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Abstract

Reason: Proton-pump inhibitors, including rabeprazole, are 
susceptible to stomach acid breakdown. The use of enteric-
coated (EC) formulations reduces this issue, although their 
slower onset time is a drawback. A Fixed-Dose Combination 
(FDC) tablet containing rabeprazole and sodium bicarbonate, 
which was utilised to elevate the intragastric pH, was 
compared to a traditional extended-release (EC) tablet.
Materials and procedures To assess PK and PD features, 
a 40-subject, randomised, open-label, multiple-dose, 
2-treatment, 2-sequence, 2-period crossover research was 
conducted. During each period, eligible subjects were given 
either 20 mg rabeprazole EC tablets for 7 days or 20 mg 
rabeprazole plus 800 mg sodium bicarbonate FDC tablets. 
On days 1 and 7, serial blood samples were taken for up to 
24 hours.The PK parameters for rabeprazole were calculated 
using non compartmental techniques. On days -1, 1 and 7, 
ambulatory pH monitoring was done to figure out the PD 
parameters. The criteria that the FDC-to-EC tablet ratio fell 
within the range of 0.80-1.25 allowed for a quantitative 
comparison based on the 90% Confidence Interval (90% CI) 
of the area under the concentration vs. time curve over the 
dosing interval (AUCtau,ss) and the percentage decrease 
from baseline in Integrated Gastric Acidity (% IGA) after 24 
hours.
Results: After therapy with sodium bicarbonate FDC and 
EC tablets for 7 days, total rabeprazole exposures were 

comparable (90% CI of 1.0880-1.1731 for AUCtau,ss). The 90% 
confidence interval for the fall in percent IGA from baseline for 
the two formulations was 0.8937-1.0448.effect. All negative 
incidents were minor and brief.

Abbreviations

AUCtau is an acronym for Area Under the Curve During a 
Dosage Interval (Tau) Following a Single Dose and AUCtau,ss 
is an acronym for Area Under the Curve During Tau Following 
Several Doses. EDTA stands for ethylenediaminetetraacetic 
acid; IGA stands for integrated gastric acidity; MS/MS stands 
for tandem mass spectrometry; MRM stands for multiple 
reaction monitoring; PD stands for pharmacodynamic; PK 
stands for pharmacokinetic; Cmax stands for maximum 
plasma concentration after a single dose; Cmax,ss stands for 
maximum plasma concentration during tau after multiple 
doses; Terminal Half-Life: t1/2: Terminal Half-Life After 
Single Dose; Terminal Half-Life After Several Doses: t1/2,ss; 
Tmax,ss: Time to Reach Maximum Plasma Concentration 
After Drug Administration after Several Doses; Tmax: Time 
to Reach Maximum Plasma Concentration Following Drug 
Administration.

Introduction 

Proton-Pump Inhibitors (PPIs) are a class of medications that 
are frequently used to treat and prevent early symptoms 
brought on by gastric acid in the stomach, duodenum, and 
oesophagus. They work by reducing the release of gastric acid 
[1]. The drug ingredient is supplied to the parietal cells via 
commonly used oral PPI formulations in the form of a prodrug, 
which then passes through the stomach and is absorbed into 
the systemic circulation from the upper duodenum and the 
small intestine [2,3]. After being transformed into an active 
state, the supplied prodrug binds permanently to the parietal 
cells’ proton-pump, inhibiting H+ secretion into the stomach 
lumen [3]. Omeprazole and pantoprazole, two first-generation 
PPIs, are mostly metabolised by the Cytochrome p450 (CYP) 
2C19 enzyme, leading to drug-drug interactions across 
several enzyme substrates or variations in pharmacokinetic 
properties because of genetic polymorphisms, which are still 
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unresolved [2,3]. Conversely, second-generation PPIs with 
less CYP2C19 dependence, such as In addition to making up 
for the drawbacks of the first-generation PPIs, esomeprazole 
and rabeprazole also produce equal to or better inhibitory 
effects [4–8]. Moreover, unlike other PPIs, rabeprazole 
exhibits nonenzymatic metabolic characteristics that include 
glutathione reductive cleavage, which mitigates the long-term 
negative effects [9]. Enteric-Coated (EC) versions of PPIs have 
been created to promote absorption in the intestine while 
minimising their breakdown owing to acid in the stomach 
because PPIs are weak bases with little stability in the acidic 
environment of the stomach [10–12]. These formulations 
have a slower rate of absorption than those for immediate 
release, which causes a slower onset time. PPIs have been 
used in conjunction with rescue antacids in the clinic.or H2 
blockers in combination therapy to get around these onset 
time-related problems [13,14].It is common practise to create 
and employ Fixed-Dose Combination (FDC) formulations 
of two or more pharmacological components to increase 
medication adherence during combination therapy [15–18]. 
The FDC formulation can be used not only in combination 
treatment but also in augmentation treatment, which 
involves adding a drug to a commonly prescribed drug that 
is anticipated to have a positive impact on clinical outcomes 
(e.g., using thyroid supplementation in conjunction with an 
antidepressant to treat depression) [19]. PPI and sodium 
bicarbonate FDCs are being developed to prevent acid 
degradation of the PPI component by raising the intragastric 
pH and enabling absorption from the proximal duodenum, 
with the goal of maintaining the benefits of EC formulations, 
which demonstrate quicker absorption [20,21].

