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Introduction

Abstract

Background and Aim: This study assessed the effect of commonly
used pediatric medications on primary enamel microhardness.
Materials and Methods: This in vitro study was conducted on 40
extracted sound primary anterior teeth. The teeth were randomly
assigned to 4 groups (n=10) to expose a 3x3 mm window on their
buccal surface to acetaminophen syrup (group A), amoxicillin (group B),
iron drops (group C), and artificial saliva (group D) after measuring
their baseline microhardness with a hardness tester. The pH of the
medications was also measured. The teeth were immersed in 5 mL of
the respective drug 3 times/day in groups A and B, and once a day in
group C, each time for 3 minutes for 5 days. Their secondary
microhardness was then measured. One random tooth from each group
underwent scanning electron microscopy (SEM) assessment in the last
day of the intervention. Erosion was categorized using the Primary
Enamel Surface (PES) scale. Data were analyzed using repeated
measures and one-way ANOVA, paired t-test, and Tamhane’s test
(alpha=0.05).

Results: The microhardness change was significantly greater in the iron
drops than in the acetaminophen (P<0.001), amoxicillin (P<0.001), and
control (P<0.001) groups. Acetaminophen caused a significantly greater
reduction than amoxicillin (P<0.001). The reduction in microhardness
was only significant in the acetaminophen (P<0.001) and iron drops
(P<0.001) groups.

Conclusion: This in vitro study showed that iron drops followed by
acetaminophen caused a significant reduction in primary enamel
microhardness. The microhardness reduction by amoxicillin did not
reach statistical significance.
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Dental erosion, defined as the irreversible  prevalent among preschool children and adults

loss of dental hard tissue by a nonbacterial =~ who consume fruit juices, carbonated beverages,
chemical process, is increasingly recognized as  and acidic medications for a long period of time

a problem of all ages [1]. Erosion is particularly [2]. Dental erosion causes tooth hypersensitivity

Copyright © 2026 Faculty of Dentistry, Tehran Medical Sciences, Islamic Azad University.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://orcid.org/0009-0000-7393-0063
https://orcid.org/0000-0002-2416-0653

233 Farahzadfard and Alamdari Mahd.

Pediatric Medications and Primary Enamel Microhardness

to foods, increases plaque accumulation, and
consequently leads to dental caries [3].

One way to prevent erosion is to use
medications that cause the least erosion in
children's teeth. Studies have confirmed that
some pediatric liquid medications are acidic and
cariogenic in nature, and medications with a low
pH that are in frequent or continuous contact
with the teeth have the potential to cause dental
erosion [4-6]. Low pH of oral liquid medications
[7,8], poor oral hygiene after taking these
medications and supplements [8], and repeated
use, especially in children with chronic diseases,
lead to a decrease in the microhardness of tooth
enamel. Enamel erosion, caused by various
drugs, including antihistamines, antibiotics, and
analgesics, has been reported in various studies
[9-11]. Oral liquid drugs contain agents in their
formulations to improve their appearance,
bioavailability, stability, and palatability [12].
Sugars such as sucrose, fructose, and glucose are
added to increase their palatability [13]. These
sugars are widely used because they are
inexpensive and easy to digest [14]. Acids are
also added to drugs and usually act as buffering
agents to maintain chemical stability, control
tonicity, and ensure physiological compatibility.
In addition, they may be used to improve
flavor [15]. All these additives may cause
dental erosion.

On the other hand, iron supplementation in
children, especially in infants and young
children, is one of the main methods for
treatment and prevention of iron deficiency
anemia. Among the various forms, oral iron
solutions are most commonly prescribed due to
their ease of use; however, one of their well-
known side effects is external discoloration of
primary teeth, which is clinically important in
terms of esthetics and parental acceptance of
treatment [16]. Due to the high prevalence of
iron deficiency in Iranian children and the

necessity of taking iron drop supplements from

infancy, which coincides with the eruption of
primary teeth, it is important to find a drug that
has minimal adverse side effects. Iron drops
typically have a low pH, and ferrous sulfate-
based products are known to be markedly acidic,
which favors dissolution of the hydroxyapatite
mineral phase of enamel. In addition, ferrous
ions released from these formulations can
directly interact with the enamel surface,
replacing calcium ions within the hydroxyapatite
lattice through an ion-exchange process and
disrupting its crystalline structure [17]. In the
formulation of Lipiferr Forte iron drops (Kimia
Kala Razi Co., Iran), iron is present in nano-
liposomal form, which prevents direct contact of
iron with the tooth surface and, as a result, has
shown less discoloration than conventional
Also,

compared to conventional iron salts, Lipiferr

forms such as ferrous sulfate [16].
Forte iron drops provide better digestive
tolerance and allow for more direct absorption
of iron into the bloodstream [18].

