
CHAPTER V

CONCLUSION

N a n o p a rtic le s  co u ld  be  p rep a red  by  s im p le  c o o lin g  th e  w a rm  o /w  
m ic ro e m u ls io n  te m p la te  u n d e r  m ild  s tirr in g  w h ic h  w a s  a  s im p le  an d  p o te n tia lly  
sc a la b le  m e th o d . In  th is  s tu d y , th e  w a rm  m ic ro e m u ls io n  w a s  a c h ie v e d  b y  v a ry in g  th e  
o il p h a se  (n o n -io n ic  e m u ls ify in g  w ax  o r  Brij® 72) an d  su rfa c ta n t p h a se  (Brij®  78  o r 
T w een®  80 ) to  o p tim iz e  th e  su itab le  sy s tem . T h e  se lec ted  m ic ro e m u ls io n  w as 
co m p o se d  o f  n o n -io n ic  e m u ls ify in g  w a x  (th e  b le n d  o f  c e to s te a ry l a lco h o l and  
c e to m a c ro g o l a t a  w e ig h t ra tio  o f  4 :1 ) an d  T w een®  80 s in ce  its ab ility  to  fo rm  the  
sm a ll (b e lo w  100 n m ), u n ifo rm  (P I 0 .3 -0 .4 ) an d  s tab le  n a n o p a rtic le s  o v e r  a  p e r io d  o f  
24  h o u rs . T h e  in f lu e n c e  o f  ra te  o f  c o o lin g  w a rm  m ic ro e m u ls io n  te m p la te  w a s  a lso  
s tu d ie d  an d  th e  ra p id  c o o lin g  m e th o d  co u ld  p ro v id e  a  su p e rio r  re su lt.

T h e  se le c te d  fo rm u la tio n  w as u se d  to  in co rp o ra te  C o e n z y m e  Q io b y  ad d itio n  
o f  C o e n z y m e  Q io to  o il p h ase . T h e  C o e n z y m e  Q io -lo ad ed  n a n o p a rtic le s  w as  s tu d ied  
b y  v a ry in g  in  th e ir  c o m p o s itio n s  an d  e v a lu a te d  fo r  p a rtic le  s ize  an d  s ize  d is tr ib u tio n . 
It w a s  fo u n d  th a t th e  p re se n c e  o f  C o en zy m e  Q io h ad  n o  e ffec t o n  th e  n a n o p a rtic le s  
fo rm a tio n . H o w e v e r, th e  lo w e r s izes  o f  C o en zy m e  Q io -lo ad ed  n a n o p a rtic le s  w ere  
o b ta in e d  b y  u s in g  th e  h ig h e r  c o n c e n tra tio n  o f  T w een®  80 an d  lo w e r a m o u n ts  o f  w ax . 
T h e  n a n o p a rtic le s  c o m p o se d  o f  C o e n z y m e  Q io (1 -4  m g /m L ), w a x  (2 -6  m g /m L ) and  
T w een®  80  a t c o n c e m tra tio n  o f  2 4 , 48  an d  72  m M  w ere  fu r th e r  e v a lu a te d  in  th e ir  
e n tra p m e n t e f f ic ie n c y  w ith  th e  a id  o f  u ltra f iltra tio n  te ch n iq u e . A s  th e  re su lts , the  
fo rm u la tio n s  w h ic h  w e re  in  th e  n a n o s iz e -ra n g e  w ith  h ig h  e n tra p m e n t e ff ic ie n cy , w as 
c o m p o se d  4 m g /m L  w a x  an d  48  m M  T w een® 80. T h e  e n tra p m e n t e ff ic ie n c y  o f  th o se  
sy s te m s  in c o rp o ra tin g  2 an d  4 m g /m L  C o en zy m eQ io  w e re  8 0 .1 9 %  an d  78% , 
re sp e c tiv e ly .



