
AD—A042 414 ARMY INST OF DENTAL RESEARCH WASHINGTON D C FIG 6/5 NJ!

UPICtASSIFIED 

THE EFFECTS OF EDTA ON DENTURE CALCULUS: AN EXAMINATION USING 7—_tic cup

AQ 42~~l4

U __

U E 4 1
• 

__ - ~~1- ~~~



-r r -

~

- -

~~

--

~~

--
~

—----

~~ 

- — -

~~~~

—- -

~~~ 

— — —

SECURITY CLASS IFICATION OF THIS PAGE (R~ ,n Data Entered) I
REPORT DOCUMENTATION PAGE 

k~~~~~~~~~~~~~~~~~~~~ORM 

—

t . REPORT NUMBER 2. .~OVT ACCESSION NO. 3. RECIPIENrS C A T A L O G  NUU9EI~
I /

4. !iI nii~~wL..L~~
__

~
__ .,.._____ ~. TYPE-OF REPOR T A PERIOD COVERB~~

~ The Effe cts of EDTA on Denture Cal culus ; An 
~~~-7 Jul, i977.Examinat ion Using the Scanning Electron / _j

4 Microscop& —~~. -~~~~ —~ 
.
~~
,. 6. PERFORMING ORG. REPORT NUMBER

~. AUTHOR(~~ ~~~~~~~~~~~ 8. CONTRA CT OR GRAN T NUMBER(a)

/John L. Salomone ~~~ John H. , Brady / /j . 1 / . . - ,
3. ,PERFORMIMG ORGANIZATION NAM E AND ADDRESS 10. PROGRAM ELEMENT . PRO.)~~CT • TAS K

AREA & WORK UNIT NUMB ERS
U. S./Army Institute of Dental Rese arch~~ ‘- / ProglLain Element 62110A
Walter Reed Army Medical Center Project #j3A162110A825j

~~ Washington , DC 20012 Task Area #00 Work Unit  # 117
C ~~ CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT ,~~~7E

U. S. Army Medical Research and Development Conuna ~~~~~~j~T 4977 /
ATTN : (SGRD-RP) 13. NUMBEROF PAGES ~,

Washington , DC 20012 
~~ii 23 ~~~~~~ 

-

t4. MONITORING AGENCY N A M E  S ADDRESS(1I d if f e r e n t  from Controllina Offi ce) IS. SECURITY CLASS. (of thE.  rep ort) /
UNCLASSIFIED

ISa. DECLASSIFICATION/ OOW $GRAOIMG
SCHEDULE

15. DISTRIBUTION STATEMENT (of this Report)
This document has been approved for public release

and sale; its distribution is unlimited .

Il. o IsrRIeu -rroM STATEMENT (of the abstract entered in Block 20, ii dif f er en t  fins, Report) ‘ —. - -

-
~
r
~~flr n~I 

______

18. SUPPLEMENTARY NOTES 

~~~~~~~ I
IS. KEY WOROS (Continue on re~,orse side if necessary and identify by block number)

Denture Calculus Removal Techniques; Evaluation with Electron Microscopy and
X-ray Analysis

~~~ A BSTPA CT (Continue on rover., aide ii ~~~~~~~~~ and Identif y by bloc k number)

1EDTA was used to remove calcified debris from salivary deposits on denture
U.. acryl ic. Examinations were performed using the SEN and EDAX . It was found that

= soaking only ~‘iith sodium hypochlorite removed almost none of the ca lc i f i ed
~-~

- debris. A combination treatment of EDTA , followed by sodium hyp ochior i te  removed
the calculus - calcified and uncalcified..

a_ I ( - _ _ /
FC~~M 1A 7~ . .. .. ... ~~ -.-

Ii i . ~~~~~~~~~~~~~~~~~~~~~~~ ,a. .. :..~~~ :~ .
- 5—--- - -,-——- - -—--. —-- -  ‘a



rr~~~
Ii! •~~ 7• - - — -

~

(;~c 
t~~.

:

(j~~~~~ L~~CI~ *~~ l LA ~~.1 T ç~ i~~S

~~~~ &~~ . I

TIlE EFFECTS OF EDTA ON DENTURE CALCULUS:

AN EXAMINATION USING THE SCANNING ELECTR ON MICROSCOPE

*John L. Salomon e, D.D.S.
**John M . Brady , B .S. ,  D . D . S . ,  M .P . H .

