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ABSTRACT

Background: This study aims to evaluate the cariogenic and erosive effects
of pediatric liquid medicines (PLM) on the enamel of primary teeth, which
have been increasingly used in children with acute or chronic diseases.

Methods: Five long-term and widely used pediatric drugs (Augmentin,
Zimaks, Calpol, Vitabiol, and Ferro Sanol B) were selected for this study. In
order to evaluate the erosive and cariogenic potentials of the drugs, the
sucrose concentrations, pH values and calcium concentrations they dissolve
from the enamel tissue were determined. The samples were subjected to
acid incineration with MARS XPress (CEM Brand) Microwave oven. Calcium
concentrations were then measured by Inductively Coupled Plasma-Mass
Spectroscopy (ICP MS). For the statistical data of the study, it was analyzed
using the SPSS Statistics 21 (Statistical Package for Social Sciences, IBM Inc.,
USA) package program. Mean, standard deviation and percentage statistics
are given in the expression of continuous variables. Data are shown as
arithmetic meansstandard deviation (AO+SD) values.

Results: Most of the pediatric liquid drugs (80%) have a pH of less than 5.5.
It is therefore critical for enamel to be affected. The syrup with the highest
acidity value was Ferro sanol B (average pH 2.96 + 0.01) and the lowest
acidity value was Calpol (average pH 6.42 + 0.03). All of the pediatric syrup
samples we used in our study contain sucrose.

Conclusion: As a result, it has been observed that syrups used for various
reasons in early childhood may cause erosion on tooth surfaces at different
pH and acidity values. All syrups examined have cariogenic effects as they
contain sucrose. Calcium transition from enamel to all solutions was
observed in all three time intervals for all pediatric liquid drugs. In general,
the amount of dissolution increased as the holding time increased. The
lowest calcium dissolution rate was observed in the Augmentin syrup sample
at the first minute (15.87 mg/L), the highest calcium dissolution rate was
observed in the Zimaks syrup sample (609.69 mg/L) at the eighth hour. There
is no statistical correlation between the pH values of the syrups and the
amount of calcium dissolved from the enamel.
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Giris ve Amag: Bu calisma, akut veya kronik hastaligi olan cocuklarda
kullamm giderek artan pediatrik sivi ilaglarin (PLM) siit dislerinin minesi

lizerindeki  karyojenik ve asindinc  etkilerini  degerlendirmeyi
amaclamaktadir.

Gereg ve Yontem: Bu calisma icin uzun siireli ve yaygin olarak kullanilan
bes pediatrik ila¢ (Augmentin, Zimaks, Calpol, Vitabiol ve Ferro Sanol B)
secildi. ilaclarin eroziv ve karyojenik potansiyellerini degerlendirmek
amaciyla, siikroz konsantrasyonlan, pH degerleri ve mine dokusundan
cozdikleri kalsiyum konsantrasyonlari belirlendi. Numuneler MARS XPress
(CEM Marka) Mikrodalga firin ile asit yakma islemine tabi tutuldu. Kalsiyum
konsantrasyonlar daha sonra indiiktif Eslesmis Plazma-Kiitle Spektroskopisi
(ICP MS) ile olciildi.

Bulgular: Pediatrik siv1 ilaclarin cogunun (%80) pH'1 5,5un altindadir. Bu
nedenle minenin etkilenmesi kritik Gneme sahiptir. Asitlik degeri en yiiksek
olan surup Ferro sanol B (ortalama pH 2,96:0,01), en disiik asitlik degeri
ise Calpol (ortalama pH 6,42:0,03) oldu. Calismamizda kullandigimz
pediatrik surup orneklerinin tamami sakkaroz icermektedir.

