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Abstract

BACKGROUND

Oral sulfate tablets (OSTs) are commonly used in South Korea, but the requirement to ingest 28 tablets and
concerns regarding renal and gastrointestinal safety may reduce patient compliance. DWJ1609 is a novel OST
formulation that contains sodium picosulfate and 25% less sulfate, requiring only 20 tablets. This modification is
expected to improve tolerability while maintaining cleansing efficacy.

AIM
To evaluate the bowel cleansing efficacy and safety of DWJ1609 compared with conventional OSTs and to assess
adverse events.

METHODS

This prospective, randomized, single-blinded (investigator), multicenter, phase III clinical trial was conducted at
seven university hospitals in South Korea. The primary endpoint was the non-inferiority of DWJ1609 based on the
proportion of participants achieving a “successful” grade A or B on the Harefield Cleansing Scale, as assessed by
independent central readers. Safety was monitored through adverse events and laboratory evaluations.

RESULTS

Overall, 215 participants were randomized, and 200 were included in the per-protocol analysis (DW]1609: 99; OST:
101). Successful bowel cleansing was achieved in 96.97% of the DWJ1609 group, which was non-inferior to the OST
group (100.00%), with a difference of 3.03%. DWJ1609 showed significantly higher tolerability, with lower inci-
dence of nausea, headache, and dizziness, although vomiting occurred slightly more frequently.

CONCLUSION

DW]J1609 demonstrated non-inferior bowel cleansing efficacy, improved tolerability, and a favorable safety profile
compared with conventional. DWJ1609 has the potential to improve compliance and overall quality of colo-
noscopy.
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©The Author(s) 2026. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This multicenter randomized trial evaluated DWJ1609, a newly formulated oral sulfate tablet that incorporates
sodium picosulfate with reduced sulfate content. DWJ1609 demonstrated non-inferior bowel cleansing efficacy compared
with conventional oral sulfate tablets, while requiring fewer tablets and showing improved tolerability. These findings
highlight DWJ1609 as a clinically meaningful alternative that may enhance patient acceptance and optimize colonoscopy
preparation. This study provides evidence supporting its effectiveness and safety in routine practice, while noting the need
for future research in older adults and patients with comorbidities.
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INTRODUCTION

Common bowel preparations used to cleanse the colon before colonoscopy include polyethylene glycol (PEG) solutions,
sodium picosulfate with magnesium citrate (SPMC), sodium sulfate-based preparations (oral sulfate solution/tablets),
and combination laxatives[1,2]. Among these, oral sulfate tablets (OSTs) have recently gained widespread use in South
Korea owing to their effectiveness and convenient administration. These tablets act as laxatives by increasing water
absorption into the colon, inducing diarrhea, and effectively emptying the bowel to ensure clear visualization during the
examination[1]. The recommended dosage for adults consists of 28 OSTs administered in two separate dosing sessions,
with 14 tablets per session. However, concerns regarding renal safety and acute gastropathy have limited the widespread
use of these preparations[3,4].
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DW]J1609 is a novel, optimized OST formulation with reduced sulfate concentration in addition to sodium picosulfate
incorporation. This modification reduces gastrointestinal discomfort and improves tolerability, decreasing salt content by
approximately 75% of conventional OST preparations and thereby reducing the total number of tablets to 20.

This study aimed to demonstrate the non-inferiority of DWJ1609 relative to conventional OST by comparing the
proportion of individuals who achieved a “successful” rating on the Harefield Cleansing Scale (HCS) for bowel cleansing,
using a split-dosing regimen in adults undergoing colonoscopy[5]. Additionally, this study evaluated the efficacy, safety,
and tolerability of DWJ1609 in comparison to OST.

MATERIALS AND METHODS

Trial design

This prospective, randomized, single-blinded (investigator), parallel, multicenter, active-control, phase III, non-inferiority
trial was conducted at seven university hospitals across South Korea. Institutional Review Board (IRB) approval was
obtained from each participating hospital (the approval numbers are provided in Supplementary Table 1). The study
procedures adhered to the ethical standards outlined in the Declaration of Helsinki and regulations of the Ministry of
Food and Drug Safety of South Korea. This trial is registered with the International Clinical Trials Registry Platform (No.
ClinicalTrials.gov NCT 06062030). Participants voluntarily consented to take part in the clinical trial and signed the
written informed consent form.

