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Abstract- Acidity is a condition which may be defined
as heart burn, formation of gas in stomach due to
excess production of stomach acid. Antacids, among
other medications, are widely used medicines to
reduce the incommodious symptoms of acidity
through neutralizing the excess stomach acid. The
potency of antacid formulations depends on the Acid
Neutralizing Capacity (ANC). However, there is no
review work on the methods used for the
determination of acid neutralizing capacity of
antacid formulations. Therefore, the objectives of the
present study are to find out different methods
through literature review used for the determination
of acid neutralizing capacity of antacid formulations,
compare them from different perspectives, and to
compile the reported standard specifications for
ANC. Besides, another objective is to employ the
reported methods to evaluate acid neutralization
capacity of an antacid tablet formulation. Reviewed
articles include three reported methods viz. pH meter
method, back titration method and direct titration
method for ANC value determination. The authors of
the present review work found from their own
experimental study that the pH meter method has
some advantages over back titration method such as
the pH meter method is cost-effective, easy to carry
out, and less time consuming.

Indexed Terms- Acid Neutralizing Capacity,

Antacids, Ph Meter Method, Direct Titration
Method, Back Titration Method.
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l. INTRODUCTION

Human life is getting more competitive than
previously and people are experiencing more stress,
having no time to take food on time, and facing so on
obstacles in their social life. Moreover, it is a matter of
penance that people are depending on unhealthy fast
foods day by day. As a result, people are suffering
from numerous gastrointestinal disorders such as
peptic ulcer, heart burn, indigestion, stomach upset,
gastro-esophageal reflux disease, stomach pain,
belching, bloating, stomach pressure [1] etc.
Gastrointestinal disorders are caused by various
factors [2] and treated by decreasing gastric acidity as
well as enhancing mucosal defense system [3]. A
number of medications like antacids, H, blockers,
proton pump inhibitors (PPI), sucralfate, bismuth
chelate and some others are used to treat these sorts of
stomach problems. H, blockers (cimetidine, ranitidine,
famotidine, etc.) competitively block H; receptors on
parietal cells and inhibit the gastric acid secretion but
they have some common side effects like headache,
diarrhea, confusion, restlessness [4] etc. Proton pump
inhibitors (PPI) are the prodrugs which are activated
in acidic environment and the activated form binds
irreversibly to H+K+ATPase in order to inhibit proton
pumping. However, the proton pump inhibitors such
as esomeprazole, lansoprazole, pantoprazole etc. also
possess various side effects including: headache,
nausea, dizziness, fatigue, abdominal pain [4] etc.
Therefore, antacids are one of the most widely used
agents to treat hyper acidity associated problems [5]
because of its comparative less side effects and quick
onset of action.
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Antacids contain weak bases which neutralize the
excess stomach acid [6] and inhibit the formation of
pepsin as well. They are categorized into two classes
namely: systemic antacid and non-systemic antacid
[7]. Sodium bicarbonate is the most commonly used as
systemic antacid which is water soluble and
completely absorbable. It reacts with gastric acid to
form sodium chloride and carbon dioxide, while
carbon dioxide is responsible for the sense of
abdominal discomfort. The common demerits are
systemic alkalosis [8], distension, sodium overload
etc. As a result, systemic antacids are not as popular as
non-systemic antacids. Most of the non-systemic
antacid formulations contain magnesium hydroxide or
aluminum hydroxide or combination of both as active
ingredients and simethicone in small quantity for an
additional purpose. Magaldrate is also used in some
non-systemic antacid formulation, which is a
hydroxymagnesium aluminate. Magnesium hydroxide
is available as milk of magnesia which contains 7-
8.5% of magnesium hydroxide. Milk of magnesia is
more palatable than other formulations of magnesium.
The key side effect of magnesium hydroxide is
diarrhea. On the other hand, aluminum hydroxide has
astringent property and it forms a protective layer on
ulcer crater and may absorb toxins, bacteria, gases.
But, aluminum containing antacids cause constipation,
that is why the combination of magnesium hydroxide
and aluminum hydroxide is used to overcome the
problem. Furthermore, simethicone and dimethicone
are used as antifoaming agent which helps to break up
the gas bubbles in the gut to give up flatulence [7].
Antacid works only on existing stomach acid but not
to prevent acid production. However, antacids are
evaluated for their efficacy based on acid
neutralization capacity (ANC) [9]. Some authors [10,
11, 12] determined acid neutralization capacity using
pH meter method. Abdu and Abbagana [14] used back
titration method for the same purpose while some
others [1] evaluated acid neutralizing capacity value
by direct titration method. pH meter method is a
pharmacopoeia adopted method in which, 1 N HCI
was added to the antacid solution until pH 3.5 was
reached to evaluate the ANC value. On the other hand,
in case of back titration, excess 1IN HCI was back
calculated with 0.5 N NaOH for the purpose of ANC
value determination. Regarding direct titration
method, 0.1 N HCI was added to the antacid solution
until pH 7 was attained to determine ANC value of
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antacid formulations. Therefore, the authors of the
present work took interest to compile and compare the
methods used in literatures for the determination of
ANC of antacid formulations. In addition, the authors
determined the ANC values of an antacid formulation
employing the reported acid neutralizing capacity
evaluation methods. Findings of the present work have
been reported and discussed in the present article to
facilitate other researchers working in this field.

