Bioequivalence & Bioavailability International Journal

MEDWIN PUBLISHERS

Committed to Create Value for Researchers

ISSN: 2578-4803

Effect of Food on Bioavailability of Drug through Gastro-Retentive
Drug Delivery System

Tank S, Phatak K and Shidhaye S*

Department of Pharmaceutics, Vivekanand Education Society's College of Pharmacy, India

*Corresponding author: Supiya Shidhaye, Vivekanand Education Society's College
of Pharmacy, Hashu Advani Memorial Complex, Behind Collector Colony, Chembur,

Mumbai-400075, India, Email: s.shidhaye@ves.ac.in

Mini Review
Volume 5 Issue 1
Received Date: March 22, 2021
Published Date: April 05, 2021
DOI: 10.23880/beba-16000148

Abstract

Gastro retentive drug delivery systems (GRDDS) have been explored for controlling the release of the drugs by oral
administration. However, since these systems are intended to reside in the gastric region for longer period of time, several
factors are expected to hamper the absorption rates of the drug in GRDDS. These systems are in contact with the gastric
content for longer time and thus, “Food” is expected to interfere with the rate of absorption from these systems. This
article focuses on various foods related factors responsible for affecting absorption from the GRDDS type of novel system.
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Abbreviations: GRDDS: Gastro Retentive Drug Delivery
Systems; CDER: Centre for Drug Evaluation and Research; GI:
Gastro Intestinal.

Introduction

The main aim of any controlled drug delivery system is
to increase the residence time of the formulation and bring
about controlled release of the drug for a longer period of
time. Orally administered conventional systems experience
rapid gastrointestinal transit and hence complete drug
release is not achieved in the gastric region. The drug
incorporated in the formulation is not completely utilised
and is excreted rapidly. Thus, the bioavailable fraction of the
drug is very less and hence, Gastro retentive drug delivery
systems (GRDDS) have been developed to increase the
residence time of the dosage form in the stomach which will
allow better utilization of the drug as depicted in Figure 1

[1].

GRDDS has gained importance in oral controlled drug
delivery. It is normally useful for the drugs which have
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absorption window in the stomach or in the upper part of
intestine. The Gastrointestinal tract is continuously under
the state of motility [2]. Since GRDDS resides in the stomach
for longer period of time, it also experiences the gastric
motility phases. The gastric motility takes place in 4 phases
as depicted in Figure 2.

-

Figure 1: Conventional system and GRDDS.
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Figure 2: Phases of gastric motility.

There are several modifications made in the GRDDS
in order to resist these motility phases and to retain the
system in the gastric region for extended period of time [3].
However, despite these changes, bioavailability of the drug
enclosed in a GRDDS greatly depends on several factors.
Since these systems have their residence in the stomach,
food has a remarkable effect on the absorption of drug from
these systems. Food can alter the bioavailability of a drug in
various ways like stimulating gastric fluid secretion, delaying
gastric emptying time, change in gastrointestinal (GI) pH,
alter drug substance metabolism etc. Food interferes with
the rate and extent of absorption of drug thereby varying the
bioavailability of the drugs. Hence, it is essential to consider
the influence of food on the bioavailability of the drugs
incorporated in GRDDS.

The food related factors hampering the drug absorption are:

Fed and Fasted Condition

There is a strong migrating myoelectric complex that
governs the gastric motility. During fasting period this wave
occurs in 1 to 2 hours. The wave pushes the undigested
content from the stomach to the intestine. Therefore, the
time of administration of dosage form has an impact on
its residence in stomach. If the time matches with that of
MMC then the Gastric Residence Time of the formulation is
expected to be shorter. In contrast, the fed state of stomach
has delayed MMC and thus the Gastric Residence Time is
competitively longer with improved absorption of drug [4].
However the studies conducted by Elkheshen et.al. showed
contradictory results. The formulated Gastro retentive
floating tablets of verapamil hydrochloride were tested
in vivo using X-ray imaging studies on fasted beagle dogs
to terminate the effect of food. It was seen that the gastric
emptying time of the floating tablets was between4 hand 5 h
which means that under fasted conditions there was delay in
gastric emptying time whereas according to the hypothesis
fed state is the need for gastro retention of dosage form [5].
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Frequency of Feed

The frequency of ingested food has an impact on MMC
there by on the gastric residence time as well. When a single
meal is ingested the MMC is higher leading to decrease in
gastric residence time. However when the meal is taken
sequentially the GRT is increase by 6-7 hours as the MMC is
delayed [2-6].

Food Intake

The availability of meal has an influence on Gastric
Residence Time of the formulation. It is reported that the
Gastric Residence Time of the formulation increases if the
food is present there by permitting the drug to remain in
the upper gastric part for longer time ensuring increase in
absorption and bioavailability of drugs [7].

Alcohol consumptionisalso knowntohaveaconsiderable
effect on gastric emptying rate. Depending upon the type of
beverage and alcohol content in it, the gastric emptying rate
is found to vary. Beverages with low alcohol doses like wine
and beer increase gastric emptying and intestinal motility.
However beverages with higher alcoholic content (ethanol)
have been seen to cause increase in pyloric relaxation there
by facilitating gastric emptying [8].

Type of Food

The viscosity of the food ingested also has an effect
on the retention of the formulation in the upper gastro
intestinal tract. Studies suggest that high viscosity food
hinders the MMC there by increasing the Residence Time of
the formulation [9].

The caloric content of the food greatly affects the gastric
emptying rates. High caloric density meal usually increases
the gastric residence time irrespective of the nature of
calories namely, fats, proteins and carbohydrates. However,
food rich in fats and proteins prolongs the gastric residence
time of the formulation from 4hrs to 10 hrs. It is believed
that osmolarity, high acidity and caloric value decreases the
gastric emptying time [10,11] (Figure 3).

4 Y

Figure 3: Factors influencing Bioavailability from GRDDS.
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Drug-Food Interdependency Based on US-
FDA Guidelines

U.S. Department of Health and Human Services Food
and Drug Administration, Center for Drug Evaluation
and Research (CDER) has provided a database specifying
various aspects of effect of food on bioavailability and fed
bioequivalence studies. It is recommended to carry out
randomized, single-dose, two treatment i.e fed and fasted
using two sequence crossover design to study the effect of
food on a modified release drug product like GRDDS. The
formulation is administered under fed and fasted conditions.
The fed meal should include high fat (50% of total caloric
content of the food) and high calorie (800 to 1000 calories)
meal food as a test meal to carryout BA and BE studies.
Depending upon the food, its effect on gastric environment
and its interaction with drug and the dosage form, it can be
decided whether the formulation is to be given in fasted or
fed conditions.

Presence or absence of food plays an important role
in the rate and extent of drug absorption. The type of drug
incorporated into a GRDDS will influence the requirement
of food, e.g. drugs such as itraconazole, amprenavir,
ketoconazole, etc. have reliable absorption depending on the
acidic environment. Hence, it is recommended to take these
drugs with meals, thereby prolonging the gastric retention
time [12].

However, in case of certain drugs such as azithromycin,
erythromycin, ampicillin, etc. show gastricinstability and acid
degradation and hence are recommended to be administered
during fasted condition so as to increase gastric emptying in
order to ensure minimum exposure to the acid environment.
Hence, these drugs cannot be incorporated in the form of
gastro retentive system.
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