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Sweetener content and cariogenic potential of pediatric 
oral medications: A literature

Introduction

Dental caries is caused by cariogenic bacteria that are found 
in dental plaque biofilm adhering to the tooth surface.[1] High-
carbohydrate diet, along with a high frequency and prolonged 
duration of intake of sugary foods and drinks, provides the 
optimal conditions for the initiation of the caries process. 
Harmful effects occur when sucrose is metabolized by oral 
bacteria, particularly Streptococcus mutans, into weak organic 
acids.[2] These acids cause pH to fall below a critical value 
(5.5) resulting in demineralization of enamel and disease 
progression to dental caries.[2,3] During the past decades, 
the literature has documented a relationship between sugar-
containing medications and dental caries. This relationship has 
been established particularly in chronically ill children who 
need medications for long periods of time.[4,5]

The aim of this review is to summarize the data related to 
sweetener content in pediatric oral medications, to identify 
drugs with cariogenic potential, as well as to identify common 
sweeteners used in liquid, chewable, and oral disintegrating 
medications. This review provides information intended to 
increase the awareness among health-care professionals and 
parents about the sweetener content in medications so that 
informed choices and personalized caries preventive protocols 
can be formulated for children taking long-term sweetened 
medications.

Material and Methods

A literature review was performed after conducting an electronic 
search through Medline (from 1966 to January 2017) and the 

Cochrane Library to identify studies relevant to the sweetener 
content and cariogenic potential of pediatric oral medications. 
The following key words were used “pediatric oral medications,” 
“sweetened medications,” and “dental caries”. Out of the total 
2453 articles retrieved 30 articles were found to be studying the 
potential cariogenicity of pediatric oral medications. The search 
result was further narrowed down to include reviews, in vitro 
studies, randomized clinical trials, case–control, and cohort 
studies resulting in 11 studies relevant to the research question.

Pediatric medications

Pediatric patients present challenges in terms of medication 
compliance and therapeutic efficacy.[6] In children, drug 
delivery can be difficult, and the adequate method of 
administration is usually age-dependent. In neonates, 
suppositories are preferred while liquid formulations such as 
syrups are preferred for infants. In the 2–5 years age group oral 
solutions, syrups, suspensions, or effervescent dosage forms 
are preferred, while disintegrating tablets, chewable tablets, 
or thin strips are used in the ages 6–11 years. Adolescents 
are prescribed tablets, capsules, powders, oral disintegrating 
tablets (ODTs), chewable tablet, or thin strips.[4] Although 
most children over 6 years of age can tolerate solid forms of 
medication, many remain uncomfortable with this delivery 
system until adolescence. Among the different dosage forms, 
liquid preparations are popular, easily accepted by both parents 
and children,[5] and preferred for oral administration in infants, 
and children under 5 years of age.[3,6]

Solutions are preparations in which the drug substance 
is completely dissolved predominantly in an aqueous 
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vehicle.[7] Solutions are of many types, simple formulations 
based on the constituting solvent and buffer, flavor, or 
preservative, and complex formulations comprising multiple 
solvents, solubilizing excipients, buffers, sweeteners, flavor, 
preservatives, and dyes.[4] Syrup is a solution that uses sucrose 
solution as a vehicle, resulting in a viscous preparation. Most 
syrups contain 60–80% sucrose, and little or no alcohol. 
However, other agents may substitute sucrose-based syrup 
in whole or in part. Solution of polyols, such as sorbitol, or a 
mixture of polyols, such as sorbitol and glycerin, are commonly 
used.[7] An elixir is a clear, sweetened, hydroalcoholic solution 
and because it contains a lower proportion of sugar compared 
to syrups, it is less viscous and less effective in masking the 
taste of medicinal substances. Although many elixirs are 
sweetened with sucrose, some use sorbitol, glycerin, and/or 
artificial sweeteners. Artificial sweeteners, such as saccharin, 
are usually incorporated in elixirs having a high alcoholic 
content, while sucrose is only slightly soluble in alcohol 
and requires greater quantities for equivalent sweetness. 
A disadvantage of elixirs, especially in children, is their alcohol 
content.[7] An oral suspension is a preparation containing finely 
divided, undissolved drug particles. Some suspensions are 
available in ready-to-use forms, while others are available as 
dry powders intended for suspension in liquid vehicles.[7] The 
solid added to a suspension is manufactured and packaged for 
long-term storage and transportation.[4] A chewable tablet is a 
smooth, rapidly dissolving when chewed or allowed to melt 
in the mouth. It has a creamy base,[7] usually sweetened with 
mannitol due to its sweetness, and soothing feel.[4] Chewable 
tablets are especially useful for administration in large size 
for children and adults who find it difficult to swallow the 
solid dosage forms.[6,7] An ODT is designed for patients 
having difficulties with swallowing whole tablets as the ODT 
dissolves in the presence of saliva within 1 min,[4,8] without the 
need for water.[4,9] This feature makes ODTs ideal for patients 
with dysphagia or children too young to swallow tablets or 
capsules.[7]