Il. METHODOLOGY

The present review work was done browsing the
Google Scholar website. Keywords like acid
neutralizing capacity, antacids and their efficacy
measurement, methods for evaluating acid
neutralizing capacity of antacids etc. were used for
finding the relevant articles on the methods that are
employed for acid neutralizing capacity measurement
of antacids. Out of the articles appeared after
browsing, it was found that about 80 papers were
somehow relevant with the objectives of the authors of
the present work, which were published in the time
period 1939 to 2023. The articles were downloaded
and carefully checked and finally fifty (50) articles
were found to be related to the acid neutralization
capacity evaluation of antacid formulations and those
were then reviewed systematically. The various ANC
evaluation methods found from the literature review
were identified and those have been detailed in the
results and discussion section in the present paper.
Next, to see the prevalence of the cited ANC
evaluation methods, references of the respective
method were counted and the prevalence was
expressed in percent (%) and the results has been
presented as a table (Tablel) in the results and
discussion part in the present article. Next, authors
assembled the reported ANC values measured by
different methods for the same antacid formulations to
see the consistency of the results found by the different
methods in different laboratories. The accumulated
data have been shown in the Table 2 of this article.
Finally, authors employed the three different methods
[1, 10, 13] found from literatures for evaluating the
ANC of an antacid tablet formulation having the same
batch number. Details of the methods used are
available in the results and discussion portion of the
present manuscript. The ANC evaluation experiment
was doneto give an idea to the readers about the
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accuracy and precision of the reported three methods.
The obtained results have been produced in the Table
3 of the present article. Standard specification for
ANC is important to comment on potency status of any
assessed antacid formulation. So, various standard
specifications of ANC that were set by different
organizations as well as the same was cited by other
workers to rationalize their data on ANC values were
searched out through meticulously reviewing the
relevant downloaded articles on ANC measurement
methods and the findings were compiled in the Table
4 in the results and discussion segment of the present
manuscript.

I1l.  RESULTS AND DISCUSSIONS

Potency of the respective antacid formulation is the
key factor in alleviating acidity problem which is
usually determined by its acid neutralizing capacity
(ANC). Acid neutralizing capacity is the amount of
acid that can be neutralized by antacid preparation and
it is thus important to know the various methods that
are used for this purpose. Therefore, one of the
objectives of the present study was to find out different
methods reported in the literature for the determination
of acid neutralizing capacity of antacids. Literature
review resulted in three methods viz. pH-meter
method, back titration method, and direct titration
method for the evaluation of ANC of antacid
formulations. Each of the methods has been
comprehensively described below so that one working
in the same field can follow the method if he/she
would like to employ it.

A. pH meter method for solid dosage [10,11,12]

e Take weight of one tablet, record it and then
triturate it in a mortar with a pestle to make fine
powder.

o Transfer the whole powder of the tablet to a 250
mL beaker. Measure 70 mL of distilled water
(DW) in an another 100 mL beaker and rinse the
mortar vessel taking aliquots from the measured
70mL of DW and transfer that water into the
beaker containing powder of the tablet. Repeat the
rinsing process two more times and finally, add the
rest portion of the 70 mL DW into the beaker
where you had added the first rinsed portion.

IRE 1704936

e Stir the content of the 250 mL beaker with a
magnetic stirrer for one minute to turn it into a
suspension.

o After completing the above three steps, add 30 mL
of 1N HCI to the 70mL of the antacid suspension
with constant stirring for 15 min. Titrate the excess
HCI using 0.5N sodium hydroxide solution until a
stable pH of 3.5 is attained.

e Repeat the experiment two more times taking
tablets from the same batch.

B. pH meter method for liquid dosage [10]

¢ In case of liquid antacids, shake the bottle well for
one minute and pour 5mL of the preparation into a
250mL glass beaker. Add seventy (70) milliliters
of distilled water into the beaker containing the
liquid antacid and mix it well with a magnetic
stirrer for 1 minute.

e Add 30 mL of 1N HCI to the content in the beaker
with constant stirring for 15 min. Titrate the excess
HCI using 0.5N sodium hydroxide solution until a
stable pH of 3.5 is attained.

e Repeat the experiment two more times taking
liquid antacids from the same batch.

It is important to mention here that the pH meter
method was mostly referred in the reviewed journals
as it is the method that one is identical to the method
stated in the United State Pharmacopoeia (USP) for
ANC determination of antacid formulations.

o Calculation of ANC from pH meter method [13]
Total mEq of acid consumed

= (Volume of HCI x Normality of HCI) - (Volume of
NaOH x Normality of NaOH) ...... )

o Drawbacks and limitations of pH meter method:

e It needs a good quality pH meter.

e Acid has to be added drop wise very carefully so
that pH does not change abruptly.

o Standardization procedures in pH meter method:

o Standardization of 1N HCI solution:

Sodium carbonate (5.3 g) was taken in a 100 mL
volumetric flask. Then, distilled water was added up
to 100 mL mark of the flaskto make 1 N
Na,COssolution. Ten milliliters (10 mL) solution of
Na,CO3 was taken in a beaker. Few drops of methyl
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orange indicator were added.to the beaker. Then,
Na,COgzsolution was titrated with HCI solution until
color was changed from yellow to orange-pink. This
process was repeated for three times. The average
volume of HCI required for titrating Na,COswas
9.98mL. Then, the concentration of HCI solution was
calculated using V1S1 = VS, formula and the obtained
result was 1 N.

e Standardization of 0.5 N NaOHsolution:

Oxalic acid (6.3 g) was taken in a 100 mL volumetric
flask. Then, distilled water was added up to 100 mL
mark of the flaskto make 1 N oxalic acid solution. Ten
milliliters (10 mL) oxalic acid solution was taken in a
beaker. Few drops of phenolphthalein indicator were
added.to the beaker. Then,oxalic acid solution was
titrated withNaOH solution until pink color was
appeared. This process was repeated for three times.
The average volume of NaOH required for titrating
oxalic acid was 10mL.Finally, concentration of HCI
solutionwas calculated by using V1S; = V.S, formula
and the obtained result was 0.5 N.

C. Back titration method for solid dosage [10]

e Take weight of one tablet record it and then
triturate it in a mortar with a pestle to make fine
powder.

o Transfer the whole powder of the tablet to a beaker.
Measure 70 mL of DW and rinse the mortar vessel
taking aliquots from the measured 70mL of DW
and transfer that water into the beaker containing
powder of the tablet. Repeat the rinsing process
two more times and finally, add the rest portion of
the 70 mL DW into the beaker.

e Stir the content of the beaker with a magnetic
stirrer for one minute to turn it into a suspension.

o After completing the above three steps, add 30 mL
of 1N HCl into the 70mL of the antacid suspension
with constant stirring for 15 min.

e Add 2-3 drops of methyl orange indicator to the
preparation and then titrate the excess HCI with
0.5N Sodium hydroxide. At the end point, the test
solution changes from red to yellow color. In some
papers, other indicators were used instead of
methyl orange viz. phenolphthalein [14] and
bromophenol [15].

e Repeat the experiment two more times with two
different tablets of the same batch.
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D. Back titration method for liquid dosage [10]

¢ In case of liquid antacids, shake the bottle well for
one minute and pour 5mL of the antacid
suspension into a 250 mL glass beaker. Add
seventy (70) milliliters of distilled water into the
beaker containing the liquid antacid and mix it well
with a magnetic stirrer for 1 minute.

e Add 30 mL of 1N HCI to the content in the beaker
with constant stirring for 15 min.

¢ Finally, add 2-3 drops of methyl orange indicator
into the titrating mixture (titrand) and titrate the
excess HCI with 0.5N sodium hydroxide.

e At the end point, color of the test solution changes
from red to yellow.

e Calculation of ANC from back titration method
[10]

ANC value is calculated using the formula as given

below.

Acid neutralizing capacity (ANC) in mEq = Moles of

HCI added — Moles of NaOH required

= (Volume of HCI x Normality of HCI) — (Volume of

NaOH x Normality ofNaOH) ............. 2)

e Standardization procedures in back titration
method:

o Standardization of 1N HCI solution:

Sodium carbonate (5.3 g) was taken in a 100 mL
volumetric flask. Then, distilled water was added up
to 100 mL mark of the flask to make 1 N
Na,COssolution. Ten milliliters (10 mL) solution of
Na,COs. was taken in a beaker. Few drops of methyl
orange indicator were added.to the beaker. Then,
Na,COssolution was titrated with HCI solution until
color was changed from yellow to orange-pink. This
process was repeated for three times. The average
volume of HCI required for titrating Na,COswas
9.98mL. Then, the concentration of HCI solution was
calculated using V1S: = VS, formula and the obtained
result was 1 N.

o Standardization of 0.5 N NaOHsolution:

Oxalic acid (6.3 g) was taken in a 100 mL volumetric
flask. Then, distilled water was added up to 100 mL
mark of the flaskto make 1 N oxalic acid solution. Ten
milliliters (10 mL) oxalic acid solution was taken in a
beaker. Few drops of phenolphthalein indicator were
added.to the beaker. Then,oxalic acid solution was
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titrated with NaOH solution until pink color was
appeared. This process was repeated for three times.
The average volume of NaOH required for titrating
oxalic acid was 10mL.Finally, concentration of HCI
solution was calculated by using V1S: = VS, formula
and the obtained result was 0.5 N.

Direct titration method for solid dosage [1]

o Firstly, triturate one antacid tablet in a mortar with
pestle to powder.

o Take the whole powder of the tablet in a separate
beaker containing 200 mL of distilled water. Mix
the content of the beaker properly with a magnetic
stirrer.

o After the above steps, pour 0.1N HCI from a
burette into the beaker containing the antacid
powder mixture until the pH 7 is attained.

e The required amount of acid to reach pH 7 is the
acid neutralizing capacity (ANC) of the antacid
used.

o Direct titration method for liquid dosage [16, 17]

e Add 1 mL of antacid to 100 mL of distilled water
in a 250 mL beaker and stir with a magnetic stirrer
at 60 rpm with a 2.5 cm magnet.

e Attach a pH meter and record the pH constantly.

e Thereafter titrate the prepared mixture with 0.1 M
HCI to attain pH 3 and record the required volume
of HCI.

