 (3.33) 1,1 (3.33) 4,2(6.67)
Extrasystole ventricular 1,1(3.33) 1,1(3.33) 2,2(6.67) 4,2(6.67)
Gamma-glutamyltransferase increased 1,1(3.33) 0, 0 (0.00) 0, 0 (0.00) 1,1(3.33)
Hemoglobin decreased 0,0 (0.00) 0, 0(0.00) 1,1(3.33) 1,1(3.33)
Heart rate increased 2,2(6.67) 4,4(13.33) 4,4(13.33) 10, 7 (23.33)
Hypotension orthostatic 4,4 (13.33) 6, 6(20.00) 4,4 (13.33) 14,9 (30.00)
Nausea 2,2(6.67) 2,2(6.67) 0, 0 (0.00) 4,3(10.00)
Sinus bradycardia 6, 6 (20.00) 6, 6 (20.00) 7,7 (23.33) 19, 13 (43.33)
Total bile acid increased 0,0 (0.00) 2,2(6.67) 0, 0(0.00) 2,2(6.67)
Triglycerides increased 1,1 (3.33) 1,1 (3.33) 2,2(6.67) 4,4(13.33)
Under fed state
Amylase increased 1,1(3.33) — 0,0 (0.00) 1,1(3.33)
Blood pressure increased 1,1(3.33) — 3,3(10.00) 4,3(10.00)
Bradycardia 3,3(10.00) — 4,4 (13.33) 7,6 (20.00)
Creatine phosphokinase increased 0,0 (0.00) — 1,1(3.33) 1,1(3.33)
Diarrhea 1,1(3.33) — 0, 0(0.00) 1,1(3.33)
Electrocardiogram T wave abnormal 2,2(6.67) — 1,1 (3.33) 3,3(10.00)
Hypertriglyceridaemia 1,1 (3.33) — 4,3 (10.00) 5,4(13.33)
Hypotension 1,1(3.33) — 4,4(13.33) 5,5(16.67)
Hypotension orthostatic 6, 6 (20.00) — 5,5(16.67) 11, 8 (26.67)
Nausea 1,1(3.33) — 0, 0 (0.00) 1,1(3.33)
Sinus bradycardia 2,2(6.67) — 2,2(6.67) 4,4 (13.33)

Somnolence 13,12 (40.00)

— 13,13 (43.33) 26, 15 (50.00)

Abbreviations: m, number of events; n, number of cases; ODT, orally disintegrating tablets; OSF, oral soluble films.

reflecting the actual situation of long-term medication. The PK
characteristics, safety, and efficacy of aripiprazole OSF in pa-
tients require further investigation.
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