Sonug: Sonu¢ olarak erken c¢ocukluk doneminde cesitli nedenlerle
kullanmilan suruplann farkli pH ve asitlik degerlerinde dis yiizeylerinde
erozyona neden olabilecegi goriilmiistiir. incelenen tiim suruplar sakkaroz
icerdikleri icin karyojenik etkiye sahiptirler. Tum pediatrik siv1 ilaclar icin
her lic zaman araliginda da mineden tim soliisyonlara kalsiyum gecisi
gozlemlendi. Genel olarak bekletme siresi arttikca coziinme miktan da
artti. En dusik kalsiyum ¢ozinme hizi 1. dakikada Augmentin surup
orneginde (15,87 mg/L), en yiiksek kalsiyum ¢oziinme hizi ise sekizinci
saatte Zimaks surup orneginde (609,69 mg/L) goriildi. Suruplarin pH
degerleri ile minede ¢oziinen kalsiyum miktar arasinda istatistiksel bir
korelasyon yoktur.)

Anahtar Kelimeler: Pediatrik suruplar, ICP-MS, Ph metre

INTRODUCTION

One of the most common infectious diseases affecting children is dental
caries. Acidic by-products formed as a result of fermentation of
carbohydrates by bacteria cause a decrease in plaque pH. This causes
tooth decay by causing dissolution, destruction and cavitation in the
hard tissues of the teeth. '? Dental caries can lead to tooth loss,
impaired growth and developmental delay in children. It can also affect
the child's speech, aesthetic appearance, self-esteem and school
performance. 3 Dental erosion is defined as the irreversible loss of
dental hard tissue with acid and/or a chelator without bacterial
chemical contamination. “ Dental erosion can occur due to many factors
such as environmental factors, dietary habits, drugs and lifestyle.
Among these, the factors that most affect children are stated as drug
use and eating habits. > Medications in the form of pediatric syrup are
the best treatment for young children. The taste of pediatric liquid
medicines (PLM) is more acceptable to children than medicines in the
form of tablets. ®7 This is mainly due to sweetened solutions. Sucrose is
one of the sweeteners commonly added to pediatric liquid medicines
because it is a low-cost and easily processed sweetener. 8 It is also
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frequently preferred in the pharmaceutical industry because it
functions as a preservative, antioxidant, solvent, sedative and bulking
agent.® Especially long-term use of such liquid medicines can adversely
affect the dental structure of children with chronic diseases or allergic
rhinitis, sinusitis, otitis media and tonsillitis. "

Pediatric liquid medicines contain acids as well as sweeteners. Acids
are added to syrups as buffering agents to maintain chemical stability,
control tonicity, or provide physiological compatibility. They also
improve the aroma to increase patient compliance." In addition to the
benefits obtained, such acids also have harmful effects such as dental
erosion. Due to their acid content, pediatric liquid medications are
cited as one of the main of dental erosion.'"

In similar studies in the literature, there is evidence that the enamel
hardness of primary teeth decreases, enamel roughness increases and
morphological changes occur in the enamel with the routine use of
PLMs.™" In addition, studies are showing that the frequent use of
pediatric liquid drugs increases dentin sensitivity and the prevalence of
dental caries.'®" Therefore, these drugs require a comprehensive
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evaluation to manage both their side effects and corrosive
potential.”®"” Only a few studies are available in the literature
measuring the abrasive potential of pediatric liquid drugs on primary
teeth.20.2!

It is thought that the risk of dental caries can be reduced by
identifying an alternative harmless therapeutic agent to drugs in syrup
form containing sugar.?

In this study, since it can be an indicator of the cariogenic and
corrosive potential of pediatric liquid drugs; the endogenous pH
values of the syrups, their sugar concentrations and their calcium
dissolution potential from tooth enamel were evaluated.

