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Abstract: Problem statement: Dental caries is a chronic disease worldwide, edusainly by
microbes. The orthograde approaches still remairottly option of treatment. Lack of rapid antibioti
sensitivity determination of the dental pathogenaisrate limiting step in the field of Dental
Microbiology. Approach: The culture dependent analysis was used for tiay stf oral microflora
from five healthy individuals as well as three earinfected buccal cavity (one with pit and fissure
caries and two with smooth surface cari@sults: The study revealed a0 times higher bacterial
count in healthy buccal cavity. The molecular comityuanalysis mostly revealellebsiella sp,
Staphylococcus sp, Bacillius sp., Sreptococcus sp. andGranulicatella sp in caries infected samples.
Microbial isolates from surface caries of one & subjects (DS5 and DS6) showed resistance to most
of the drugs except Polymyxin B, while Ampicilliresistance was common for all. Most of the
consortia from both the healthy and infected irdlials’ revealed presence of plasmids. Two step
cultivation based antibiotic sensitivity detectigave consistent result within 18-20 h as opposé¢hdo
conventional 48-72 h. A model for oral applicatiohantibiotic to tooth surface was worked out to
inhibit demineralization. Conclusion/Recommendation: This study reports a rapid antibiotic
sensitivity detection system for selection of tneamt regime. It also proposes a model antibiotic
applicator for treatment of surface caries. Detecf antibiotic sensitivity before administratiof
antibiotic can prevent misuse of antibiotic therdggding to enhancement of multi drug resistance.
The therapy conducted on the basis of the sengitd@ta can prevent the demineralization and
escaping of the isolates into the blood strearmduidoth extraction.

Key words: Dental microflora, surface caries, pit and fisswaries, demineralization, Shannon
diversity, Mueller Hinton Agar (MHA), Luria BertaiiLB)