Although  the
acetaminophen, amoxicillin and other pediatric

erosive  potential  of
syrups has been individually documented [4,9-
11,19,20], and conventional ferrous sulfate iron
drops have also been separately studied for their
effect on enamel microhardness [21], these three
drug classes have rarely been compared directly
against one another under an identical protocol.
Moreover, the erosive behavior of iron in a
nanoliposomal carrier such as liposofer,
increasingly prescribed in Iran, has not been
specifically examined with respect to
microhardness. Thus, this study aimed to assess
the effect of commonly wused pediatric
medications on primary enamel microhardness.
The null hypothesis of the study was that iron
drops, acetaminophen, and amoxicillin would
have no significant difference with the control
group (artificial saliva) in reduction of enamel

microhardness.
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Materials and Methods

This in vitro experimental study was
conducted on 40 primary anterior teeth with
sound buccal surfaces with no caries, cracks, or
hypoplastic or white spot lesions that had been
extracted within the past 6 months due to
physiological exfoliation of their root. The
Institutional Review Board of the university
granted ethical approval for the study protocol
(IRIAU.DENTAL.REC.1404.009).

Sample size:

The sample size was calculated to be a
minimum of 10 in each of the 4 groups according
to a previous study by Al-Olimy et al. [9] Using
the one-way ANOVA feature of PASS 11,
assuming «=0.05, [(=0.2,
deviation of 1.6, and effect size of 0.58.

Specimen preparation:

mean standard

After ensuring the soundness of the collected
teeth by their light

microscope (Leica S9; Leica Microsystems,

inspection under a

Germany) at x10 magnification, they were rinsed
with distilled water, and soft tissue residues
were removed [11]. They were then disinfected
by 48 hours of immersion in 0.1% thymol. The
roots were cut at the cementoenamel junction by
a diamond disc (C04 Diamante, BTD, China), and
the crowns were mounted in acrylic resin
(Acropars, Iran) such that their buccal surface
remained exposed. Next, the buccal surface was
entirely coated with a colorless nail varnish
(number 69; Neklaci, Iran) except for a window
measuring 3x3 mm [11]. Subsequently, this area
was polished with a sequence of 4 polishing
discs (Sanding; Golden Beauty, China) from blue
to white, with each disc applied for
approximately 30 seconds under water cooling,
and the teeth were stored in saline, which was
refreshed daily (Figure 1).

The specimens were subsequently stored in
artificial saliva at 37°C for 24 hours to simulate

the oral environment, and then the teeth were

randomly divided into 4 groups of 10 by simple
random sampling using a table of random
numbers. Allocation concealment was not
implemented and the operator performing the
immersion intervention was not blinded to
group allocation; however, the examiner who
performed the microhardness and scanning
electron microscopy (SEM) assessments was

blinded to the group allocation of specimens.

Figure 1. Mounted crown with the buccal enamel exposed

Group A: Acetaminophen syrup (120 mg/5
mL; Velotyl; Kharazmi Co., Iran)

Group B: Amoxicillin syrup (125 mg/5 mlL;
Susp Amoxicillin, Farabi Co., Iran)

Group C: Iron drops (14 mg/mlL; Lipiferr
Forte, Kimia Kala Razi Co., Iran)
(Control):  Artificial
(manufactured by Tehran University of Medical

Group D saliva
Sciences) containing 1.5 mmol/L Ca, 0.9 mmol/L
P, 150 mmol/L KCIl, and 0.05 mg/mL F in 0.1
mol/L Tris buffer, with a pH of 7.0.

The pH of the medications was also measured
with a pH meter (PT-15; Sartorius, Germany).
The pH of each medication was measured 3
times, and the mean value was calculated
and recorded.

