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It is th
is la

c
k o

f so
lu

b
ility in

 b
o

th
 o

il a
n

d
 w

a
te

r th
a

t le
a

d
s to

 
so

m
e

 in
te

re
stin

g
 c

h
a

ra
c

te
ristic

s o
f silic

o
n

e
s.  A

lo
n

g
 w

ith
 

h
yd

ro
p

h
ilic

 a
n

d
 h

yd
ro

p
h

o
b

ic
, m

a
te

ria
ls c

a
n

 b
e

 silip
h

ilic
 

(silic
o

n
e

-lo
vin

g
) o

r silip
h

o
b

ic
 (silic

o
n

e
-h

a
tin

g
).

Pro
p

e
rtie

s o
f Silic

o
ne

 Fluid
s

D
im

e
th

ic
o

n
e

 p
o

lym
e

rs, a
lso

 c
a

lle
d

 silic
o

n
e

 o
ils, o

r sim
p

le
 

silic
o

n
e

 a
re

 so
ld

 b
y th

e
ir visc

o
sity a

n
d

 ra
n

g
e

 fro
m

 0.65 c
St 

to
 1,000,000 c

St.  Typ
ic

a
lly th

e
 visc

o
sity o

f th
e

 silic
o

n
e

 fl u
id

 is 
su

p
p

o
se

d
 to

 b
e

 th
e

 m
o

le
c

u
la

r w
e

ig
h

t o
f th

e
 silic

o
n

e
 p

o
lym

e
r. 

Th
e

 h
ig

h
e

r th
e

 visc
o

sity, th
e

 h
ig

h
e

r th
e

 m
o

le
c

u
la

r w
e

ig
h

t. 
U

n
fo

rtu
n

a
te

ly fo
r fo

rm
u

la
tin

g
 c

h
e

m
ists, th

is is n
o

t a
lw

a
ys th

e
 

c
a

se
. Th

e
 b

le
n

d
in

g
 o

f tw
o

 d
iffe

re
n

t m
o

le
c

u
la

r w
e

ig
h

t silic
o

n
e

s 
c

a
n

 p
ro

d
u

c
e

 a
 visc

o
sity th

a
t is in

 b
e

tw
e

e
n

 th
e

 tw
o

 m
o

le
c

u
la

r 
w

e
ig

h
ts.  If th

e
 silic

o
n

e
 p

o
lym

e
r is n

o
t a

 b
le

n
d

 o
f silic

o
n

e
s, th

e
 

visc
o

sity a
llo

w
s fo

r a
n

 a
p

p
ro

xim
a

te
 c

a
lc

u
la

tio
n

 o
f th

e
 va

lu
e

 o
f 

“n
” (o

r D
P) in

 Ta
b

le
 2.

