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Abstract

Aim. The aim of this study was to evaluate the acid-neutralizing capacity (ANC)
and other properties of antacid drugs marketed in Morocco.

Methods. Samples of 12 antacids were collected from pharmacies and were
subjected to the test described in the US Pharmacopoeia in order to measure their
ANC. Other properties such as price and sodium content were also studied.

Results. All the tested brands met the minimal requirement of 5 mEq. However,
Aluminum hydroxide/Magnesium hydroxide combinations showed a superior acid-
neutralizing capacity over other products and oral suspensions showed better results
compared to other pharmaceutical forms. Regarding the cost of antacids, Aluminum
hydroxide/Magnesium hydroxide combinations and calcium carbonate/magnesium
carbonate combinations showed the most favorable ANC/price ratio. Some of the
antacids studied contain a high amount of sodium.

Conclusion. All the antacids marketed in Morocco meet the USP requirement
regarding their ANC. However, the ANC value should be included in the antacids’
labels so that both patients and physicians can choose the most appropriate product.
The ANC value should be evaluated according to the dose of the active substance
instead of the minimum labeled dosage in order to allow a better result interpretation.

Keywords: antacids, acid-neutralization capacity, gastroesophageal reflux, peptic

ulcer, united states pharmacopoeia

Background and aims

The stomach is an organ of the
digestive tract, specialized in processing
food and preparing it for intestinal
absorption. One of its main functions is
undoubtedly the secretion of gastric juice
which is produced at a rate of 1.2 to 1.5
liters per day. Among the constituents of
gastric juice, hydrochloric acid plays an
essential role in the digestion process. It
also prevents the proliferation of pathogens
and converts pepsinogen into pepsin,
an essential enzyme for the digestion of
proteins [1,2]. The gastric juice is strongly
acid as its pH can drop to around 1.7 in
fasted state [3]. Normally, a balance exists
between aggressive acid secretion and
gastric mucosal defense. Peptic ulcer can
occur when this equilibrium is disrupted.
Hyperacidity is among the factors that
were shown to cause peptic ulcer [4-6].
Many studies have demonstrated that

the prevalence in western countries of
gastroesophageal reflux disease (GERD)-
related symptoms like heartburn or acid
reflux ranges from 10% to 48% [7,8].
GERD therapy costs more than US$15
billion annually only in the United States
[9,10]. Other studies concluded that the
world prevalence of peptic ulcer disease
ranges from 0.1% to 4.7%, with an annual
incidence range of 0.3% to 0.19% [11].
Antacids are known to be effective
in gastric and duodenal ulcer and GERD
for several decades. Although they have
not been proven to directly act on the
erosive lesions, they are able to neutralize
the excess of HCI in the gastric juice and
therefore, reduce the activity of pepsin,
enhance the healing process, and offer rapid
relief of heartburn and acid reflux [12-15].
Antacids are alkaline drugs that neutralize
gastric acidity and exert a buffering effect
to stabilize the pH of the gastric juice.
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They are divided into 2 categories: absorbable compounds
such as sodium bicarbonate, calcium carbonate (CaCO,),
and magnesium carbonate (MgCO,), and non-absorbable
compounds such as aluminum phosphate (AIPO,),
aluminum hydroxide (AI(OH),), and magnesium hydroxide
(Mg(OH),). They are usually marketed as a combination of
2 or 3 compounds [16,17]. As most people use low doses,
antacids are generally well tolerated by individuals with
normal renal function. Aluminum-containing and calcium-
containing products are known to cause constipation, while
magnesium-containing products can cause diarrhea. Sodium
bicarbonate-based antacids should be used carefully as they
can lead to sodium overload [18].

Since antacids are mainly over-the-counter drugs
(OTC), they are widely used in self-medication around the
world. A survey carried out in Finland found that 88% of
persons buying antacids, alginates or sucralfate in pharmacies,
self-medicated for heartburn [19]. Another study of self-
medication practices among a sample of medical students
showed that antacids were the second most commonly used
drugs with a frequency of use of 55% [20]. Antacids’ global
market size was estimated at US$ 5.83 billion in 2017 and
annual sales of antacids in France reached € 59 million in
2000 [21,22].