Sweeteners in pediatric medications

The role of sweeteners in pediatric medications is generally 
related to compliance.[6] Medication compliance in pediatric 
patients ranges from 11% to 93%[10] and oral medications with 
poor palatability may lead to non-compliance which may have 
a direct influence on the success and efficacy of the treatment. 
To overcome the palatability issues, drug manufacturers add 
sweeteners and flavoring agents to mask the original taste and 
smell of their formulations.[4,11]

Sweeteners can divided into two major groups: Natural 
sweeteners and artificial sweeteners as listed in Table 1. 
Natural sweeteners contain carbohydrate and provide energy.[12] 
Natural sweeteners include monosaccharide carbohydrates 
(glucose and fructose), disaccharide carbohydrates (sucrose 
and lactose), and polyols carbohydrates also known as sugar 
alcohols (sorbitol, xylitol, mannitol, lactitol, and maltitol).[13]

Sucrose is a disaccharide carbohydrate comprising glucose and 
fructose which is found naturally in fruits and vegetables.[12,13] 
Commercial sucrose is obtained by processing sugar cane 
or sugar beets.[14] Low cost and properties such as: Being 
a preservative, an antioxidant, a solvent, and a thickening 
agent,[15,16] make sucrose the most used sweetener in pediatric 
pharmaceutical preparations,[11] it also has been reported to 
be the most cariogenic sugar.[17] However, the carcinogenicity 
of sugars such as glucose, fructose,[18] and maltose has been 
reported to be very similar.[18-20] The difference in the ability of 
bacteria to utilize glucose, sucrose, and fructose in metabolism 
and consequently, produce acid is minimal.[21]

Fructose is a monosaccharide carbohydrate found naturally in 
fruit, honey, some vegetables, and table sugar.[12] Agave is the 
richest natural source of fructose, with 85% of carbohydrate as 
dietary fructose followed by honey with approximately 50%.[22] 
Limited evidence suggests that fructose may be slightly less 
rapidly fermented to acid than glucose. However, the difference 
may not be sufficient to decrease its cariogenicity and consider 
it as an adequate sugar alternative.[23] The sweetness response 
profile shows that fructose is perceived more rapidly in the 
mouth than sucrose and dextrose, resulting in enhancing the 
flavor of the syrup and fruit tablets. Hence, powdered fructose 
is used to coat the surface of chewable tablets, lozenges, or 
medical gums.[24]

Dextrose occurs in plants and is manufactured on a large scale 
by the acid or enzymatic hydrolysis of starch. Furthermore, 
dextrose is often used in solutions to adjust viscosity and as a 
sweetening agent.[24]

Lactose is a disaccharide formed by galactose and glucose. It is 
approximately 20%-40% as sweet as sucrose and is present in 
milk.[24,25] Lactose is used in infant formulas. It is also present 
in pharmaceutical preparations as filler and diluents in tablets 
and capsules, and in lyophilized powders, as a sweetener.[11] 
Since lactose elicits a smaller drop in plaque pH than glucose 
and fructose,[23] its cariogenicity has been reported to be less 
than sucrose.[18,25]