Participants

Eligible participants were men or women aged 2 19 years with a body mass index (BMI) between 19 kg/m? and 30 kg/m
scheduled to undergo colonoscopy for diagnosis, screening, or surveillance. Major exclusion criteria included individuals
undergoing colonoscopy for therapeutic purposes, active gastrointestinal bleeding, gastrointestinal obstruction,
perforation, inflammatory bowel diseases, significant cardiovascular diseases such as severe heart disease, acute
respiratory failure, severe renal impairment, or a clinically significant history of gastrointestinal surgery. Complete
exclusion criteria are provided in Supplementary Table 2.

2

Randomization

Participants deemed eligible for this clinical trial were randomized in a 1:1 ratio by an independent statistician, who had
no clinical involvement in the trial, to either the experimental group (DWJ1609; Daewoong Pharmaceutical Co., Ltd.,
Seoul, South Korea; composition per tablet: Anhydrous sodium sulfate 1177.50 mg, potassium sulfate 211.13 mg,
anhydrous magnesium sulfate 108.00 mg, sodium picosulfate 1.00 mg, simethicone 16.00 mg) or the control group
(Orafang® tab; Pharmbio Korea Co., Seoul, South Korea; composition per tablet: Anhydrous sodium sulfate 1125.00 mg,
potassium sulfate 201.07 mg, anhydrous magnesium sulfate 102.86 mg, simethicone 11.43 mg). The randomization
sequence was generated using random block sizes of 4, 6, and 8 using the SAS® v9.4 statistical software (SAS Institute,
Cary, NC, United States) and an interactive web response system. Each participant was provided with the investigational
medicinal product according to their respective group.

Intervention

Participants were administered the experimental substance through a split-dose regimen. In the DWJ1609 group,
participants received an initial dose of 10 tablets with 425 mL of water in the evening (18:00-20:00), followed by two
subsequent 425-mL water intake sessions over the next hour. Similarly, in the OST group, participants ingested 14 tablets
with the same water volume and timing. A second administration occurred 10-12 hours later (approximately 04:00-08:00),
following the same procedure as that of the initial dose. All participants completed their final dose at least 2 hours before
the scheduled colonoscopy and subsequently underwent the procedure as part of the clinical trial. All colonoscopies were
conducted in the morning. Sedation was not standardized in the protocol; each site administered sedatives according to
its routine clinical practice, but sedation conditions were comparable across both groups. The investigator recorded the
entire colonoscopy procedure on video in accordance with a specified protocol manual. A summary of chemical compos-
itions of each preparation is shown in Supplementary Table 3.

Assessment and endpoints

The recorded colonoscopy procedures were subsequently uploaded to the Image Evaluation System. An Independent
Review Committee, comprised of three gastroenterology specialists (Yang DH, Park J], and Moon CM), evaluated the
videos to ensure objectivity and minimize bias. The primary endpoint was to compare and evaluate the bowel-cleansing
efficacy of the investigational drug with that of the control drug based on the proportion of participants undergoing
colonoscopy who achieved “successful” cleansing, defined as an HCS grade A or B rating[5]. This evaluation was done by
independent central readers. The secondary endpoint was to evaluate the bubble score, cecal intubation rate, colonoscopy
insertion and withdrawal times, polyp detection rate (PDR), adenoma detection rate (ADR), and compliance and safety of
the investigational drug in individuals requiring bowel preparation before colonoscopy.

The bowel preparation scale was evaluated based on the HCS score. The overall HCS grade was categorized as: (1) A
(all segments scored 3 or 4); (2) B (= 1 segment scored 2, but no segment scored < 2); (3) C (= 1 segment scored 1, but no
segment scored < 1); and (4) D (= 1 segment scored 0). The bubble score was determined using a Numeric Rating Scale
(NRS): (1) 0, no or minimal bubbles; (2) 1, bubbles covering at least half the luminal diameter; (3) 2, bubbles covering the
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circumference of the lumen; and (4) 3, bubbles filling the entire lumen)[6,7]. Safety was determined based on the oc-
currence of solicited adverse events (AEs), including nausea, vomiting, bloating, and abdominal pain, as well as any other
AEs and any adverse drug reactions, using a self-administered questionnaire, interviews, vital signs, physical examina-
tion, electrocardiograms, and clinical laboratory evaluations.