INTRODUCTION causes demineralization of the dentin and cementum
and even degrades the organic matter of the teeth
Tooth decay otherwise known as dental caries igHardie, 1992; Lillemark and Bloomquist, 1996; Heut
one of the most common chronic diseases prevaiting 1994). Bacterial population can even cause protieoly
the human population, its epidemiology rate beingdestruction of the collagen matrix eventually |eagio
stated as five times greater than that of asthnoaut@] irreversible demineralization of dentine.
1994). This disease can be defined as an irreversib Human oral cavity can be considered as a complex
infection of teeth and is usually considered asdsead  ecosystem with diverse acid tolerant and acid peivdu
in origin (Shivkumaret al., 2009). It is basically a microbiota. Extensive reports based on culture
dynamic process taking place in the microbial dépos dependent and independent approaches give an daccoun
on the teeth otherwise known as plaque. The acidoge for existence of 200-300 species in human dental
bacteria inhabiting the microbial biofilm utilizeneg  plaque (Islamet al., 2007). Among the myriad of
fermentable carbohydrates and as a consequence lowgopulation in the oral cavity, major fraction ofcat
the pH of the surrounding area. This acidic conditi 70% in reported to be noncultivable (Aatsal., 2005).
Corresponding Author: S. Ray Chaudhuri, Department of Biotechnology, MRsngal University of Technology, BF-142,
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The availability of nutrients and moisture, favdolen  approach is the application of antimicrobials véthaim
temperature and occurrence of adherence surfaae eliminate the arch cariogenic species. Chlodipgi
inside the oral cavity creates a compatibledigluconate (CHX) is a commonly reported drug which
environment for development of microbial biofilm. eliminates or suppress&mutans (Islam et al., 2007).
The proteins and glycoprotein in the host's mouthOther commonly used antimicrobials are Amoxicillin,
prepare a conditioning film for plaque initiatiolslam  Kanamycin, Tetracycline, Cefepime sulbactum in
et al., 2007; Houte, 1994). combination (Srivastava and Chaudhury, 2011). But
A number of investigations linkKStreptococcus  again the rampant use of antimicrobials leads #rpsh
mutans, an acidogenic bacterium to the development ofise in antibiotic resistance of microbes whichndtas a
caries (Aaset al., 2008; Islamet al., 2007; Beckeret hindrance in disease prevention and treatment (Retad
al., 2002; Prezaet al., 2008). Apart from their al., 2002; Roberts, 1998; Srivastava and Chaudhury,
fermentative ability, these bacteria are known t02011). In the light of the above consequencesijfaignt
produce insoluble polysaccharides like dextran thic effort is devoted towards understanding the caries
enhances the biofilm development. Along theetiology and designing alternatives for preventand
progressive stages of the caries the bacterialil@rof therapeutic intervention.
changes and species of gener&élionela, The purpose of this present study in three foids (
Lactobacillus, Bifidobacterium, Propionibacterium, a culture based microbial screening of healthy and
Actinomyces, Enterococcus, Atopobium, Selenomonas, infected teeth in adults, (b) to perform a rapidthod
Prevotella and Pseudoramibacter take up a major role. of antibiotic sensitivity detection to facilitatehet
Species ofLactobacillus and Vellionella are weakly diagnostic process, (c) development of an effective
adherent and thus depend & mutans for caries treatment method. This study would lead to a dedail
initiation (Gross e al.,, 2010). Moreover the understanding of caries pathobiology and contriltate
predominance ofLactobacillius in the secondary improved prevention and treatment of this significa
dentines is due to the production of antimicrobialshealth problem.
which inhibits the growth o6 mutans (Houte, 1994).
Similarly Velionella sp. acts as a sink for the lactic acid MATERIALSAND METHODS
produced by the preliminary inhabitants to generate
weaker acids like propionic and acetic acid. Thegréb Subject selection: Three adult subjects were selected
stimulates the glycolysis process in the lacticdaci who ranged in age from 35-70 years. The first Subje
producers likeStreptococcus andLactobacillus (Becker  (S1) had deep pit and fissure caries, the secobje&u
et al., 2002). The incidence of different microbial (S2) had severe surface caries whereas the thbjg&u
groups is linked to the stages of infection and igS3) was affected with severe rampant and surface
explained by ecologic disruption model of cariescaries. None of the subjects were exposed to any
pathobiology (Li et al., 2005).  Thus, microbial jmmediate antibiotic treatment before being setbfte
screening of healthy and infegted teeth is essigtuiia microbial screening. The healthy control group
unde_rstand the_ potent ecologlcal role of the difer consisted of five subjects (HS1-HS5) within the age
species associated with caries. The dangers of thl%mge of 22-28 years. The control subjects did not

disease can b‘? linked to the_ various syst(_em|c “”Bisr receive any antibiotic treatment in the recent pasbre
such as infective endocarditis, bacteremic seeding being enrolled in this study

heart valves and even increased risk of coronaaythe
disease and cerebrovascular events. Excessiveribhcte : L
load in the oral cavity may even lead to gingivitis Samplmg for culturgdependent screening. AJet, of .
periodontics, perimplantis (Cate, 2009; Marsh, 200 sterile water was dispensed from a 2 mL syringe in
Nakanoet al., 2009). These oral bacteria can enter the’rder to wash the tooth surface. The water waseslick
blood stream during dental procedures such as tooff@ck from the tooth surface and stored in a migefu
extraction, periodontal surgery, scaling and roottube for further analysis. §0L of the collected sample
planning or even regular brushing, flushing or evenwas evenly spread on Luria Bertani (LB) agar (1%
during chewing of food. By far the most widely used Tryptone, 0.5% Yeast extract, 0.5% NacCl, 1.5% agar,
therapeutic method is fluoride based since itgpH 7-7.5) and was incubated at 37°C for overnight.
application  prevents dissolution and allows Sterile water was used as negative control for eath
reprecipitation of enamel and dentin. But regulse of  of experiment in case of both healthy and infetéeth.
fluoride can have negative impacts like fluorosigla The preliminary analysis was based on viable arlint
other toxicological effects. Another conventional in terms of CFU/mL and the basic colony morphology.
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Screening for the presence of plasmids. Since the
consortia as well as the pure isolates demonstrated
antibiotic resistance, an attempt was made to sdi@e

the presence of plasmids in them as an indirechodet

to understand the molecular mechanism of antibiotic
resistance. The plasmid isolation, transformatioto i
ampicillin sensitive hosts and finally screeningookitive
transformants were done by following the procedure
reported by Chaudhuri and Thakur (2006).