* CPT , DC Res iden t , General Practice Residency in Dentistry ,
U.  S. Army Denta l  Detachment , MEDDAC
Fort Geor ge G .  Meade , Mary land 20755

** COL , DC Ch ie f , D e p a r t m e n t  of B iophys i c s , U.  S. Army
Institute of Den ta l  Research , W a l t e r  Reed
Army Medical  Cen te r , Washing ton , DC 20012

_ _ _  -4



- —  ..- - .-— .—— .——— --
.
~

-
.-- . . . .~~~~~ .. .— --.-

ABSTRACT

EDTA was used to remove ca lc i f i ed  debris  from sali-

vary deposi ts  on denture ac ry l ic .  Examinat ions  were per-

formed using the SEM and EDAX . It was found that  soaking

only wi th  sodium hypochlor i te  removed a lmost  none of the

ca lc i f i ed  debr is .  A combinat ion t rea tment  of EDTA ,

fol lowed by sodium hypochlor i te  removed the calculus -

ca lc i f ied  and unca lc i f i ed.
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Patients with natural dentition ar~ con tinuous ly

encoura ged to prac tice prop er p laqu e con trol in order

to eliminate the threat of dental caries and perio-

don tal disease . El im ina t ion of den tal p laque and

the removal of calculus  are basic , and of prime im-

por tance to the preven t ion of caries and periodon tal

disease. Patients with complete denturt s or partial

pros thodon tic app l iances have of ten been neglected in

oral hyg iene ins truc tion program s . Sal ivary deposi ts

consis t ing of sim ilar ma ter ials to thos e found on

na tural  teeth can be found on plas tic and porc ela in

denture teeth , cast metals , and dentur e acryl ic sur-

faces.  I t is jus t as impor tant for  denture wearers

to be aware of the dan gers of plaque and calculus as

it is for den tulous pa t ien ts. For all pa tients it is

s t i l l  a fundam enta l  pr inciple to remove plaque . De-

posi ts tha t form on den ture surfaces which touch

inucosa can compromise oral health. Love , Goska , and

Mix on1 in their  inv estiga ti ons discovered a sign ifi-

can t rela t ionship be tween the de gree of uncleanl iness

of dentures and the amount of mucosal inflammation . A

def in i te correla t ion was found to exis t between the
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amoun t of plaque and calcu lus on den tur es and inflamma-

tion of the tissues.

Several other investigations were made to determine

the bes t methods for clean ing dentures. Shannon , McCrary,

and Starcke 2 evaluated the ability of commercial denture

cleansers to decolor ize stained salivary deposi ts and to

remove this accumulated material from denture acrylic.

Their conclusions supported other previous studies which

found tha t commercial den tur e cleansers are disappoin t-

ingly inef fec t ive in removing deposi ts from den ture

acryl ic .

Anthony and Gibbons 6 , in thei r  investigat ion of the

use and e f fec t iveness  of commercial denture cleansers

found that half of the denture wearers studied found it

necessary to supplement immersing in a commercial denture

cleanser with brushing and/or use of household cleansers;

and despi te  adver t isements , only 5% of thos e pa tients

studied used immersing in a denture cleanser exclusively .

These denture wearers revealed that commercial cleansers

were no t capable of dissolving calcif ied salivary deposi ts

to any significant degree. Nicholson , Stark , and scott4

investigated the use of sodium hypochlorite as a denture

cleanser and found it to be of more value than commercial

2
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cleanser s in loosening heavy calculus deposi ts. Brush-

ing was always required to remove all the deposits.

Pey ton and Craig 8 state tha t regular brushin g o f den tures

and some commonly used denture cleansers and den ti f r i ces

produce scratches on the surface of denture acrylics.

These me thods are not recommended as a rou tine method

of cleaning dentures. They recommend a solution of one

teaspoon of sodium hypochiori te , and two teaspoons of

Calgon in half a glass of wa ter for overnigh t immersion .

This is no t recommended for cleaning par tial removable

den tures tha t con tain base me tals.

The purpose of this investigation is to examine the

struc ture of den ture calculus using the scanning elec-

tron microscope and to see if the decalcifying agent EDTA

(ethylene diamine tetra acetic acid) has any effect on

this calculus.
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MATERIALS AND METHODS

Specimens for  examinat ion  were obtained from pa t i en ts

who appeared to be heavy calculus formers and who were

being t reated at Epes Army Den tal Clinic , For t George G.

Meade , Maryland . The specimens consisted of pieces of

denture acrylic approximatel y 2mm X 2mm X 2mm taken (with

a dental bur)  from a comple te den ture or par tial den ture .