Tolerability was assessed based on the participants’ feedback on difficulty with the preparations, taste experience, and
willingness to reuse the preparation. Difficulty with the preparations was assessed using a 5-point NRS, with scores of 1
(very easy), 2 (easy), 3 (tolerable), 4 (difficult), and 5 (very difficult). Taste experience was measured separately using a 4-
point NRS, with scores of 1 (good), 2 (tolerable), 3 (poor), and 4 (bad). The willingness to reuse the preparation was
evaluated using yes or no questions.

Statistical analysis

In this non-inferiority trial, the sample size was calculated to detect a difference in proportions between the treatment and
control groups. Assuming a 90% successful cleansing rate, a one-sided 97.5% confidence interval (CI) and a statistical
power of 80% were utilized for the analysis. Non-inferiority would be determined if the lower bound of the calculated CI
exceeded the predefined non-inferiority margin of -15%, which was selected with reference to previous studies of bowel
preparations[1,8,9]. Considering an anticipated dropout rate of 20%, the required sample size was adjusted. Based on
these assumptions, a minimum of at least 214 patients was required to maintain sufficient power for detecting propor-
tional differences between groups.

The safety set included participants who were administered at least one dose of the investigational medicinal product
after randomization. The full analysis set (FAS) included participants who were eligible for efficacy evaluation (i.e., those
who underwent colonoscopy). The FAS was analyzed based on the randomized treatment groups, regardless of the actual
treatment received. The per-protocol set (PPS) 1 included participants from the FAS who underwent an efficacy
evaluation by Independent Review Committee and had no major protocol violations that could impact the efficacy
evaluation. The PPS2 population included participants from the PPS1 analysis set who completed the clinical trial
without major protocol violations. Efficacy analyses were primarily conducted using PPS1 as the main analysis set, with
additional analyses performed on the FAS and PPS2 populations. A safety evaluation was performed on the safety set
population.

All statistical analyses were conducted using SAS® version 9.4, with a two-sided test at a significance level of 5%, unless
otherwise stated in the protocol. When fewer than 20% of the participants had an expected frequency < 5, the Wald
normal CI was used. However, when > 20% of the participants had an expected frequency < 5, the Chan-Zhang (Exact) CI
was employed. For continuous variables, descriptive statistics (mean, standard deviation, median, minimum, and
maximum) were calculated and presented, while categorical variables were summarized as frequencies and proportions.

For between-group comparisons, the analytical approach was determined based on the distributional characteristics of
each variable. Continuous variables were compared using the two samples f-test when the assumption of normality was
satisfied; otherwise, the Wilcoxon rank-sum test was applied. Categorical variables were evaluated using the ¥ test when
its assumptions were met - specifically, when no more than 20% of expected cell counts were < 5, and all expected counts
were 2 1. If these criteria were not met, Fisher’s exact test was used instead.

RESULTS

Study participants and baseline characteristics
Between March and June 2024, a total of 221 patients were included in the study and randomly divided into two groups:
(1) The DWJ1609 group; and (2) OST group. Participants who were randomized, received at least one dose of the investig-
ational drug, and were eligible for efficacy evaluation were included in the analysis.

The study flowchart is presented in Figure 1. The mean age (mean * SD) of the overall population was 43.3 +
10.94 years, ranging from 21 to 75; 36.28% (78/215) of all participants were men. Demographics and clinical characteristics
were balanced between the two groups in all randomized sets (Table 1).

Bowel-cleansing efficacy and bubble score
The DWJ1609 group was non-inferior to the OST group in terms of the primary efficacy endpoint. In PPS1, successful
bowel cleansing (HCS grade A or B) was achieved in 96/99 (96.97%) of the DWJ1609 group and 101/101 (100.00%) of the
OST group, with a difference of 3.03% [Chan-Zhang (Exact), 95%CI: -8.60 to 0.75], as determined by independent central
readers (P = 0.119; Figure 2).