Development of a rapid antibiotic sensitivity
detection Kit: Since the standard antibiotic sensitivity
assay for biological sample was a time consuming
process, a modified method was designed to redwece t
Fig. 1: Picture of a tissue culture plate depictthg  detection time of the antibiotic sensitivity.
arrangement of the antibiotic sensitivity kit that A jet of 20 L sterile water was used to wash the
could be used for clinical and environmental grface of the infected tooth. Thereafter a swatk st
sample screening. The arrow indicates wellsyas ysed to collect swab samples from the washed
with growth. The same kit was also used forqqih surface. The swab stick was transferred th 8fn
antibiotic sensitivity detection of contaminated o5 proth (1% Tryptone, 0.5% NaCl, pH 7.0), mixed
blood, sputum and urine properly by vortex and incubated at 37°C for 2 kdem
. ) shaking condition at 150 rpm (Shaker, Lab companion
‘Two of the consortia, one obtained from the buccak) 300R). This initial culture was used as innooulior
cavity of S1 and the second from S2 were furthethe second step of detection on culture plates and
selected for obtaining pure isolates by followif® t  therefore the procedure is called the two stepvation
pure culture technique as reported earlier (Adatsih, technique.
2007). In the second step of the analysis, a 24 weluéss
L ) culture plate (Cell star cat n0.662160) was uset @i
Molecular ~ characterization of consortia:  The  elis containing 2 mL LB agar each while the re2t 2
molecular characterization of the different coriaods \yelis were filled with 2 mL of AS agar (1% Tryptane
well as that of the pure isolates obtained from theg) 5oy NaCl, 1.5% Agar). The wells were then marked

infected buccal cavities was done on the basis6& 1 according to the eighteen different antibioticsr Bach
rDNA sequence analysis. The detailed steps of mtEec  got  two of the AS agar containing wells were

characterization were followed as reported by Chatid  considered as positive controls and one AS agar

and Thakur (2006). The sequences were analyzed Ryyniaining well was labelled as negative contrdieT
BLAST against Ger_wBank in order to depict the idgnti o LB agar containing wells were used as positind
of the closest neighbours and thereafter the novglegative control respectively. In the wells marked
sequences were submitted to GenBank. The taxonomiggspective antibiotic, two discs were asepticalseited
assignments were made by the Neighbor Joining rdethonig the corresponding wells and the insertion fsoin
were sealed with top agar (Fig. 1). Then 20 pL from
Statistical analysis: To analyze the species richnessincubated culture (initial culture) was spread amily
and evenness, Shannon Diversity Index (H) antn agar by swirling. The sensitivity and resistance
Equitability Index were calculated for each consont  towards a particular antibiotic was determinedenrts
by following the principle reported by Gafet al.  of presence or absence of microbial growth after an
(2005) and Nasipuret al. (2010). incubation period of 16 h. Thus the total time for
detection remains as 18 h.

Antibiotic sensitivity assay: The antibiotic sensitivity

of the various consortia as well as that of theepur Assessment of local antibiotic application on healthy
isolates was checked against 18 different antidgdtly  and infected teeth: Goat tooth was selected as a model
disc diffusion assay on Mueller Hinton Agar (MHA) for the study of antibiotic effect on healthy amdeicted
media (Himedia M173). The different antibiotics dse teeth. Three sets of front jaw teeth were colledteth
and the detailed procedure for sensitivity assag waa healthy buccal cavity. With an objective of
followed as reported by Adarshal. (2007). eliminating any preexisting microbe, the teeth setge
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initially washed with distilled water for 30 min
followed by 70% ethanol wash for 1 h. Thereaftayth

Saphylococcus sp. in  consortium DS5 while
occurrence ofSreptococcus sp., Granulicatella sp. as

were exposed to UV irradiation for 1 h to kill the well as an unknown bacterium in consortium DS6. The
surface adherent microbes. The teeth sets weredlacrepresentative phylogenetic trees derived for cudiaso

on petriplates with aid of plasticin like materiahd
thereafter supplied with simulated saliva (Gheshl.,
2009) and drops of 1M sucrose.