Many polyols or sugar alcohols occur naturally in plants, 
and they are also produced for commercial use.[14] Polyols 
can be divided into three types based on their chemical 
structure; monosaccharide-derived (e.g., sorbitol, xylitol, and 
erythritol); disaccharide-derived (e.g., isomalt, lactitol, and 
maltitol), or polysaccharide-derived mixtures (e.g., maltitol 
syrup). Sugar alcohols sweeten with less energy per gram 
(averaging 2 kcal/g), and are not fully absorbed from the 
gastrointestinal tract and hence less available for energy 
metabolism.[12,14] In general, polyols are weakly fermented 
by most oral bacteria,[26,27] and therefore, are considered non-
cariogenic.[28] Polyols such as sorbitol and xylitol produce 
only a minimal plaque pH drop and are not efficient substrates 
for plaque bacteria, therefore, are good alternatives for sugar 
substitution[6,23] Polyols are metabolized by bacteria at a 



Al Humaid: Pediatric medications and oral health

77 International Journal of Health Sciences 
Vol. 12, Issue 3 (May - June 2018)

much slower rate than glucose or sucrose or not at all.[21] 
They have minimal cariogenicity compared with sugars. Park 
et al.[29] found that compared with sucrose or fructose, polyols 
resulted in significantly less acid formation in interproximal 
plaque than fermentable carbohydrates. Finally, when taken in 
excess, polyols can produce adverse effects, such as abdominal 
discomfort, flatulence, softened stools, and diarrhea.[14]

Glycerin (glycerol) is a clear, syrupy liquid with a sweet taste.[7] 
It is often used as a stabilizer and as an auxiliary solvent in 
conjunction with water or alcohol due to its preservative 
qualities.[7,30]

Maltitol is a crystalline polyhydric alcohol with 95% of the 
sweetness of sucrose. It is formed by the hydrolysis of starch 
followed by reduction of liquefied starch.[31] Its cariogenic 
potential is as low as that of sorbitol and mannitol.[6] Maltitol 
solution is used as a bulk sweetening agent, either alone or 
in combination with other excipients, such as sorbitol in oral 
formulations.[24]

Mannitol has 50–70% of the sweetness of sucrose. In some 
individuals, mannitol causes a laxative effect if ≥20 g of it 
is ingested.[12] Mannitol possesses negative heat of solution, 
sweetness, and mouth feel, hence it is commonly used in the 
production of chewable tablet formulations.[4]

Lactitol is 30–40% as sweet as sucrose.[12] It has low cariogenic 
potential, and is considered by bacteriological studies to be less 
cariogenic than mannitol and sorbitol due to lower acid and 
polysaccharide formation by oral microorganism.[32]

Sorbitol is the most frequently added sugar alcohol to foods, 
and its sweetness is about 60–70% that of sucrose.[33] Sorbitol 
occurs naturally in many fruits,[34] and its intake has been 
associated with gastrointestinal issues such as diarrhea and 
malabsorption.[35] Sorbitol is considered non-cariogenic in 
nature, although acid formation in the bacterial plaque can 
occur during metabolism by an oral microorganism, it is very 
slow.[28,34,36-38] Sorbitol is particularly useful in chewable tablets 
due to its pleasant sweet taste and cooling sensation. It is used 
as a vehicle in sugar-free formulations in liquid preparations.[24]

Xylitol is cariostatic and has anticariogenic properties which 
help in the prevention of dental caries.[32,36,39,40] It is sweet as 
sucrose and is found in fruits, such as plums and berries and 
in vegetables.[12] None of the predominant bacteria of dental 
plaque produces acid from xylitol, and its presence reduces acid 
production from glucose in dental plaque in vivo.[41] Xylitol is 
an effective flavor enhancer of tablets and syrups and has the 
property of masking unpleasant taste of some active ingredients 
in pharmaceutical formulations.[24]

Artificial sweeteners include saccharin, cyclamate, aspartame,[42] 
and sucralose.[30] They are referred to as high-intensity 
sweeteners because they sweeten with little volume however 
these artificial or nonnutritive sweeteners offer no energy (or 
insignificant energy in the case of aspartame).[14] The intense 
sweeteners are considered to be non-cariogenic because, unlike 
fermentable carbohydrates, they cannot act as an energy source 
for dental plaque microorganism, and microbial acid and 
polysaccharides cannot be derived from them.[43]

Table 1: List of sweetening agents with GRAS listed and/or in the FDA list of inactive ingredients for approved drug products
Sweetener Origin Sweetness (compared to sucrose) GRAS status In FDA list of inactive ingredients