Table 1 shows the
medications used in this study as disclosed by

ingredients of the

the manufacturers.
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Table 1. Ingredients of medications used in this study as disclosed by the manufacturers

Group Medication Ingredients
Acetaminophen, benzoic acid, disodium calcium EDTA, alcohol, glycopropylene, sodium
A Acetaminophen P , glycopropy
saccharin, color and flavor, water, sucrose
_— Amoxicillin, silicon dioxide, sodium benzoate, sodium citrate, color, flavor, water, sucrose,
B Amoxicillin
xanthangum
Lipiferr Forte® Iron, vitamin B12, folic acid, potassium sorbate, sodium benzoate, xanthan
C Iron drops

gum, milk essence, color and flavor, water, sucrose

Baseline microhardness assessment:
Before immersing the teeth in the above-

mentioned solutions, the hardness tester
(Bareiss  profgeratebau  GmbH, D-89610
Oberdischingen, Germany) was calibrated

against a certified standard reference block in
accordance with ISO 6507 before testing. The
baseline microhardness of the teeth was then
measured at 3 points with a force of 50 g for 10
seconds applied to the specimens by a hardness
tester. The mean of the 3 obtained numbers was
reported as the microhardness of the respective
specimen as the Vickers hardness number
(VHN), which was calculated by the device
according to the following formula:

sin(3)

D2

Where D is the mean diameter of the

VHN = 2p

indentation in millimeters, P is the applied force
in kilogram force (Kgf), and a is the angle formed
between the opposing surfaces of the indenter.
Intervention:

The immersion protocol in groups A and B
was as follows: 10 specimens from each group
were immersed in 5 mL of each drug for 3
minutes, 3 times a day (with one hour between
immersion cycles) for 5 days to simulate the
usual number of drug intakes by patients [22]. In
group C, 10 teeth were immersed in 5 mL of the
drug for 3 minutes once a day for 5 days to
match the immersion duration in groups A and B
[22]. In group D (control), the specimens were
stored in artificial saliva for 5 days and the
each

solution was changed daily. After

immersion cycle, the specimens were first

washed with distilled water for 10 seconds, and
then stored in 10 mL of artificial saliva with a pH
of 7 at 37°C until the next immersion. All
immersion and storage cycles were carried out
in an incubator at 37°C to simulate the intraoral
environment.

Secondary microhardness assessment:

The secondary microhardness was measured
after immersion as explained for assessment of
microhardness
after  the
intervention) were performed by a single

baseline microhardness. All

measurements (baseline and
trained examiner to ensure intra-examiner

consistency. Finally, the change in
microhardness was quantified by subtracting the
secondary microhardness from the baseline
microhardness value.

SEM assessment:

SEM assessment was performed on one
random tooth from each group on the last day of
the intervention. The specimens were first
immersed in distilled water for 10 minutes, and
then dried at room temperature for 24 hours.
The specimens were then placed on an
aluminum stub and fixed with carbon glue. Then,
due to the lack of conductivity of the teeth,
they were coated with a thin layer of gold
and underwent SEM assessment (VEGA3;
TESCAN, Czech Republic) at 15 kV with a
magnification of x1500. Erosion was classified
based on the Primary Enamel Surface (PES)
scale as follows [23]:

1: Sporadic rod ends visible
2: Etched prism pattern

3: Crater formation
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Statistical analysis:

Normal distribution of data was confirmed by
the Shapiro-Wilk test. Thus, the four groups
were compared regarding microhardness using
repeated measures and one-way ANOVA,
followed by pairwise comparisons with the
Tamhane’s test. Paired t-test was used to
compare baseline and secondary microhardness
values within each group. The level of statistical
significance was set at 0.05.

Results
pH:

The mean pH was 5.3%0.01 for
acetaminophen, 5.89+0.01 for amoxicillin, and
3.41+0.02 for iron drops.

Table 2 presents descriptive statistics for the
microhardness in the four groups.

Microhardness change:

The four groups had a significant difference
in microhardness change (P<0.001).

Pairwise comparisons of the groups
regarding microhardness change (Table 3)
showed that the microhardness change was
significantly greater in the iron drops than the
acetaminophen (P<0.001), amoxicillin (P<0.001)

and control (P<0.001) groups. The
microhardness change was also significantly
greater in the acetaminophen than the
amoxicillin group (P<0.001). No other significant
differences were found.

Within-group assessment of microhardness
change after the intervention compared with
baseline (Table 4) showed a significant
reduction in acetaminophen (P<0.001) and iron
drops (P<0.001) groups, whereas the reduction
was not statistically significant in the amoxicillin
(P=0.06) and control (P=0.18) groups.

SEM results:

Figure 2 shows SEM micrographs of the
specimens at x1500 magnification. The iron
drops group showed sporadic rod ends visible,
the acetaminophen group showed etched prism
pattern, and the amoxicillin group showed crater
formation, while the control group showed a
sound and intact enamel surface with no
discernible erosive changes.

