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ABSTRACT Introduction: Prevention  of  initiation  and  interruption  in  progression  of  early  lesions  are the  desir-
able  modes  of  caries  management.

Objective: The  aim  of  this  study  was  to  evaluate  the  remineralization  potential  of  calcium sucrose 
phosphate(ENAFIX) on artificially demineralized human enamel using  polarized microscopic  study.

Materials and methods: The study group  consisted of 20  sound human  mandibular  premolars subjected to deminer-
alization in a demineralizing solution for 10 days followed by remineralization  with  application  of  ENAFIX toothpaste  
and  placed  in  artificial  saliva  for 10 days . The  teeth  were  sectioned  and  visualized  under  polarized  micro-
scope  and  the  mean  depth  of  penetration  of  lesion  before  and  after  remineralization  was  calculated.

Results: Statistical analysis was done using paired t  test. The  mean depth of penetration  of artificial  carious  lesion  
was  147 µm  and  after  remineralization  it  was  seen  to  be  141 µm , the  study  showed  significant  difference  ( 
p<0.001)

Conclusion: It  can  be  concluded  that  twice  a  day  periodic  application  of  ENAFIX  tooth paste  could  signifi-
cantly  reduce  the  depth  of  enamel  lesion  produced  subsequently  by  acid  challenge.

INTRODUCTION
Dental  caries  has  high  prevalence  and  it  is  the  sec-
ond  most  common disease  throughout the  world ,  in-
spite  of  advances  in  field  of  dentistry  and  shifting  
focus  primarily  on  preventive  dentistry . Prevention  of  
initiation  and  interruption  in  progression  of  early le-
sions  are  the  desirable  modes  of  caries  management 
. The  concept  of  tooth  demineralization  is  undergoing  
a  paradigm  shift  where  the  treatment  is  now  di-
rected toward  reverting  the  process  to  near  normalcy 
. There  has  been  an  explosion  of  interest  in  tech-
nologies  that  may  have  value  for  remineralization  of   
enamel.1

OBJECTIVE 
To  evaluate  the  remineralization  potential  of  calcium  
sucrose  phosphate (ENAFIX)  on artificially  demineralized  
human  enamel  on  polarized  light  microscopy.

MATERIAL AND METHODS
An  in  vitro  study  was  designed  and  conducted  in  
the Department  of  Paedodontics  and Preventive  den-
tistry  ,  Yenepoya  Dental  College  with  the  assistance  
from  Department  of  Oral  Pathology ,  AB  Shetty  Me-
morial  Institute  Of  Dental  Sciences. Ethical  clearance  
for the  study  was  obtained  from  ethical  committee.

Twenty  sound  extracted  human  mandibular  premo-
lars  were  cleansed  of  soft  tissue  debris and  inspected  
for  cracks , hypoplasia  and  white  spot  lesions . The  

teeth  were  then  coated  with   a  nail  varnish , leaving  
a  narrow  window , approximately  3  x  3  mm  wide , 
on  the sound , intact  surface  of  the  buccal  and  lin-
gual  surface  of  enamel . Each  tooth  was  subsequent-
ly  immersed  in  the  demineralizing  solution (2.2  mM  
CaCl , 2.2  mM  KH2PO4, 0.05  M  acetic  acid  having  
pH  adjusted  to  4.5  and  1  M  KOH)  for  10  days  
to  produce artificial lesions . The teeth were checked for 
demineralization using laser fluorescence (DIAGNOdent) . 
The ENAFIX  toothpaste  was  applied  onto  the  buc-
cal  window  with  an applicator  tip  for  2  minutes  twice  
daily  for  10  days  and  placed  in  artificial  saliva .  Af-
ter  which  the  nail  polish  was  carefully  removed  from  
the  specimens . Ground  sections  were revisualized  un-
der  polarized  light  microscopy . After  imbibition  of  the  
sections  in  water, polarized light microscopy (PLM) was 
employed to qualitatively evaluate the body of the  lesions  
in  each  of  the  enamel  sections . Depth  of  lesions  
was  measured  using Motic software.

RESULTS 
The  study  was  conducted  on  20  samples  and  after  
subjecting  to  demineralization  and remineralization , the  
samples  were  cross  sectioned  and  seen  under  polar-
oid  microscope . The  following  images  were  obtained-
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Fig (a)  After  demineralization-

Fig (b) After  remineralization  using  ENAFIX  toothpaste

DEPTH OF PENETRATION

STATISTICAL ANALYSIS

The  statistical  analysis  was  done  using  paired  t  test  
and  the  following  values  were obtained.

Table 1

Mean( µm ) N Std. Deviation

Pair 1
Demineralized 147.5200 20 11.50984

Remineralized 141.8000 20 13.50025

Table 2
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INFERENCE 
Table  1 - The  mean  depth  of  penetration  after  dem-
ineralization  and  remineralization  was 147.5  µm  and  
141.8  µm  respectively. 

