
Fighting tooth decay: 
new atoms for old 
T o o t h decay is o n e o f the 

c o m m o n e s t c h r o n i c diseases 

o f mank ind . F o s s i l skulls 

several hundred thousands 

years o ld s h o w the 

unmis takable s igns o f dental 

car ies , to g ive too th decay its 

formal n a m e , and m o d e r n 

m a n is n o heal thier : a 1968 

survey in E n g l a n d and W a l e s 

f o u n d that o n l y three p e o p l e 

in a thousand were free o f 

the disease, and i n 1978 the 

average Austra l ian 

14-year-old had s ix decayed 

teeth. 

Austral ians suffer o n e o f 

the wor ld ' s h ighes t rates o f 

car ies , p resumably because 

w e c a n afford plentiful 

sugary de l i cac ie s . W i t h 

increas ing use o f f luor ide , 

the nat ion 's dental heal th 

s h o u l d gradually i m p r o v e , 

but w e need to unders tand 

too th decay fully before w e 

can h o p e to c o n q u e r it, and 

scientists still have m u c h to 

d i scover . 

W e k n o w that bacteria 

make acids as they feed o n 

carbohydrates i n the m o u t h , 

and that these acids can e rode 

the outer enamel and inner 

dent ine o f teeth, but where 

does the attack b e g i n and 

w h y are s o m e teeth m o r e 

suscept ib le than others? 

D r John Fea thers tone , 

formerly o f the N e w Z e a l a n d 

M e d i c a l R e s e a r c h C o u n c i l 

Den ta l R e s e a r c h U n i t and 

n o w at the Eas tman Den ta l 

Cent re , R o c h e s t e r , U . S . A . , 

and D r D e s M c L e a n o f the 

C S I R O D i v i s i o n o f C h e m i c a l 

Phys i c s th ink they may have 

s o m e o f the answers . T h e y 

have been u s i n g an e lec t ron 

m i c r o s c o p e to e x a m i n e 

car ious l e s ions , the sites o f 

early decay , in bo th natural 

and synthet ic enamel . 

Den ta l enamel is the 

hardest substance i n the 

b o d y . Its strength c o m e s 

f rom its h i g h con ten t o f the 

minera l hydroxyapat i te , 

w h i c h is o n e fo rm o f c a l c i u m 

phosphate , and the order ly 

arrangement o f this minera l 

in to crystals l ined u p 

perpendicular ly to the 

tooth ' s surface. 

A s br icks are neatly 

patterned i n a wal l , so m o s t 

o f the crystal a toms f o r m a 

neat lattice, but s o m e o f the 

a toms are different. H e r e and 

there a c a l c i u m i o n has b e e n 

rep laced by another meta l 

s u c h as s o d i u m , or a 

carbonate g r o u p has 

substituted for phospha te . 

A b o u t 4 % o f natural 

enamel cons is t s o f s u c h 

i nc lu s ions as carbonate , 

s o d i u m , z i n c , s t ront ium, 

lead, f luor ine , and ch lo r i ne . 

T h e exact c o m p o s i t i o n o f 

enamel varies f rom pe r son to 

pe r son , f rom too th to too th , 

An early stage of enamel decay: both the 'bumps', which 
are bundles of crystals, and the spaces between have been 
attacked by acid. The picture was taken using a scanning 
electron miscroscope (magnification approx. x 1000). 

and even wi th in each tooth . 

S o m e o f the ' intruder' i o n s 

o c c u p y i n g c a l c i u m sites are 

smaller than c a l c i u m i o n s . I f 

o n e br ick is t o o smal l , a wa l l 

w i l l be weak, and the 

researchers be l i eve that s u c h 

crystal lattice defects are 

ch inks i n the enamel ' s 

c h e m i c a l armour , w h e r e the 

lac t ic and ace t ic ac ids m a d e 

by bacteria are m o s t l ikely to 

l a u n c h their attack o n the 

enamel . 

I f D r Feathers tone and D r 

M c L e a n are right, then it 

may b e poss ib l e to 

strengthen teeth by p l u g g i n g 

ca lc ium-def ic ien t sites wi th 

i o n s o f sui table meta l s , 

perhaps in a mouth- r inse . 

T h e researchers are test ing 

var ious formula t ions . 

T h e y have already 

exper imenta l ly i n t roduced 

lead ions in to the lat t ice, but 

lead is t o x i c and therefore 

unsui table as a m e d i c a t i o n . 

T h e scientists th ink that 

s t ront ium, z i n c , or tin 

(s tannous) i o n s may p rove 

useful in r educ ing decay . 

Indeed , s tannous f luor ide 

has b e e n in c l i n i ca l use for 

s o m e years. 

T h e researchers have a lso 

s h o w n that, after an ac id 

attack, ename l crystals c a n 

r eg row and m a y even b e 

m o r e resistant than before . 

F l u o r i d e he lps here : it 

p romotes better crystal 

g rowth dur ing bo th 

format ion and repair o f teeth. 

What ' s m o r e , f luor ide makes 

the hydroxyapati te less 

so lub le i n ac id and s lows the 

m e t a b o l i s m o f the bacteria, 

thus cut t ing d o w n the rate o f 

acid fo rmat ion . 

It is for these reasons that 

m a n y dental scientists 

r e c o m m e n d that bo th 

ch i ld ren and adults shou ld 

treat their teeth wi th 

f luor ide , i n tablets, 

toothpaste , o r the water 

supply. 

80



D r Feathers tone be l ieves 
the m o s t effective s ing le 
preventive measure is a lso 
the s implest : cut t ing d o w n 
o n sweet snacks b e t w e e n 
mea ls . 

S u p p o s e y o u a l l o w the 
bacteria-rich layer ca l led 
p laque to accumula t e o n the 
surfaces o f your teeth for 48 
hours . T h e r e wi l l n o w be 
e n o u g h bacteria i n the 
p laque to l o w e r the p H 
around your teeth f rom 7 to 5 
wi th in 2 to 5 minu tes o f your 
eating a l u m p o f sugar. T h e 
acidity, i n other w o r d s , w i l l 
have increased 100-fold, and, 
as D r Feathers tone 
c o m m e n t s 'that d i sso lves 
enamel qui te rapidly ' . 

Brush ing teeth before 
meals reduces the bacterial 
popu la t ion , and so lessens 
the harm d o n e by subsequen t 
sugary del ights . 
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Research directory 
The 1980-81 edi t ion of 
CSIRO Research Programs is 
n o w available. This handy 
volume is a valuable source of 
informat ion abou t CSIRO, 
containing descript ions of all 
research programs and sub
programs. 

It describes the problems 
being tackled and possible 
implicat ions of research 
findings, as well as the 
research itself. Details of 
locat ions, staff numbers and 
expendi tu re are given, and 
indexes are included. 

Copies m a y be purchased 
for $12 .50 from CSIRO's 
Editorial and Publicat ions 
Service, 9 Queens Road , 
Melbourne , Vic. 3004 . 