93

T h e  T E M  m ic ro g ra p h  sh o w ed  th e  sp h e rica l sh ap e  o f  C o e n z y m e  Q io -loaded  
n a n o p a rtic le s  an d  th e  d ia m e te r  in  s im ila r  ran g e  as  th a t d e riv ed  from  P C S  
m e asu rem en t. T h e  D S C  th e rm o g ra m  sh o w ed  th e  a b sen ce  o f  m e ltin g  p eak  o f  
C o e n z y m e  Q io -lo ad ed  n a n o p a rtic le s  in d ica ted  th a t  C o e n z y m e  Q io wa_ d isp e rsed  in 
m a trix  as  an  a m o rp h o u s  s ta te  an d  n o t a  s im p le  p h y s ic a l m ix tu re  o f  th e ir  in d iv id u a l 
c o m p o n en t. T h e  in v itro  re le a se  p ro file  o f  C o e n z y m e  Q io fro m  co re  m a te ria l ex h ib ited  
a  b ip h a s ic  p a tte rn  c h a ra c te r iz e d  b y  a  rap id ly  in itia l re le a se  in  th e  f irs t ten  h o u rs , 
fo llo w e d  b y  a  s lo w e r re le a se  u p  to  120 h o u rs . T h e  s to rag e  te m p e ra tu re  h ad  in flu en ce  
o n  th e  s ta b ility  o f  C o e n z y m e  Q io -lo ad ed  n an o p a rtic le s . T h e  sy s te m s  s to red  a t ro o m  
te m p e ra tu re  (2 5 °C ) w a s  fo u n d  to  s ig n if ic a n t in c re a se  in  p a r tic le s  s ize  w h ile  th o se  
s to red  a t 4°c h a d  th e  sam e  s ize  as  th e  fre sh ly  p re p a re d  n a n o p a rtic le s . S im ila rly , the  
lo ss  o f  p o te n c y  o f  C o e n z y m e  Q io a fte r  8-w e e k  s to ra g e  a t 4°c w as le ss  th a n  th a t s to red  
a t ro o m  te m p e ra tu re . F re e z e -d rin g  p ro c e ss  w as  p e rfo rm e d  an d  th e  re su lts  sh o w ed  th a t 
fre e z e -d r ie d  C o e n z y m e  Q io -lo ad ed  n a n o p a rtic le s  h ad  g re a te r  ch em ica l an d  p h y sica l 
s ta b ility  o v e r  e x te n d e d  p e r io d  o f  tim e  a t ro o m  te m p e ra tu re  s in ce  it co u ld  p re v e n t 
O stw a ld  r ip e n in g  a n d  av o id  h y d ro ly s is . T h e  m a n n ito l a t a  c o n c e n tra tio n  o f  2 %  พ /พ  
w a s  se le c te d  as  a  c ry o p ro te c ta n t fo r  f reez in g  an d  d ry in g  p ro c e ss  b e c a u se  it w as  ab le  to  
m a in ta in  th e  n a n o p a rtic le s  s ize  an d  p ro v id e d  th e  d e s ira b le  p u ffy  d ry  p ro d u c t. F in a lly , 
th e  c re a m  b ase  m ix e d  w ith  th e  freeze -d ried  C o e n z y m e  Q io - lo a d e d  n an o p a rtic le s  
o ffe re d  a  g o o d  p h y s ic a l s tab ility  d u rin g  fre e z e - th a w  te s t fo r  at le a s t 6 cy c le s  and  
sh o w ed  g re a t s ta b ility  a fte r  4 -w e e k  s to rag e  a t ro o m  te m p e ra tu re . T h e  m ix e d  c ream  
a lso  sh o w e d  th e  h o m o g e n e o u s  a p p e a ra n ce  an d  n o  g ritty  e ffec t. F ro m  th e  p o in t o f  
v iew , th e  C o e n z y m e  Q io -lo a d e d  n a n o p a rtic le s  m ix e d  c re a m  p ro v id e  a lte rn a tiv e  
fo rm u la tio n  fo r  p h a rm a c e u tic a lly  an d  c o sm e tic a lly  to p ic a l use .

The further studied will be the assessment of the topically applied Coenzyme
Qio-loaded nanoparticles mixed cream on the potential as a safe and effective anti
tumor agent for treating and preventing recurrence of skin cancer.
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