Th
e

 visc
o

sity in
 n

o
n

-b
le

n
d

e
d

 D
im

e
th

ic
o

n
e

 p
o

lym
e

rs w
ill b

e
 

th
e

 sa
lie

n
t c

h
a

ra
c

te
ristic

, th
e

 visc
o

sity w
ill d

e
te

rm
in

e
 th

e
 

c
u

sh
io

n
, p

la
y tim

e
, a

n
d

 sp
re

a
d

 a
c

h
ie

ve
d

 w
h

e
n

 a
p

p
lyin

g
 th

e
 

ra
w

 m
a

te
ria

ls. Fo
rtu

n
a

te
ly o

f th
e

 fo
rm

u
la

to
r, silic

o
n

e
 p

o
lym

e
rs 

c
a

n
 b

e
 u

se
d

 a
t e

xtre
m

e
ly lo

w
 c

o
n

c
e

n
tra

tio
n

s to
 g

e
t a

 d
e

sire
d

 
p

e
rfo

rm
a

n
c

e
. Pe

rfo
rm

a
n

c
e

s sh
o

w
n

 in
 Ta

b
le

 1

To
d

a
y th

e
re

 a
re
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w

e
r fo

rm
u

la
to

rs, m
a

kin
g

 m
o

re
 c

o
m

p
le

x 
fo

rm
u

la
tio

n
s in

 a
 sh

o
rte

r tim
e

 w
ith

 m
o

re
 c

o
m

p
le

x ra
w

 
m

a
te

ria
ls to

 m
e

e
t th

e
 e

ve
r-c

h
a

n
g

in
g

 m
a

rke
t, re

g
u

la
to

ry a
n

d
 

p
a

te
n

t n
e

e
d

s th
is re

q
u

ire
s th

a
t th

e
 fo

rm
u

la
to

r b
e

 m
o

re
 c

ritic
a

l 
in

 in
c

lu
d

in
g

 ra
w

 m
a

te
ria

ls in
 th

e
 fo

rm
u

la
tio

n
 a

n
d

 b
e

c
o

m
in

g
 

m
o

re
 e

ffi c
ie

n
t in

 m
a

kin
g

 p
ro

d
u

c
ts. W

ith
 a

 g
o

o
d

 u
n

d
e

rsta
n

d
in

g
 

o
f th

e
 b

a
sic

s o
f silic

o
n

e
 c

h
e

m
istry, a

 fo
rm

u
la

to
rs jo

b
 c

a
n

 
b

e
c

o
m

e
 a

 little
 e

a
sie

r.

D
im

e
thic

o
ne

The
 “sim

p
le

st” a
nd

 o
ld

e
st silic

o
ne

 p
o

lym
e

r is c
o

m
m

o
nly c

a
lle

d
 

silic
o

ne
 fl uid

s o
r d

im
e

thic
o

ne
s. The

y c
o

nta
in a

 re
p

e
a

t unit o
f 

(Si(C
H

3 )2 -O
) a

nd
 e

nc
o

m
p

a
ss a

 va
rie

ty o
f fo

rm
s fro

m
 lo

w
 visc

o
sity 

fl uid
s, to

 rub
b

e
ry e

la
sto

m
e

rs a
nd

 b
rittle

 re
sins.  D

im
e

thic
o

ne
 

p
o

lym
e

rs a
re

 synthe
size

d
 b

y the
 e

q
uilib

ra
tio

n re
a

c
tio

n o
f 

he
xa

m
e

thyld
isilo

xa
ne

 (M
M

) a
nd

 c
yc

lo
m

e
thic

o
ne

. The
 re

a
c

tio
n

 
is a

 ring
 o

p
e

ning
 re

a
c

tio
n. Typ

ic
a

l o
f the

 synthe
sis o

f fl uid
s is the

 
fo

llo
w

ing
 re

a
c

tio
n in w

hic
h o

ne
 M

M
 is re

a
c

te
d

 w
ith o

ne
 o

c
ta

m
e

thylc
yc

lo
te

ta
rsilo

xa
ne

(D
4) c

o
m

p
o

und
 to

 m
a

ke
 M

D
4 M

, a
 sim

p
le

 
d

im
e

thic
o

ne
.  The

 re
a

c
tio

n m
a

y b
e

 run w
ith e

ithe
r a

n a
c

id
 o

r 
b

a
se

 c
a

ta
lyst. Typ

ic
a

lly, the
 re

a
c

tio
n is c

o
nd

uc
te

d
 a

t ro
o

m
 

te
m

p
e

ra
ture

 fo
r 12 ho

urs, w
ith sulfuric

 a
c

id
 a

t 2%
 b

y w
e

ig
ht a

s 
c

a
ta

lyst re
sulting

 in a
 m

ixture
 o

f a
b

o
ut 10%

 fre
e

 c
yc

lic
 p

ro
d

uc
t 

a
nd

 90%
 line

a
r fl uid

. It the
 c

a
ta

lyst is ne
utra

lize
d

 a
nd

 the
 c

yc
lic

 is 
strip

p
e

d
 o

ff, a
 sta

b
le

 fl uid
 re

sults. If the
 c

a
ta

lyst is no
t ne

utra
lize

d
 

d
uring
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p

ing
, the

 fl uid
 w

ill d
e

g
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d
e
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a

c
k to
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M
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e
 

“
P

ro
p

e
rtie

s
 o

f S
ilic

o
n

e
 F

lu
id

s
”
, b

e
lo

w
).