MATERIALS AND METHODS

In a survey study conducted with pediatricians in the city of Hatay
frequently used and prescribed drugs were determined. In our study,
five of the most commonly prescribed and commonly used drugs were
selected, and it was aimed to evaluate the erosive and cariogenic
effects on primary teeth in vitro. Antibiotics, analgesics, multivitamin
syrups and iron medications are among these drugs that are frequently
prescribed by pediatricians to pediatric patients with acute or chronic
diseases. Augmentin, Zimaks, Calpol, Vitabiol and Ferro Sanol B were
used as drugs in the form of pediatric syrup. (Drugs used are shown in
Table 1.)

Table 1. Medicines used in syrup form

o Dry powder for Glaxo Smith Kline
Antibiotic chlﬁ:':i'g'gg d Augmentin preparation of 400/70 Pharmaceuticals
oral suspension Industry and Trade Inc.
Dry powder for Science Medicine
Antibiotic Cephalosporin Zimax preparation of 100/5 Industry and
oral suspension Trade Inc.
Glaxo Smith Kline
Analgesic Paracetamol Calpol Syrup 120/5 Drugs san. and
Trade Inc.
Ibrahim Etem Ulagay
Multivitamin Multivitamin Vitabiol Syrup 100 Medicine Industry
Turkish Inc.
. Adeka Pharmaceutical
4 A Iron Ferro virtual
Antianemic preparation B Syrup 150 Industry and Trade

Inc.

In the determination of the erosive and cariogenic potential in syrups,
the sucrose ratios in the contents of the syrups, the pH values of the
syrups and the calcium ratios that the syrups dissolve from the enamel
of the primary teeth were evaluated.

Calculation of Endogenous pH of Syrups

For endogenous pH determination, 10 mL sample from syrups was
made up to 100 mL (10% diluted) and measured with the help of a
digital pH meter (Hanna HI desktop pH meter) in Mustafa Kemal
University Technology and Research Center. The pH meter, with an
accuracy of 0.1, was first calibrated according to the manufacturer's
instructions using the pH 7 and pH 4 buffer standards. The
temperature was set to 25°C and the electrode was placed on the
sample. Before the reading was taken, the screen was allowed to be
fixed and the readings were recorded. The electrode of the pH meter
was rinsed before each measurement and placed back in the storage
solution. The measurement process was repeated three times.

Determination of Endogenous Sugar Concentration

The lane-Eynon copper reduction method was used for endogenous
glucose measurement. With this method, glucose concentration
percentage and sucrose concentration are measured. While all
monosaccharides show reducing properties, sucrose does not. For this
reason, in the measurement of sugar by chemical methods, sucrose is
first converted to invert form and measured as invert sugar together
with glucose and fructose. Since the reducing property of sugar is
utilized in the determination of sugar, other substances with reducing
properties in the environment must be removed.

Evaluation of Endogenous Erosive Potential

In this study, deciduous teeth that were previously extracted for
treatment in Hatay Mustafa Kemal University Oral and Dental Health
Hospital Pediatric Dentistry Clinic were used for the measurement of
endogenous erosive potential. Approval for the use of these teeth was
obtained from Hatay Mustafa Kemal University Non-Interventional
Clinical Research Ethics Committee on 04.10.2021.

After extraction, the soft tissues surrounding the teeth were removed.
These extracted teeth were kept in isotonic serum solution until the
study period. 64 deciduous teeth were removed from the solution and
dried separately. The teeth are divided mesiodistal by diamond disc.
Dentin was removed with the aid of a round diamond bur. (Figure:1)

Figure 1. Sample with dentin tissue removed

A fine powder was obtained by grinding the remaining enamel parts
using an agate mortar and a pestle. (Figure:2) The particle size of the
obtained powder was standardized with the help of a 120 mesh sieve.
(Figure: 3) Approximate 5 g of enamel powder was obtained from 64
primary teeth.