Acesulfame potassium Artificial sulfilimide ×130–200 - +

Aspartame Artificial dipeptide ×180–200 - +

Cyclamate and calcium salt Artificial sulfilimide ×30 - +

Dextrose (glucose) Natural monosaccharide ×0.74 + +

Fructose Natural monosaccharide ×1.73 + +

Glycerol Natural polyol ×0.6 + +

Lactitol Natural polyol ×0.4 + +

Maltitol Natural polyol ×0.9 + +

Mannitol Natural polyol ×0.5 + +

Neotame Artificial derivated 
dipeptide

×7000–13,000 + +

Saccharin Artificial sulfilimide ×300–500 - +

Sorbitol Natural polyol ×0.6 + +

Steviol glycosides Natural glycoside 
derivated

×40–300 + -

Sucralose Artificial disaccharide ×400–800 - +

Sucrose Natural disaccharide ×1 + +

Thaumatin Natural protein ×2000 + -

Xylitol Natural polyol ×0.95 - +
GRAS: Generally regarded as safe, FDA: Food and drug authority
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Aspartame is a dipeptide of aspartic acid and a methyl ester 
of phenylalanine.[36] It is 160-220 times sweeter than sucrose, 
and produces a limited glycemic response.[14] Due to the fact 
that aspartame is a source of phenylalanine,[44] the major 
consideration in the use of aspartame is in those children 
with autosomal recessive phenylketonuria.[45] Aspartame has 
been reported not to have cariogenic potential,[12,43,46,47] and 
is abundantly present as a sweetener in chewable tablets and 
liquid formulations.[11]

Although it has very different characteristics in comparison to 
non-nutritive sweeteners, high-fructose corn syrup (HFCS) is 
also considered to be an artificial sweetener.[48] HFCS is similar 
in sweetness to sucrose.[22] Partial enzymatic isomerization 
of glucose to fructose results in HFCS-42, containing 42% 
fructose, 53% glucose, and 5% higher saccharides; HFCS-55, 
which contains 55% fructose and 42% glucose; and HFCS-90, 
which contains 90% fructose and 10% glucose.[48] Both HFCS-
42 and HFCS-55 have the same monosaccharide content 
similar to that of sucrose. However, the monosaccharides, 
fructose and glucose, exist free in solution in HFCS in contrast 
to sucrose.[49] There is limited literature on the cariogenicity 
of HFCS. Ma et al.[1] compared the acidogenicity, adherence, 
and biofilm properties of S. mutans in the presence of HFCS 
to those in the presence of sucrose. They concluded that the 
adherence ability of S. mutans in vitro in media containing 
HFCS was diminished compared to the biofilms formed in the 
presence of sucrose. However, S. mutans exhibited stronger 
acidogenicity grown in the presence of HFCS relative to that 
grown in sucrose.[1]

Saccharin is largely used in hypocaloric food products due 
to its sweetening power.[11] It is 200–500 times sweeter than 
sucrose and non-cariogenic and noncaloric.[14,30,43] Although 
the carcinogenic potential of saccharin has been reported 
in animal studies, its carcinogenic potential is unclear for 
humans.[14,43,50,51] Of importance, cross-sensitivity reactions 
in children with sulfonamide allergy have been reported with 
saccharin.[30,52]

Sucralose is chemically synthesized by the reaction of sucrose 
with thionyl chloride.[24] Sucralose is 600 times sweeter than 
sucrose, noncaloric; has no nutritional value,[36] and is non-
cariogenic.[30]

Cariogenic potential of pediatric medications

Sometimes, children may be required to take medications on 
a daily basis and several times during the day for long periods 
of time. Such chronic conditions include asthma, epilepsy, 
immune deficiencies, attention deficit hyperactivity disorder 
(ADHD), cystic fibrosis, chronic renal failure, leukemia, 
cardiac conditions, and also, children with recurrent otitis 
media or upper respiratory tract infection.[53-55] Therefore, 
chronically ill children are exposed to a greater sugar load from 
oral medications than healthy children[56] leading to a greater 

risk of developing caries as a side effect of the treatment for 
their medical condition.[57,58]