DS1-DS6 showing the relationship of species and
phylotypes were depicted in Fig. 2a-f. The puréaiss
SRC_DSa and SRC_DSb demonstrated closest identity

Among the three sets of teeth, one was kept as theith the unknown bacterium. The sequences being
control i.e., healthy teeth. The second set ofttaeas novel were submitted to GenBank, the accession
treated once with a well characterized strah  numbers were provided in Table 2. Though 25 clones
Saphylococcus haemolyticus (Nandy et al., 2007; were screened from each consortium but the diyersit
2009; Chaudhuriet al., 2008) which is a known obtained was very poor and hence rarefaction cwase
cariogenic species. The third set was infected with ot attempted. o
above mentioned bacterial isolate and thereafeater The Shannon Diversity Index (H) as well as the
with an antibiotic combination of Polymixin B and Equitability Index for the consortia DS1 to DS6 was
Neomycin (commercially available in the trade nashe mentioned in Table 2. The values were extremely low

Neosporin). The selection of antibiotics was based m.d'c.atm.g low d|ver3|ty. as wel as .the uneven
o . ; . distribution of members in the community except for
the antibiotic sensitivity of this particular

Staphylococcus strain (Nandy et al., 2007; 2009: DS4 which had a nearly even distribution of popatat

C_:haudhu_net al., 2008). I_Each s_et was then pIaC(_e_d In-a 2Antibiotic sensitivity assay: The sensitivity to 18
liter plastic vessel half filled with water and migined different antibiotics were checked for different
at 37°C to simulate the condition in the buccalityav  consortia obtained from healthy as well as infected
The treatment with sucrose as well as antibioti® Wapyccal cavities and also the pure bacterial iss)ags
given to the respective teeth for 21 days. Aftee th reported in Table 3. All consortia except DS4 were
incubation period, the tooth samples were washegesistant to Metronidazole as well as Ampicillin.
sequentially with distilled water, 100% ethanol,dan Rifampicin sensitivity was demonstrated by DS4 and
chloroform for removing any adherent material frompure isolate SRC_DSb, while both demonstrated
the surface. Scanning Electron Microscopy (FElintermediate response towards Cloxacillin. Polymyxi
QUANTA 200 MARK2) was done to analyze the B was effective for all the consortia from infected
morphological alterations of the teeth surface witld  buccal cavities while most of the consortia fronaltiey
without antibiotic treatment following silver coagj. subjects were resistant to it. The antibiotic s@nsi
profile is essential to understand the caries ggoénd

RESULTS also determine the targets for therapeutic inteigan

Isolation and enumeration of dental flora from
healthy and infected teeth surfaces. Six consortia

Table 1: Details of the isolation source of the differesdnsortia
obtained from the buccal cavities of infected adl \ae

were obtained from infected as well as non infected healthy subjects :
dentine surface from the bucccal cavities of irddct _ Source of Viable cell

. .  Consortium _isolation count (CFU/ml)
subjects (S1, S2 and S3), their nomenclature aed thygy Severe pit and fissure > 7%10
details of the isolation source being provided &blE caries from Subject S1
1. The viable cell count (CFU/mL) was derived fack  DS2 fFreshlyiniFiat?d pitsemgi_ sl 2.22¥10

. : . ISsure caries from Subjec

consortium 'obta|.ned from infected (S1-S3) as wesll apg3 Non infected teeth g 4.92610
healthy subjects i.e. HS1-HS5 (Table 1). surface from Subject S1

Three pure bacterial isolates were obtained. Onés4 Severe surface

caries from subject S2 1.14¥10

was from consortia DS3 which was from the non, .

