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Maternal Transmission of Mutans Streptococci to Infants: Effect of Xylitol 

Cassandra J. Krupansky 

Abstract 

 

Purpose: To investigate the efficacy of xylitol-containing wipes on reducing 

maternal and non-maternal transmission of mutans streptococci (MS) in infants aged 6-35 

months. 

 Methods:  Forty-four mother-infant pairs participated in a double-blinded 

randomized controlled clinical trial, and were assigned to xylitol-wipe or placebo-wipe 

groups. Mothers were instructed to use 2 wipes 3 times daily for their infants. Saliva 

samples were collected from mothers and infants at baseline, 3 months, 6 months, and 1 

year for MS enumeration and colonies of 21 mother-infant pairs were genotyped by 

arbitrarily primed polymerase chain reaction. 

Results:  All mothers assessed had MS infection. MS colonization was found in 

12 infants, with maternal transmission only in 4 infants. There was no significant 

difference in MS colonization rates of infants in the xylitol (56%) and placebo wipe 

groups (76%) at 1 year, but more diverse and less retained MS genotypes were noted in 

xylitol wipe group. Maternal MS strains only accounted for 9% of total genotypes in 

these infants. Most non-maternal MS genotypes were transient (92%), whereas most 

maternal transmitted MS genotypes were retained (80%).  

Conclusions: Non-maternal MS transmission is an important source for MS 

colonization in infants. Daily xylitol wipe use may affect the sustainability of MS in 

infant. 



v 

 

TABLE OF CONTENTS 

              Page 

 

Title Page…..……………………………………………………………………………...i 

Acknowledgements……….………………..…………………………………………….iii 

Abstract……………………………………………………………………………...…....iv 

Table of Contents……………………………………………………………………....…v 

List of Tables………..…………………………………………………………..…...…..vii 

List of Figures………………………………………………………………………...…viii 

 

1. Introduction…………………..……………………………………………………......1 

2. Background and Significance………………………………………………………...1 

 Dental caries……………………………………………………………………….1 

 MS transmission and xylitol………………………………………………………5 

 MS transmission and AP-PCR…………………………………………………...10 

 Aims, significance, and hypothesis………………………………………………11 

3. Methods and Materials……………………………………………………................12 

   

Subjects and study design…………..……………………………………………12 

 

 Saliva collection……………..…………………………………………………...14 

 

Microbiological assays……………………………………………...…………....14 

 

 Genomic DNA extraction and AP-PCR …...……………………………………15 

 

 Data analysis………………………………………..…………………................16 

 

 4. Results……………………………………………………………………….……….16 

 

Subject demographics at baseline…………………………………………..........16 

     



vi 

 

 MS colonization…………………………….…………………………………....17 

 AP-PCR results of MS colonization in mothers and children…………………...19 

 

5. Discussion………………………………………………………………….................22 

 

6. Conclusion……………………………………………………………………............26 

 

7. References……………………………………………………………………............27 

 

8. Appendix………………....………………………………………………….………..31 

 Flyer……………………………………………………………………………..31 

 Consent form……………………………………………………………………..32 

 CHR approval…………………………………………………………………....40 

9. UCSF Library Release……………………………………………………………….41 

 

 

  

 

 



vii 

 

List of Tables 

 

               Page 

Table 1. Subject Demographics at Baseline......................................................................17 

 

Table 2. Percentage of Mutans Streptococci Colonization Rate at Baseline and Follow-up 

Visits in Infants ………………………………………………………………………….18 

Table 3. MS Infection Level Changes of Each Group at 3 Months, 6 Months, and 1 Year 

Compared to Baseline (Mean SE) in Infants …………………………………………...19  

 



viii 

 

List of Figures 

 

               Page 

Figure 1. Study Design…..................................................................................................12 

 

Figure 2. Change in MS Colonization Rate at 1 Year Compared to Baseline 

 in Infants………………………………………………………………………………...18 

Figure 3. AP-PCR Results for Mother-Infant Pair #19………………………………….19 

Figure 4. Total Genotypes and Total Retained Genotypes in Infants between the Two 

Groups……………………………………………………………………………………20 

Figure 5. Source and Retention of MS Genotypes in Infants…………………………...21 

 

 

 

 

 

 

 

 

 

 



1 

 

1. INTRODUCTION 

 Dental caries is the most prevalent disease in children, affecting 5-8 times as 

many children as asthma.
1
  Surveys reported that 50% of 5-8-year-old children had 

experienced caries, and moreover 20% of the child population experiences 80% of the 

disease.
2
  The majority of Americans have seen an improvement in their oral health status 

between 1988-1994 and 1999-2004, however prevalence of caries in primary teeth have 

increased for children aged 2-11 years.
3
 Dental caries is especially prevalent among those 

of low socioeconomic status and underdeveloped countries,
4
 but is also widely found in 

the general population, posing a serious threat to child welfare.  This illuminates the need 

for improving our understanding of prevention methods.  

 

2. BACKGROUND AND SIGNIFICANCE 

2.1 Dental Caries 

Caries is a bacterial disease resulting from interaction among acidogenic bacteria, 

fermentable carbohydrates metabolized by microorganisms to organic acids, and tooth 

surfaces that are susceptible to acid dissolution. Mutans streptococci (MS), including 

Streptococcus mutans and Streptococcus sobrinus, have been recognized as the major 

etiological bacterial species in human dental caries and in early childhood caries (ECC).
5-

8
   This group of bacteria has the ability to adhere to enamel, produce acid from dietary 

carbohydrates, and survive at low pH.  The acids diffuse into the tooth structure and 

results in the dissolution of carbonated hydroxyapetite mineral. Hypocalcification of the 

tooth enamel further increases tooth susceptibility to the expression of dental decay. 
9
 

Loss of enamel from hypocalcification would be less resistant to the effects of a low pH 
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caused by a frequent highly cariogenic diet.  However, protective factors found in saliva 

such as calcium, phosphate, and protein as well as the antibacterial agents chlorhexidine, 

fluoride, and iodine can challenge the demineralization process. The balance between 

protective and pathological factors determines progression or reversal of dental caries.
10

 

A rampant form of the disease known as dental caries is referred to as early 

childhood caries (ECC). Previously terms such as “nursing bottle caries”, “baby bottle 

tooth decay”, “caries of incisors”, “labial decay”, and “rampant caries” were used to 

describe the pattern of disease that is now broadly classified as ECC. Over the past 

couple of decades the AAPD has adopted the term “early childhood caries” versus the 

multiple aforementioned terms to better reflect its multifactorial etiology recognizing that 

the distinctive clinical presentation was not always associated with poor feeding 

modalities and that caries was an infectious disease. 
11

  

 The American Academy of Pediatric Dentistry (AAPD) defines ECC as “the 

presence of one or more decayed (noncavitated or cavitated), missing (due to caries 

lesion), or filled tooth surfaces in any primary tooth in a child 71 months of age or 

younger”.
11

  Moreover, the AAPD has categorized an even more advanced form of ECC 

as severe-early child hood caries(S-ECC).  This form of the disease is in children younger 

than three years of age, or having any signs of smooth surface caries.  In addition, from 

ages three to five, one or more cavitated, missing (due to caries), or filled smooth 

surfaces in  primary maxillary anterior teeth or a decayed, missing, or filled score of ≥ 4 