No specific equation for calculating the ANC value
under direct titration method was included in any of
the reported literature.

e Standardization procedures in direct titration
method

e Standardization of 1N HCI solution:

Sodium carbonate (5.3 g) was taken in a 100 mL
volumetric flask. Then, distilled water was added up
to 100 mL mark of the flask to make 1 N Na,COs
solution. Ten milliliters (10 mL) solution of Na,COs,
was taken in a beaker. Few drops of methyl red
indicator were added.to the beaker. Then,
Na,COssolution was titrated with HCI solution until
color was changed from yellow to orange-pink. This
process was repeated for three times. The average
volume of HCI required for titrating Na,COs; was
10.07mL. Then, the concentration of HCI solution was
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calculated using V1S: = VS, formula and the obtained
result was 0.99 N.

Based on the sorted out of the reviewed methods for
ANC evaluation of antacid formulations, the
percentage of usage of the different methods was
figured out in the Table I. Among the obtained
reported methods, most researchers (77%) used the
pH-meter method (Table 1) i.e. it was favored by the
most investigators, but why? It has been answered
later.

TABLE I: Numbers and prevalence of various ANC
evaluation methods in literatures

Name of | References | Number Prevalence
Method of times | (%) of use
the of the
method methods in
was literatures
usedor
followed
in
literatures
pH [7-10, 18, | 33 77
Meter 23-50].
Method
Direct [1,16- 4 9
Titration | 17,19]
Method
Back [10, 6 14
Titration | 14,15,20-
Method | 22]

Next, the authors of the present review work wanted
to compare the ANC results obtained by different
investigators when they employed different methods
for the same antacid formulation. Some representative
results were presented in the Table Il. It is clear from
the Table 2 that the reported three different methods
were not used in common to analyze the ANC for the
same antacid formulation but at most two of the
methods were found to be used todo so. Interestingly,
the ANC results reported by the pH meter method as
well as by the back titration method were almost
identical (Table I1). This finding indicated that both
the methods have similar accuracy and precision as
well as equally acceptable for ANC determination of
antacid formulations. However, the reason behind the
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finding of almost identical results by the mentioned
two methods could not be explained until an
experiment was done by the author for ANC
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evaluation of an antacid formulation using the
mentioned methods.

TABLE II: Reported ANC, by different method, for the same antacid formulation

Brand Dosage Active Excipients ANC by ANC by back | ANC by direct
Name form ingredients pH titration titration method,
Meter method,[Ref.] [Ref.]
method,
[Ref.]
Gelusil Tablet Aluminum Dimethicone, | 23.19 + 23.21+0.27 NA*
hydroxide (250 | Mg and Al | 0.06 mEq/g, [10]
mg), silicate mEq/g,
Magnesium [10]
hydroxide (300
mg)
Ulgel Tablet Aluminum Simethicone | 23.96 + 23.91+0.11 NA*
hydroxide (200 0.09 mEq/g, [10]
mg), mEa/g,
Magnesium [10]
hydroxide (200
mg)
Digene Suspension | Aluminum Simethicone | 20.96 £ 20.79 £ 0.06 NA*
hydroxide (830 0.09 mEqg/5mL,[10]
mg), mEqg/5mL,
Magnesium [10]
hydroxide (185
mg)
Diovol Suspension | Aluminum Dimethicone | 26.28 + 26.17+£0.18 NA*
hydroxide (300 0.05 mEq/smL, [10]
mg), mEgq/5mL,
Magnesium [10]
hydroxide (250
mg)
Entacyd | Tablet Dried Simethicone | NA* NA* 2ml 0.IN HCl/
plus aluminum 30 mg tablet, [1]
hydroxide(425
mg),
Magnesium
hydroxide(400
mg)
Maganta | Tablet Magaldrate Simethicone | NA* NA* 1 ml 0.IN HCl
plus 480 mg 20 mg tablet, [1]

NA= Not Applicable, Ref.= Reference
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Finally, authors of the present review work performed
a comparative study with the same antacid tablets of
same batch using the three different reported methods
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in order to see the relative accuracy and precision of
the results obtains by the mentioned three reported
methods. The Hanna pH meter (pH 300, Portugal) was
used to evaluate the ANC value in pH meter method.
In the experiments, the antacyd plus tablet of Square
pharma having MA No of 012-258-007 was used. The
obtained results were tabulated in the Table I11. In case
of pH meter method, 11.26 mL/g, 10.94mL/g, and
10.62 mL/g of 0.5 N NaOH wererequired to reach pH
3.5 in titrating the three test solutions of antacid
formulation. The ANC values were calculated using
the eg-1for the respective above mentioned three
solutions and the results were 24.37 mEqg/g, 24.53
mEqg/g, and 24.69 mEq/g, respectively.It was found
that the average ANC of the antacyd plus tablets in pH
meter method was 24,53 mEqg/g.In the back titration
method,13.42 mL/g, 13.28 mL/g, 13.56 mL/gof 0.5 N
NaOH were required for titrating the three solutions of
antacid formulation and to change the colour of
indicator.The ANC values of the three respective
antacid solutions were calculated as 23.29 mEq/g,
23.36 mEg/g, 23.56 mEq/g. The average ANC value
for back titration method was 23.29 mEg/g. And the
findings (average ANC values 24.53 mEqg/g in pH