The ou tside of one surface of the specimen consis ted of

calculus attached to the denture base acryl i c . All  of

the specimens were ob tained from den tures wh ich , at the

time , were functional. A selfcuring acrylic repair was

done to f i l l  in the defec t in the denture  acryl ic .  Next ,

the specimens were divided in half, using a small poin ted

diamond stone. One-half of the specimen was examined

under the scanning electron microscope (Model ANR-l000 ,

Advanced Mate r i a l s  Research Corpora tion , Burlington , Mass . )

The other half of the specimen was trea ted by ei ther (1)

immersing it comp letely in a 10% solu tion of EDTA in wa ter

for a period of ei gh t hours , and sonicatin g in an ultra-

sonic unit for ten mlnutes , or (2) immersing it completely

in sodium hypoch iori te  and sonica t ing for two minutes.

Specimens were examined using the scanning electron

4
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microscope .  P repa ra t ion  of the specimens for  SEM con-

sis ted of the fo l lowing  tre atmen t :

Specimens wer e deh ydra ted in ethyl alcohol

and were allowed to dry . Next , they were ce-

- . 
men ted to aluminum stubs.  A small amoun t of

silver paint was placed at the interface of the

specimen and the aluminum base providing a con-

ductive attachment. The specimen on the alumi-

nurn stub was placed in a Vacuum Evapora tor

(Technics , Hummer I I )  where a thin layer (50-100

A°) of gold and pa l lad ium was deposited on the

sur face .  The specimen was then read y for

examina t ion .

A — - - —
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RESULTS

Examina tion of den ture calculus pr ior  to trea tment,

using the SEM , rev ealed aggrega tes of rou ghened debr is

attached to the den ture base acryl ic  (F igs. la and b).

Analys is wi th EDAX (Energy Dispersive An alysis of X-r ays)

confirmed the pres enc e of ca lc i f ied  ma ter ia l .  Calcium

and phosphorus K cha rac te r i s t i c  X-ray  peaks were present ;

other pr imary  peaks that  appeared were produc ed b y the

gold and pa l lad ium coat ing of the specimen (Fi gs.  2a and b ) .

Examina t ion  of the denture  calculus a f t e r  t rea tment

(soaking in 10 % solu tion of EDTA for ei gh t hours and soni-

ca ting for ten minu tes) revealed a si gni f icant chan ge in

the appearance of the debris- (Figs. 3a and b). At the

same magnification (200X), the s iz e and shape of the

debris were much smaller and broken up. The debris appear-

ed loosened from the surface of the acrylic and reduced

to smaller pieces. In addition , the rela tive amoun t of

debris was reduced.  At higher ma gni f ic at ion the debri s

appeared smoother and less porous . Analysis with EDAX

of the denture  ca1culU~ a f t e r  t reatment  wi th  EDTA re-

vealed the absence of any ca lc i f i ed  mate r i a l . The cal-

cium and phosp horus peaks that  were presen t in the

6

4



,~ ~~~~~~ ~~~~~~~~~~~~~~~~ 
:
~~TT 1 ~~~~~~~~~~~~~~~~~~~~~ ~~~F-~~

p r e - tr e a tm e n t  ana lys i s , were c lea r ly  absent in the

p o s t - t r e a t m e n t  ana lys i s  (F igs .  4a , b , c , d ) .  The

mate r i a l  tha t  remained a f t e r  t r ea tmen t  w i th  EDTA was

uncalc i f i ed , so f t , loosened debr i s .  Treatment  of

this  specimen wi th  sodium hypoch lo r i t e  for  two minutes

in an u l t rason ic  device produced a rela tivel y clean

acrylic surface devoid of any calc i f ied deb ris and 3
relat ively free of sof t , loose debr is .  A layer of

thin patchy residue remained .  No b rush ing  or wip ing

of any surfaces  were per formed - only soaking and soni-

cating ; first in EDTA then in sodium hypochiorite

(Fi gs. 5a and b).

In ord er to tes t the ef fec ts of sodium hypochlori te

in removing calci f ied debris from den tur e acrylic, the

ori ginal specimen of calculus on den ture acryl ic  (Figs.

la and b) was allowed to soak in sodium hypochlori te

with sonication for two minutes. The results of SEM

• investigation revealed that most of the thick layers of

debris were still present (F igs .  Ga and b ) .  The only

noticeable difference was a slightly cleaner surface.