The acid-neutralizing capacity (ANC) is the amount
of acid that can be neutralized by an antacid. The United
States Pharmacopoeia (USP) describes the ANC test as
a back-titration method using sodium hydroxide (0.5N
solution) to a set endpoint of pH 3.5 to determine the number
of milliequivalents of acid (hydrochloric acid 1N solution)
neutralized by the minimum labeled dosage (MLD) of an
antacid [23].

In Morocco, a large number of antacid drugs are
officially registered. They mainly come in the form of
chewable tablets and oral suspensions. Most of them contain
combinations of aluminum hydroxide and magnesium
hydroxide [24]. Since these antacids are non-prescription
drugs authorized for publicity to the general public [25],
pharmaceutical companies promote their products by
praising certain characteristics such as the flavor or the
rapidity of symptoms relief. This encourages patients to use
antacids for self-medication.

The aim of this study is to perform the ANC test as
described in the USP, to evaluate the neutralizing capacity
of antacids marketed in Morocco. As all these drugs already
have marketing authorizations obtained in accordance with
regulatory and quality requirements, the final objective is not
to question the quality or the effectiveness of each antacid but
to discuss the difference in neutralization capacity depending
on the composition, the strength, the pharmaceutical form,
the price, and other properties and characteristics, and to give
an objective and balanced result interpretation.

Methods
Sampling method and samples
First, we consulted the Moroccan Ministry of

Health registered drugs database [24] in search of antacids
belonging to ATC class A02A, and other drugs for peptic
ulcer and GERD belonging to ATC class A02BX13
(alginates in combination with antacids). This research
identified 18 brands. The different packaging sizes, bottle
capacities, and flavors of the same brand were considered as
a single drug. The samples of 12 drugs were then purchased
from pharmacies in Rabat and Casablanca (Morocco) and
transported to the laboratory of analytical chemistry of the
Faculty of Medicine and Pharmacy of Casablanca (Morocco)
and were labeled AC1 to AC12. Six out of the 18 initially
identified brands were not available in the pharmacies of
Rabat and Casablanca during the period from October 5,
2020 to October 11, 2020.

Test preparation and procedure

The preparation and standardization of reagents, the
test preparation, and the test procedure were conducted as
described in the United States Pharmacopoeia.

1. Preparation of reagents

1 N hydrochloric acid (HCI) was prepared by diluting
85 ml of concentrated HC1 (37%) with distilled water to
1000 ml.

0.5 N sodium hydroxide (NaOH) was prepared by
diluting 500 ml of 1 N NaOH with carbon dioxide-free
(CO,-free) water to 1000 ml. 1 N NaOH was prepared by
dissolving 162 g of sodium hydroxide in 150 ml of CO-free
water. After being cooled to room temperature and filtered
through a hardened filter paper, 54.5 ml of the clear filtrate
was diluted with CO,-free water to 1000 ml.

The standardization of 1 N HCI was performed by
titrating a solution of tromethamine (5 g dried at 105° for
3 hours and dissolved in 50 ml of distilled water) using 2
drops of bromocresol green as an indicator to a pale-yellow
endpoint. The normality of HCI is then calculated using the
following formula: N, ., = mg of tromethamine / (121.14 x
ml HCI).

The standardization of 0.5 N NaOH was performed
by titrating a solution of benzoic-acid (200 mg in 15 ml
of CO_-free water) using 2 drops of phenolphthalein as an
indicator until a permanent pale-pink color is produced. The
normality of NaOH is then calculated using the following
formula: N, = mg of benzoic-acid / (122.1 x ml NaOH).

2. Test preparation

Oral suspensions: After shaking the bottle and
measuring the density, the minimum labeled dosage was
accurately weighed and transferred to a 250-ml beaker.
Distilled water was then added to a total volume of 70 ml
and the preparation was mixed on the magnetic stirrer for 1
minute.