All three participants in the DW]1609 group who were classified as experiencing bowel cleansing failures (HCS grade
C or D) were male and demonstrated 100% compliance with the investigational drugs. Participant A was a 59-year-old
man (height: 173.1 cm, weight: 83.1 kg, BMI: 27.7 kg/m?) with multiple comorbidities, including type 2 diabetes mellitus,
dyslipidemia, rheumatoid arthritis, gastroesophageal reflux disease, cataract, interstitial lung disease, gout, and a sliding
hiatal hernia. Participant B was a 45-year-old man (height: 169.1 cm, weight: 75.4 kg, BMI: 26.4 kg/m? with no notable
medical history. Participant C was a 70-year-old man (height: 168.0 cm, weight: 71.0 kg, BMI: 25.2 kg/m?) with a history
of pancreas divisum and atrial fibrillation. In all cases, a partially semi-solid stool was observed in certain colonic
segments, leading to an overall inadequate assessment.

The overall cleansing rates in the DWJ1609 group based on the HCS grading were as follows: (1) Grade A was 62.63%;
(2) Grade B was 34.34%; (3) Grade C was 2.02%; and (4) Grade D was 1.01%. In the OST group, grade A was 72.28%, and
grade B was 27.72%, with no cases of grade C or grade D. The difference in overall cleansing rates based on HCS grading
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Table 1 Baseline characteristics of study participants (all randomized set), n (%)/mean * SD

Total (n = 215) DWJ1609 group (n = 108) Oral sulfate tablet group (n = 107) P value
Age (years) 433 £10.94 428+11.83 43.8 £10.00 0.563'
Age < 65 years 208 (96.74) 103 (95.37) 105 (98.13) 0.445°
Age > 65 years 7 (3.26) 5 (4.63) 2 (1.87)
Sex
Men 78 (36.28) 36 (33.33) 42 (39.25) 0.367"
Women 137 (63.72) 72 (66.67) 65 (60.75)
Body mass index (kg/m?) 23.94 £ 3.1005 24.072 £3.1191 23.802 + 3.0904 0.661"

Testing for between-group differences in continuous variables after normality assessment (two-sample t-test or Wilcoxon rank-sum test).
Testing for between-group differences in categorical variables () test or Fisher’s exact test, depending on expected cell counts).

Screened (n = 221)

Screening failure (n = 6)
Failed inclusion/exclusion criteria (n = 2)
Withdrawal by participant (7 = 1)
Physician decision (7 = 1)
Others (n = 2)

| Randomized (n = 215)

DWJ1609 group OST group
Allocated (n = 108) Allocated (n = 107)
—{ Not-treated (7 = 3) Not-treated (7= 1)
SAF (n = 105) SAF (n = 106)
FAS (n = 104) FAS (n = 106)
PPS1 (n = 99) PPS1 (n = 101)
PPS2 (n = 99) PPS2 (n = 101)

Figure 1 Study flow diagram of participant selection. FAS: Full analysis set; OST: Oral sulfate tablet; PPS: Per-protocol set; SAF: Safety analysis set.

between the two groups was not statistically significant (P = 0.164) in PPS1 (Table 2).

HCS scores for each of the five segments (ascending, transverse, descending, sigmoid colons, and rectum) were
evaluated by independent central readers and investigators. The HCS score for the transverse colon was 2.9 + 0.50 in the
DW]J1609 group compared, with 3.1 £ 0.38 in the OST group as assessed by the independent central readers (P = 0.001).
The HCS scores for ascending, descending, and sigmoid colons and rectum in the DWJ1609 group were not significantly
different from those of the OST group (Figure 3). However, the HCS score for each segment did not significantly differ
between the two groups (Supplementary Table 4). No residual air bubbles were observed (100%) in the colon and rectum,
and no significant differences in intraluminal bubbles were observed between the two groups (Supplementary Table 5).

Endoscopic outcomes

The endoscopic outcomes, including cecal intubation rate (100% vs 100%), insertion time (4.04 + 2.42 minutes vs 4.25 + 2.34
minutes, P = 0.407), withdrawal time (8.18 * 3.39 minutes vs 8.21 £ 3.09 minutes, P = 0.889), PDR (40.4% vs 39.6%, P =
0.908), and ADR (14.1% vs 13.9%, P = 0.955), were not significantly different between the groups (Supplementary Table 6).