Table  2 - Demineralized  and  remineralized  mean  depth  
of  penetration  values , significant differences  were  seen. 

Table  3 - Paired  mean  difference  between  the  dem-
ineralized  and  remineralized  samples  is 5.72  with  
standard  deviation  is  5.65  with  high  significance  (p 
< 0.001).

DISCUSSION 
The  recent  approach  in  caries  management  is  the  
non  invasive  method . Non – cavitated  and  cavitated  
lesions  extending  up  to  dentinoenamel  junction  can  
be  arrested  if  the cariogenic  challenges  of  certain  mi-
cro-environment  are  sufficiently  controlled  and  if  thera-
peutic  agents  are  applied  for  tissue  healing.1

Group  Pharmaceuticals  Ltd . has  specially  formulated  a  
toothpaste  Enafix - CaSP  using Anticay®  technology  in  
India . The  anticay  in  Enafix  is  Calcium  sucrose  phos-
phate  which  quickly  breaks  down  and  releases  cal-
cium , phosphate  and  sucrose  ions . According  to  the 
manufacturers , it  has  the  common  ion  effect  wherein  
the  rate  of  remineralization  increases ,  it   not  only  
remineralizes  the  surface  enamel  but  also  at  depth.

Dental  caries  is  a  multi-factorial  disease  that  involves  
the  interaction  between  diet , dental plaque  contain-
ing  bacteria , and  host  factors , such  as  tooth  surface 
, saliva , and  the  acquired  pellicle  (Zero, 1999) . Dental  
caries  is  initiated  via  demineralization  of  tooth mineral  
by  organic  acids . The  organic  acids  are  produced  
by  plaque  bacteria  following  exposure  to  fermentable  
carbohydrates . When  a  critical  pH  is  reached , the  
organic  acids are  able  to  diffuse  into  the  enamel  sur-
face  through  the  acquired  pellicle , commencing dem-
ineralization. 

During  demineralization , less soluble  phases  of  dical-
cium  phosphate  dihydrate (CaHPO4.2H2O)  and  fluori-
dated  hydroxyapatite  (Ca5(PO4)3(OH)  precipitate  out  of  
the  enamel . This  process  continues  until  equilibrium  
is  achieved  between  the  enamel  and  the oral  envi-
ronment .  Demineralization  can  continue  as  long  as  
the  oral  pH  remains  acidic  (Margolis  and  Moreno , 
1990).

When  the  oral  pH  rises  above  the  acidic  level , the  
remineralization  process  of  the  tooth surface  can  be-
gin . Calcium  and  phosphate , which  are  present  in  
the  saliva , diffuse  into  the  enamel  with  the  help  
of  fluoride  to  remineralize  crystalline  structures  in  
demineralized  areas . The  rebuilt  structures  consist  of  
fluoridated  hydroxylapatite  and  fluorapatite , which  are  
much  more  resistant  to  acid  attack  than  the  original  
structure  (Selwitz  et  al , 2007) . The  processes  of  dem-
ineralization  and  remineralization  occur  several  times  
throughout  the  day  and  if  balanced , will  not  result  
in  carious  lesions . However , if  the  balance  is  tipped  
more  towards  demineralization  rather  than remineraliza-
tion , the  lesion  will  progress  and  eventually  become  
a  frank  cavitation (Featherstone , 2000).  

Mode  of  action  of  ENAFIX 

• Anticay®  in  enafix – Quickly  breaks  down  and  re-
leases  calcium , phosphate  and sucrose  phosphate  
ions  into  the  saliva . Anticay®  is  a  mixture  of  cal-
cium  salts  of  sucrose  phosphate  esters , complexed  
with  inorganic  calcium  orthophosphate .  It is com-
posed  of  10-12% calcium  and  8 - 10%  phospho-
rous  by  weight . Calcium  and phosphate  in  aque-



INDIAN JOURNAL OF APPLIED RESEARCH  X 423 

Volume : 5 | Issue : 1  | Jan 2015 | ISSN - 2249-555XReseaRch PaPeR

REFERENCE  1. Burke FJ . From extension for prevention to prevention of extension: (minimal intervention dentistry). Dent Update 2003;30(9):492-8, 500, 
502. | | 2. Lilienthal B et al . The hardening and softening of human tooth enamel. Australian dental journal, June , 1968 | | 3. Carounanidy U, 