(age 3), ≥ 5 (age 4), or ≥ 6 (age 5) surfaces constitutes S-ECC. 
11

   

  ECC can begin soon after the eruption of primary teeth and can progress very 

rapidly.
11

  Thus prevention of early colonization and clearance of early colonization of 
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MS may be advantageous for prevention of ECC in young children.  Severe cases of 

dental caries can lead to pain, abscesses, infection, and malocclusion which can be 

associated with chewing difficulty.  This can subsequently lead to malnutrition, 

gastrointestinal disorders, and retarded growth.
12, 13

  Other potential consequences of pain 

and infection are emergency room visits and hospitalization.
14

  In fact, infants with ECC 

grow at a slower pace and some are severely underweight.
15

  Furthermore, absence from 

school and increased days of restricted activity may result, which can affect a child’s 

ability to learn and develop.   There may also be consequences such as poor speech 

articulation, social ostracism, a decrease in quality of life, and low self-esteem.
16

  

 Studies have demonstrated that MS colonization at a young age is an important 

risk factor for early caries initiation.
17

 The timing of initial oral colonization of S. mutans 

has been controversial. Traditionally, it has been suggested that this initial colonization 

occurs when the eruption of the teeth provides non-desquamating surfaces for bacterial 

adherence.
18-20

  Earlier clinical studies show that MS could not be detected in predentate 

infants,
18, 21

  but could after the insertion of acrylic cleft palate obturators or eruption of 

primary teeth.  A longitudinal study 
21

 reported that MS were detected in 20% of infants 

12 months to 16 months old.  In addition, none of the subjects had detectable MS during 

their first year of life.  A Japanese study looking at the acquisition of MS in a population 

of thirty-nine children in a Hiroshima day nursery reported that the cumulative 

probability of detecting MS was 20% in children harboring 10 teeth and 40% in children 

harboring twelve teeth.  These observations indicated that MS are not colonized in the 

oral cavity until the later stages of primary incisor emergence.
22

  In 1993, Caufield and 

colleagues presented a paper with evidence to support a discrete “window of infectivity” 
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for MS colonization.
19

  Oral bacterial levels of 46 mother-child pairs from infants birth to 

age five years were studied to determine the age of acquisition of MS.  Twenty-five 

percent of their infant population acquired MS by 19 months of age and 75% by 31 

months of age.  They concluded that the acquisition of mutans streptococci in young 

children most likely takes place during a “window of infectivity” from 19 to 31 months 

of age. A second window of infectivity may occur when the permanent teeth start 

emerging between six and 12 years of age.
19

  Straetemans found that about 75% of 

children uninfected at age 5 became infected by age 11.
23

 

More recent clinical investigations have reported that MS can colonize in the 

mouths of children earlier than 19 months of age, and even in the mouths of predentate 

infants. These recent studies on acquisition of MS weaken the thought that a nonshedding 

oral surface is required for colonization.   Tanner and coworkers have demonstrated that 

the fissures present on the tongue appear to be an important ecological niche.
24

  Karn and 

colleagues looked at the relationship of age with MS colonization in infants.
20

  One 

hundred forty-nine inner-city children between the ages of 8 months and 15 months still 

using a baby bottle were sampled for MS.  Evidence of MS colonization was seen as 

early as 10 months of age.  For children 12 months old, 25% had detectable MS levels; in 

the 15 month-old age group, 60% were colonized. Wan and colleagues have found that 

over thirty percent of children as young as three months of age, as well as six-month-old 

children without teeth were already infected with mutans streptococci; and early 

acquisition was associated with the presence of Bohn’s nodules and maternal MS 

levels.
25

  A study by Milgrom and colleagues showed that S. mutans was detected in 25% 

of the predentate children investigated.
26
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Children with earlier colonization by MS have higher caries experience compared 

to those colonized later or not at all.
5, 27

  Almeida et al. reported that children with ECC 

had a mean number of new carious lesions four times higher than that of children without 

ECC.  Similarly, Kohler et al reported that 89% of children with MS colonization by two 

years of age had dental caries by age four.
28

  Furthermore, one fifth of ECC children 

treated under general anesthesia needed retreatment two years later.
29

  Thus removal of 

cariogenic bacteria may be advantageous for long-term caries reduction.  This could be 

achieved through early clearance of S. mutans or S. sobrinus.  The discrepancy in the 

findings may be explained by the variation in microbiological methods with different 

detection limits of species in addition to differences in population samples. 

 

2.2 MS Transmission and Xylitol 

Numerous publications have identified dental caries as a transmissible disease
5, 30

 

with higher risk of developing caries as the total MS count increases.
31

  Initial studies 

have shown mother-to-child transmission of MS to be a major route for early 

colonization.
5, 27, 32, 33

  However, subsequent studies have shown that transmission also 

occurs from non-maternal sources, such as fathers and playmates in the nursery center.
22, 

34, 35
  Behaviors that allow contact with adults’ saliva, such as sharing of food and utensils 

and having their food pretested increase the risk for MS transmission to children.  In 

addition, breast-fed children of high caries risk mothers are more likely to be at a higher 

risk for predentate colonization of S. mutans.
25

 Berkowitz et al. reported that when the 

maternal salivary levels of MS exceeded 10
5
 colony-forming units (CFU) per ml the 

frequency of infant infection (58%) was 9 times greater than compared to the frequency 
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of infant infection (6%) observed when the maternal salivary reservoirs were less than or 

equal to 10
3
 cfu per ml.

36
   

As our understanding of how dental caries is developed and transmitted is 

enhanced, preventive procedures following the medical model have been developed to 

add to a practitioner’s armamentarium versus solely relying on surgical options in an 

attempt to manage the disease.  Conventional preventive dentistry consists of regular use 

of fluoride in dentifrices or mouth rinses at home, as well as higher dosage applications 

of fluoride at the dental office, placement of dental sealants, regular dental checkups, and 

the reduction of sugar intake. More recent advancements in cariology have led us to place 

more focus on nutrition counseling with emphasis on limiting the amount, duration, and 

frequency of acid attack to the oral environment. There are 3 general approaches used to 

prevent early childhood caries according to Ismail: educating mothers about the caries 

process; examination and preventive measures in dental clinics; and development of 

appropriate feeding and self-care habits at home.
37

   Furthermore, techniques directly 

targeting the disease causing MS, such as chlorhexidine and xylitol treatments are now 

being utilized and further investigated in order to address the infectious disease aspect of 

dental caries.   

Despite the awareness of the need to decrease sugar intake to prevent dental 

caries, there has actually been an increase in the worldwide consumption and demand for 

sugar.
38

  The potentially harmful effects of sugar on the human dentition as well as the 

potential effects on systemic health, such as type II diabetes mellitus and obesity, have 

led to an increasing interest in sugar substitutes.  
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 The use of xylitol has been attractive because a clinician can recommend addition 

of xylitol without asking patients to make additional alterations to their diet. Xylitol, a 

member of the sugar alcohol or polyol family, is a sugar substitute with sweetness equal 

to that of sucrose. The polyol family also includes sorbitol, mannitol, and maltitol. 

