
CHAPTER I

INTRODUCTION

P e r io d o n t it is  is p a th o lo g ic a l s ta te s  a ffe c t in g  th e  g in g iv a l,  s u b g in g iv a l,  

p e r io d o n ta l a n d  a d ja c e n t tis su e s  (L is tg a rte n , 1986). The  p r im a ry  c a u s e  o f th e se  

d is e a s e s  is b a c te ria  (S lo ts, 1979). M os t cu rre n t tre a tm e n t p ro c e d u re s  a re  d ire c te d  

to w a rd s  an  e lim in a tio n  o f th e  to ta l p la q u e  m ass s u b g in g iv a lly  as w e ll as  s u p ra g in g iv a lly  

w h ic h  in c lu d e  o ra l h yg ie n e  in s tru c tio n , s ca lin g  a nd  roo t p la n in g  (O ' L ea ry , 1986). 

H o w e v e r, m a n y  s tu d ie s  have  in d ic a te d  th a t a n tim ic ro b ia l th e ra p y  c a n  b e  use fu l in the  

tre a tm e n t o f so m e  ca s e s  (G en co , 1981) su ch  as p o c k e ts  o ve r 5 m m  (O ’ Lea ry , 1986) o r 

b a c te r ia  re a c h e d  the  c o n n e c tiv e  tis su e  (S ag lie  e t a l., 1982).

P e rio d o n ta l th e ra p y  has se ve ra l co m m o n ly  u sed  a n tib io tic s  e .g . p e n ic illin s , 

c e p h a lo th in , c lin d a m y c in , e ry th ro m y c in , m e tro n id a zo le , te tra c y c lin e , a n d  m in o c y c lin e  

(G e n c o , 1981). เท p a rtic u la r, the  te tra c y c lin e  fa m ily  o f a n tib io tic s  has b e e n  fo u n d  to  be  

e ffe c tiv e  a g a in s t the  m ic ro o rg a n is m s  a s s o c ia te d  w ith  p e r io d o n tit is  in the  g in g iv a l 

c re v ic e . M in o c y c lin e  is a s e m is y n th e tic  te tra c y c lin e  p ro ve n  to  b e  e ffe c tiv e  a g a in s t a 

b ro a d  s p e c tru m  o f b a c te ria . M in o c y c lin e  is the  m os t e ffe c tiv e  a g a in s t S tap h ylo co ccu s  
aureus, p a r t ic u la ry  th o s e  re s is ta n t to o th e r te tra c y c lin e s  (B ro g d e n , S p e ig h t, a nd  A ve ry , 

197 5 ). It c a n  in h ib it 25  s u b g in g iv a l s tra in s  o u t o f 27  (93 %  in h ib itio n )  a t 1 |J,g /m L 

(M a s h im o  e t a l., 1981). It re d u c e s  c o lla g e n -d e s tru c t iv e  a c tiv ity  in the  g in g iv a l c re v ic u la r  

f lu id  o f h u m a n  p e r io d o n ta l p o c k e ts  (G o lu b  e t a l., 1985) a n d  it has an e ffe c t on 

a tta c h m e n t a n d  s u b s e q u e n t o f fib ro b la s ts  a t the  ro o t s u rfa c e  (S o m e rm a n , 1988).

T h e  u se  o f s y s te m ic  a n t ib io t ic s  has s e v e ra l d is a d v a n ta g e s  s u c h  as 

s u p e r im p o s e d  in fe c tio n s  a n d  th e  h ig h  d o s a g e  n e e d e d  to  a c h ie v e  an e ffe c tiv e  

c o n c e n tra t io n  in th e  g in g iv a l c re v ic e  (G e n co , 1981). T h is  h as  led  re s e a rc h e rs  to  fo c u s  

on  to p ic a lly  a p p lie d  a n tib io tic s . T he  use  o f s u s ta in e d  re le a se  d e liv e ry  sys te m s  fo r lo ca l 

s u b g in g iv a l d e liv e ry  o f a n tib io tic s  to the  a c tiv e  s ite  o f the  d is e a s e  has b e e n  s tu d ie d  b y  

se v e ra l in v e s tig a to rs ; fo r  e xa m p le , te tra c y c lin e -f il le d  h o llo w  f ib e rs  p la c e d  in the  g in g iv a l 