Sathyanarayanan R. Dental caries: A complete changeover, Part III: Changeover in the treatment decisions and treatments. J Conserv Dent 2010;13:209-17. | | 4. 
Prabhakar AR et al . In vitro remineralization of enamel sub surface lesions and assessment of dentine tubule occlusion from NaF dentifrices with and without calcium 
. Journal Of Indian Society Of Pedodontics And Preventive Dentistry | Jan - Mar 2013 | Issue 1 | Vol 31 | | | 5. Andre Correia Jham . The efficacy of Novamin powered 
technology Oravive and TopexRenew , Crest and Prevident 5000 plus in preventing enamel demineralization and white spot lesion formation , University of Iowa , Iowa 
Research | | 6. Ravi VS et al . The Effects of Three Different Pastes on Enamel Caries Formation and Lesion Depth Progression – An In Vitro Study. JOHCD_January 
2007;1(1) | 

ous  media  tend  to  form  insoluble  precipitates . An  
important feature  of  Anticay®  is  that  it  allows  for  
the  creation  of  aqueous  solutions  containing  very  
high  concentrations  of  calcium  and  phosphate  
without  precipitation occurring  The  widespread  in-
fluence  of  calcium  and  phosphate  in  biological  
systems  means  that  this  simple  property  of  solu-
bility  makes  Anticay®  extremely useful  in  a  large  
number  of   therapeutic  settings . Anticay  acts  as  
an  ideal  carrier  for  calcium  and   phosphate   in  
water .

• Adsorption  of  ions - These  ions  rapidly  adsorbs  on  
enamel  surface .

• Inhibits  demineralization - Sucrose  phosphate  ion - 
decreases  rate  of  acid  dissolution  of  hydroxyapa-
tite

• Rapid  remineralization – Calcium  &  Phosphate  ion 
– increase  rate  of remineralization  by  common  ion  
effect.

If  retardation  of  the  demineralization  of  tooth  enamel  
can  inhibit  dental  caries  then  it  is also  likely  that  the  
opposing  reaction  of  the  equilibrium , remineralization  
can  also  influence   the  progress  of  a  carious  lesion.2

The  non-invasive  treatment  of  early  caries  lesions  by  
remineralization  is  a  major advantage  in  clinical  man-
agement  and  researchers  have  investigated  the  low  
cariogenic  potential  and  possible  cariostatic  activity  of  
dairy  products  such  as  milk , casein , caseinates , and  
cheeses.3,4

Polarized  light  microscopy  allows  visualization  of  
enamel  demineralization  and remineralization  and  is  of-
ten  used  to  evaluate  carious  lesions .

A  polarized  light  microscope  consists  of  a  light  mi-
croscope  plus  a  polarizer  and  analyzer set  perpen-
dicular  to  one  another . Both  are  made  of  prisms  of  
calcite  or  a  sheet  of  Polaroid , which  transmit  light  
oscillation  in  one plane  (Weyrich , 1994) . When  a  sam-
ple  is placed  between  the  polarizer  and  the  analyzer , 
the  sample  modifies  the  plane  of  light  and  produces  
a  series  of  interference  colors.

Hydroxyapatite  is  a  uniaxial  anisotropic  crystal  i.e.  it  
has  one  optic  axis  that  is  coincident  with  its  crystal  
axis . Hydroxyapatite  is  also  birefringent , splitting  a  
light  ray into  two  components , which  travel  at  dif-
ferent  velocities  and   are   polarized  at  right  angle  
to  one  another , releasing  different  color  and  light  
intensities (Weyrich , 1994) . A material  that  consists  of  
a  non-cubic  crystal  is  given  a  sign  of  birefringence  
determined  by   the  velocity  of  its  resultant  rays . 
Enamel  is  composed  mostly  of  inorganic hydroxyapa-
tite  (-)  with  a  small  amount  of  organic  material  (+)  
interspersed.5

Polarized  light  microscopic  analysis  was  chosen  in  the  
current  study  since  it  is  a technique  extremely  sen-
sitive  to  changes  in  hard  tissues . With  respect  to  
de- and remineralization , it  can  qualitatively  show  the  
areas  of  mineral  loss  and  mineral  gain represented  by  
the  visualization  of  areas  with  different  porosities  and  
birefringence.6

Areas  of  demineralization  were  seen  as  green  in  
color  in  the  images  seen  under  polaroid microscopy  
and  pink  color  were  areas  of  remineralization . Depth  
of  penetration  of  the  artificial  lesion  was  147.5 µm  
and  after  remineralization  it  was  seen  to  be  141.8 
µm.

There  are  very  few  studies  done  on  remineralization  
potential  of  calcium  sucrose phosphate  using  polaroid  
light  microscopy . Hence  this  study  was  done  to  de-
termine  the  potential  role  of  ENAFIX  on  management  
of  initial  caries  lesion  and  from  our  study  it was  
seen  that  when  ENAFIX  was  applied , the  increase  in  
remineralization  and  decrease  in   lesion  depth  were  
seen.

Conclusion
From  the  present  study , it  can  be  concluded  that  
periodic  application  of  ENAFIX  tooth paste  could  sig-
nificantly  reduce  the  depth  of  enamel  lesion  pro-
duced  subsequently  by  acid challenge.

The  conclusions  drawn  in  the  present  in  vitro  study  
need  to  be  substantiated  by longitudinal  caries  in-
cidence  studies  and  in  situ  studies  with  respect  to  
calcium  sucrose phosphate  incorporated  paste .