Chewable tablets: Twenty tablets were weighed and
the average tablet weight was determined. After grinding the
tablets to a fine powder, a weight equivalent to the minimum
labeled dosage was accurately weighed and transferred to
a 250-ml beaker. 70 ml of distilled water was then added
and the preparation was mixed on the magnetic stirrer for 1
minute.
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Effervescent tablets: A quantity equivalent to the
minimum labeled dosage was transferred to a 250-ml beaker.
10 ml of distilled water was added and the beaker was slowly
swirled while the effervescence reaction took place. Another
10 ml of distilled water was added and the beaker was slowly
swirled again. Finally, the walls of the beaker were washed
with 50 ml of distilled water and the preparation was mixed
on the magnetic stirrer for 1 minute.

3. Test procedure

The experiment was carried out at a temperature of
37 °C + 3 and three determinations were performed for every
brand.

A volume of 30 ml of 1 N HCI accurately measured
was added to the preparation and the stirring was continued
for 15 min accurately timed at a rate of 300 rpm. At the end
of the 15 min, the excess HCl was titrated in less than 5
minutes with a 0.5 N solution of NaOH to attain a stable pH
of 3.5. When the pH obtained at the end of the 15 min before
beginning the titration was superior to 3.5, the procedure was
started all over again using 60 ml of HCl instead of 30 ml and
the appropriate modification was made in the formula. The
number of milliequivalents (mEq) of acid consumed was
calculated by the formula:

ANC (mEQ) =(30xN HCl) - (V NaoH N Na()H)

Where N, and N . are, respectively, the
normalities of HCI and NaOH and V_, is the volume of
NaOH added to obtain a stable pH of 3.5.

Equipment and reagents

We used hydrochloric acid 37% for analysis from
Carlo Erba, sodium hydroxide powder for analysis from
Solvachim, tromethamine primary standard from Sigma-
Aldrich, and benzoic acid reference material for titrimetry
from Supelco. pH measurements were performed using a
HACH sensION+ MM374 pH-meter coupled to a HACH 50-
14-T pH electrode with a temperature sensor. pH-meter was
calibrated using standardizing buffer solutions from HACH.
Weighing operations were carried out using a RADWAG AS

220/C/2 analytical balance. Stirring and heating were carried
out using a VELP SCIENTIFICA heating magnetic stirrer.
All the operations were performed in A-class glassware.

Results

Sampling

Before being tested, the 12 sampled antacids
underwent a pre-study whose objective was to collect all the
pharmaceutical and pharmacological information appearing
on the packaging and patient leaflet. Seven of the sampled
brands were oral suspensions, 4 were chewable tablets, and
one was effervescent tablets. From the 7 oral suspensions, 4
were 250 ml glass bottles, one was 150 ml glass bottle, one
was 4.3 ml sachets, and one was 20 g sachets. Nine brands
are locally manufactured and 3 are imported (two from
the United Kingdom and one from France). All the tablets
(except the effervescent tablets ACS) are mint-flavored.
Oral suspensions are mint-flavored (AC6, AC9, AC11, and
AC12), mint/anise-flavored (AC7), orange-flavored (AC10),
and lemon-flavored (ACS8). Six out of the 12 brands have
aluminum hydroxide and magnesium hydroxide as active
ingredients. Minimum labeled dosages for these 6 drugs
ranged from 400 mg to 900 mg for AIOH, and from 400 mg
to 800 mg for MgOH,. Three brands have sodium alginate at
a minimum labeled dosage of 500 mg, in combination with
antacids (sodium bicarbonate, potassium bicarbonate, and
calcium carbonate). One brand has aluminum phosphate as
the active ingredient at a minimal labeled dosage of 2476
mg and another brand is a combination of 680 mg/80 mg
of calcium carbonate/magnesium carbonate. One brand is
an effervescent tablet containing sodium sulfate, sodium
bicarbonate, and sodium hydrogenophosphate (285 mg/170
mg/195 mg). It should be noted that brands AC2, AC5, and
ACT contain sodium at the respective rates of 117.5 mg, 53
mg, and 411 mg per minimum labeled dose as indicated in
their patient leaflets. Brands AC1, AC4, and ACS8 contain
sugar in their composition. The cost of the MLD ranged from
$0.04 to $ 0.63. All the collected information is summarized
in table I and table II.