s u lc u s  w e re  sh o w n  to  have  a d ra m a tic  e ffe c t b o th  on  the  p e r io d o n ta l m ic ro flo ra  a nd  

c lin ic a l m a n ife s ta tio n s  o f the  d ise a se . F u rth e rm ore , it w a s  fo u n d  th a t d ru g -fille d
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c e llu lo s e  a c e ta te  h o llo w  fib e rs  c a n  be  m a n ip u la te d  b y  d en ta l p e rs o n n e l to  p ro v id e  d ru g  

th e ra p y  w ith  less  than  1 /1000  o f the  a m o u n t o f te tra c y c lin e  th a t w o u ld  h ave  bee n  u sed  

fo r  s y s te m ic  th e ra p y  (G oo dso n , H a ffa jee , a nd  S ocransky , 1979). F ilm s o f e th y lc e llu lo s e  

c o n ta in in g  3 0%  (พ /พ ) m in o c y c lin e  w e re  p re p a re d  as su s ta in e d  re le a se  d e liv e ry  d e v ic e s  

a n d  th e  re su lts  o f the  sh o rt-te rm  c lin ic a l s tu d y  in d ica te d  th a t use  o f th e  d e v ic e  in 

p e r io d o n ta l p o c k e ts  m ay  ca u s e  c o m p le te  e ra d ica tio n  o f th e  p a th o g e n ic  b a c te ria  from  

th e  p o c k e t (E lkaya m  e t al., 1988).

T h e re  a re  se ve ra l te c h n iq u e s  to  p re p a re  su s ta in e d  re le a se  d o s a g e  fo rm  

in c lu d in g  m ic ro e n c a p s u la tio n . M ic ro e n c a p s u la tio n  ca n  be  d e s c r ib e d  as a p ro c e s s  in 

w h ic h  v e ry  th in  c o a tin g s  o f p o ly m e ric  m a te ria ls  a re  d e p o s ite d  a ro u n d  p a r tic le s  o f s o lid s  

o r  d ro p le ts  o f liq u id s . The m ic ro c a p s u le s  thus  fo rm e d  ran ge  d im e n s io n a lly  fro m  se ve ra l 

te n th s  o f a m ic ro n  to  5 ,000  m ic ro n s . M ic ro e n c a p s u la tio n  has b e e n  u sed  in the  

p h a rm a c e u t ic a l in d u s try  fo r th e  co n v e rs io n  o f liq u id s  to so lid s , ta s te -m a s k in g  o f b it te r  

d ru g s , p ro lo n g e d  o r su s ta in e d  re lease , s e p a ra tio n  o f in c o m p a tib le s , re d u c e d  g a s tic  

irr ita tio n , a n d  e n v iro n m e n ta l p ro te c tio n  o f lab ile  m o ie tie s  (B akan , 1986, 1994).

A  la rg e  n u m b e r o f p ro c e s s e s  a re  a va ila b le  fo r p re p a rin g  m ic ro c a p s u le s , fo r 

e x a m p le , a ir  s u s p e n s io n , c o a c e rv a tio n -p h a s e  s e p a ra tio n , m u lt io r if ic e -c e n tr ifu g a l,  

e m u ls if ic a tio n /s o lv e n t e va p o ra tio n  a nd  s p ra y  d ry in g  (B akan , 1994). M ic ro e n c a p s u la tio n  

b y  e m u ls if ic a tio n /s o lv e n t e v a p o ra tio n  is c o n c e p tu a lly  a s im p le  p ro c e d u re . It in vo lve s  the  

e m u ls if ic a tio n  o f a p o ly m e r so lu tio n  c o n ta in in g  d ru g  in to  an im m is c ib le  liq u id  p h a se  

c o n ta in in g  an  e m u ls if ie r  to  fo rm  a d is p e rs io n  o f d ru g -p o ly m e r-s o lv e n t d ro p le ts . The 

s o lv e n t is re m o v e d  from  th e  d is p e rs e d  d ro p le ts  b y  a p p lic a tio n  o f hea t, v a c u u m , o r  b y  

a llo w in g  e v a p o ra tio n  a t room  te m p e ra tu re  to  leave  a s u s p e n s io n  o f d ru g -c o n ta in in g  