Tolerability, acceptability, and compliance

Participants in the DWJ1609 group experienced less difficulty with consumption compared to those in the OST group (1.9
+0.83 vs 2.2 £ 0.82, P = 0.040). Although the mean difficulty score for medication intake did not differ significantly, a
score-based analysis revealed a higher proportion of participants in the DJW1609 group who gave a rating of 1 (very
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Table 2 Bowel preparation efficacy based on the Harefield Cleansing Scale (per-protocol set 1), n (%)

DWJ1609 group (n = 99) Oral sulfate tablet group (n = 101) P value'
Overall cleansing based on Harefield Cleansing Scale 0.164
Grade A 62 (62.63) 73 (72.28) 0.145
Grade B 34 (34.34) 28 (27.72) 0316
Grade C 2(2.02) 0 (0) 0.244
Grade D 1(1.0) 0(0) 0.495
Successful bowel cleansing (grade A/B) reader 96/99 (96.97) 101/101 (100.00) 0.119

ITesting for between-group differences in categorical variables () test or Fisher’s exact test, depending on expected cell counts).

-3.03 (-8.60 to 0.75)

120.00 |
100.00

100.00 .97

80.00

60.00

40.00

Successful cleansing rate (%)

20.00

DWJ1609 0sT
(= 99) (n = 101)

Figure 2 Efficacy of bowel cleansing. OST: Oral sulfate tablet.
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Figure 3 Efficacy of bowel cleansing by segment. A: Assessed by independent central readers; B: Assessed by investigators. OST: Oral sulfate tablet.

easy): 35 participants (35.35%) in the DWJ1609 group compared with 23 participants (22.77%) in the control group. Taste
(1.4 £0.50 vs 1.5 £ 0.56, P = 0.302) and the rate of willingness to reuse the same agent during colonoscopy (94.95% vs
93.07%, P = 0.576) did not significantly differ between the groups (Supplementary Table 7).

Safety

The incidence of adverse drug reactions was 18.10% (19/105 participants, 23 events) in the DW]1609 group and 33.02%
(35/106 participants, 59 events) in the OST group, showing a significant difference between the groups (P = 0.013).
Participants in the DWJ1609 group demonstrated a significantly lower incidence of nausea (7.62% vs 21.70%, P = 0.004)
and headache (0.95% vs 8.49%, P = 0.019). Additionally, the incidence of dizziness was lower in the DW]J1609 group,
though not statistically significant (1.90% vs 4.72%, P = 0.445). Conversely, reports of vomiting were higher in the
DW]J1609 group, but this difference was also not statistically significant (5.71% vs 2.83%, P = 0.332). Chest discomfort,
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Table 3 Adverse drug reactions of the DWJ1609 and oral sulfate tablet groups (safety analysis set), n (%)

DWJ1609 group (n = 105) Oral sulfate tablet group (n = 106) P value'

Adverse drug reaction 19 (18.10) 35 (33.02) 0.013
Gastrointestinal disorders 16 (15.24) 27 (25.47) 0.065
Nausea 8 (7.62) 23 (21.70) 0.004
Vomiting 6 (5.71) 3(2.83) 0.332
Abdominal distension 4 (3.81) 6 (5.66) 0.748
Diarrhea 1(0.95) 0 0.498
Gastroesophageal reflux disease 1 (0.95) 0 0.498
Abdominal pain 0 1(0.94) 1.000
Gastritis erosive 0 1(0.94) 1.000
Nervous system disorders 3 (2.86) 12 (11.32) 0.017
Dizziness 2 (1.90) 5(4.72) 0.445
Headache 1(0.95) 9 (8.49) 0.019
Hypoaesthesia 0 1(0.94) 1.000
General disorders and administration site conditions 0 2 (1.89) 0.498
Chest discomfort 0 1(0.94) 1.000
Chills 0 1(0.94) 1.000
Metabolism and nutrition disorders 0 1(0.94) 1.000
Hyponatremia 0 1(0.94) 1.000

Testing for between-group differences in categorical variables () test or Fisher’s exact test, depending on expected cell counts).

chills, and metabolism/nutrition disorders were not reported in the DWJ1609 group but occurred once each in the OST
group (Table 3).