Analys is  wi th  EDAX of the den ture calculus which was

t reated only wi th  sodium hypochlorite revealed not only

the presence of phosphorus and ca lc ium but , in add i t ion ,

7
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the presence of c h l o r i n e  (Fi g.  9a) . However , EDAX

ana lys i s  of the den ture  ca lculus  tha t  was treated

f i r st wi th EDTA , followed by sodium hypochlori te ,

showed no pho sphoru s, no ca lc ium , and no chl or ine .

The chlorine peak appeared onl y f rom specimens on

which calcified debris remained (Fig. 9b).

..-
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DIS(:USs EON

Investi gation of denture acrylic calculus using the

SEM and EDAX revealed the presence of thick , calcified

blocks of debris attached to the acrylic. Soaking and

sonicating the denture acrylic calculus in sodium hypo-

chlorite had little effect in removing the calcified

-
• debris , but did remove soft protein-like material from

the acrylic surface. The effects of sodium hypochiorite

were seen only on samples which had previously been

treated to remove calcified debris. In addition , a chlo-

rine residue was observed in specimens that contained

calcified debris. The chlorine appeared to complex with

the calcium and was recorded by EDAX in all calcified

specimens treated only with sodium hypochiorite. The

decalcifying agent EDTA was used to remove calcium and

pho sphorus  f r om den tur e calculus . SEM and EDAX stud ies

showed that calcified debris was removed from denture

calculus after soaking in 10% solution of EDTA for ei ght

hours and sonicating for ten minutes. Also , examination

of the denture acrylic surface revealed no short term

deleterious effects of EDTA on denture acrylic , or forma-

tion of chlorides on the acrylic surface. These observa-

9
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tions suggest a possible combination denture cleanser -

soaking the den tu re  in FDTA overn ight to remove calci-

fied debris - then soaking in sodium hypochiorite and

sonica t ing to remov e the sof t debr is . Thi s method w ill

a l low the removal of calculus  and heavy plaque w i t h o u t

scraping, polishing , or b rush ing .

10
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SUMM ARY

EDTA was used to remove calcified debris from sali-

vary deposits on denture acrylic. Examinations were per-

form ed us ing the SEM and EDAX . I t was found that soakin g

only wi th  sodium hypoch io r it e  removed almost  none of the

ca l c i f i ed  debr is .  A combinat ion t rea tment  of EDTA ,

fol lowed by sod ium hyp ochl ori te removed the ca lculu s -

calcified and uncalcified.
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FIGURE LEGEND S

Figure  1. Scann ing elect ron m icrographs (SE M) of den tur e

surface with a heavy layer of calcified dental plaque .

Ori ginal magnifications: a. X200 b. X2000.

Figure 2.  Energy dispersive x- ray  spectra from a. the

surfac e of an isola ted p iece of den ture calcu lus , and

b. calculus upon a denture  su r face .

Characteristic x-ray peaks of calcium (Ca), phosphorus (P),

and conduc t ive metal coat ing (Au , Pd) are evident.

Figure 3 . SEM ca lc i f i e d  den tal pl aque af ter ei ght hours

in EDTA solu t ion and ten m inu tes sonica t ion. Ori g inal

magnifications : a. X200 b. X2000.

F igure 4. Energy dis pers ive x- ray  spec tra from the sur-

face of denture calculus before (dots) and after (bars)

treatment with EDTA . Vertical lines mark the location

of charac teris tic x - r ay  peaks for phosphorus , ca lcium ,

gold , and palladium .
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Figure 5. SEM of calcified dental plaque after ei ght

hours in EDT:~ solution , ten minutes sonication , and

two minutes in sodium hypochiorite-sonication. Ori g inal

m a g n i f i c a t i o n s :  a. X20 0  b.  X 2 0 0 0 .

Fi gure 6. SEM of ca lcif ied  dental plaqu e a f te r t rea t-

ment with sodium hypochlorite for two minutes with

simul tan eous sonica t ion . Specimen was no t treated w ith

EDTA solu tion . Or iginal magn i f i ca tions:  a. X 200

b. X2000.

Figure  7. Energy dispersive x-ray analysis of denture

pl aque a. calc i f ied , and b .  d eca l c i f i ed  by EDTA treat-

ment - after exposure to sodium hypochlorite for two

minu tes  wi th  sonica tion. Chlor ine  peak (C l ) is abs en t

in deca lc i f ied p laque.

~~~~~~~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ — - — 4
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