As SEM assessments were limited to one
specimen per group, these observations were
considered qualitative and illustrative of surface
changes.

Table 2. Measures of central dispersion for the microhardness (VHN) in the four groups (n=30)

Variable Group Mean SD 95%Cl Minimum Maximum
Lower bound Upper bound
Acetaminophen 449.37 23.35 440.65 458.09 397 495
Amoxicillin 406.07 38.58 391.66 420.47 327 490
Baseline microhardness Iron drops 376.63 81.68 346.13 407.13 211 537
Control 42597 40.65 410.79 441.15 357 501
Total 414.51 56.95 404.21 424.80 211 537
Acetaminophen 412.00 21.16 404.10 419.90 352 461
Amoxicillin 395.40 38.77 380.92 409.88 324 487
Secondary microhardness Iron drops 215.03 72.85 187.83 242.24 124 373
Control 43233 47.72 414.51 450.15 357 537
Total 363.69 99.62 345.68 381.70 124 537
Acetaminophen -37.36 12.62 -42.08 -32.65 -60.00 2.00
Microhardness change Amoxicillin -10.66  22.83 -19.19 -2.13 -41.00 36.00
(AVHN) Iron drops -161.60 66.19 -186.31 -136.88 -272.00 -16.00
Control 6.36 25.87 -3.29 16.02 -62.00 59.00
Total -50.81 75.94 -64.54 -37.08 -272.00 59.00

SD: Standard deviation; CI: Confidence interval; Microhardness change (AVHN) was calculated as secondary VHN minus baseline VHN;

negative values indicate a reduction in microhardness, and positive values indicate an increase.
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Table 3. Pairwise comparisons of the groups regarding microhardness change

95% Confidence interval

Groups compared Mean difference (I-]) Std. error P value* Lower bound Upper bound
Amoxicillin -26.70 4.76 0.000 -39.80 -13.59
Acetaminophen Iron drops 124.23 12.30 0.000 89.67 158.79
Control -43.73 5.25 0.000 -58.24 -29.22
Amoxicillin Iron drops 150.93 12.78 0.000 115.33 186.53
Control -17.03 6.30 0.053 -34.20 0.14
Iron drops Control -167.96 12.97 0.000 -203.99 -131.93

*Tamhane’s test

Effect sizes (Cohen's d) for the pairwise comparisons were as follows: acetaminophen vs. amoxicillin: d=-1.45; acetaminophen vs. iron drops:
d=2.61; acetaminophen vs. control: d=-2.15; amoxicillin vs. iron drops: d=3.05; amoxicillin vs. control: d=-0.70; iron drops vs. control: d=-
3.34. Most comparisons showed a large effect size (|d|>0.8) according to Cohen's benchmarks, except for amoxicillin vs. control, which
showed a medium-to-large effect size (d=-0.70) despite not reaching statistical significance (P=0.053).

Table 4. Within-group comparison of microhardness

95% Confidence interval of the
Std. ) P value*. (2-
Sample name Mean L. difference .
Deviation tailed)
Lower Upper

. Hardness before -
Acetaminophen 37.36 12.62 32.65 42.08 0.00
Hardness after

A Hardness before -
Amoxicillin 10.66 22.83 -2.13 19.19 0.06
Hardness after

Hardness before -
Iron 161.60 66.19 136.88 186.31 0.00
Hardness after

Hardness before -
Control -6.36 25.87 -16.03 3.29 0.18
Hardness after

*Paired t-test
Discussion

This study assessed the effect of commonly
used pediatric medications on primary enamel
microhardness. The results showed that the
microhardness change was significantly greater
in the iron drops than in the acetaminophen,
3 amoxicillin, and control groups. The
SRS PR : 8 microhardness change was also significantly
— - greater in the acetaminophen group than in the
amoxicillin ~ group.  The  reduction in
microhardness was only significant in the
acetaminophen and iron drops groups. Thus, the
null hypothesis of the study was rejected for
acetaminophen and iron drops, but not for
amoxicillin.

s L Rocha et al. [11] evaluated the effect of four
analgesics (ibuprofen, Magnopyrol, paracetamol,