. . Severe surface caries with deformed
infected tooth of S1 while two others were from DS4

and discolored tooth from subject S3  6.6%10

which was from the infected tooth of sample S2. DS6 Non infected teeth
surface from Subject S3 1.86%10
Molecular characterization of the consortiaz The St Healthy subject 1 7.00410
. ; Healthy subject 2 7.60410
molecular analysis revealed the predominance Ofis3 Healthy subject 3 4.12810
Klebsiella sp. in consortia DS1, DS2 and DS3, HS4 Healthy subject 4 5.92X10
Saphylococcus sp. in consortium DS4Bacillius and  HS5 Healthy subject 5 4.80%10
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uncultured Kiebsiella sp.; F5feb.36
#funcultured Kiebsiella sp . F5feb 35
Sfuncultured Kiebsiella sp., FSfed 37
uncultured Klebsiella sp ; F5feb 38
uncultured Kiebsiella sp., FSfeb 39
uncultured Klebsiella sp., F5feb 40
uncultured Klebsiella sp., F7oct.23
uncuitured Klebsiella sp.; F7oct.30
uncultured Kiebsiella sp., F5feb.34

Luncuttured raebsielia sp.; Fdoct 36

WM71

(@
Kiebsiella pneumoniae, G9
uncultured Klebsiella sp., FSmar.28
uncultured bacterium; P30D5-483
Kiebsielia pneumoniae; WAB1912
Kiebsiella pneumoniae;, 521

Klebsiella pneumoniae, NLEP98-0472
Imebsnalla pneumoniae; 1053

WMB1
Kiebsiella pneumoniae; P6

Klebsiella pneumoniae; 542

Kiebsielia pneumoniae; Kiebs919

(b)

UNCURUNed Dactenum, PADT-672
uncultured bacternum, PAD7.472
uncuitured bacterium, PAD7.442
uncultured bactenum, PAD7-465
Junc ultured bactenum, PAD7-637

uncultured bacterium, PAD7-593
uncultured bacterium, PAD7.602

WS |

uncutured bactenum, PAD7-505
UnNcutured bactenum, Pan7.a74
Muncuttured iKiebsiela sp, FSaug 14
uncultured Kliebsiella sp , F7feb 39
uncultured Kiebsiella sp . F7feb 40

incuitured Kiebsieiia sp ., F ?un aa

uNCUItUNed KIeDSIeIs sp . F 7aug 1
uncultured iebsielia sp ., F7aug 2
uncultured Klebsielta sp . Fdapr 41
uncultured Kiebsiella sp , FSaug 16

uNcuured Kiebsiela sp ., FSaug 15
uncultured Kiebsiela sp , "Smar 26

uncultured bactenum, RFLP pattern &

s Staphylococcus sp. 15-1-1

E 7§ Staphylococcus sp. MOLA 524
Staphylococcus epidermidis; LBS3

uncultured bacterium; nbu162d12c1

uncultured bacterium; nbui6iclict
uncultured bacterium; nbu162c01ct
uncultured bacterium; nbu163f10c1
Staphylococcus epidermidis, RW3S

WM112
vtunculwreu bacterium; LC1022012
Staphylococcus epidermidis
(d)

Bacillus sp. By102(A)Ydz-dh

Bacillus sp. 7527

Bacillus sp. BB7

Bacillus flexus; IMAUB1003; BM1-4

Bacillus flexus; IMAUB1021, BM6-3
18 3Bacillus flexus, IMAUB1007, BM2-4

Bacillus flexus; IMAUB1001; BM1-1

Bacillus megaterium, SBl-14
Bacillus flexus; 772
Bacillus flexus; SXWMARB-5

(e)

uncultured bacterium; nbw162e03c1
uncultured bacterium; nbw114205¢1
é Streptococcus pneumoniae; Mal_O1
Streptococcus sanguinis; ATCC 49296
uncultured bacterium; nbwd9Sh11c1
uncultured bacterium; nbw197g07¢1
uncultured bacterium; nbws96f04c1