Figure 3. Enamel powder standardized by sieve

Enamel powder weighing 250 mg was added one by one to 5 mL
individual pediatric syrup solutions and mixed with the Dlab MX-S
Vortex mixer in Hatay Mustafa Kemal University Technology and R&D
Application and Research Center for approximately 2-3 minutes until
the solutions were homogenized. In parallel with other studies in the
literature; it has been maintained for three time intervals of 1 minute,
10 minutes and 8 hours. For each mentioned time interval, the
mixtures were centrifuged at 6,000 rpm for 20 minutes with a
Weightlab WN-CMV6000 Microcentrifuge device and the pellet and
supernatant were separated from each other. The pellets were
discarded and the supernatants were stored at +4 °C for further
analysis. The samples brought to room conditions were prepared for
incineration with a microwave oven. The samples were subjected to
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acid incineration with a microwave oven. MARS XPress (CEM Brand)
microwave burning system was used in the study. After the acid
burning process was completed, the calibration of the Inductively
Coupled Plasma Mass Spectrometer (ICP MS) device was made and the
Ca concentrations were determined by giving the samples to the
device. For the statistical data of the study, it was analyzed using the
SPSS Statistics 21 (Statistical Package for Social Sciences, IBM Inc.,
USA) package program.222 Mean, standard deviation and percentage
statistics are given in the expression of continuous variables. Data are
shown as arithmetic meanzstandard deviation (AO+SD) values. The
relationship between pH measurement results and dissolved Calcium
ratios in syrups was evaluated with the Spearman correlation
coefficient. p<0.05 was considered significant.

RESULTS
pH Measurement Results of Drugs in Syrup Form

Table: 2.1. pH values of drugs used

Calpol 16589 15858 14397 6.42 + 0.03

Vitabiol 13575 13940 13940 3.38 + 0.005
Augmentin 44652 44652 44652 422 +0.0
Zimax 24532 24898 26359 3.69 = 0.02
Ferro virtual B 34731 35096 35462 2.96 + 0.01

Most of the pediatric liquid drugs (80%) have a pH less than 5.5. It is
therefore critical for enamel to be affected. The syrup with the highest
acidic value was Ferro sanol B (average pH 2.96 + 0.01) and the lowest
acidity value was Calpol (average pH 6.42 + 0.03). Table.2.1.

Sucrose Measurement Results of Syrup Samples

Table 2.2. Sucrose percentages of used syrups

Calpol %17.77

Vitabiol %35.34

Augmentin %17.86

Zimax %19.00

Ferro virtual B %16.26

Percentages of sucrose in pediatric liquid drugs were; Calpol at a
concentration of 17.77%, Vitabiol at a concentration of 35.34%,
Augmentin at a concentration of 17.86%, Zimax at a concentration of
19.00% and Ferro Sanol B at a concentration of 16.26%.

Total sucrose ratio; the highest Vitabiol (35.34%) and the lowest Ferro
Sanol B (16.26%) were measured in the syrup sample. Table 2.2.

Calcium Dissolution Rate in Pediatric Liquid Medications

Ca ratio in syrups mg/L
40
34,5
35
28,88

30 - 27,08
25 4 ']'7,(!1
20 +
15
10

5 I

0 )

Augmentin Zimaks Ferro Sanol B Calpol Vitabiol

Figure 4. Calcium ratios in syrups

It has been determined that all of pediatric liquid medicines contain
certain amounts of calcium element in their content. The distribution
of the amount of calcium element in drugs in syrup form is shown in
Figure 4.

Calcium element transfer from enamel to all sample solutions was
observed in all three time intervals for all pediatric liquid drugs. In
general, the amount of dissolution increased with increasing residence
time. It can be said that as exposure to drugs in syrup form increases,
the rate of erosion and dissolution in enamel increases. The total
amount of calcium dissolved in syrups and the amount of calcium
dissolved from enamel are shown in Table 2.3.