meter method, and 23.29 mEqg/g in back titration
method) resonated the similarity of ANC results
observed by the other authors in pH meter method, and
back titration method, respectively (Table-2).1t was so
because pH meter method and the back titration
methods were essentially same except in the back
titration method, an external indicator was used while
in the pH meter method the electrode response was
used to end the titration. On the other hand, only 1.7
mL 0.1 N HCI was neutralized per antacyd plus tablet
in direct titration method (Table II). Similar results
were also reported by Jakariaet al.[1] in 2015 (Table
3). Now, if one converts the direct titration method
results for example 1.7 mL 0.1 N HCI to mEq/g for the
sake of comparison then it appears as (1.7 x 103 L x
0.1 mEqg x1000/L=) or 0.14 mEqg/g, which is too low
compared to the other methods (Table-I11) and also out
of compliance with the FDA and USP specifications.
It is not acceptable as well as not explainable to the
authors of the present work. Anyway, out of the three
methods employed for ANC determination

TABLE I1I: Results of ANC values obtained by different method for the sameantacid tablets of the same batch

Methods of Brand Name, Contents of the Tablet ANC Results
Analysis Manufacturer of
the tablet
pH meter Antacyd plus Dried aluminum hydroxide gel(400 mg), Magnesium 824.53 mEq/g
method tablet, Square hydroxide(400 mg), Simethicone 30 mg b24.62 mEq/g
Pharma,
Bangladesh
Back titration Do Do 23.29 mEg/g
method
Direct titration | Do Do 1.7 ml 0.1N HCI /tablet
method [1] Equivalent to
0.14mEq/g (converted by
the authors of this work)

a = ANC values as per calculation by the reported
formula (eq. 1); b = ANC values as per calculation by
the formula used in the local pharmaceutical company

(eq. 3)

The formula reported by the literature was supposed to
results in different ANC values for tablet to tablet as
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the weight of one tablet (1.212 g) differed from the
weight of the other tablet (1.166 g) of the same batch.
Therefore, the authors wanted to know what formula
is used in the QC of the local pharmaceutical
companies. Upon personal communication, it was
found that one of the leading company uses the
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following formula for the calculation of ANC value

(mEq) in case of pH meter method:
(V1x1%F1)— (VZ*O.S*FZ)*RW

Wu
@)
Here,
V1 =Volume of 1 N HCI
F1 = Factor of 1 N HCI
V2 =Volume of 0.5 N NaOH
F2 = Factor of 0.5 N NaOH
Wu = Weight of the sample in mg
Rw = Average weight of a tablet in mg.
It seemed to the authors of the present work that afore
mentioned formula (eq. 3) is more acceptable as it
considered the weightage of the tablet weight in the
formula. However, the obtained result (24.62 mEq/g)
was not differed much (Table-3) with the results
calculated using the reported formula (eg.1).Note that,
the local pharmaceutical company that was mentioned
earlier by the authors of this work does not use the
back titration method. As a result, the authors could
not report ANC values (two results) for back titration
method as like that of the pH meter method in the
Table-3.

Potential sources of error or precision for pH meter

method are:

o Selection of pH meter (it needs a pH meter of high
precision).

e The addition process of acid to the antacid solution
to make pH 3.5. From the present experimental
study, it is recommended to add minute amount of
acid slowly each time.

e Error may be introduced during the solution
preparation procedures of 1 N HCI and 0.5 NaOH.
They need to be standardized properly.

Potential sources of error or precision for back titration

method are:

e Selection of indicator and the amount of it added
to the antacid solution.

e Observation of color change of the indicator at the
end point of titration.

Potential sources of error or precision for direct
titration method:

Selection of pH meter (it needs a pH meter of high
precision).
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Addition technique of acid (acid has to be added drop
wise very carefully so that pH does not change
abruptly).

Authors of the present work compiled the standard
specifications for ANC (Table-1V) established by the
different organizations contributing to the pharmacy
fields. It appeared from the Table-IV that the standard
specification values varied slightly and tolerably
between FDA and USP for the solid dosage form
andthere was no specification for liquid dosage form
in FDA and BP. Next, the authors of the present work
compared ANC result for an antacid formulation
assessed by the authors to the reported standard
specifications (Table-1V). The findings (Table-111) of
the authors of the present work as well as the reported
ANC values (Table-I1) of the other authors complied
with the specifications of ANC (Table-1V) only
because the standard specifications were set to one
ended value like greater than or not less than a certain
value (Table-1V). The authors felt that ANC values
should have a range otherwise for example: the
specification > 5 mEq/dose may comply with ANC 50
mEg/dose or even with ANC 500 mEg/dose and so on.
Likewise, not less than 7 or 9 mEqg/dose specification
may comply with for example ANC 40 mEg/dose or
even ANC 800 mEg/dose and so on, which is not
logical and scientific.