That is In a recent study, researchers compared the 
pharmacokinetic and pharmacodynamic properties of 
rabeprazole and sodium bicarbonate FDC tablets to those 
of the drug’s EC tablet formulation in healthy volunteers.
Intragastric pH was monitored using an ambulatory pH 
recording equipment (DigitrapperTM Recorder, MN, USA) 
for 24 hours or more. Prior to inserting each catheter, the 
recording device and the catheters were calibrated using 
standard buffer solutions (pH 4, pH 7, and distilled water). 
A calibrated pH catheter was put into the stomach through 
one of the nostrils for pH monitoring, and the procedure 
was repeated until the distal sensor’s reading of the gastric 
pH dropped to about pH 2.5. The initial catheter insertion 
(continuous monitoring for baseline and Day 1) resulted in 
the measurement of the catheter’s length in centimetres, 
which was then utilised to guide the placement of the second 
catheter (Day 7). The oesophagus pH was measured before 
the research medications were administered (proximal 
sensor), and (distal sensor) were kept at a pH range of 6-7 

and 2.5, respectively. Throughout the pH monitoring period, 
which was carried out during the day, the individuals were 
kept upright.After multiple administrations of rabeprazole 
with and without the sodium bicarbonate combination in 
healthy subjects, all adverse events were transient and mild 
in severity, with no clinically significant findings in other 
tolerability parameters, such as the laboratory test results, 
vital signs, and physical examination. In this investigation, no 
concurrent medication was needed to manage adverse events 
(AEs).

Discussion

In this study, the corresponding features following repeated 
doses were compared with those of the traditional rabeprazole 
formulation in order to evaluate the pharmacokinetics and 
pharmacodynamics of rabeprazole FDC tablets with sodium 
bicarbonate. Only three out of 35 subjects had quantifiable 
plasma rabeprazole concentrations until the final blood 
sampling time on day seven, and two weeks of washout 
between each period was sufficient to allow rabeprazole 
to be eliminated to the lowest level of quantification as 
assessed during blood sampling prior to administration and 
in the following period in all subjects. The two formulations 
produced comparable exposure (AUCtau,ss) and IGA over 
a 24-hour period following seven days of repeated dosing; 
hence, comparable acid inhibiting effects can be anticipated. 
Furthermore, the When rabeprazole FDC tablet with sodium 
bicarbonate was administered, it took less time to obtain the 
appropriate mean intragastric pH than when rabeprazole EC 
tablet was administered. The proportion of time at which the 
pH was >4 was lower in those who got the FDC than in those 
who received the EC prior to the peak rabeprazole exposure 
and saturation of the decline of acidity. Nonetheless, the EC 
group’s acidity variation was clinically identical to that observed 
after numerous FDC pill administrations. When administering 
the FDC pill to patients with acid-related disorders (such as 
GERD (gastroesophageal reflux disease), duodenal ulcers), 
a 4-week or longer regimen is recommended.Individuals 
with GERD should experience quick symptom relief and 
an identical treatment outcome in the clinical context.
In addition to demonstrating its own benefits, such as the 
possibility for fewer drug interactions than with other PPIs, 
the bicarbonate FDC tablet also effectively demonstrates the 
advantages of FDCs that have already been commercialised. 
The cost-effective evaluation of the applicability of modified 
formulations and combination tablets was carried out 
by evaluating measurable PK and PD features in healthy 
volunteers. The symptom relief effect, however, cannot be 
generalised from healthy people since they have distinct 
pathophysiologies from GERD patients. For instance, the 
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location and sizes of the acid pockets that cause GERD as 
well as the potential for a hiatal hernia were not examined 
[30–32].A 20 mg rabeprazole daily dose is effective, even if 
the results came from healthy participants rather than the 
intended group of patients with symptoms of acid reflux.
Similar acid-inhibiting effects between the new FDC and 
EC tablets are therefore anticipated to occur in patients. 
recognised to be sufficient to achieve a mean change in pH 
over 24 hours in GERD patients. More investigations will be 
necessary to establish the clinical result in people with GERD.

Conclusions

Without affecting the overall rabeprazole exposure or 
the intragastric acid suppression effect after numerous 
administrations, the maximal concentration of rabeprazole 
sodium was reached faster when sodium bicarbonate was 
added.
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