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Introduction
Tr iclosan  is a potent an tim icrobial agent with  a wide activ ity  spectr um  against both  gr am
positiv e and gram  negativ e bacter ia,  and again st yeast and m oulds.  It is  thus widely used
in  person al car e pr oducts such  as toothpastes ,  sham poos,  shower  gels,  and deodorants ,  in
beauty pr oducts and as in  anti-acne tr eatm ents .  Howev er ,  its in solubility  in  water  m akes
its form ulation  difficult.
T riclosan  has been  entrapped in two deliv ery system s,  both  based on  m eshed polysaccharides
which  a re  water  dispersibl e,  in  or der  to im pr ov e i ts  in cor por ation  in to for m ulas.  I ts
antim icrobial activ ity  has then  been tested.

Objective
Triclosan  in  solution ,  or  entrapped in  eith er  Glycospher es or  Softspheres was tested in
or der to determ ine the capacity  of the two polysacchar ide deliver y system s to enh an ce its
antim icrobial activ ity .

Sample Preparation
First experiment :

TC :  Solution  of triclosan  in  Butylene Glycol / W ater  (10 / 90).
Gs-TC - Entrapped triclosan  in  Glycospher es :  a suspension  of Gs-TCB contain ing 1% (w/w)
tr iclosan  is diluted in  Butylene Glycol  /  W ater  (10 / 90)
Sp -TC - Entrapped tr iclosan  in  Softspheres :  1 g ram  of Softspher es Sp-TC16a con tain ing
triclosan  (3% w/w)  is  br oken and dispersed in  a solu tion  of Bu tylene Glycol /  W ater  (10
/ 90)  to for m  a suspension .

All sam ples contain  th e sam e am ount of tr iclosan  (0.1%)  and of Butylene Glycol (10%) .

Second experiment :
TC :  Solution  of triclosan  in  Butylene Glycol / W ater  (90 / 10).
Gs-TC - Entrapped triclosan  in  Glycospher es :  a suspension  of Gs-TCB contain ing 1% (w/w)
tr iclosan  is diluted in  Butylene Glycol  /  W ater  (90 / 10)
Sp -TC - Entrapped tr iclosan  in  Softspheres :  1 g ram  of Softspher es Sp-TC16a con tain ing
triclosan  (3% w/w)  is  br oken and dispersed in  a solu tion  of Bu tylene Glycol /  W ater  (90
/ 10)  to for m  a suspension .

All sam ples contain  th e sam e am ount of tr iclosan  (0.1%)  and of Butylene Glycol (90%) .
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Triclosan
Tr iclosan  is a broad-spectr um  antim icr obial agent appr ov ed for  use in  toothpastes and in
toiletr y  p r oducts.  It also has ant i- irr itant /an ti-inflam m ator y p roperties .  It is  soluble in
m ost organ ic solv ents,  but on ly spar ingly soluble in  water and needs to be either dispersed
wi t h  t he  a id of su r factan ts  or  so lub il iz ed in  sol v en ts ,  t h us  l im i ti n g  i ts  usage.

O

Triclosan
Cl HO

Cl Cl

Glycospheres
Glycospheres are supr am olecular  system s,  or gan ized around a stable inner core,  hav ing  an
av erage diam eter  of 200 nan om eters .  They ar e com posed of th r ee com par tm ents (for m  th e
inside to the outside) :

An  inn er m atrix m ade of quater nar ized and cr oss-linked star ch  :  in  th is  com par tm ent,
an ion ic and hydroph ilic ingr edients can  be entr apped by m eans of ion ic bonds and be
protected and deliv ered;
A layer  of fatty  acids,  cov alently  bonded to the per ipher y of the starch
m atr ix by ester bonds ,  giv ing the system  a capacity  to load lipophilic
com pounds ;
An out er  layer ( s )  of lecith in s,  which  giv es to Glycospher es its
ab il it y  t o disper se  i n  wat er  or  i n  ot h er  po lar  sol v en t s .

Num er ous studies hav e shown the capacity  of Glycospher es to
en trap act iv e m olecu les,  to p rotect them  from  degr adation  and
to potentialize th eir  activ ity .

Softspheres
Softspher es a r e l ar ge (0. 5 to 3 m i llim eter s )  spher es ,  m ade of agar -agar ,  a natu r al
polysacch aride.  A cation ic and am phiph ilic copolym er  is  also em bedded with in  the agar
m atr ix,  giv ing  to the system  a capacity  to tr ap activ e m olecules by m eans of ion ic bonding
or hydrophobic in teraction .  They can also be color ed and used for  decoration of tr anspar ent
cosm etic pr epar ations .
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1. Study of the bactericidal activity of triclosan
20 m icroliters of each  solution  wer e deposited on  a paper  disk.  The disks wer e then  placed
at the surface of an  agar m edia contain ing Sta ph y loc occus a ureu s (ATCC 53154) .  After  24
h our s at 37ºC,  in h ibition  diam eter s are m easur ed.  Percentages of increase in  activity  wer e
calculated as follows :

% increase =
(Gs-TC – Solv )  – (TC – Solv)

(TC – Solv. )

Sample

Solvent

TC

Gs-TC

Sp-TC

Content

Buty lene Glycol / Water (10 / 90)

Triclosan in solvent

Triclosan entraped in Gly cosphere

Triclosan entraped in Softsphere

Inhibition
Diameter (mm)

19

44

64

52

Activity
Increase (% )

-

-

80%

32%

The r esults  show that both  Gs-TC and Sp-TC exh ibit
a  m uch  h igh er  capacity  to in h ibit t he gr owth  of S .
a ureus.

2. Study of the bacteriostatic activity of triclosan
1 m illiliter  of each  sam p le (pr epar ation  m ethod #2)  an d 9 m illiliter of T ryptone-salt m edia
ar e m ixed in  a test tube for  a final concentration  of 0.1% triclosan .  Each  test tube is  kept
at 37ºC.  Ev er y 12 h our s,  1 m illiliter  of each  solution  is  added to a Petri dish ;  a Tr ypticase
soy m edium  is then  pour ed and incubated at 37ºC dur ing 48 hours for  bacterial num er ation .

The r esults show th at triclosan  in  solution  is on ly  activ e,  in  these conditions,  for a short
p er iod of t im e :  aft e r  36  h our s ,  t h e  p r ot ect ion  o f t r ic losan  is  v er y  l im it ed.
On th e con tra ry ,  Gs-TC  and Sp-TC bot h  show a  h igher  bacteriostati c activ it y  than  non
entr apped triclosan  (TC),  ev en  after  72 hours .  The activ ity  of both  deliv er y system s seem s
in  th is experim ent v er y sim ilar .
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Conclusion
I n  th is  study ,  we h av e sh own that tr iclosan  can  be entr apped in  two differ ent ty pes of
polysacchar ide deliv ery system s :  glycosph er es and softspher es .
The bacter iostatic activ ity  of triclosan ,  either  in  solution  or in  an  entrapped for m ,  has been
dem onstrated on  Staph yl ococc us a ureus .
W hen  entrapped,  tr iclosan  exh ibits a m uch h igher (up  to 80%)  activ ity  as com pared with  the
n on-entr apped for m .
Entr apped for m s of tr iclosan  also hav e a l on ger  lasting  activ ity  ( m or e than  72 hours ) .

W or k is now in  p rogr ess in  or der to show sim ilar  patter n  on  other  m odels ,  either bacter ia
or  yeast.
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