Sorbitol and xylitol are most widely used in sugar-free products such as chewing gum, 

candies, and toothpaste.  While xylitol is considered to be non-acidogenic, sorbitol can be 

fermented at a slow rate by MS. Saccharin or aspartame, both artificial sweeteners, are 

often combined with polyol sweeteners to improve the sweetness of products. Xylitol is 

produced commercially from birch trees and other hardwood containing xylan.  Also, it 

can be found in small quantities in fruits and vegetables.  It has been approved by the 

Food and Drug Administration (FDA) since the nineteen sixties and is safe for children.  

The fact that xylitol is a compound commonly found in nature, as well as actually being 

produced as a part of normal human metabolic processes, enhances its appeal as a sugar 

substitute.  Xylitol is absorbed slowly by the gastrointestinal tract, and when it is 

consumed in large quantities, osmotic diarrhea can occur.  However, a large amount, 

which is about four to five times that needed for the prevention of dental caries, must be 

consumed.
39

    

 Sugar alcohols have been shown to be non-cariogenic and do not promote tooth 

decay.
40

  Research has shown that xylitol has a protective effect and inhibits tooth 

decay.
41

   This occurs partly by its ability to reduce levels of S. mutans in plaque and 

saliva which is achieved by reducing the level of lactic acid produced by these bacteria. 

Xylitol is absorbed and accumulates intracellularly in S. mutans and competes with 

sucrose for its cell-wall transporter and its intracellular metabolic processes.  



8 

 

Microorganisms do not readily metabolize xylitol into energy sources, in fact, S. mutans 

expends energy to break down xylitol and energy-producing intermediates are 

consumed.
42

  Short-term consumption is associated with decreased S. mutans levels in 

both stimulated saliva and plaque.  On the other hand, it is hypothesized that long-term 

consumption has selective effects on S. mutans strains resulting in selection for 

populations that are less virulent and less capable of adhering to tooth surfaces.  Thus, 

these strains are shed more easily from plaque into saliva.
40

 This idea of selection of less 

virulent strains is an important consideration for mothers who consume xylitol and 

transmit S. mutans to their children.   

Xylitol’s popularity as a sugar substitute in sugar free gums and mints is on the 

rise due to its safety and its anti-MS transmission potential. However, the levels of its 

presence in these products in the US are usually much lower than needed to have any 

significant therapeutic effect on S. mutans.  Milgrom et al. found that 6.44g/day to 

10.32g/day of xylitol reduces mutans streptococci in plaque at five weeks, and in plaque 

and unstimulated saliva at six months.  A plateau effect was suggested at 6.44g to 10.32g 

xylitol/day.
43

  Reduction of MS is dependent not only on daily dose, but is dependent on 

frequency of consumption. The xylitol frequency study showed a linear response in MS 

reduction with minimum of three administrations per day at a therapeutic dose of 10.3 

g/day.
44

  

 Numerous studies conducted among school-aged children have shown that 

consumption of gum containing xylitol reduces the extent of dental caries.  Increased 

frequency and higher doses of xylitol lead to greater reductions.  A study in Belize 

evaluated the effect of xylitol and sorbitol gums on caries rates in primary teeth with six-
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year-old subjects.   The usage of both xylitol/sorbitol mixtures in pellet form was 

associated with a caries onset rate comparable with the usage of the xylitol stick gum, 

with largest caries reduction  in the group receiving xylitol pellet gum.
45

 In another 

double-blind cohort study in Belize, schoolchildren with high rates of caries showed that 

consumption of xylitol gum was associated with arrest of carious lesions, and the highest 

dose of xylitol had the greatest effect.
46

 Other xylitol-containing products have been 

studied as well.  A field-trial use of xylitol-containing candy among schoolchildren in 

Estonia showed 35-60% reduction in caries incidence and a 54% reduction in the xylitol 

gum group compared to the control group.
47

  Although xylitol gum and lozenges may be 

effective, xylitol products that are suitable to deliver xylitol at clinically effective levels 

are needed for infants and toddlers.   

While there are no published studies on the direct effect of xylitol on dental caries 

in infants, there are studies that have looked at the influence of maternal xylitol 

consumption on acquisition of mutans streptococci by infants.  Maternal consumption of 

xylitol gum for 2 years after the birth of infants significantly reduced MS infection and 

caries experience in children up to 6 years, compared to mothers treated by chlorhexidine 

or fluoride varnish.
48, 49

  The caries preventive effect of maternal consumption of xylitol 

was further supported by this study, in which dental caries in 5-year-old children in the 

xylitol group was reduced by about 70% compared to the fluoride or chlorhexidine 

group.
50

  It has been believed that focusing on delivery of xylitol to the mother is a 

logical and effective way to stop the transmission process.  

The focus on mothers as the “point of intervention” is an outgrowth of these 

initial findings.  However, subsequent studies have shown that MS transmission also 
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results from non-maternal sources such as fathers, other caregivers.
30, 35

  Therefore, it is 

necessary to look for a more effective intervention to block MS transmission from all 

sources in children.  In the presence of both maternal and non-maternal sources of MS 

transmission, it is more efficient to target the final destination of the bacteria rather than 

the various points of origin. Direct use of xylitol product in infants is potentially a more 

effective regimen to block transmission of MS in children.  Chewing gum or lozenges 

with xylitol are the most common form of delivery among adults, but are not suitable for 

young children.  Tooth wipes are readily recommended by pediatric dentist to parents for 

oral hygiene care in infants. Tooth wipes containing xylitol present a more viable 

delivery vehicle for this age group.  One study showed significantly better acceptance of 

xylitol wipes by both parent and infant after night-time feeding, compared to tooth 

brushing.
51

  However, there are no published studies on the direct effect of xylitol wipes 

on MS acquisition and dental caries in infants. 

 

2.3     MS Transmission and AP-PCR 

The mutans group of oral streptococci consists of seven serotypes.  S. mutans and 

S. sobrinus are the most frequently isolated species from plaque in humans and associated 

with dental caries
52

, with S. mutans accounting for seventy-four to ninety-four percent of 

MS in humans.  The distinction of S. mutans vs. S. sobrinus is important due to their 

differences in initial colonization and virulence mechanisms.
53

  Routine identification of 

S. mutans and S. sobrinus is generally based upon growth on various selective media, 

colony morphology, and biochemical characteristics.  
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 Most of the early investigations utilized serologic or bacteriocin characteristics to 

distinguish MS isolates.
18, 32

 Unknown antigen extracts from heat-killed MS were tested 

against known serotype-specific antisera.
54

 Five serological groups of MS associated with 

dental caries were identified: serotypes c, e, and f for S. mutans; and serotypes d and g for 

S. sobrinus. At least 4 types of bacteriocins produced by MS have been identified 
55

. 