Table 1. Packaging size, volume, origin, price, batch numbers, and expiry date of sampled antacids.

Product ; Country of Minimum labeled Batch o

Tablets
AC1 20 or 40 tablets Mint Morocco 0.04 10421 Feb. 2023
AC2 20 tablets Mint United Kingdom 0.46 005001 Feb. 2022
AC3 20 or 40 tablets Mint Morocco 0.13 02044-1 May. 2023
AC4 36 or 72 tablets Mint Morocco 0.04 CB00373 Jun. 2023
Effervescent tablets
ACS 20 effervescent tablets - Morocco 0.63 06087-1 May. 2024
Oral suspensions
AC6 250 ml bottle of oral suspension Mint Morocco 0.13 10630 Jun. 2023
AC7 150 ml bottle of oral suspension ~ Mint or anise  United Kingdom 0.17 009481 Apr. 2022
ACS8 20 sachets of 4.3 ml oral suspension Lemon France 0.17 X1008 Nov. 2022
AC9 250 ml bottle of oral suspension Mint Morocco 0.25 03037-2 Jul. 2023
AC10 20 sachets 0of 20 g Orange Morocco 0.19 J1745 Jun. 2023
AC11 250 ml bottle of oral suspension Mint Morocco 0.14 10804 Jul. 2023
ACI12 250 ml bottle of oral suspension Mint Morocco 0.20 180223 Feb. 2021

MEDICINE AND PHARMACY REPORTS Vol. 95 / No. 1/2022: 80 - 87



Original Research

Table II. Pharmacological class, active ingredients, indications, strength, and dosage of sampled antacids.

Mini Strength
] ] inimum g
Pharmacological class el A el Labeled therapeutic indications labeled ol it
g Ingredients P d labeled dosage
osage .
(mg)
Tablets
ACI Antacids - Aluminum Hydroxide = Heartburn - Acid reflux - Dyspepsia 1 tablet 400
ATC code: AO2ADO1 - Magnesium Hydroxide - Gastric intolerance to certain drugs 400
Alginic acid in combination - Sodium Alginate ] o 500
AC2 with antacids - Sodium Bicarbonate ﬁ;gld ;:gg;gltatlon - Heartbum - 2 tablets 267
ATC code: A02BX13 - Calcium Carbonate g 160
AC3 Antacids - Aluminum Hydroxide  Heartburn - Acid reflux - Dyspepsia 2 tablets 800
ATC code: A02ADO1 - Magnesium Hydroxide - Gastric and duodenal ulcer 800
Antacids - Calcium Carbonate 680
ALy ATC code: A02AX - Magnesium Carbonate Heartbum 1 tablet 80
Effervescent tablets
- Anhydrous Sodium
AC5 Antacids . _Suéf(‘?(tiei:um Bicarbonate Heartburn - Stomach or esophagus 1 effervescent %%
ATC code: AO2AH . pain tablet
- Anhydrous Sodium 195
Hydrogenophosphate
Oral suspensions
AC6 Antacids - Aluminum Hydroxide = Heartburn - Acid reflux - Dyspepsia 1 tbsp. (15ml) 525
ATC code: A02ADO1 - Magnesium Hydroxide - Gastric intolerance to certain drugs 12k 600
Alginic acid in combination - Sodium Alginate . o 500
ACT7 with antacids - Potassium Bicarbonate ﬁlillld regu;gﬁahon - Heartburn - 5ml 100
ATC code: A02BX13 - Calcium Carbonate gestio 100
Antacids - Aluminum Hydroxide : 1 sachet (4.3 460
HILE ATC code: A02ADO1 - Magnesium Hydroxide Lefzarcibuicn - Auoldl Fatl ml) 400
AC9 Antacids - Aluminum Hydroxide  Heartburn - Acid reflux - Dyspepsia 1 tbsp. (15 ml) 633
ATC code: A02ADO1 - Magnesium Hydroxide - Gastric and duodenal ulcer P- 780
Mucous membranes protection,
antacid, antipeptic - Esophageal,
ACI0 Antacids - Colloidal Aluminum gastric and intestinal disorders - 1 sachet (17 2476
ATC code: A02ABO3 Phosphate (20 % gel) Ulcerative esophagitis, dyspepsia, ml)
hyperchlorhydria - Colopathies,
colitis, sigmoiditis, proctitis
Alginic acid in combination . .
AC11  with antacids . gog}um glglnfa)te " Acid reflux - Heartburn 2 tsp. (10 ml) 32(7)
ATC code: A02BX13 - Sodium Bicarbonate
c q q Antacid - Mucous membranes
Antacids - Aluminum Hydroxide : 2 900
ACI12 ATC code: AO2ADO1 - Magnesium Hydroxide protection - Gastric and duodenal 2 tsp. (10 ml) 600