Table 2.3. Amounts of dissolved calcium

Augmentin 28.88 44.75 252.6 353.4 15.87 223.72 324.52

Zimax 22.81 227.15 346.95 632.5 204.34 324.14 609.69

Ferro Sanol B 18.24 405.75 426.75 457.6 387.51 408.51 439.36

Calpol 45531 386 369.15 482.95 358.92 342.07 455.87

Vitabiol 34.5 295845 320.15 452.35 261.35 285.65 417.85

DISCUSSION

Despite the advances made in the field of preventive dentistry, the
prevention and management of dental caries in children has always
been more difficult. 2 Even if the main causes of dental caries are
known, caries could not be eliminated. Many parents are aware that
sugars cause tooth decay. They associate this situation only with the
consumption of sweets and biscuits. Parents are often unaware of the
hidden, added sugars found in many foods and beverages, including
pediatric liquid medications. &

Oral pediatric liquid medicines (PLMs), such as suspensions, syrups, and
solutions, are the best treatment for young children. In particular, long-
term use of such liquid medicines can adversely affect the dental
structure of children suffering from chronic diseases (asthma,
respiratory tenderness and convulsions) or frequent acute conditions
(allergic rhinitis, sinusitis, otitis media and tonsillitis). ¢

Sugar is often added to oral PLMs as a flavor enhancer. Because it is
both easy to process and cost effective, sucrose is the most commonly
used sweetener for this type of medicine. Fructose and glucose can also
be added to some of these drugs. These sugars act as a substrate for
oral bacteria, which are specifically responsible for sucrose
fermentation. Thus, it causes acid production and then a decrease in
intraoral pH. &10.24

Pediatric liquid medicines contain not only sweeteners but also acids.
Acids are added as buffering agents to maintain chemical stability,
tonicity, or provide physiological compatibility. They also enhance
aroma to increase patient compliance. It is also responsible for
increasing shelf life. 2° In addition to the benefits, these acids also have
harmful effects such as tooth erosion. Due to their acid content, PLMs
can also be cited as one of the main causes of tooth erosion. Erosion in
dental tissues is the loss of structure caused by a series of chemical
interactions that occur in the absence of bacteria. * This process occurs
gradually. The critical pH of tooth enamel is 5.5. Depending on the pH
of the oral cavity below 5.5 and the frequency and duration of exposure
to acids and chelating agents, erosive lesions may occur in the tooth
enamel. %

According to the study of Linnett and Seow, the prevalence of dental
erosion has increased especially among children and adolescents. %’

The etiology of dental erosion; low endogenous pH, and high acidity has
been associated with continued use of drugs that do not contain ions
such as calcium, phosphate, and fluoride. 2

Studies have shown that routine use of PLM can reduce enamel hardness
of primary teeth, affect enamel roughness, cause morphological enamel
changes, deterioration of composite materials, hypersensitivity of
dentin, and an increase in the prevalence of dental caries. Therefore,
such drugs need to undergo extensive evaluation to check for their side
effects and corrosive potential. 4%

Parents are often unaware of the harmful effects of pediatric drugs on
teeth. Pediatricians and dentists are in an ideal position to change
parents' attitudes towards oral health. 3%3' However, dentists and

213

https://dergipark.org.tr/tr/pub/selcukdentj



Evaluation of Cariogenic and Erosive Potentials of Pediatric Liquid Medicines

Cilt 11 » Say1 2

physicians are unaware of the sucrose content of commonly prescribed
syrups. Even in countries where sugar-free medicines are widely
available, many pediatricians continue to prescribe sugar-sweetened
medicines. 32

The reasons for this preference of pediatricians are; the effect of
pharmaceutical companies on doctors is thought to be drug costs or
patients' preference for sugary drugs. 333 However, in a survey
conducted by Neves et al., 80.8% of pediatricians thought that
pediatric drugs could adversely affect oral health. 32 The risk of dental
caries can be reduced by identifying an alternative harmless
therapeutic agent to drugs in syrup form containing sugar.