DISCUSSION

Most colorectal cancers progress from precancerous lesions known as colorectal adenomas, the removal of which via
colonoscopy is a well-established preventive measure[10,11]. Bowel cleansing is a prerequisite for colonoscopy, as it
ensures clear visualization of colorectal lesions, thereby enhancing the effectiveness of the procedure. However, many
individuals are reluctant to undergo the procedure owing to the discomfort associated with taking bowel preparation
solutions. For several years, PEG has been the standard bowel cleansing agent, recognized for its effectiveness and safety
[12,13]. However, despite the development of relatively lower-dose formulations recently, PEG remains subject to poor
compliance owing to its unpleasant taste and flavor[14]. SPMC is an effective and well-tolerated bowel cleansing agent
that combines a stimulant and osmotic laxative, requiring a lower liquid volume and offering better patient compliance
than traditional preparations[15]. In response to reports indicating severe esophageal and gastric injuries caused by
ingestion of partially dissolved or undissolved SPMC powder, the formulation has been modified to a liquid form[16,17].
Other reported side effects of SPMC administration include weight loss, dehydration, increased hemoglobin levels,
hyponatremia, and syncope, along with concerns about hypermagnesemia[18-20]. oral sulfate solution, comprising
sodium, potassium, and magnesium sulfates, has demonstrated an excellent bowel cleansing effect but reportedly causes
mild gastrointestinal events such as abdominal pain and nausea[8,9,21,22]. OST, an oral sulfate agent in tablet form, was
introduced in 2020 and contains simethicone to help removal of intraluminal air bubbles, thereby enhancing visualization
during colonoscopy[1]. DWJ1609 is a novel formulation designed to reduce the number of tablets required compared to
currently available OSTs by lowering the amount of sulfate and incorporating the stimulant laxative sodium picosulfate.
In addition, DWJ1609 contains simethicone.

In this phase III randomized multicenter trial, the novel sulfate tablet preparation DWJ1609 displayed non-inferiority
to an OST preparation in achieving successful bowel-cleansing rates in adults undergoing colonoscopy. Independent
central readers confirmed successful bowel cleansing in 96.97% of the participants in the DWJ1609 group and 100.00% in
the OST group, demonstrating non-inferiority with a difference of 3.03%.

The HCS score for the transverse colon was 2.9 + 0.50 in the DWJ1609 group and 3.1 + 0.38 in the OST group, as only
one participant in the DWJ1609 group was classified as a failure (score of 1 or less). Although this difference reached
statistical significance (P = 0.001), it was numerically small and unlikely to be clinically meaningful. These scores were
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close to 3, which corresponds to “clear liquid” and indicates a high level of bowel cleanliness. However, in the invest-
igator-assessed scores for the entire bowel, the DWJ1609 and OST groups showed comparable results (3.4 £ 0.74 vs 3.2 +
0.74), with no meaningful differences between the two groups. In several cases, small residual stool (< 10 mm) or stool
retained within the diverticula led the independent central readers to rate the cleansing quality relatively lower than the
investigators. This discrepancy may stem from interobserver variation rather than an actual difference in bowel
cleanliness. Additionally, although DW]1609 contains SPMC, both DWJ1609 and the conventional OST preparation share
similar mechanisms of action, promoting bowel cleansing through osmotic effects and stimulation of colonic motility.
Therefore, a physiological difference is unlikely.

Residual air bubbles in the colonic lumen were rarely observed in bowel preparation when DWJ1609 was
administered, likely attributed to the inclusion of simethicone. Adding simethicone to bowel cleansing agents is known to
reduce air bubbles[1,23,24].

The endoscopic outcomes, including cecal intubation, insertion, and withdrawal times, PDR, and ADR, did not
significantly differ between the groups. The relatively lower ADR observed in this study compared with that in previous
studies could be due to the recruitment of a relatively young and healthy population[25]. Crockett and Ladabaum][26]
reported that the ADR for individuals aged > 50 years was 35.8% and hypothesized that the ADR for those aged 45-49
years should range from 17% to 22%[26].

The ease of consumption is important for achieving successful bowel preparation. In this study, the DWJ1609 group
was less likely to experience difficulty with consumption compared with the OST group (1.9 + 0.83 vs 2.2 £ 0.82, P =
0.040), with a higher proportion of participants providing a rating of 1, indicative of great ease. However, the taste and
rate of willingness to reuse the same agent for colonoscopy were similar between the groups.