Acid-neutralizing capacity test

Twelve antacids drugs and alginate/antacid
combination drugs marketed in Morocco were tested for
their acid-neutralizing capacity according to the method
described in the USP. The results are summarized in table
II. Brand AC12, an oral suspension based on Al(OH),/
Mg(OH), combination showed the highest ANC of
MLD (49.854+0.97), and brand AC7, an oral suspension
containing sodium alginate combined with potassium
bicarbonate and calcium carbonate showed the lowest ANC
of the MLD (6.50+0.52). Among tablets, AC3 (Al(OH),/
Mg(OH), combination-based) showed the highest ANC of

ulcer

MLD (27.70+0.79) and AC2 (sodium alginate combined
with sodium bicarbonate and calcium carbonate) showed
the lowest ANC of the MLD (12.30+0.18). Brand AC1, a
tablet containing AI(OH),/Mg(OH), combination, showed
the highest ANC per gram of substance tested (19.2) while
AC10 which is an AIPO,-based oral suspension showed
the lowest ANC per gram of substance tested (0.51). It is
worth noting that the density of oral suspensions ranged
from 1.09 to 1.36. The 2 suspensions containing sodium
alginate combined with antacids (AC7 and AC11) have the
same density while Al(OH),/Mg(OH), combination-based
suspensions have different densities.
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Table II1. ANC per minimum labeled dosage (MLD) of tested samples.

Product Density Average lal?eled ANC (mEq) of | ANC (mEq) of | ANC (mEq) of | ANC (mEq) of ANC (mEq)
D (Suspensions) dosage weight MLD MLD MLD M per gram of
(g) (Tablets) (Det. 1) (Det. 2) (Det. 3) (Mean £ SD) |substance tested
Tablets
AC1 1.23 24.10 24.40 23.95 24.15 £0.23 19.60
AC2 1.63 12.15 12.25 12.50 12.30 +0.18 7.57
AC3 3.04 26.80 28.05 28.25 27.70 £0.79 9.12
AC4 1.31 14.05 14.10 14.60 14.25+£0.30 10.84
Effervescent tablets
ACS 1.99 8.25 8.15 7.60 8.00+0.35 4.01
Oral suspensions
AC6 1.09 45.70 48.00 46.25 46.65 = 1.20 2.85
AC7 1.16 5.90 6.85 6.75 6.50 +0.52 1.12
AC8 1.36 26.60 25.85 24.80 25.75+£0.90 441
AC9 1.29 38.10 39.05 39.70 38.95+0.80 2.02
AC10 1.12 10.05 9.45 9.60 9.70 +0.31 0.51
AC11 1.16 11.20 10.65 11.00 10.95+0.28 0.94
AC12 1.23 48.80 50.05 50.70 49.85+0.97 4.06
Discussion ANC of these combinations makes perfect sense. However,

In this study, the acid-neutralizing capacity of
twelve antacids and alginates combined with antacids was
studied along with other characteristics and properties.
Eight out of 12 brands are mint-flavored and one is either
mint-flavored or anise-flavored. This shows that mint
could be a flavor appreciated by patients using antacids.
This observation should be confirmed by a palpability
study. Except for brands AC2, AC7, and ACS, all the
antacids tested are locally manufactured. This proves that
the increasing patients’ demand for antacids is followed
and satisfied by the Moroccan pharmaceutical companies.

