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Abstract

Abstract

Background: Dental erosion is a chronic pathological condition, which
involves dental hard tissue loss as a result of chemical phenomena. Acidic
exposure in the tooth causes drawing the mineral ions from enamel and
produces surface damage to the enamel. Enamel hardness can be reduced
by this demineralization. One way to upsurge the hardness and repair the
damaged enamel demineralization is to reestablish the damaged structure

with remineralization process.

Aims: The aims of this study were to assess the micro-hardness and surface
roughness of the human dental enamel after exposing the teeth to two kinds
of energy drink challenge and to assess the effect of a cocoa bean husk
extract and fluoride mouthwashes in remineralization of the eroded lesion,

then confirm that microscopically.

Materials and Methods: One hundred sound maxillary first premolar
extracted for the purpose of orthodontic treatment were collected and
randomly divided equally 25 teeth into the following groups: First group:
the teeth were immersed in a tiger energy drink for 14 days and then in a
cocoa bean husk extract solution for 7 days. Second group: the teeth were
immersed in a tiger energy drink for 14 days and then in a fluoride mouth
rinse for 7 days. Third group: the teeth were immersed in a red bull energy
drink for 14 days and then in a cocoa bean husk extract solution for 7 days.
Fourth group: the teeth were immersed in a red bull energy drink for 14
days and then in a fluoride mouth rinse for 7 days. Enamel surface was
assessed by a Vickers micro-hardness test device for surface micro-
hardness and by a profilometer for surface roughness at a baseline, after
erosive challenge and after remineralization with the different treatment
materials. Then the assessment of the microscopic effect of the treatment

materials on enamel surface was done by a polarized light microscope.
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Results: There was a high statistically significant drop in enamel micro-
hardness after erosive challenge in all groups. Beside that in all groups
there was a high statistically significant increase in the enamel micro-
hardness after remineralization with a cocoa bean husk extract and fluoride
mouth rinses with no significant differences between them. Furthermore,
there was a high statistically significant raise in the surface roughness after
erosive challenge in all groups. Additionally, in all the groups there was a
high statistically significant decline in the surface roughness after
remineralization with cocoa bean husk extract and fluoride mouth rinses
with no significant differences between them.

Microscopic images confirmed that prolonged exposure of dental sample to
energy drink could crack and erode the tooth surface and between the two
energy drinks, the tiger energy drink has a more destructive microscopic
feature. Beside that cocoa bean husk extract mouthwash showed somewhat
a high amount of remineralization which appears in the polarized light
microscope images being more dark areas than compared fluoride groups.
Conclusion: Within the limits of the current study, cocoa bean husk extract
and fluoride mouth rinses had an effective remineralizing ability which was
reflected by improving surface micro-hardness and declining surface
roughness after erosive Tiger and Red bull energy drinks which have a
destructive effect on tooth enamel by decreasing surface micro-hardness
and increasing surface roughness. Cocoa bean husk extract mouthwash

showed a similar remineralization effect to fluoride groups.

I



e sall Araly
) il 08

sale) Ao 2l ) olall adl) J gl g dmball (a9 s i) Bl S
2 ke a3 1Ll cytaad

L Cuaadi Al
L) saaa iz oY)
o
) b A8 palaa
e sall Aaly
sitmalall Balgd Ja clllaia (e 5 JaS
o
Al (LY b
Gl by
e Lucal) L)

) anla by 0

22021 21442



LAY
Ao Adall L) das] ()38 el 5 ¢ A e dgaa pe Alla sa Gl OB AEIRY)
Adball sy Gk gaa) Ll A0l J8 s Alall sda g Ll mdaw cali il
Alee A o llall Uil IS el sole ) 8 i Lpal) 3 28 Golaall @ 35 ~Slial 5
Ol sale )

Q) Ul 43588 5 dpadand) 488001 saMall andi ) dul )l oda Cangd silaaY)
adll Jsme il il o ey Al Cujlie Ga gpe il QY] amad am 450
&S ey oJSE Las) day Goeadll Sale ) (8 )l adl) Jgut 5 JSISH 58 (e paliiudl
Leae dlld 2Kl

oaal Cald (5 lall il el 5l @lalia (100) e aans a3 dandl @k g 3 gal)
1V oY) e genall AN Cile sanall (o JS (Ui 25) 3l sdie UK Chand g e il zDlall
saal JSISH 58 Galiiie 3 a0 ¢ g 14 sad (OSUN) A8l o pde 8 L) jel o
e 14 5o (CSN) A8 s i (B Liagd G et o5 A e sanall oL 7
W) A8l g e b Gl e a3 AN de senadl AU 7 add 2yl sl adll (g
e Al de geaall WLl 7 dad SSISH 588 Galdiie B S ¢ am 14 30 (I
7 33yl gl dll Joue &S g 14 saad (D 20l BN g i & L Y
(Vickers micro- 4asall sadtall jlidl Slea ddanl g Linal) mhass s &5 &5 (o5 Lol

La xe (profilometer) e mhadl 458 (Wi dlaul s hardness  test)
DAl a8 ey AdlA) Aadleall O sey arail) Bale ) axyy JSUN LR amy il
polarized ) chiiual Jgall jeaall daul 5 Ll mhav o dadlaall o) sal (5 jeaall
.(light microscope

JSE ) aay Liall 23800 3030all 8 dlle dglian) AVS 53 palasil dllia oS pailial)
30ka b Ale dAyilan) AYs <3 50l Gl il ¢ elly s ) e senall g
Al Jgnt 5SS o8 Galiie Gl sile) ey Cle sendll g 8 Aadall Uil
AV 53 plii) cdla s el e sslle Lagin dysime (3508 dsas a2 ae skl
AAS 8 el ) ddlal e sendll qen 8 JSUH s ay pand) 40008 3 dyilias)



Ladall

Ol Bale) g mhall BpiA 8 Adle las) AV ) pmladd) dlia S aalaal)
Lagin Aflian] AV I3 (3508 35 s pae g 25l Gdl) Jpud 5SS 008 el
S b oSy AUl g il Gl Ael Jghaall (i yaill () 4y eaadl ) seall caxSi LS
e (LS Al o il IS A8 g e cps ¢ ST N gats Glind)
Bile) e 1S 158 SIS 08 aliiae el ¢ @y cails T aex ST & jena
e sanay 4 jlie ST Aallan 3lalieS Culafiad) i gl jenall Hsem g3 jelss il el
)8l Al J gt

2yl Al Sy 5 SIS g Galiiual S ¢ AAD Al 2gan (pena relaliiiay)
JulE g Aol AGall sadlall st A (e Cwlail Al Ganadl) Bale) e Alad 5 508
G Lae o pere il d S A sl 5 SN A8l oy jliia ny o) 45 g
sale) Ll SISl pd8 Galiiie edal LaS 4t gdd 30k )5 Ll das 320a iy @lli
sl Gl senal 4l Gand