p o ly m e r m ic ro c a p s u le s  th a t c a n  be  s e p a ra te d  b y  filtra tio n  o r  c e n tr ifu g a tio n , w a s h e d , 

a n d  d r ie d  (W a tts , D av ie s , a n d  M e lia , 1990). A lth o u g h  th e  e m u ls if ic a tio n /s o lv e n t 

e v a p o ra t io n  te c h n iq u e  is a s im p le  p ro c e d u re , th e re  a re  m a n y  p ro d u c tio n  p a ra m e te rs  

s u c h  as  ty p e  o f p o ly m e r, e m u ls ifie r  c o n c e n tra tio n  a n d  c o re  to  w a ll ra tio  in flu e n c in g  

m ic ro p a r t ic le  c h a ra c te r is t ic s .

T he  p re s e n t s tu d y  w a s  d e s ig n e d  to d e v e lo p  s u s ta in e d  re le a s e  m ic ro c a p s u le s  o f 

m in o c y c lin e  h y d ro c h lo r id e  u s in g  the  w a te r- in -o il- in -w a te r (w /o /w ) s o lv e n t e v a p o ra tio n  

te c h n iq u e  b e c a u s e  m in o c y c lin e  h y d ro c h lo r id e  is a w a te r  s o lu b le  d ru g . For d ru g s  w ith
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w a te r  s o lu b ility , o il- in -o il te c h n iq u e  o r w a te r- in -o il- in -w a te r te c h n iq u e  c a n  be  u se d  b u t 

o n e  o f th e  d ra w b a c k s  o f us ing  an  oil e x te rn a l p h a se  is c le a n in g -u p  th e  fin a l p ro d u c t . 

T he  o il has to  be  re m o ve d  us ing  o rg a n ic  so lve n ts  su ch  as h exane , w h ic h  th e m se lve s  

m a y  p re s e n t p ro b le m s  in te rm s  o f c o m p le te n e s s  o f rem ova l. H o w e ve r, th e  p ro b le m  o f 

re m o v a l o f o il c a n  be  a vo id e d  b y  the  use  o f a w a te r- in -o il- in -w a te r (w /o /w ) te c h n iq u e  

(W a tts , D av ie s , a nd  M e lia , 1990). T h re e  b io d e g ra d a b le  p o ly m e rs  n a m e ly  p o ly  (L- 

la c t id e ) , p o ly  (D L -la c tid e ), a nd  p o ly  (D L - la c tid e -c o -g ly c o lid e )  w e re  s e le c te d  as a w a ll 

m a te r ia l. B io d e g ra d a b le  p o lym e rs  a p p e a r  to  be  a d v a n ta g e o u s  s in c e  th e y  ca n  b e  e a s ily  

a d m in is te re d  a n d  d o  no t have  to  be  re m o ve d  a fte r the  tre a tm e n t p e r io d  (La lla  a n d  

C h u g h , 1990).

The  p u rp o s e s  o f the  s tu d y  w e re  as fo llow s:

1. To  p re p a re  m in o c y c lin e  h y d ro c h lo r id e  m ic ro c a p s u le s  fo r  s u s ta in e d  re lea se  

b y  w a te r- in -o il- in -w a te r (w /o /w ) so lve n t e va p o ra tio n  te c h n iq u e  b y  v a ry in g  

p o ly m e r typ e , s ta b ilis e r  c o n c e n tra tio n , a n d  c o re  to  w a ll ra tio .

2. T o  c h a r a c te r is e  th e  p h y s ic o c h e m ic a l  p r o p e r t ie s  o f  m in o c y c l in e  

h y d ro c h lo r id e  m ic ro c a p s u le s , e .g . %  y ie ld , m o rp h o lo g y , s ize  a n d  s ize  

d is tr ib u tio n , d ru g  c o n te n t a n d  d ru g  re lease .

3. To  e lu c id a te  the  re le a se  k in e tic s  o f m in o c y c lin e  h y d ro c h lo r id e  from  

m in o c y c lin e  h y d ro c h lo r id e  m ic ro c a p s u le s .

4. To d e te rm in e  re s id u a l d ic h lo ro m e th a n e  c o n te n t เท m in o c y c lin e  h y d ro c h lo r id e  

m ic ro c a p s u le s .
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