In terms of ANC, all the tested brands meet the
minimum value of 5 mEq required by the United States Food
and Drug Administration (FDA) [26]. Brands containing
Al(OH),/Mg(OH), combination as active ingredients
have the highest ANC values ranging from 25.75+0.90
to 49.85+0.97 per MLD. Moreover, there seems to be a
certain correlation between ANC and strength of minimal
labeled dosage in Al(OH),/Mg(OH), combinations as
the most potent product AC12 have the highest strength
(900mg/600mg) and the least potent product AC1 have
the lowest strength (400mg/400mg). CaCO,/MgCO,-based
combination AC4 showed an ANC of 14.25+0.30, followed
by aluminum phosphate AC10 (9.70+0.31), and sodium
sulfate/sodium bicarbonate/sodium hydrogenophosphate
combination AC5 (8.00+0.35). Sodium alginate/antacid
combinations showed an ANC ranging from 6.50+0.52
to 12.3040.18. Since the main pharmacological action of
alginate/antacid combinations is to form a raft that floats
on the stomach content and given that the neutralization of
the gastric acidity is only an adjuvant action [27], the low

the oral suspension AC11 has a higher ANC than the oral
suspension AC7. This is probably due to the higher active
ingredient content per MLD of AC11. When it comes to
pharmaceutical forms, oral suspensions are clearly more
potent than tablets as the top 3 ANCs of MLD belong to
oral suspensions AC6, AC9, and AC12. This is certainly
due to the fact that oral suspensions are in a favorable state
of dispersion which allows them to act faster and more
effectively.

It is proven that high sodium-containing drugs
are associated with cardiovascular risk [28]. The
sodium content of MLD of drugs AC2, AC7, and ACS is
respectively 117.5 mg, 53 mg, and 411 mg as indicated in
the patient leaflet. Based on the labeled daily recommended
intake of each drug, these contents correspond to a daily
sodium intake of respectively 470 mg, 212 mg, and
1233 mg. Therefore, sodium content must be taken into
consideration when choosing an antacid. Brands with
low ANC/sodium content ratio such as AC5 should not
be recommended for patients with high blood pressure,
cardiovascular illnesses, or sodium-restricted diet.

Many other studies evaluated the acid-neutralizing
capacity of antacids marketed in several countries,
and have also shown great variability in terms of
pharmaceutical form, composition, strength, ANC, and
salt content of the different brands [29-33]. As with our
study, the findings of these studies showed that aluminum
hydroxide/magnesium hydroxide combinations have the
highest ANC values, that oral suspensions are the most
used dosage forms, and that sodium content is a very
important concern linked to the use of antacids.
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Table IV. Price of the minimum labeled dosage and ANC/Price of minimum labeled ratio of tested samples.