TABLE IV — The standard ANC specifications set by
the different relevant organizations
Organization ANC value mentioned

FDA > 5 mEg/dose
USP Not less than 7 mEq per
dose of tablet

preparation
Not less than 9 mEq per

dose of liquid
preparation
BP No specification for

solid as well as liquid
dosage forms

The authors of the present review work found from
their experimental study that the pH meter method has
some advantages over back titration method such as
the pH meter method is more precise, cost-effective,
easy to carry out, and less time consuming. Similarly,
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pH meter method is more precise than direct titration
method. In addition, pH meter method is the
authorized method by USP while remaining two other
methods are not any pharmacopoeia or organization
like FDA, ICH etc. adopted method. All these factors
might have led the pH meter method to be the favored
method to the most of the investigators and it to appear
as the topmost used method (Table-I) for ANC
evaluation of antacid formulations.

CONCLUSION

As per the present literature review, three methods viz.
pH-meter method, back titration method and direct
titration method were found to use for the ANC
evaluation of antacid formulations. Prevalence of use
of the methods in the literatures was 77 %for pH meter
method, 14 % for back titration method, and 9 % for
direct titration method. Among the reported methods,
pH meter method was used by most of the
investigators (77 %) working in this field even though
the pH meter method and the back titration method
resulted in almost identical ANC values for the same
antacid formulation. The authors of the present review
work found from their experimental study that the pH
meter method has some advantages over back titration
method such as it is a pharmacopoeia adopted method,
more precise, does not use extra chemicals like
indicator (so cost effective), less time consuming and
easy to carry out with fewer steps in the titration
process. Similarly, the pH meter method is found to be
superior than the direct titration method because pH
meter method is a pharmacopoeia adopted, and more
precise method. It is important to investigate why the
direct titration method results in too low ANC value
compared to the other methods. Pharmacopoeia
methods are usually validated. So, back titration and
direct titration methods are recommended for
validation.

It appeared that the standard specification for ANC
values was mentioned in the literatures but as greater
than or less than of certain values which are very vague
and confusing. And hence it (specification of ANC
value) needs to be established as a range.

IRE 1704936

[1]

(2]

[3]

[4]

[5]

6]

[7]

8]

(9]

[10]

REFERENCES

Jakaria M., Rashaduz Z, Mohammad P, Minhajul
I, Areeful H M., Abu S M and Hazrat A M.,
(2015). Comparative Study among the Different
Formulation of Antacid Tablets by Using Acid-
Base Neutralization Reaction. Global Journal of
Pharmacology. 9 (3), 278-281. DOI:
10.5829/idosi.gjp.2015.9.3.95226.

Scarpignato C, Galmiche J.P (1990) The medical
management of oesophageal reflux disease, short
term treatment of reflux disease, a clinical
pharmacological approach, Tytgat GN (ed)
London Pg, (60),80. 5.

Dandan R H, Brunton LL. Goodman and
Gilman’s, 2014. Manual of pharmacology and
therapeutics.2nd edition. New York:
McGrawhill. 789-99.

Roger W and Cate W (2012), Clinical Pharmacy
and Therapeutics, Fifth Edition.

Maton, P.N., &Burton M.E., (1999). A review of
the Clinical pharmacology and recommended
therapeutic use of antacid. Medline from
PubMed. 57 ( 6),855-870.

Allen, L.V., Popovich, N.G., & Ansel, H.C.,
(2005). Pharmaceutical Dosage form and Drug
delivery system eight edition. Lippincott
Williams and Wilkins, Philadelphia. 2(35),673.

Boya, D., & Ahmed, J. (2021). Comparison of
Acid-neutralizing capacity of antacids in Erbil
City. Zanco Journal of Medical Sciences. 25 (2),
586-590.
https://doi.org/10.15218/2jms.2021.023.

Ayensu |, Samuel O, Joseph K, Abena A B,
Enoch A, 2020. NeutralisingAnd Buffering
Capacities of Selected Antacids in Ghana.
Scientific African. e00347. doi: 10.1016/j.sciaf.
2020.e00347.

Alalor C., Avbunudiogba J., Builders F., Okpara
L., 2019. Evaluation of the acid-neutralizing
capacity of Some Commercially Available
Brands of Antacid Tablets in Nigeria. East Afr.
Med. J. 2 (1), 12-6.

Jagadesh K., Chidananda K. N., 2015. Study of
Acid Neutralizing Capacity of Various Antacid
Formulations. Asian Journal of Pharmaceutical
Technology & Innovation. 03 (12).

ICONIC RESEARCH AND ENGINEERING JOURNALS 442



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

IRE 1704936

© OCT 2023 | IRE Journals | Volume 7 Issue 4 | ISSN: 2456-8880

Brunner H., 1983. In vitro determination of the
neutralizing capacity of antacids. Zeitschrift fur
Gastroenterologie. 21, 22-25. PMID: 6858407.

Jacob S., Shirwaikar A., Anoop S., Khaled R.,
Imtiaz M., Nair A., 2016. Acid neutralization
capacity and cost effectiveness of antacids sold
in various retail pharmacies in the United Arab
Emirates. Hamdan Med. J. 9, 137-46.

Prakash K, Noha M T, Awate fM. Al Eshy, Laila
J. Rajab and Abdulbaset A. Elfituri (2010). A
Comparative Study of the Acid Neutralizing
Capacity of Various Commercially Available
Antacid Formulations in Libya. Libyan Journal
of Medical Researc. 7 (1), 41-49.