Figure 2. SEM micrographs of the specimens at x1500 ] ]
magnification: (A) acetaminophen; (B) amoxicillin; (C) iron Tylenol) on primary enamel erosion. They
drop; (D) control immersed primary molars in the respective
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medications 4 times a day for 3 days. Titratable
acidity was also measured, and microhardness
was quantified by the Knoop hardness test
under a force of 35 g for 5 seconds. The results
showed that only Magnopyrol resulted in a
significant = reduction in  microhardness
compared to the control group, and the change
in microhardness of the other study groups was
not significant; however, in the present study,
acetaminophen syrup (Velotyl) resulted in a
significant  reduction in  microhardness
compared to the control group. The reason for
the difference in the results is the difference in
methodology and study groups. In the present
study, the titratable acidity of acetaminophen
syrup was not measured and it had a higher pH
(pH=5.3) than paracetamol (pH=4.4) and
Tylenol (pH=4.3). Also, the Vickers test was used
to calculate microhardness, which is different
from the Knoop hardness test. According to Jung
and Jun [19], the higher the buffering capacity of
a drug, the greater the rate of erosion, and the
slower the drug is neutralized by salivary
remineralizing agents, causing more damage.
The higher erosion caused by acetaminophen
syrup despite its higher pH compared to
paracetamol and Tylenol may plausibly be
related to its higher buffering capacity, although
buffering capacity was not directly measured in
the present study, and this explanation remains
speculative. Alqarni [20] assessed primary
enamel erosion caused by multivitamin syrup,
amoxicillin-clavulanic acid, ibuprofen, and
acetaminophen. They used a profilometer to
assess surface roughness. They showed that the
studied drugs significantly increased the enamel
surface roughness of primary teeth, with
different intensities compared to the control
group. Despite the differences in the study
groups and the method of assessing dental
erosion, their results are somewhat consistent
with the present findings, indicating that liquid

pediatric medications with acidic pH may lead to

a significant increase in surface roughness, and
increase the caries incidence. Similarly, in the
present study, both analgesics and antibiotics
with low pH led to a decrease in microhardness.
Singana and Suma [24] evaluated the cariogenic
and erosive potential of liquid pediatric
medications (including paracetamol, amoxicillin
clavulanate, and various antitussives,
antihistamines, anticonvulsants, and nutritional
supplements) on primary teeth. They immersed
the teeth in the respective medications for 1
minute, 10 minutes, and 8 hours. They showed
that, except for paracetamol, the studied drugs
to different

significant

increased calcium dissolution

extents, and there was no
relationship between the pH of the drug and the
rate of calcium dissolution. However, in the
present study, acetaminophen syrup resulted in
a significant reduction in microhardness. In their
study, the pH of paracetamol and amoxicillin
syrups was reported to be 6.07 and 4.54,
respectively. In the present study, the pH of
acetaminophen and amoxicillin syrups was
reported to be 5.3 and 5.89, respectively.
Differences in immersion time and study
methodology, as well as pH below the critical
threshold (approximately 5.5) [25] for the
initiation of enamel demineralization, are the
reasons for the difference in the results. This
level of acidity (pH < 5.5) can cause enamel
erosion in the absence of bacterial activity, but
the composition of the acid, buffering capacity,
presence of calcium ions, and duration of contact
with tooth are more important than pH [19].
This finding is consistent with a SEM-based
study by Mahmoud and Omar [26], which
similarly found that all tested pediatric liquid
medications produced observable erosive
damage to primary enamel regardless of pH;
notably, antibiotic syrups with pH values above
the commonly cited critical threshold of 5.5
(5.68 and 6.22) still showed an irregular, pitted,

and rough enamel surface with numerous pores
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under SEM, comparable in severity to more
acidic formulations. Tupalli and colleagues [23]
assessed the erosion potential of various liquid
pediatric medications including analgesics,
antibiotics, antiepileptics, multivitamins, and
cough suppressants. Primary teeth were
immersed once for 1 minute, 10 minutes, or 8
hours. Changes in PES were assessed by SEM.
The results showed that within 1 minute, an
etched prism pattern was observed in the
paracetamol and amoxicillin syrup groups,
which was consistent with the findings of the
present study; however, after 10 minutes and 8
hours of immersion, a different pattern in the
form of crater formation was observed. In the
present study, acetaminophen syrup had a lower
pH (5.3) than paracetamol (6.4) reported in the
aforementioned study. The difference in the
results can be attributed to the differences in
experimental design, especially in terms of
immersion time, as well as the different pH of
the drugs. Chelating agents present in some
liquid pediatric medications, such as sodium
salts of various amino acids (alanine, aspartame,
glutamate) and lactate, at neutral or near-
neutral pH, can remove calcium from enamel,
resulting in erosive patterns observed under
SEM, and this process is independent of pH [23].