The association between sugar-based syrups and dental caries 
has been reported, especially if medications are administered 
at bedtime where studies report a reduced protective buffering 
and cleansing effects of saliva due to a fall in the salivary flow 
rate.[59] According to Durward and Thou.[55] several factors 
such as high frequency consumption, bedtime consumption, 
low pH, dry mouth, and high viscosity make sugar-containing 
medicines, potentially harmful for children’s teeth. Moreover, 
bedtime consumption along with diminution in the production 
of saliva and lack of mastication movements increase the 
cariogenic potential of medicines.[60] In addition, prolonged 
oral clearance, determined by the high viscosity of some liquid 
medications and poor muscular control, can put children with 
neurological conditions, such as cerebral palsy, at risk for 
dental caries.[58] Gabre et al.[61] found a higher initial saliva 
glucose concentration and a longer clearance time in persons 
with oral motor dysfunctions compared to the controls, which 
will result in a more pronounced pH decrease. Furthermore, 
young children in comparison to older children and adults 
have slower salivary sugar clearance and larger variation in 
clearance among various foodstuffs.[62]

Few studies have reported a relationship between medications 
and the development of dental caries [Table 2].[56,57,63-70] 
Feigal et al.[64] compared the changes in pH produced after 
a 60-second rinse with seven different liquid medications 
commonly prescribed for long-term treatment to those pH 
changes produced by a rinse with a 10% sucrose solution. 
Sucrose content ranged from 0 to 70 g/10 ml for the seven 
medications. It was concluded that dental plaque pH was 
significantly lowered by all medications that contained high 
sucrose concentrations. The pH changes approached or 
surpassed those caused by sucrose. Sugars added to medicines 
can be fermented by oral bacteria leading to acid formation 
and a drop in intraoral pH.[5]

Roberts and Roberts. [57] compared the indices for 
decayed (d), extracted (e), and filled (f) surfaces in 44 children 
aged 9 months to 6 years, who had chronic medical disorders, 
had been taking sucrose-containing syrup medicines regularly 
for at least 6 months, and had been attending hospital outpatient 
clinic for 6 months to a control group of 47 children of similar 
ages, who either received no medication or took medication 
in tablet form. The results showed an increased incidence of 
dental caries and gingivitis with chronic administration of 
liquid medicines sweetened with sucrose.[57]

Kenny and Somaya.[56] determined the history of oral liquid 
medication use and incidence of dental caries in a group of 
20 chronically ill children from birth until approximately 
36 months of age. Interviews with the parents revealed daily 
doses of syrup medications and elixirs 3–4 times a day and at 
least two of these doses were administered just before or during 
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a designated nap or bedtime. It was concluded that frequent 
ingestion of sugar-containing medications contribute to the 
caries found in these children.[56]

Hill et al.[66] gathered data on the sweetener content of most 
commonly prescribed pediatric medications. Medications 
included antibiotics, antifungal agents, bronchodilators, 
antihistamines, antifungal agents, anticonvulsants, and other 
agents. The sweetener content of 150 liquid preparations 
was obtained. The results revealed that antibiotics contained 
a wide range of sucrose content (18–80%). Only four 
antibiotics preparations were sucrose-free. The anticonvulsant 
preparations, phenytoin and phenobarbital, had low 
concentrations of sucrose (20% and 13%, respectively). 
Cimetidine was sucrose-free but contained large amounts of 
sorbitol. The bronchodilators and antihistamines contained 
sucrose, sorbitol, and saccharin. The chewable tablet 
preparations contained sucrose, mannitol, or saccharin. Only 

Augmentin® tablets were sucrose-free. It was concluded that 
the sweetener content of common pediatric liquid and chewable 
medication varies widely.[66]

Nik-Hussein et al.[67] determined the sugar content of some 
commonly prescribed liquid medicines in infants and young 
children at the pediatric clinics and the University Hospital in 
Kuala, Lumpur. The sugar content of the 24 liquid medicines 
was determined using a sugar refractometer. The authors 
found that all of the liquid medicines tested contained sugar. 
The sugar content ranged from 29.4% to 61.2%.[67] Sucrose 
was most commonly used; while fructose and glucose were 
less used.