Pr(;dDuct Active Pharmaceutical Ingredients

Pharmaceutical form PMLD (8$) AN?;I;IXILD

Aluminum Hydroxide

AC Magnesium Hydroxide
Sodium Alginate

AC2 Sodium Bicarbonate
Calcium Carbonate

AC3 Aluminum Hydroxide
Magnesium Hydroxide

AC4 Calcium Carbonate

Magnesium Carbonate

Tablet 0.04 584.02
Tablet 0.46 26.46
Tablet 0.13 210.02
Tablet 0.04 329.53

Effervescent tablets

Anhydrous Sodium Sulfate
Sodium Bicarbonate
Anhydrous Sodium Hydrogenophosphate

ACS

Effervescent tablet 0.63 12.67

Oral suspensions

AC6 Aluminum Hydroxide
Magnesium Hydroxide
Sodium Alginate

AC7 Potassium Bicarbonate
Calcium Carbonate

ACS Aluminum Hydroxide
Magnesium Hydroxide

AC9 Aluminum Hydroxide
Magnesium Hydroxide

AC10 Colloidal Aluminum Phosphate
Sodium Alginate

ACH Sodium Bicarbonate

AC12 Aluminum Hydroxide

Magnesium Hydroxide

The cost of antacids is a factor that should be
taken into consideration when choosing a product. In the
present study, the price of the minimum labeled dosage
(PMLD) ranges from $0.04 for brand AC1 to $0.63 for
brand AC5. Combinations of Al(OH), and Mg(OH),
have a PMLD ranging from $0.04 to $0.25 where
oral suspensions showed a higher price than tablets.
Sodium alginate-based brands showed a PMLD ranging
from $0.14 to $0.46 where tablets are more costly than
suspension. CaCO,/MgCO,-based combination AC4 and
AIPO4-based suspension AC10 showed respective PMLD
of $0.04 and $0.19. We compared these PMLD with ANC
of each brand by calculating the ANC/PMLD ratio (Table
IV). The best ANC/PMLD ratio belongs to brand AC1
(582.02) and the least favorable ratio belongs to ACS
(12.67). After analyzing these ratios, it appears clearly that
products containing AI(OH),/Mg(OH), combination and
CaCO,/MgCO, combination (particularly tablets) offer
the economically most favorable choice for the patient.
The low ANC/price ratio of sodium alginate-based brands
(26.46 to 80.39) is understandable since they are not pure
antacids. It is to note that the brand ACS5 has the highest

Oral suspension

(Bottle) 0.13 352.54
Oral suspension
(Bottle) 0.17 37.27
Oral suspension (Sachets) 0.17 148.87
Oral suspension 0.25 155.97
(Bottle) : :
Oral suspension (Sachets) 0.19 52.01
Oral suspension
(Bottle) 0.14 80.39
Oral suspension
(Boitle) 0.20 245.27

PMLD, the highest sodium content, the second-lowest
ANC, and the lowest ANC/PMLD ratio. In our opinion, the
use of this product as an antacid is not relevant and offers
no benefits to the patient. These findings are consistent with
many other studies that have also shown great variability
in terms of the cost/effectiveness ratio of antacids and
recommended the economic factor to be taken into account
when choosing the most suitable product [34-36].

The USP requires the ANC to be evaluated for the
MLD of each product. If we focus on AI(OH),/Mg(OH),
combinations, we find that the strengths of the active
ingredients in the MLD of the studied antacids are not
equal (Table II). Thus, in our opinion, comparing different
products based on different active ingredient strengths
makes no sense. Moreover, two tablet formulations
containing Al(OH),/Mg(OH), combination (AC1 and
AC3) have the same strength per tablet (400mg/400mg) but
different MLD (respectively 1 tablet and 2 tablets per dose).
These MLDs correspond respectively to 400mg/400mg
per dose for AC1 and 800mg/800mg per dose for AC3.
Therefore, it appears clear that the requirement to evaluate
the ANC on the MLD is a bias that constitutes a limitation
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for the ANC test as described in the USP. In our opinion,
the strength of the active ingredients in the MLD should
be taken into account when evaluating the ANC of an
antacid. Furthermore, expressing the result in terms of
mEq per gram of the substance tested as specified by the
USP is more suitable for active pharmaceutical ingredients
since the weight of finished pharmaceutical products MLD
depends on several factors such as the excipients used in
the formulation, the tablet’s size, the suspension’s density,
the molecular weight of the active ingredient, etc.

Conclusion

The evaluation of the acid-neutralizing capacity
of the antacids available in Morocco showed that all the
marketed brands meet the minimal requirement. However,
aluminum hydroxide/magnesium hydroxide combinations
showed superiority over other products. Therefore, since
the majority of patients choose their antacids based on non-
objective criteria such as flavor, we recommend that the
ANC value be included in the label of antacids to help both
patients and physicians choose the most suitable product.
The choice of the appropriate antacid should also take into
account other properties such as the sodium content and
the ANC/price ratio. We also believe that the ANC test as
described in the USP should be revised so that it is based
on active ingredients content instead of minimum labeled
dosage.
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