*Strepmcoccus mitis
e
uncultured bacterium; nbu59b04c1
Streptococcus mitis; NJS705

®

Fig. 2: Representative phylogenetic tree for eashsortium constructed using neighbour joining methdhe
GenBank accession numbers are provided in Tabl&h2. different trees represent members from the
following consortium: 2a. DS1, 2b. DS2, 2c. DS3, R&4, 2e. DS5, 2f. DS6.
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Table 2: Table indicating the GenBank accessionbeusnof the novel 16S rRNA sequences and thetisttidata representing the species richness
(Shannon Diversity Index) and evenness (Equitgliilidex) of microbial diversity in each of the cortgim from infected subjects

Gen bank Shannon Equitibility
Consortium accession number diversity index index
DS1 GU373986- GU374010 0 Not defined
DS2 GU374012, GU374014-15, GU374017, GU374020, ™16 0.2422

GU374023, GU374025, GU374027, GU374059,
GU374033, GU374038, GU374040, GU374042,
GU374044, GU374046-47, GU374049-50, GU374052-58

DS3 GU797253-56, GU797258-59, GU797261, 0.184 ;265
GU797263-67, HM195201-10

DS4 GU797268-82, HM195214-23 1.164 0.843

DS5 GU797283-307 0.441 0.4016

DS6 GU374011, GU374013, GU374060, GU374016, 0.8385 0.7633

GU374018-19, GU374021-22, GU374024,
GU374026, GU374028-32, GU374034-37, GU374039,
GU374041, GU37403, GU374045, GU374048, GU374051

Table 3: Table representing the antibiotic senisjtiprofile of the different consortia both fromdithy (HS1-HS5) and infected buccal cavities
(DS1-DS6) as well as the three pure isolates (SR8&,BRC_DSb and SRC_DSc). The abbreviation ofritikiatics
Consortium  Cf5 Mt4 A10 T30 Ca30 Ro30 Do30 Va&®x10 Tr30 Nx10 G10 R15 Pb 100 Cg30 N30 0C 3 Ctx30

HS1 S R R S S R | R S S S S R R S S S S
HS2 S R R S S S R R R S S S R R S | S S
HS3 S R R S S S S R S S S S S R R | S S
HS4 S R R S S R R R R S S S R S S | S S
HS5 S R R S S R S R R S S S R R S S S S
DS1 | R R R S R R R R S S S R S | | S S
DS2 S R R | S R | R R S S S R S | S S S
DS3 S R R R S R S R R R R S R S S S | R
DS4 S S S S S S S S | R S S S S S S S S
DS5 R R R R R R R R R S R R R S R R R R
DS6 R R R R R R R R R R R R R S R R R R
Purelsolates

SRC_ | R R S R R R R R S | R R S R R S R
DSa

SRC_ S R R S R S | | | S S R S R S R S S
DSb

SRC_ | R R R R | R R R S S | R S | | S R
DSc

[Ampicillin(A), Cephadroxil (Cq), ChloramphenicoljCCloxacillin (Cx), Cephotaxime (Ce), Ceftazidir@a(, Ciprofloxacin (Cf), Doxycycline
Hydrochloride(Do), Gentamicin(G), Metronidazole {MNeomycin(N), Norfloxacin (Nx), Polymyxin B(PbRifampicin(R), Roxithromycin

(Ro), Tetracycline(T), Trimethoprin (Tr), VancomgciVa), Cephotaxime(CTX),] with their respectivencentration in mcg per disc is
mentioned in the first row of the table. Here Rates resistant, | denotes intermediate respons& alahotes sensitive

Table 4: Results of antibiotic sensitivity assapdacted by using Detection of Plasmids in the isolated microbial
the rapid detection kit conducted for three coranone consortia: Although all the 14 samples, five consortia
from healthy buccal cavity and two from infectedjgats from the healthy subjects six consortia from the

ta'(i'g)t'cs _Normal _PIT cares _Surface caree infected subjects and the three pure isolates, stiow
Ca (30) 3 3 + resistance to varied antibiotics, among them oaolyr f
T30 . B, - healthy samples (HS3, HS2, HS1, HS5) showed the
N30 + - - presence of plasmid and so did the pure isolates
Tr30 - - - SRC_DSa and SRC_DSc. Being transformed into an
20(3;%) : : ; ampicillin sensitive host coli DH50, these plasmids

R (30) i i i were found to confer the ampicillin resistance loent.