Newer molecular genetics techniques, including plasmid DNA profiling, restriction 

endonuclease analysis, and arbitrarily primed polymerase chain reaction (AP-PCR), can 

determine higher fidelity of MS transmission because these techniques can identify 

diverse genotypes of MS strains within the same MS serotypes or similar types of 

bacteriocins.
56, 57

  Saarela et al., one of the first to use AP-PCR for MS, found that AP-

PCR has good discriminative ability in differentiating between mutans streptococcal 

clones using two random primers, OPA-05 and OPA-13.
58

   Li et al. showed that the 

capability of the arbitrarily primed polymerase chain reaction (AP-PCR) method in 

differentiating S. mutans from S. sobrinus was comparable to the chromosomal DNA 

fingerprint (CDF) method and may serve as a viable alternative to serotying or biotyping 

MS.
56

  AP-PCR has the power to discern both homogeneity and heterogeneity of MS 

among unrelated individuals and of MS genotypes among mother and child pairs and it is 

relatively fast and easy to perform.
59, 60

  Therefore, it was used in the current study for 

MS genotyping.  

 

2.4  Aims, Significance, and Hypothesis 

The aim of this study was to evaluate the efficacy of xylitol wipes on reducing 

MS colonization of infants aged 6-35 months in a controlled randomized double-blinded 
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clinical trial by AP-PCR technique.  We hypothesized that the use of xylitol wipes would 

result in a statistically significant reduction of both maternally and non-maternally 

transmitted mutans streptococci in infants.  It is hoped that regular use of xylitol wipes 

in conjunction with brushing, may be able to prevent and delay early colonization of 

MS and further lead to decrease of caries development in infants.  

3. MATERIAL AND METHODS 

 3.1     Subjects and Study Design 

The study was approved by the Committee on Human Research at University of 

California at San Francisco (CHR approval number H9136-29560-01A, July 6, 2007). It 

is a double-blinded randomized controlled clinical trial (Figure 1).  

Figure 1. Study Design 
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In brief, forty-four qualified mother-infant pairs were recruited for the study from 

the Pediatric Dental Clinic at UCSF after informed consent obtained.  Inclusion criteria 

for the study were: 1) mothers with healthy infants aged 6 to 35 months; 2) mothers who 

were the primary caregiver of the infants (>8 hours of care daily) and had at least one 

active caries lesion within the past year.  Exclusion criteria included: 1) infants who had 

other oral or systemic diseases; 2) mothers or infants who had taken antibiotics or other 

medicine that would affect the oral flora within 3 months.   

All mothers also completed a questionnaire that addressed infant care practices, 

oral care practices, dietary habits, and demographic information.  A baseline dental exam 

was performed by two calibrated pediatric dental residents (MN and PC) on each mother-

infant pair.  At baseline, DMFS or dmfs scores were recorded using the criteria from the 

NIDCR caries diagnostic criteria. Saliva samples (stimulated saliva samples for mothers 

and cotton swab samples for infants) were collected for MS and lactobacilli (LB) 

enumeration.  The subjects were then randomized to either xylitol wipes (Spiffies Baby 

Tooth Wipes, DR Products, Tucson, AZ) or placebo wipes using a computer generated 

randomization table.  The xylitol and placebo wipes were the same in appearance and 

composition except that the placebo contained no xylitol.  Only the study principle 

investigator (JDBF) knew the group assignment while all the other investigators and the 

subjects were blinded.  The wipes were provided to the mothers every 3 months.  

Mothers were instructed to use 2 wipes to wipe the teeth and gums of the infants 3 times 

a day in addition to the routine daily tooth brushing.  Mothers were called twice a month 

to assess the compliance with the study protocol.  Any questions, concerns, or complaints 

of parents were also noted during these calls.  Saliva samples from infants were collected 
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for MS culture at 3 months, 6 months, and 1 year.  At the end of 1 year another dental 

exam was performed for all infants and dmfs scores were recorded.   

 

3.2 Saliva Collection  

 Two ml of paraffin-stimulated saliva were collected from mothers at least 2 hours 

after any food or beverage consumption.  An oral swab sample was obtained from the 

infant at least 1 hour after the last feeding and prior to any dental treatment.  Sterile 

cotton-tipped applicators (CITMED Citronelle, AL) were swabbed over the gingiva, 

tongue, oral mucosa, and tooth surfaces until the swab was saturated with saliva.  The tip 

was broken off and dropped into sterile sample tube with 2 ml of phosphate-buffer-saline.  

Saliva samples from the mother and infants were transported on ice to the laboratory for 

serial MS culture within 24 hrs.  

 

3.3 Microbiological Assays 

Saliva samples from the mothers were sonicated for 20 seconds and swab samples 

from the infants were vortexed for 30 seconds prior to preparing a 10-fold serial dilution 

series (10
-1

 through 10
-5

) in phosphate buffered saline (PBS).  One tenth ml of saliva 

sample dilution aliquot was plated on Mitis Salivarius Sucrose Bacitracin agar (MSSB; 

DIFCO, Sparks, MD) and was incubated anaerobically (85% N2, 5% CO2,10% H2) at 

37ºC for 48-72 hours for enumeration of MS.  Then, 10 typical MS colonies from each 

subject were randomly selected and isolated by further culture on MSSB.  The pure 

culture isolates were then stored in TSB glycerol broth at -80°C for future assays. 
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3.4 Genomic DNA extraction and AP-PCR 

Genomic DNA from the MS isolates was archived on Indicating FTA Classic 

Cards (Whatman BioScience, Massachusetts, USA).  One hundred µl of overnight MS 

broth culture was blotted on the cards.  The cards were dried overnight at room 

temperature and stored for AP-PCR analysis. 

A 2mm punch was removed from each archived FTA card sample and was 

washed 3 times for 5 minutes with 200 l of FTA Purification Reagent at room 

temperature.  The punches were then washed 2 times for 5 min with 200 l of TE buffer.  

The TE buffer was removed and the punch was dried in a 56 C incubator for 10 minutes 

prior to use for AP-PCR.  

 The AP-PCR reaction solution contained the following: 5 L of 10X reaction 

buffer, 200 M of dNTP, 4.0 mM of MgCl2, 2.5 units of Taq DNA polymerase 

(Invitrogen, U.S.A.), 0.5 M of primer OPA-5, sequence: 5’-AGGGGTCTTG-3’ or 

primer OPA013, sequence: 5'- CAGCACCCAC-3' (Invitrogen, U.S.A. ) and one punch 

(DNA template) in a total volume of 50 L.  

The amplification process was carried out for 35 cycles; each cycle consisted of 2 

min at 94 C to denature the template DNA, 1 minute at 36 C to anneal the primer to 

template, 2 minutes at 72 C for primer extension, followed by 5 minutes at 72 C for 

extension of incomplete amplification.  The AP-PCR products were separated by agarose 

gel electrophoresis in a Mupid-2 Mini Gel Apparatus (Cosmo Bio Co. LTD, Japan) using 

1 Kb Plus DNA Ladder (Invitrogen, U.S.A.) as a standard. DNA in the gels was stained 

with ethidium bromide for observation with a DigDoc It Imaging System (Fisher Biotech 

FB-PD 34).  
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Genetic diversity of MS isolates from each subject was evaluated based on AP-

PCR patterns produced with primer OPA 05 and OPA13, used individually, and the total 

number of different genotypes in each subject was summarized. 