According to the findings reported by
Sahebnazar et al. [27], iron drops in general can
reduce enamel microhardness. Among them, the
Irofant product with lower pH and higher
titratable acidity showed the most detrimental
effect. In contrast, Sideral iron drops had the
least negative effect on enamel microhardness of
primary teeth. Lipiferr Forte iron drops used in
the present study also have the same type of
liposomal formulation and are structurally
similar to the aforementioned product. In the
present study, Lipiferr Forte caused a significant
reduction in primary enamel microhardness.
However, the extent of this reduction was

smaller compared to the iron drops reported in

the study by Sahebnazar et al. [27]. In line with
the present study, Elkhodary et al. [4] found that
Feromin iron syrup resulted in a significant
decrease in enamel microhardness of primary
teeth.

Taken together, these findings indicate that
the type of drug product,
titratable
properties may also

excipients, pH,

buffering capacity, acidity, and

chemical plausibly
contribute to the severity of changes in enamel
microhardness; however, as some of these
factors were not directly assessed in the present
study, this interpretation remains speculative
and warrants confirmation in future studies that
measure them directly. Various studies have also
pointed to a possible association between dental
caries and frequent use of oral liquid
medications [14,28,29]. The presence of sucrose
in medications leads to a decrease in dental
plaque pH and also acts as a substrate for the
proliferation of oral bacteria [14] which may
contribute to an increased risk of dental caries;
however, caries development was not directly
assessed in the present study.

Knowledge about the erosive and cariogenic
potential of commonly used liquid medications
in children is of great importance, especially in
Iran where prescription of these medications is
highly common. The results of such studies can
play an important role in increasing the
knowledge level of dentists and pediatricians
and help them in a more informed choice of
medication and provide
Also, the

appropriate information to parents about the

preventive
recommendations. provision of
possible effects of these medications on tooth
enamel, including reduction of microhardness,
increased risk of caries, and discoloration, can be
effective in promoting children's oral health.
Given the effect of iron drops on tooth
discoloration, direct contact with tooth surfaces
can be reduced by dripping the medicine on the
tip of the tongue, rinsing the child's mouth with
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water after taking the medicine, diluting it with
natural apple juice, which has been shown to
significantly reduce the adverse effect of iron
drops on primary enamel microhardness
compared with the undiluted form [27], and
brushing the teeth after taking the medicine.
Educating and providing preventive strategies to
parents, along with prescribing medication, can
prevent unwanted dental complications and
reduce parents’ concerns.

The discrepancies between the present
findings and those of previous studies are likely
attributable to

chemistry rather than pH alone. Variations in

differences in formulation
viscosity may alter the contact time and
diffusion of acidic components at the enamel
surface, while chelating agents, such as EDTA in
the acetaminophen formulation used here, can
directly bind surface calcium and promote
demineralization  independently  of  pH.
Differences in citrate or sucrose concentration
across formulations, which act as buffering and
cariogenic agents respectively, could further
account for the divergent erosive potentials
reported across studies, even among
medications with similar pH values. These
formulation-level differences, rather than a
single physicochemical parameter, likely explain
why studies using ostensibly similar drug classes
have reported inconsistent findings regarding
enamel erosion.

One limitation of this study was the failure to
assess titratable acidity, since instantaneous pH
only indicates the level of acidity at a specific
moment. Buffering capacity indicates the ability
of a solution to maintain pH against changes and
its resistance to neutralization by the saliva, and
is a more accurate indicator of the total acids
present in the product and the amount of base
required to bring the pH to a neutral level. Also,
this study was conducted in vitro on extracted
teeth. The results of in vitro studies are not
always generalizable to clinical conditions. Other

commonly used drugs with high prevalence of

use, as well as confounding factors such as
concentration, viscosity, acidity, and more
precise drug compositions, can be investigated
in future studies. In vivo studies are also
recommended to obtain more generalizable

results.

Conclusion

Within the limitations of this in vitro study,
the results showed that iron drops followed by
acetaminophen caused a significant reduction in
primary enamel microhardness. The
microhardness reduction by amoxicillin did not
reach statistical significance. These findings
should be interpreted cautiously and should not
be directly extrapolated to clinical conditions, as
important oral factors such as acquired pellicle,
mastication, fluoride exposure and oral biofilm
were not incorporated into this experimental

study.
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