Ctx (30) . . . Thus it can be inferred that the occurrence of the
A10 - + + plasmid bearing ampicillin resistance gene is miteld
Do30 - - - to the incidence of dental caries, rather they ban
Ebs)lé’o + + + present in certain groups of oral microbes.

M(t:l4 + + - . . s . .

C30 ) ) ) Rapid antibiotic sensitivity detection kit: In order

ch5 . . B to enable antibiotic sensitivity detection in casfe
Va30 - - - dental caries, the modified method of two step
Cx30 - + - cultivation was followed.
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Fig. 3: Scanning Electron Micrograph of the surfat¢eeth. (a) Normal tooth of goat treated wittnglated saliva
and 1M sucrose solution for 21 days. (b) Surfacéhefbacteria infected goat tooth treated with &iteal
saliva and 1M sucrose solution for 21 days. (c)é&wr of antibiotic treated bacteria infected totrdated
with simulated saliva and 1M sucrose solution fardays. Here antibiotic was applied everyday on the
surface of the teeth for the entire period
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Fig. 4: Design of a device that would be made ofdable plastic for application of antibiotic tcetkeeth surface. It
is fixed with a detachable handle and filled wititilaiotic gel. This plastic would be placed arouhd teeth
on the upper and lower jaws separately one by Dime plastic would take the shape of the teeth aase of
denture due to application of pressure. The handldd be released in each case by pulling it outeafter
the casing is fixed tightly between the locked jaiMsus the assembly with antibiotic gel would remiai
contact with the surface of the teeth for 12 higynight) minimizing the CFU on the teeth surface

The entire detection technique can be carried 0w i antibiotic effect on the teeth surface was deteechiby
small volume and the time duration can be scaledhdo Scanning Electron Microscopy. As observed in Far. 3
to 18 h which is much less than the reported caimeal ¢, surface cracks and honey comb like structura® we
procedure of 48-72 h. The two step cultivation mdth found in the second tooth set which was exposed
ensures the uniform growth of the bacterial popufat exclusively to the bacterial infection without any
before the antibiotic test (Fig. 1). Table 4 suminesrthe  further antibiotic application whereas no such acef
assay results of three samples that were furthectsd, alterations were seen in the third set which weaté&d
one from the healthy buccal cavity, the other twamf  with antibiotic gel post bacterial infection. Thegoth
infected subjects with the two different types afies tooth surface in the latter case was similar toctharol
mentioned above. The extent of growth varies fahea tooth set.

consortium but most of them showed resistance tsvar

Ampicillin,  Polymixin B, Roxithromycin  and Devicefor_antibiotic applicatior_l on thet_eeth; One of
Metronidazole. The Result obtained using the trep s the effective ways of caries intervention is thealo
cultivation and the conventional method were simila @PPlication of antimicrobials so_as to reduce or
proving this method to be an alternative to the€liminate  plaque formation. The conventional

. S approaches of using gels or toothpastes are not
conventional method for antibiotic sensitivity tagt successful because of the inaccessibility of thmnbip

T . the entire surface of the affected dentine for a
Effect of antibictic action on teeth surface: The  o0nged period of time. The proposed device is a
effect of antibiotic action was checked on threts & simple model (Fig. 4). and has the advantage aigpei
goat teeth. One was taken as control having neitheple to fit into the jaw of any individual. It cdre used
bacterial nor antibiotic treatment, the secondio&®t  for regular use and ensures localized and prolonged
was treated withS haemolyticus for studying the gpplication of the antibiotic gel.
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