Abdu K., and Abbagana M., 2015. Evaluation of
Neutralizing Capacity of Different Commercial
Brands of Antacid Tablets. ChemSearch Journal,
6 (2),32 - 34.

Divya J. and Faseela Mohammed Rasheed,
(2021). Evaluation of the Effectiveness of Acid-
Neutralizing Property of Traditional Antacids
commonly used in India. Journal of Scientific
Research. 65 4), 93-98. DOI:
10.37398/JSR.2021.650416

Clain J.E., Wright J.P., Price R.N., Marks I.N.,
1980. In Vitro Neutralizing Capacity of
Commercially Available antacid mixture and
their Role in the Treatm'ent of Peptic Ulcer. S.
Afr. med. j. 57(5), 158-60.

Duffy T.D., Fawzy S.Z., Ireland D.S., Rubinstein
M.H., 1982. A comparative evaluation of liquid
antacids commercially available in the United
Kingdom. J. clin. Hosp. Pharm. 7 (1), 53—
58. doi:10.1111/j.1365-2710. 1982.th00908.x.

David D M.D., Daniel H M.D., 1981.
Neutralizing Capacity and Cost Effectiveness of
Antacids. Annals of Internal Medicine. 94, 215-
217.

Eyerly, James B., Breuhaus, Herbert C,
(1939). The Neutralizing Capacity of Some
Common Antacids. Medical Clinics of North
America. 23 (1),259-265. doi:10.1016/s0025-
7125(16)36945-0.

Grinshpan D.D.; Nevar T.N.; Savitskaya T.A.;
Boiko A.V.; Kapralov N.V.; Sholomitskaya |.A.,
(2008). Comparison ~ of  Acid-Neutralizing
Properties of Anti-Acid Preparations of Various

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

ICONIC RESEARCH AND ENGINEERING JOURNALS

Compositions. 42 (7), 400-

404. doi:10.1007/s11094-008-0139-1.

Gopal S. Gandh, Dharmendra R. Mundhada,
Shyamala Bhaskaran, June, 2017. Formulation
and Evaluation of Orodispersible Antacid Tablet
for Geriatric Patient. Jouurnal of Pharmaceutical
Research and opion. 01 (01), 25 - 27.

Nurul A, Abdul Mukit B, Kunal B, Bhargab J S,
2021. Comparative Study of Acid-Neutralizing
Capacity of Different Brands of Antacid Tablets
and Suspensions Available in Guwahati, India.
Indian Journal of Natural Sciences. 12 (69).

Orman E., Mensah A., Saaka Y. and Amekyeh
H., 2021. An in-vitro investigation into the dose-
dependent acid-neutralization effect of antacid
formulations on the Ganaian  market.
International Journal of Pharmaceutical Sciences
and Research. 12 (10), 5562-5569.

Ekado, Branham J, 2019. Evaluation and
comparison of the neutralizing capacities of
pharmaceutical solid and liquid dosage forms of
antacid drugs in Uganda. College of Natural
Sciences.

Berchtold, P., Reinhart, W.H., Niederh&user,
U. et al., 1985. In vitro tests over estimate in
vivo neutralizing capacity of antacids in presence
of food. Digest Dis. Sci. 30,522-528.
https://doi.org/10.1007/BF01320257.

Ajala, T.O., Silva, B.O., 2015. The effect of
pharmaceutical — properties on the acid
neutralizing  capacity of antacid oral
suspensions. Journal of Pharmaceutical
Investigation. 45, 433-439.
https://doi.org/10.1007/s40005-015-0188-x.

Gombatz V.W., 1984. Acid-neutralizing capacity
and sodium content of antacid products from
Belgium. Clinical Therapeutics. 6 (2), 151-154.
PMID: 6705010.

Halter F., 1983. Determination of neutralization
capacity of antacids in gastric juice. Zeitschrift
fur Gastroenterologie. 21, 33-40. PMID:
6858409.

Mary C. Sherrill, G. David Rudd, M.S., 1982. In
vitroevaluation of liquid antacid
products, American Journal of Hospital
Pharmacy, 39 (2), 300—

302. https://doi.org/10.1093/ajhp/39.2.300.

443



[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

IRE 1704936

© OCT 2023 | IRE Journals | Volume 7 Issue 4 | ISSN: 2456-8880

Walther C., Herzog P., Hisshauer K.H., Kihl
H.J., Holtermiller K.H.,1982. Antacids: A
comparison of their in vitro neutralizing capacity
in hydrochloric acid and in acidified peptone
solution. Zeitschrift fur. Gastroenterologie. 20
(5), 263-272. PMID: 7102017.

Ebere | O, Omotinuolawa R L, 2017.
Comparative assessment of price and quality of
liquid antacids in Nigeria: a beacon of informed
choice for Gastroenterologists and Obstetricians.
Pharm Methods. 8(1), 192-199. DOI:
10.5530/phm.2017.8.9.

Gaddam S., Sharma P. (2011) Shedding light on
the epidemiology of gastro esophageal reflux
disease in India--a big step forward. Indian
Journal of Gastroenterology. 30 (3), 105-7. Doi:
10.1007/s12664-011-0108-6. Epub Jul 23.
PMID: 21785993.