MS genotypes from infants that had identical patterns with those of their mothers 

with both primers were considered to be maternally transmitted genotypes; the remaining 

genotypes from infants were considered non-maternally transmitted genotypes.  

Genotypes from the same infant were also compared at baseline, 6 months, and 1 year 

visits.  Genotypes consistently found throughout the study were considered retained 

genotypes while the genotypes that failed to be detected during subsequent visits were 

considered transient genotypes. 

3.5 Data Analysis 

The DMFS or dmfs scores, log10 values of the bacteria counts, and the genotypes 

of MS in mothers and children were calculated for each sample.  The Student t-test was 

performed to evaluate whether there were significant differences of MS levels and 

genotypes between the xylitol wipe and placebo wipe groups over time for each outcome 

measurement.  Chi-square test or Fisher exact test was used to compare the percentage of 

MS colonization between the two groups. All data analysis was performed using SPSS 10 

software. 

 

4. RESULTS 

4.1  Subject Demographics at Baseline 

 A total of 44 mother-infant pairs were recruited for the study (n=22 for each 

group).  All mothers stated that they were primary caregivers to their children.  Subject 
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demographics are summarized in Table 1.  All mothers, except one in the control group, 

had MS infection.  The majority (61%) of the study population was Hispanic.  No 

statistically significant differences were found for age, gender, caries status, and 

cariogenic bacterial levels between the xylitol wipe and placebo wipe groups (P > 0.05).  

 

Table 1.  Subject Demographics at Baseline 

 Xylitol Group  

(n=22) 

Placebo Group 

(n=22)    

Age (month) 17.1 ± 8.1 17.3 ± 8.2 

 Gender (M : F) 13:9 13:9 

Ethnicity 
(Hispanic /Asian/other) 

 

10/6/6 

 

14/3/5 

Mother 

DMFS 
Log MS (CFU/ml) 
Log LB (log CFU/ml) 

 

24.3 ± 16.4 

5.3 ± 0.9 

3.6 ± 2.0 

 

20.7 ± 16.6 

5.5 ± 1.4 

3.7 ± 2.1 

Infant 

dmfs 

Log MS (CFU/ml) 
Log LB (log CFU/ml) 

 

1.1 ± 4.7 

1.3 ± 2.3 

0.2 ± 0.7 

 

0.3 ± 1.1 

1.2 ± 2.0 

0.1 ± 0.4 

 

 

4.2 MS colonization  

Table 2 depicts the MS colonization rate in infants at baseline, 3 months, 6 

months, and 1 year.  Only 4 subjects dropped out of the study from the xylitol wipe group 

due to loss of contact or moving, while half  (11 subjects) dropped out of the study from 

the placebo group by 6 months due to resistance of the infants to the tooth wipe, and 1 

subject dropped out at 1 year due to family difficulties.  Five subjects in the placebo 

group who had dropped out of interim visits returned for the 1 year final visit. From 

baseline to 6 months, there was a trend of decreasing MS colonization in infants in both 
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groups.  However, at 1 year, the percent of infants with MS colonization increased.  

Although the xylitol group had a lower increase of MS colonization rate than the placebo 

group (Figure 2), it was not statistically significant.  Table 3 illustrates MS colonization 

level changes for each group at 3 months, 6 months, and 1 year compared to baseline in 

infants.  No statistically significant differences were found in changes of MS level 

between the two groups at all follow-up visits. The MS level in placebo group had a 

significant increase at 1 year compared to baseline (paired t-test, P<0.05) while no 

statistical significant difference on change of MS level was found in xylitol group. 

Table 2.  Percentage of Mutans Streptococci Colonization Rate at Baseline and 

Follow-up Visits in Infants 

 Xylitol group Placebo group P value 

Baseline 38% 47% 0.71 

3 Month 20% 35% 0.30 

6 Month 21% 36% 0.36 

1 Year 56% 76% 0.29 

 
 

Figure 2.  Change in MS Colonization Rate at 1 Year Compared to Baseline in 

Infants 

 
 

Chi-square test, P=0.29 
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Table 3.  MS Infection Level Changes of Each Group at 3 Months, 6 Months, and 1 

Year Compared to Baseline (mean SE) in Infants 

 Xylitol group Placebo group P value 

3 Month  -0.1  0.5 0.4  0.3 0.07 

6 Month  -0.2  0.6 0.1  0.4 0.56 

1 Year         1.4  0.6       1.9  0.5 0.44 

 

 

 

4.3 AP-PCR Results of MS Colonization in Mothers and Children 

We completed AP-PCR analysis on 21 mother-infant pairs.  Among them, MS 

was found in 12 infants (5 in the xylitol wipe group and 7 in the placebo wipe group) and 

the other 9 infants (5 in the xylitol group and 4 in the placebo group) remained free of 

MS colonization.  A total of 389 MS isolates were analyzed with primers OPA-05 and 

OPA-13 by AP-PCR.  Figure 3 illustrates genetic polymorphism and maternal 

transmission assessed by AP-PCR with OPA-05 and OPA-13 primers. 

 

Figure 3.  AP-PCR Results for Mother-Infant Pair #19 
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Fifty-seven and 89 MS genotypes were identified in infants and mothers, 

respectively.  No statistically significant differences were found for the total number of 

maternal genotypes, the total number of MS genotypes in infants, maternal transmitted 

genotypes, non-maternal transmitted genotypes, transient genotypes, or retained 

genotypes in infants at baseline, 6 months or 1 year between the xylitol wipe and placebo 

wipe groups (Student t- test, P>0.1), although infants in the xylitol group harbored more 

total genotypes and fewer retained genotypes at 1 year (Figure 4). 

Figure 4.  Total Genotypes and Total Retained Genotypes in Infants Between the 

Two Groups 

 

                          t test, P=0.09                             t test, P=0.13 
 
 

Due to the limited sample size of infants with MS colonization in the study, MS 

genotypes from both the xylitol and the placebo groups were combined to analyze the 

source and stability of MS colonization.  Only 33% of infants had MS genotypes from 

their mother and all infants had genotypes from non-maternal sources.  Maternal 

transmitted genotypes accounted for only 9% of the total genotypes found in infants.  

Seventy-seven percent of the MS genotypes detected at either baseline or 6 months were 

t test, P=0.09                                   t test, P=0.13     
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lost at 1 year.  Most of the transient MS genotypes (92%) were non-maternal (Pearson 

Chi-square test, P<0.05) whereas most maternally transmitted MS genotypes (80%) were 

retained (Student t-test, P=0.11, Figure 5). 

Figure 5.  Source and Retention of MS Genotypes in Infants 

 

 
 

 The mean (SD) number of genotypes was 4.0 (1.8) in mothers and 2.6 (3.0) in 

infants.  There was no correlation of maternal log10 MS levels with maternal genotype 

diversity.  However, maternal genetic diversity was positively correlated with the infant’s 

total genotypes (Pearson correlation, r=0.71, p=0.01), total transient maternal genotypes 

(r=0.68, p=0.02), and total non-maternal transmitted genotypes in infants (r=0.65, 

P=0.02). 