In the literature, there are studies and evidences for the evaluation of
the effects of drugs in syrup form on dental caries. However, only a
few studies are measuring the corrosive potential of PLM in primary
teeth. 253 Therefore, this study aimed to evaluate the erosive and
cariogenic potential of drugs in the form of syrups that are commonly
used.

Cavalcanti et al. investigated the erosive effects of different
antitussive syrups in their study. The pH, acidity and total amount of
soluble particles of the syrups in this study were investigated.
According to the results of the research, it was determined that the
pH of many of the antitussive syrups was lower than the critical pH, as
well as high acidity and sugar content. These data show that these
drugs used in children have high cariogenic and erosive potential. 362

Syrups with high pH can cause erosive lesions on teeth when used for
a long time or frequently. Oral acid production from refined
carbohydrates or sugars in drugs or beverages is defined as
acidogenicity. It has been understood that the ratio of refined
carbohydrates and additives, which differentiate the properties of the
test environments in which the experiment is performed, contribute
to pH and titratable acidity. ¥-* On the other hand, there are studies
reporting that all pediatric drugs cause erosion and calcium dissolution
on the tooth surface. %?° In this study, all syrups caused calcium
dissolution too.

Considering the precipitation of iron at high pH, buffering agents are
often added while preparing iron preparations. These buffering agents
also prevent the increase of the pH of the drug. Thus, the pH of iron
preparations decreases and their acidity increases. It is known that
after a food or beverage with high acidity is taken into the oral cavity,
the pH of the environment rises above the critical pH of 5.5 within 2
minutes. An iron preparation with low pH but high acidity taken into
the oral cavity requires a much longer time to reach neutral pH. This
situation also shows its effect on the enamel surface and increases the
formation of acid erosion. “In this study, we found that Ferro Sanol B,
which is an iron drug, has the lowest pH. We also observed the highest
calcium dissolution in this drug at the first and tenth minutes.

According to Maguire et al. examined a total of 97 drugs used by
children in terms of pH, sugar content and measurable acidity in their
in vitro study." The pH of 57% of the drugs was found below the critical
pH. As a result, they found that there was no significant difference
between pediatric sugar-free and sugar-free drugs in terms of erosive
properties, and the dose forms of the drugs were the more important
determinants of the erosive potential of drugs. "

In the study of Arora et al., it was aimed to evaluate the erosive
potential of 94 drugs used in children. In this study, pH values and
acidity of drugs were evaluated. As a result, it was concluded that the
relationship between the sugar content, pH and acidity of the drugs
was not statistically significant and that the most important thing was
the form of the drug. #' In our study, calcium dissolution from the
enamel was also observed regardless of the sugar content in the
syrups. We think that the auxiliary chelating agents in the content of
the drugs affect the dissolution of calcium. In this study, it was
determined that the effect of pH values on calcium dissolution was
less.

There are in vitro studies showing that drugs in the form of acidic syrup
increase the erosive effect on teeth. 22%%% There are also studies
showing that these drugs can reduce enamel hardness and affect the
surface roughness of enamel. '""24' The pH values of the drugs used in
our study vary between 2.96 and 6.42.

It has been determined that all of the syrups with low and relatively
higher pH included in our study dissolve calcium ions from the enamel
of the primary teeth. It was observed that the pH of the examined
pediatric liquid drugs mainly did not contribute to calcium dissolution
from the enamel. This situation has been associated with chelating
agents used in pediatric liquid drugs.

In our study, the percentage of sucrose in pediatric liquid drugs were;
for Calpol at a concentration of 17.76%, Vitabiol at a concentration of
35.34%, Augmentin at a concentration of 17.86%, Zimax at a
concentration of 19.00% and Ferro Sanol B at a concentration of
16.22%.