Yafout, Mohamed, et al, 2021. "Evaluation of the
acid-neutralizing capacity and other properties of
antacids marketed in Morocco. Medicineand
Pharmacy Reports.

Smith, R.D., Herzeg, T., Wheatley, T.A., Hause,
W. and Reavey-Cantewell, N.H., 1976. An in
vitro evaluation of the efficacy of the more
frequently used antacids with particular attention
to tablets. J. Pharm. Sci. 65, 1045- 1047.

Amengor C. D. K., Akuffo O. F. W., Kwaning J.,
Iddrisu A. H., Ohemeng A., Acheampomaa D.
A., &Gyapong P., (2020). Acid Neutralizing
Capacity of Selected Antacid Suspensions
Available in the Ghanaian Market. Asian Journal
of Research in Medical and Pharmaceutical
Sciences. 9(2), 10-15.
https://doi.org/10.9734/ajrimps/2020/v9i23014.

Al Gohary O.M., 1996. In vitro evaluation of
magaldrate antacid efficacy in the presence of
some drugs and its effect on their dissolution
rates: Part I. Bollettino Chimico Farmaceutico.
135 (11), 621-637. PMID: 9066172.

Baur C., Becker A., Linder R., Schwan T., 1981.
Neutralizing capacity, pepsin inactivation and
binding to bile acids and lysolecithin of the
antacid magaldrate. Arzneimittel-forschung. 31
(3), 504-507. PMID: 6784737,

Dettmar P W., Gonzalez D G, Fisher J, Flint L,
Rainforth D, Herrera A M, Potts M, (2017). A

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

ICONIC RESEARCH AND ENGINEERING JOURNALS

comparative study on the raft chemical properties
of various alginate antacid raft forming products.
Drug Development and Industrial Pharmacy. 1-
32. doi:10.1080/03639045.2017.1371737.

Vir D.K., Kayande N., Kushwah P., 2014. In
Vitro Evaluation of Antacid Potential of
Curcuma Longa Linn. PharmaTutor. 2 (8), 214-
217.

Kokot Z., 1988. Studies of neutralizing
properties of antacid preparations. Part 3:
Constant pH neutralization of hydrochloric acid
by hydrotalcite. Die Pharmazie. 43(4):249-251.
PMID: 3413211.

Joshi D, Jain Y, Malviya S and Kharia A, 2017.
Preparation and Biological Standardization of
Antacid Formulation. World Journal of
Pharmaceutical Research, 2017. 6 (15), 716-721.

Peidro M J., Jimenez TNV., 1984. Comparative
analysis of the quality of different antacids
marketed in Spain. Health and Environmental
Research Online. 43-47.

Herrero A., Cloquell G.m, Amela, J.
(1997). Evaluation of the in Vitro Activity of
Several Antacid Preparations. Drug
Development and Industrial Pharmacy, 23 (4),
369-374. doi:10.3109/03639049709146138.

Nyamwey N.N.M. &Sinari L.D., 2020.
Comparative Evaluation of Antacid Suspensions
in the Kenyan Market. East and Central African
Journal of Pharmaceutical Sciences. 23, 3-8

Raymond J, Yong J L, John R &Hyuk-K
L, (1988). In-Vitro  Evaluation of Antacid
Suspension, Drug Development and Industrial
Pharmacy. 14 (13), 1809-
1822. DOI: 10.3109/03639048809151989.

Stanley L. Hem, Ph.D., Joe L. White, Ph.D., John
D. Buehler, Ph.D., Joseph R. Luber, Wayne M.
Grim, Ph.D., Edward A. Lipka, Ph.D.,1982.
Evaluation of antacid suspensions containing

aluminum hydroxide  and magnesium
hydroxide, American Journal of Hospital
Pharmacy, 39 (11),1925-

1930, https://doi.org/10.1093/ajhp/39.11.1925.

Yafout M, Elhorr H, Otmani ISE, Khayati Y.
Evaluation of the acid-neutralizing capacity and
other properties of antacids marketed in
Morocco. Med Pharm Rep. 2022 Jan;95(1):80-

444



© OCT 2023 | IRE Journals | Volume 7 Issue 4 | ISSN: 2456-8880

87. doi: 10.15386/mpr-2082. Epub 2022 Jan 31.
PMID: 35720246; PMCID: PMC9177085.

[48] MacCara ME, Nugent FJ, Garner JB. Acid
neutralization capacity of Canadian antacid
formulations. Can Med Assoc J. 1985 Mar
1;132(5):523-7. PMID: 3971269; PMCID:
PMC1345751.

[49] Hagos B, Nganga JN, Juma FD, Ndegwa P. A
comparative study of the neutralising capacity of
eight brands of antacids. East Afr Med J. 1989
Jun;66(6):408-10. PMID: 2791947.

[50] Nain CK, Singh K, Verma M, Vinayak VK,
Ganguly NK. Evaluation of commercially
available antacid tablets. Trop Gastroenterol.
1993 Oct-Dec;14(4):139-43. PMID: 8171728.

IRE 1704936 ICONIC RESEARCH AND ENGINEERING JOURNALS 445