 

 

Retention of Maternal vs.  

Non-maternal Genotypes 
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5.  DISCUSSION 

A number of studies suggest that MS colonization of the oral cavity in children is 

caused by transmission from the child’s primary caregiver and that saliva may be the 

principal vehicle for transmission of MS.
5, 27, 32, 33

  Mothers were identified as the 

principal source of MS transmission to their children due to frequent contact with their 

infants in the first 2 years of life in one study.
61

  However, maternal MS transmission 

rates in children from different studies ranged from 24% in Swedish children to 88% in 

Brazilian children, which indicated variation of MS transmission source and importance 

of non-maternal transmission sources.
5, 27, 35, 61, 62

  Maternal MS levels, poor oral hygiene, 

frequent sugar exposure
63

 and child-rearing habits that facilitate saliva transfer (such as 

routine sharing of food and utensils) were found to generally facilitate transmission to 

infants at an early age.
64

  Limitations of these studies include small sample size and that 

most of these studies used cross-sectional, one-time sampling, which limits the ability to 

control variability of oral microorganisms.
65

 

Although much attention has focused on maternal transmission of MS and 

maternal consumption of xylitol gum has been shown to reduce MS colonization and 

caries experience in children, MS transmission from non-maternal sources is common.  In 

the current study, only 33% of children with MS colonization shared common genotypes 

with their mothers while all infants with MS colonization acquired genotypes from non-

maternal sources.  Further analysis showed that only 9% of the detected genotypes were 

from mothers.    It is important to note that in our study, 58% of children had MS 

colonization solely from non-maternal sources and the majority of the children had 

maternal MS infection also had non-maternal MS infection.  The results of this study 
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highlight the importance of non-maternal sources in MS transmission in infants. Thus, 

large scale studies are needed to establish how children become colonized with MS and 

find solutions to reduce or postpone the child’s caries risk.   

Transmission of MS between subjects may be due to various factors.  Each strain 

of MS may have distinct virulence, capacity of colonization, and infectivity, due to the 

fact that only some of the maternal MS strains were successfully transmitted to their 

infants.  Infants’ individual susceptibilities, such as number of erupted teeth, presence of 

enamel hypoplasia, sucrose consumption, host factors that influence bacterial attachment 

or growth, and salivary and immune factors, can be associated with variability in 

transmission.  The source of transmission is variable and the frequency of matching 

genotypes in mother-child pairs varies as well between populations.   

The frequency of matched genotypes between mother and child may be dependent 

on cultural and racial factors but generally decreases as the child becomes older.
30

  About 

60% of the subjects in our study were of Hispanic descent.  Cultural practices could have 

had an influence on the degree of contact between children and their parents and other 

individuals.  In a study by Kozai and coworkers, 31.4% of the genotypes harbored by 0-

11 year-old Japanese children matched genotypes of their fathers, while 30.5% of the 

children carried genotypes not found in either parent.
66

  In Swedish families, 44% of 3-

year-old children harbored genotypes that did not match those of any family members.
61

  

In order to successfully prevent or eliminate MS colonization and subsequent caries, it is 

import to consider the findings of these studies.  They point to the need to consider 

multiple sources of transmission, and to pay attention to non-maternal sources as well as 

maternal.   
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Our study showed high variability of MS colonization in infants.  Seventy-seven 

percent of the genotypes detected at baseline and at 6 months were lost at 1 year.  Our 

study also suggested that maternally transmitted genotypes tended to be retained, while 

non-maternal transmitted genotypes were more likely to be lost.  A few previous studies 

investigated the stability of MS genotypes in children.  A 7 -year longitudinal study 

conducted by Lindquist and Emilson
31

 followed the acquisition and subsequent loss of 

MS genotypes in 15 children and their mothers.  The authors found that non-matching 

maternal strains increased with the children’s age, which agrees with findings from other 

studies.35  A longitudinal study of 16 children showed that 63% of the MS genotypes 

were transitory and 37% were stable.  Of the stable genotypes, 72% were transmitted by 

the mothers.
35

  A tendency toward persistence of MS strains may be due to passively 

acquired immunoglobulins from mothers, which influence the infants’ selection of MS. 

In addition, specific genotypes of S. mutans may be more aggressive colonizers.  These 

results suggest complicity and variability of MS colonization and further study is needed 

to understand the mechanism and route of transmission.  This information will help to 

develop reliable regimens to prevent long-term MS colonization and thus reduce dental 

caries in young children. 

Previous studies have demonstrated delay and reduction of MS colonization and 

caries experience in children by maternal use of xylitol gums.  Isokangas and Soderling et 

al. 
48, 50

 study observed that children of mothers chewing xylitol gum had decreased MS 

levels and caries compared to mothers using chlorhexidine or fluoride varnish. Our study 

targeted xylitol intervention directly in infant by using xylitol wipe 3 times a day. 

Although less infants in xylitol wipe group had new MS colonization at, 3 month, 6 
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month, and 1 year, no statistically significant differences were found between the two 

groups. It is interesting to note that infants in the xylitol group had more diverse 

genotypes but less retained genotypes although the study failed to demonstrate statistical 

significance in these factors.   Lack of statistically significant results may be related to the 

small sample size of the study. However, it is also possible the act of tooth wiping itself 

can be effective in reducing MS colonization in infants since the new MS colonization 

rate stayed low in the placebo group, as well as the xylitol group until 6 months.   

The xylitol wipes were much better accepted by the infants compared to the 

placebo wipes, which had a 50%  (11 subjects) drop out rate by 6 months due to the 

resistance of infants to the wipe usage.  This indicates that sweetening of the tooth wipe 

plays an important role in subject’s acceptance and may be an unexpected benefit of 

xylitol on wipes.  

There are no prospective studies designed to determine the minimum effective 

amount and frequency of xylitol use to determine the dose and frequency response 

relationship of xylitol and S. mutans in infants.  In this current study, infants received up 

to 4.2 g of xylitol using two xylitol wipes each containing 0.7 g of xylitol three times 

each day.  Xylitol dose and frequency studies show that a range of 6 to 10 g divided into 

at least 3 times a day was necessary for older children for xylitol to be effective with 

chewing gum as the delivery system.
43, 44 

 Limitations of the present study include the relatively small sample size, high 

dropout rate in the placebo group, and also we did not finish AP-PCR analysis on all 

subjects that finished the study. Although we planned the study with sufficient power, we 

were not able to predict the high dropout rate in the placebo group.  A further study with 
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a larger sample size and inclusion of a no-wipe group, and placebo group with another 

sugar substitute is needed to verify whether xylitol or tooth wiping, or a combination of 

the two, is beneficial to prevent MS colonization.  Other potential MS colonization 

sources, such as grandparents, siblings, fathers, and other caretakers, as well as cultural 

practices should be investigated to better understand routes of MS transmission in 

children.   