These findings are consistent with those of Lima et al., Kenny-Somaya
and Santos Pinto et al. “*>Lima et al. noted that 58.3% of the drugs
examined contained sucrose as a sweetening agent. *> Pomorico et al.
reported the presence of 5-54 g sucrose in 7 of 10 samples used in
their study. ¥ The most common other sweetener added to pediatric
liquid medicines is glucose. In a similar study by Subramaniam and
Nandan, it was stated that the sugar content in PLMs ranged from
0.84% to 5.49% g. 2348

Sunitha et al., on the other hand, estimated that sucrose levels ranged
from 7.2% to 77% w/v in commonly used PLMs. 234

According to Passos et al. measured sucrose levels in PLMs based on
frequency and duration of use, and the sucrose values were recorded
as 47.15% + 9.57%, 24.42% + 18.03%, and 34.43+14.83% for drugs

prescribed once a day, twice a day, and 3 -4 times a day, respectively.
49

In the study of Singana and Suma, it was stated that the sucrose
content of the syrups used ranged from 0% to 48.25%.

By the studies mentioned above, the sucrose content in the current
study ranges from 16.26% to 35.34%, confirming the fact that
pharmaceutical companies use sucrose indiscriminately.

In this study, all of the PLMs tested contained sucrose. The syrups used
in our study were the most frequently prescribed preparations by the
pediatricians in the region, and it is thought that such results may be
because the number of drugs included in the study was less than in
other studies.

As a result, it is seen that iron, multivitamin preparations and syrups
used for various reasons in early childhood may cause erosion on tooth
surfaces at different pH and acidity values. The recommendations that
can be made on this subject may become clearer with more in vitro
and clinical studies. It is thought that sugars used as flavor enhancers
in drugs in the form of syrup and syrups may cause erosive and
cariogenic effects due to the active ingredients in them. For this
reason, after the use of syrup, the oral cavity should be rinsed with
water, drugs should be used close to meal times, and oral hygiene
protocols should be observed. It may be recommended to visit the
dentist at intervals of 3-6 months, if possible, and to perform
preventive fluoride procedures.

Due to the high number of syrups containing sugar, it is thought that
the erosive and cariogenic potential is high, especially in the teeth of
children with chronic systemic diseases. It may help to raise awareness
among pediatricians and parents who prescribe drugs, for drug
manufacturers to include labels that report the amount and type of
sweetener added to drugs, and possible adverse effects on teeth. In
addition, it may be beneficial to increase the number of drugs
containing sweeteners with low erosive and cariogenic potential in the
market and to express these drugs with "tooth-friendly” symbols.
Although the in vivo environment was imitated in our research, since
the experiment was carried out under in vitro conditions, it is not
possible to fully provide in vivo conditions. In addition, in cases of
erosion, early diagnosis is very important to protect teeth. For this
reason, it can be recommended to carry out comprehensive studies in
which the enamel of the primary teeth is evaluated in vivo, taking into
account the chronic diseases, longer-term drugs with different active
ingredients are used, and the Ca, F-, (PO4) 3 contents of these drugs
are examined in more detail.
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CONCLUSION

According to the results of this study in which we evaluated the
endogenous pH, sucrose ratio and the amount of calcium According to
dissolved by the syrups from the enamel of the drug in five different
pediatric syrup forms;

- The lowest endogenous pH values of drugs in the form of pediatric
syrup were observed in Ferro Sanol B and the highest pH value was
observed in Calpol syrup sample.

- The order of endogenous pH value of pediatric syrup samples is Calpol
> Augmentin > Zimaks > Vitabiol > Ferro Sanol B.

- Sucrose was found in all syrup samples.

- Sucrose ratios are listed as Vitabiol > Zimaks > Augmentin > Calpol >
Ferro Sanol B.

- A certain amount of calcium dissolution from enamel was observed
in all of the syrup samples.

- The highest calcium dissolution rate was observed in Zimaks syrup
sample at the 8th hour.

- The lowest calcium dissolution was observed in the Augmentin syrup
sample at the 1st minute.

Statistically results were not found when calcium significant
dissolutions were compared with the pH values of the syrups.
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