Kumar et al.[68] studied 91 antimicrobial preparations to identify 
the amount of sweeteners, flavorings, and dyes used in these 
preparations. 87 preparations contained one or more of the 
following sweeteners: Mannitol, lactose, saccharin, sorbitol, 

Table 2: Overview of studies related to sweetener content and cariogenic potential of pediatric oral medications
Title of the study Year Authors Location Outcome

Relation between medicines sweetened with 
sucrose and dental disease

1979 Roberts and Roberts[57] United Kingdom Sucrose-based medicines continuously administered 
to children cause dental caries and gingivitis

Dental caries potential of liquid medications 1981 Feigal et al.[64] USA Dental plaque pH was significantly lowered 
by all medications that contained high sucrose 
concentrations.

Sweetener content of common pediatric oral 
liquid medications

1988 Hill et al.[66] USA Antibiotics had a sucrose concentration (18–80%). 
Only four antibiotic preparations were sucrose free. 
Bronchodilators and antihistamines contained either 
sucrose, sorbitol, or saccharin.

An analysis of sugar content of commonly 
used pediatric liquid medicines its relevance 
to dentistry

1988 Nik-Hussein et al.[67] Malaysia All of the liquid medicines tested contained sugar. 
The sugar content ranged from 29.4 to 61.2%.[67] 
Sucrose was found most commonly used.

Sugar load of oral liquid medications on 
chronically ill children

1989 Kenny and Somaya[56] Canada Chronically ill children are exposed to a greater 
sugar load from oral medications than healthy 
children

Dental caries and sugar-containing liquid 
medicines for children in New Zealand

1997 Durward and Thou[55] New Zealand High-frequency consumption, bedtime 
consumption, low pH, dry mouth, and high 
viscosity make sugar-containing medicines, 
potentially harmful for children’s teeth

Oral sugar clearance in individuals with oral 
motor dysfunctions

2005 Gabre et al.[61] Sweden Longer clearance time in persons with oral motor 
dysfunctions results in a more pronounced pH 
decrease

Cariogenic and erosive potential of the 
medication used by HIV-infected children: 
pH and sugar concentration

2008 Pomarico et al.[65] Brazil Sugar was present in 7 out of 10 of the medications 
analyzed. The antibacterials contained the highest 
concentration of sucrose, ranging from 40% to 54% 
and may cause a significant risk of both caries and 
dental erosion.

Sucrose concentration and pH in liquid oral 
pediatric medicines of long-term use for 
children

2010 Passos et al.[69] Brazil Pediatric medicines studied have a high sucrose 
content and low pH, which vary according to 
therapeutic class, daily dose, and brand.

Are pediatric antibiotic formulations 
potentials risk factors for dental caries and 
dental erosion?

2016 Valinoti et al.[70] Brazil Antibiotics presented high concentration of sugars, 
high titratable acidity, pH below the critical 
value and high viscosity which can be considered 
risk factors for dental caries and erosion when 
consumed frequently

Cariogenic potential of the commonly 
prescribed pediatric liquid medicaments in 
Kingdom of Saudi Arabia: An in vitro study

2017 Gupta and Panda[71] Saudi Arabia All the pediatric medicines contained sucrose and 
acidic pH
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and sucrose. Sucrose was found to be present in 74 (85%) 
of the 87 preparations, followed by saccharin in 30 (34%) 
preparations. Mannitol, lactose, and sorbitol were each present 
in 7 preparations.[68]

Passos et al.[69] determined the pH and sucrose concentrations 
of 71 pediatric medications of long-term use in Brazil. The 
highest sucrose value concentrations were found in respiratory 
and antibiotic preparations. The sucrose concentration values 
were higher in syrups than any other formulations. Glucose 
was found in 16 medicines and sucrose in 58 medications, and 
the average pH value was 5.89±2.02.69. It was concluded that 
the high sucrose concentration and low pH in the pediatric 
medicines studied varied according to therapeutic class, daily 
dose, and brand.[69]

Pomarico et al.[65] evaluated the pH, presence and concentration 
of sucrose, glucose, lactose, and fructose in 10 medications (7 
antiretroviral and 3 antibacterial agents) that are commonly 
used for the management of HIV infection in children. 
Antibacterials displayed the highest sucrose concentration, 
ranging from 40% to 54%.[65] Glucose was detected in one 
of the medications, sucrose was found in seven, and none 
contained lactose. Fructose was not found in these medications.