 

6. CONCLUSION 

Our study showed non-maternal MS transmission as a main source for MS 

colonization in infants.  MS colonization of infants is from both maternal and non-

maternal sources, and therefore, it is most effective to target preventive measures directly 

to infants.  Although the results of this study did not show that the use of xylitol wipes 

significantly reduced MS transmission from mother to child as compared to placebo 

wipes with no sweetener, there was suggestive evidence that xylitol wipes reduced the 

stability of MS colonization. Effective means of delivering xylitol in a therapeutic dose 

and frequency must be identified for infants.  Use of non-cariogenic sweetened wipes 

appeared to enjoy high infant acceptance – a factor that must not be under-estimated in 

prevention regimens that rely on behavioral compliance.  
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Appendix 1: Flyer 

 

UCSF Pediatric 

Dental 

Research Study 
 

 

 

A study to look at new ways to 

protect your baby from getting 

cavities!! 
 

An 1 year study for infants 6 months through 2 years to see 
 if Spiffies™ Tooth Wipes can prevent tooth decay in babies 

 
        What it involves: 

1. FREE dental exam for you and your baby 

2. FREE 1 year supply of tooth wipes (worth over $300) 

3. A spit sample from you and your baby will be obtained  

   at the start, middle, and end of the study 

4. $50 in cash when you complete the study 

5. FREE analysis of the bug levels that cause  

   cavities in you and your baby’s mouth 

 
 

 
 

Wipes are a good way to 

 clean your baby’s teeth and gums.  

 

 For more details, please ask us  

or contact Dr. My Linh Ngo at  

(415) 476-3276  
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Appendix 2: Consent Form 

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY 

 

Study Title: Effectiveness of xylitol wipes on infants in reducing bacterial 

transmission and colonization from mother to child 

 

This is a dental research study.  Your study doctor(s), Dr. John Featherstone Ph.D, Dr. 

Ling Zhan DDS, Ph.D. from the Department of Preventive and Restorative Dental 

Sciences and Dr. MyLinh Ngo, D.M.D from the UCSF department of Orofacial Sciences 

are jointly conducting this research study. They will explain this study to you. 

Dental research studies include only people who choose to take part.  Take your time to 

make your decision about participating.  You may discuss your decision with your family 

and friends and with your health care team.  If you have any questions, you may ask your 

study doctor. 

 

You and your child are being asked to take part in this study because he/she is at higher 

risk for tooth decay, since you are likely to harbor high levels of bacteria that can be 

transmitted to your child if you have untreated decay or have had fillings placed in the 

past year. 

 

Why is this study being done? 

 

The purpose of this study is to test if using Spiffies
TM 

tooth wipes containing xylitol as a 

preventive treatment can reduce the transfer and growth of bacteria from mother to child. 

We want to find out if this treatment may help prevent early childhood tooth decay in 

your child. The study is funded by the Department of Preventive and Restorative 

Dentistry at UCSF and partly by Dr. Ray's INC., the manufacture of Spiffies
TM

 Dental 

Wipes, for subject reimbursement, Spiffies tooth wipe supplies and study expenses. None 

of the study investigator will be paid from the study. 

 

How many people will take part in this study? 

 

About 44 people will take part in this study. 

 

What will happen if I take part in this research study? 

During the main part of the study... 

 You and your child will be "randomized" into one of the study groups described 

below.  Randomization means that you are put into a group by chance. Your child 

will have a 50/50 chance (like flipping a coin) of being placed in one of two groups. 

Neither you nor your doctor will make the choice, so bias in the study is reduced. 

o If you are in group 1 (treatment group) you will receive the Spiffies
TM

 tooth 

wipes, which contain the active ingredient Xylitol. These wipes are disposable 

towelletes for tooth cleaning for your child. 
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If you are in group 2 (control group) you will receive control tooth wipes for your 

child. These wipes do not contain Xylitol but the rest of the content will be the same 

as Spiffies wipes.  

 You and your child will be scheduled for an initial visit.  

 You will be asked to complete a questionnaire about your child’s feeding habits and 

oral health care.  

 A dental examination will be completed for you and your child to record you and 

his/her tooth decay status.  

 You will be asked to chew on a piece of parafilm wax and spit into a sterile tube to 

collect half a tea spoon of saliva. A cotton Q-tip will be used to swab over your 

child’s teeth and mouth to collect his/her saliva. The saliva samples will be used to 

test the levels of tooth decay causing bacteria and study factors that make them to 

cause tooth decay. This visit will take 1 hour. 

 You will receive a 3 month supply of tooth wipes. Directions and use of the wipes 

will be demonstrated. You will need to make appointments every 3 months to pick up 

more wipes. At each subsequent 3 month visit, you will bring the containers back to 

the clinic. You will receive bi-weekly phone calls from Dr. My Linh Ngo to answer 

any questions or concerns you may have and to make sure you are using the wipes 

properly and regularly. 

 After 6 months of using the wipes, your child will be asked to come back for another 

swab/saliva sample to be taken. This visit will take about 10-15 minutes. 

 After 1 year of using the wipes, you and your child will be asked to give a final saliva 

sample. A final dental examination will be completed for you and your child to record 

the tooth decay status. This visit will take about 1 hour. You will have the option of 

receiving the results of you and your child’s bacterial levels at the conclusion of the 

study.  

 Tooth decay causing bacteria will be evaluated in all saliva samples and the tooth 

decay causing bacteria will be isolated for future study. 

 You will receive $10 cash each time you come for saliva samples or for picking up 

tooth wipes. It is a total of $50 cash as reimbursement. 

 Study location: All study procedures will be done at the UCSF Pediatric dental clinic, 

707 Parnassus Ave, San Francisco, CA 94143. 

Study Plan 

Another way to find out what you will do during the study is to read the chart below. 

Start reading at the top and read down the list, following the lines and arrows. 

Start Here 

 

Initial Visit 

Dental exam for mother and child 
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 mother and child saliva samples 

 

Device Used in This Study 

Spiffies
TM

 Tooth wipes 

 

Randomize 

(You will be in Group 1 or Group 2) 

 

Group 1 

Spiffies
TM

 tooth wipes 

With Xylitol 
 

      

Group 2 

Control tooth wipes 

 Without xylitol    
 

 

6 month child saliva sample 

 

1 year mother and child saliva sample 

Dental exam for child 

 

How long will I be in the study?  

You will be asked to use the tooth wipes for your child three times every day for 1 year.  

During this period of using the wipes, the study doctor will ask you to visit the office for 

follow-up exams at 6 months and at 1 year and pick up new wipe supplies every 3 month. 

Can I stop being in the study? 

Yes.  You can decide to stop at any time.  Tell the study doctor if you are thinking about 

stopping or decide to stop.  He or she will tell you how to stop your participation safely. 
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There is no known risk if you stop using the study tooth wipes. You may discuss for with 

your study doctor alternative regimens for your baby's oral hygiene care. 

The study doctor may stop you from taking part in this study at any time if he/she 

believes it is in your best interest, if you do not follow the study rules, or if the study is 

stopped. 

What side effects or risks can I expect from being in the study? 

You may have side effects while on the study.  Everyone taking part in the study will be 

watched carefully for any side effects.  However, doctors don't know all the side effects 

that may happen.  Side effects may be mild or very serious.  Your health care team may 

give you medicines to help lessen side effects.  Side effects may go away soon after you 

stop using the tooth wipes.  In some cases, side effects can be serious, long lasting, or 

may never go away. 