Additionally, the incidence of adverse drug reactions in the DWJ1609 group was significantly lower than in the OST
group, indicating better tolerability. Gastrointestinal and nervous system disorders were more frequent in the OST group,
with nausea and headache being particularly notable. The most frequently reported adverse drug reaction in the
DW]J1609 group was nausea at 7.62% (8/105 participants, 8 events), followed by vomiting at 5.71% (6/105 participants, 6
events) and abdominal distension at 3.81% (4/105 participants, 4 events). In the OST group, nausea was the most frequent
adverse drug reaction at 21.70% (23/106 participants, 28 events), followed by headache at 8.49% (9/106 participants, 9
events), abdominal distension at 5.66% (6/106 participants, 7 events), and dizziness at 4.72% (5/106 participants, 6
events). Nausea and neurological AEs were significantly less frequent in the DWJ1609 group. The incidence of vomiting
was numerically higher in the DW]J1609 group compared with the control group (5.71% vs 2.83%), although this
difference did not reach statistical significance. The slight increase in vomiting frequency may be attributable to
individual variability rather than chemical composition. However, because DWJ1609 contains SPMC as an additional
component, a potential hypersensitivity reaction or stimulant-induced response cannot be entirely excluded. This
observation warrants further investigation in future studies involving a larger population, particularly to clarify whether
vomiting is related to the SPMC component or represents random variability across individuals. Nevertheless, when
considered alongside the lower incidence of nausea in the DWJ1609 group, these findings suggest that the overall
tolerability of DWJ1609 remains favorable.

No abnormal laboratory findings, including electrolyte-related AEs such as hypokalemia or hyponatremia, were
observed after DW]1609 consumption. In the control group, a single case of hyponatremia was reported. Therefore,
DW]J1609 offers a more comfortable bowel cleansing experience for patients by reducing the overall incidence of adverse
drug reactions and minimizing symptoms such as nausea and headache. DWJ1609 resulted in fewer gastrointestinal and
neurologic adverse drug reactions attributed to its reduced salt composition, which is approximately 75% less than that in
typical OSTs, while maintaining bowel cleansing efficacy. Designed to reduce gastrointestinal and neurologic discomfort
and improve tolerability, it reduces both salt content and the total number of tablets to 20.

This study has several limitations. First, the study population consisted of relatively young and healthy individuals
(mean age, approximately 43 years), which may not fully reflect real-world patients and is associated with a lower
incidence of ADRs. Bowel preparation is typically more difficult in high-risk groups such as older adults and patients
with diabetes, chronic constipation, or chronic kidney disease. Therefore, further studies are needed to evaluate the
efficacy and safety of this regimen in these higher-risk populations, including elderly individuals and those with
comorbidities. Second, while this study demonstrated non-inferiority, three cases of bowel cleansing failure were
observed in the DWJ1609 group. Although no common factors were identified among the participants with failed bowel
cleansing, the United States Multi-Society Task Force of Colorectal Cancer guidelines recommend achieving a bowel
cleansing success rate of at least 85%[27]. This study confirmed a successful bowel cleansing rate in accordance with these
guidelines. Third, acute gastropathy caused by ingesting a preparation agent, which was observed after the current OST
consumption, was not evaluated. The reliability of the comparison is constrained by the limitations of a single study,
highlighting the need for additional studies to further validate these results.

Despite these limitations, this study offers significant insights. DWJ1609 can maintain the effectiveness of bowel
cleansing by reducing the dosage of conventional osmotic sulfate preparations and incorporating the stimulant laxative
sodium picosulfate. Additionally, the included simethicone helps eliminate bubbles, improving visibility. The DW]1609
group showed better tolerability and lower incidence rates of nausea, headache, dizziness, and AEs than those of current
OSTs. Therefore, our results suggest that administering DWJ1609 can result in high-quality bowel preparation
comparable with that achieved by OSTs in adults undergoing colonoscopy.
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CONCLUSION

DWJ1609 demonstrated non-inferior bowel cleansing efficacy with improved tolerability and no additional safety
concerns compared with conventional OSTs. These results support its suitability as a routine bowel preparation option,
particularly given its reduced tablet burden and potential to enhance patient acceptance. Further studies in older adults
and patients with comorbidities are warranted to confirm its broader clinical applicability.
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