Subramanian et al.[5] assessed the type and sugar concentration 
of 10 commonly prescribed liquid medications in India. 50% of 
the preparations contained sucrose, glucose, and sorbitol with 
sucrose observed in 9 and glucose in 7 of the medications.[5]

Valinoti et al.[70] assessed the sweetener content, cariogenic and 
erosive potentials of 29 pediatric antibiotics and concluded that 
many antibiotics presented high concentration of sugars (n = 
24), high titratable acidity (n = 27), pH below the critical value 
(n = 15) and high viscosity which can be considered risk factors 
for dental caries and erosion when consumed frequently. These 
results corroborate with the results of a recent study by Gupta 
and Panda,[71] where authors concluded that all the pediatric 
medications contain sucrose and an acidic pH. The authors 
further concluded that the parents and dentists are unaware of 
the hidden sugars and cariogenicity of these medications as 
reported in previous studies.[72,73]

Oral health preventive measures

It is expected that concerned physicians and the other primary 
caregivers be aware of the risk of oral health discrepancy due 
to the incessant usage of pediatric medicines. There also need 
to be a focus on prevention of dental caries during pediatric 
wellchild visits by education and motivating parents, about 
the importance of oral hygiene practices and awareness on 
sugar-containing medicines and suggest alternate options 
available.[55,57,58,64,72]

The oral hygiene practices should include regular brushing 
with toothpaste containing optimal fluoride for preventing 

dental caries. Oral hygiene must be insisted for all children 
taking sweetened medication after each dose of medication 
as a primary step for minimizing the risk of dental caries and 
dental erosion.[57,60,73] Patients should be encouraged to take 
medications at mealtimes only, and to avoid taking medicines 
before going to bed especially, due to decreased oral clearance 
at night time. The use of non-cariogenic substances in 
medicines or sugar-free medicines must be suggested whenever 
possible. Pediatric dentists must ensure that the parents seek 
regular preventive oral care for their children and follow the 
routine oral hygiene recommendations after every dose of 
medication.[55,72,73]

Awareness of the dangers posed by these medications should be 
promoted on the labels of the medications by the manufacturers 
and regulatory authorities, to bring about increased availability 
and judicious use of sugar-free liquid medications.

Conclusion

A case-based approach should be used for the choice of 
sweetened medications. For short-term treatment regimens, 
use of nutritive sweetener based formulations is more 
suitable as the minimal sweetener content is unlikely to 
cause complications, along with appropriate oral hygiene 
instructions. Caloric/nutritive sweeteners should be strictly 
avoided in diabetic children as they have a potential to raise 
plasma glucose level and cause dental caries especially if used 
for a long-term dosage. Drug manufacturers should explicitly 
state the purpose of a particular sweetening agent in pediatric 
medical preparations clearly described on labels in addition to 
drug interactions, adverse reactions, and contraindications. The 
potential laxative effect of polyols (e.g., sorbitol and mannitol) 
should be emphasized along with their osmotic properties and 
their potential effects on bioavailability.

As a drug class, analgesics and antibiotics were most likely 
to contain sweeteners with a high cariogenic potential. 
Psychotropic and respiratory preparations, on the other hand, 
were less likely to contain sweeteners with high cariogenic 
potential.

Despite the availability of multiple and novel sugar 
substitutes, many products in the market continue to include 
sweeteners with cariogenic potential. Alternative measures to 
improve the flavor or taste using techniques such as coating, 
complex formation, choice of vehicle, and adjustment of 
viscosity should be considered in the development of drug 
formulations. Drugs with a neutral taste should be formulated 
for patients undergoing treatment of chronic conditions. The 
recommended pediatric dosage forms worldwide are flexible 
oral solid dosage forms, such as orodispersible tablets and/or 
tablets used to prepare oral liquid preparations which are found 
to be suitable for younger children. Accurate and consistent 
administration of oral pediatric formulations can be achieved 
using modified feeding bottles and pacifiers with medicines 
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placed in a reservoir, help improve the palatability of oral 
solutions using a dose-sipping technology and help increase 
product stability using a pulp-spoon with a single dry dose 
of medicine. These current modifications of pediatric dosing 
devices facilitate and assist in the oral delivery of liquids to 
small children.

The advent of safer natural sugars and the advances in the 
understanding of neurobiological mechanisms for taste 
perception, improved drug palatability and pediatric dosing, 
pediatric specialists and physicians should be able to provide a 
tailor-made medicine for each child with least adverse effects 
in the near future.
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