You should talk to your study doctor about any side effects you experience while taking 

part in the study. 

Spiffies
TM

 tooth wipes contain xylitol, which has been approved by the U.S. Food and 

Drug Administration (FDA) for use as a sugar substitute in foods since the 1960s.  Risks 

and side effects related to the Spiffies
TM

 tooth wipes include flatulence and osmotic 

diarrhea.  Research studies have shown that the amount of xylitol needed to produce 

dental benefits is much less than the amount reported to cause osmotic diarrhea (greater 

than 45 grams). Each Spiffies wipes contains about 0.6 g xylitol. The maximum daily 

intake of xylitol, about 2.5 g is much less than the amount  that can cause osmotic 

diarrhea. The risk of using Spiffies xylitol wipes in the study is minimal. 

 Randomization risks:  You will be assigned to a treatment program by chance, and 

the treatment you receive may prove to be less effective or to have more side effects 

than the other study treatment(s) or other available treatments. 

 Placebo risks:  If you are in the group that receives placebo tooth wipes, your child 

will go without the active Spiffies
TM

 tooth wipes treatment for 1 year. 

 Unknown Risks: The experimental treatments may have side effects that no one 

knows about yet.  The researchers will let you know if they learn anything that might 

make you change your mind about participating in the study. 

 For more information about risks and side effects, ask your study doctor. 

Are there benefits to taking part in the study? 

1. Your child will receive two free dental exams. 

2. You will receive a 1 year supply of tooth wipes. 

3. You will receive $10 for every visit, for a total of $50 in cash when you complete the 

study. 
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Taking part in this study may or may not make your child’s health better.  While doctors 

hope Spiffies
TM

 tooth wipes will be more effective than the standard (usual) treatment, 

there is no proof of this yet. 

If you are in the group that receives Spiffies
TM

 tooth wipes and it proves to reduce the 

transfer and growth of bacteria more effectively/with fewer side effects than the standard 

therapy/placebo, you may benefit from participating in the study, but this cannot be 

guaranteed. It is hoped that the information gained from the study will help to prevent or 

reduce the risk of early childhood decay. The results of the bacterial analysis will be 

available to you at the end of the study.  This information will be explained to you as 

indicators of your child’s risk for future dental decay. It is hoped that the study will 

determine if the proposed preventive treatment is a practical way to reduce the number of 

decay causing bacteria that are acquired by your child. If successful, this study will 

support the use of a simple caries preventive measure that could be easily and safely 

implemented in young children. 

What other choices do I have if I do not take part in this study? 

Your other choices may include: 

 Getting no treatment 

 Getting standard treatment for your child’s cavities without being in a study. 

 Getting a different experimental treatment/taking part in another study. 

 Spiffies
TM

 tooth wipes are available for purchase and can be ordered online should 

you choose not to participate in this study.  

You may choose not to participate in the study at any time and no further exams will be 

done, no further saliva samples will be taken nor any wipes used.  Your child may 

continue to receive dental care in the appropriate clinic as needed. 

Please talk to your doctor about your choices before deciding if you will take part in this 

study. 

Will my medical information be kept private? 

We will do our best to make sure that the personal information in your child’s dental 

record is kept private.  However, we cannot guarantee total privacy.  Your personal 

information may be given out if required by law.  If information from this study is 

published or presented at scientific meetings, your name and other personal information 

will not be used. You and your child’s name, age, ethnicity and contact information such 

as mailing address and contact phone number will be recorded for research purposes and 

mailing of the final results. All records will be handled as confidentially as possible. 

Records will be coded and kept in locked files so that only the study investigators have 

access to them. All laboratory samples and records will be identified by the unique 

subject code only. No individual identities will be used in any reports or publications 

resulting from this study. 
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Organizations that may look at and/or copy your medical records for research, quality 

assurance, and data analysis include: 

 UCSF’s Committee on Human Research 

 the Food and Drug Administration (FDA), involved in keeping research safe for 

people.  

Participation in research may involve a loss of privacy, but information about you 

will be handled as confidentially as possible.  A dental record for your child will 

be created because of your participation in this study.  Your consent form and 

some of your research test results will be included in this record.  Therefore, your 

other doctors may become aware of your participation.  Hospital regulations 

require that all health care providers treat information in dental records 

confidentially. 

What are the costs of taking part in this study? 

You will not be charged for any of the study activities. There will be no cost incurred by 

the participants. You and your child will not be charged for any exam, wipes, or saliva 

collection that are part of the study. 

Will I be paid for taking part in this study? 

In return for your time, effort and travel expenses, you will be paid a total of $50 for 

taking part in this study. You will receive $10 for each visit, for a total of $50 in cash 

when you complete the study. 

What happens if I am injured because I took part in this study? 

It is important that you tell your study doctor, Dr. Featherstone if you feel that you have 

been injured because of taking part in this study.  You can tell the doctor in person or call 

him at (415) 476-0456 

Treatment and Compensation for Injury:  If you are injured as a result of being 

in this study, treatment will be available.  The costs of the treatment may be 

covered by the University of California, depending on a number of factors.  The 

University and the study sponsor do not normally provide any other form of 

compensation for injury.  For further information about this, you may call the 

office of the Committee on Human Research at 415- 476-1814. 

What are my rights if I take part in this study? 

Taking part in this study is your choice.  You may choose either to take part or not to take 

part in the study.  If you decide to take part in this study, you may leave the study at any 

time.  No matter what decision you make, there will be no penalty to you and you will not 
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lose any of your regular benefits.  Leaving the study will not affect your dental care.  You 

can still get your dental care from our institution.  

We will tell you about new information or changes in the study that may affect your 

health or your willingness to continue in the study. 

In the case of injury resulting from this study, you do not lose any of your legal rights to 

seek payment by signing this form. 

Who can answer my questions about the study? 

You can talk to your study doctor about any questions or concerns you have about this 

study.  Contact your study doctor(s) Dr. John Featherstone at (415) 476-0456, or Dr. Ling 

Zhan at (415) 476-0921. 

For questions about your rights while taking part in this study, call the office of the 

Committee on Human Research, UCSF's Institutional Review Board (a group of people 

who review the research to protect your rights) at 415-476-1814. 

************************************************************ 

CONSENT 
 

You have been given copies of this consent form and the Experimental Subject's Bill of 

Rights to keep. 

 

You will be asked to sign a separate form authorizing access, use, creation, or disclosure 

of health information about you. 

 

PARTICIPATION IN RESEARCH IS VOLUNTARY.  You have the right to decline to 

participate or to withdraw at any point in this study without penalty or loss of benefits to 

which you are otherwise entitled. 

 

If you wish to participate in this study, you should sign below. 

 

                                                                                                                                    

            

Date   Participant's Signature for Consent 

 

 

            

Date   Person Obtaining Consent 
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The person being considered for this study is unable to consent for himself/herself 

because he/she is a minor.  By signing below, you are giving your permission for your 

child to be included in this study. 

 

 

 

            

   Child’s name 

 

            

   Parent’s name 

 

 

            

Date   Parent or Legal Guardian Signature 
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Appendix 3: CHR Approval 
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