A
 “fi n

ish
e

d
 d
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o
n
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c
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w
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n

d
 c

a
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n

d
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q

u
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d
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 m
a
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 h
ig

h
e

r 
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o
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o
n
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e

d
 d

im
e

th
ic

o
n

e
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a
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e
 

re
-e

q
u

ilib
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te
d

 w
ith

 M
M

 a
n

d
 c

a
ta

lyst to
 m

a
ke

 a
 lo

w
e

r visc
o

sity 
fl u

id
. Fin

a
lly, silic

o
n

e
 ru

b
b

e
r m

a
y b

e
 d

e
c

o
m

p
o

se
d

 in
to

 M
M

, a
n

d
 

D
4 via

 strip
p

in
g

 o
f th

e
 p

ro
d

u
c

t in
 th

e
 p

re
se

n
c

e
 o

f c
a

ta
lyst. Th

is 
p

ro
p

e
rty o

f silic
o

n
e

 p
o

lym
e

rs m
a

ke
s th

e
m

 d
e

c
id

e
d

ly d
iffe

re
n

t 
fro

m
 o

rg
a

n
ic

 c
o

m
p

o
u

n
d

s. Fig
u

re
 2 sh

o
w

s th
e

 re
a

c
tio

n
. 

Th
e

 e
q

u
ilib

ra
tio

n
 p

ro
c

e
ss is c
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a

l n
o

t o
n

ly to
 p

ro
d

u
c

e
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b

le
 d

im
e
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o
n

e
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o
lym

e
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u
t a

s a
 m

e
a

n
s o

f in
tro

d
u

c
in

g
 

fu
n

c
tio

n
a

l g
ro

u
p

s in
to

 th
e

 p
o

lym
e

r. Th
is w

ill b
e

 d
isc

u
sse

d
 in

 
m

o
re

 d
e

ta
il in

 th
e

 se
c

tio
n

 o
n

 h
yd

ro
silyla
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n

, a
 p

ro
c

e
ss u

se
d

 to
 

m
a

ke
 o

rg
a

n
o

-fu
n

c
tio

n
a

l silic
o

n
e

 c
o

m
p

o
u

n
d

s.  
O

n
e

 o
f th

e
 m

o
st im

p
o

rta
n

t fa
c

to
rs to

 b
e

 u
n

d
e

rsto
o

d
 a

b
o

u
t 

silic
o

n
e

 p
o

lym
e

rs in
 w

h
ic

h
 th

e
re

 a
re

 n
o

 o
rg

a
n

o
-fu

n
c

tio
n

a
litie

s 
is th

a
t th

e
y a

re
 in

so
lu

b
le

 in
 b

o
th

 w
a

te
r a

n
d

 c
o

m
m

o
n

 o
ils.

Fig
u

re
 1 sh

o
w

s th
e

 se
p

a
ra

tio
n

 o
f th

e
 th

re
e

 p
h

a
se

s. It is 
th

is p
ro

p
e

rty th
a

t m
a

ke
s silic

o
n

e
 p

o
lym

e
rs u

n
iq

u
e

 in
 th

e
ir 

a
p

p
lic

a
tio

n
s in

 p
e

rso
n

a
l c

a
re

.
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o

n
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u
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a
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a
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A
b

stra
c

t 
Th

e
 fo

rm
u

la
to

r o
f p

e
rso

n
a

l c
a

re
 p

ro
d

u
c

ts is tru
ly fa

c
e

d
 w

ith
 a

 p
le

th
o

ra
 o

f in
g

re
d

ie
n

ts, so
m

e
 o

ld
, so

m
e

 
n

e
w

. Silic
o

n
e

s c
a

n
 c

o
m

e
 in

 m
a

n
y fo

rm
s w

ith
 va

ryin
g

 fu
n

c
tio

n
a

lity, p
e

rfo
rm

a
n

c
e

 a
n

d
 so

lu
b

ility. Th
is le

a
ve

s 
th

e
 fo

rm
u

la
to

r in
 a

 stra
n

g
e

 situ
a

tio
n

, w
h

e
re

 th
e

y m
u

st a
sk “W

h
y u

se
 silic

o
n

e
 in

 Pe
rso

n
a

l C
a

re
 A

p
p

lic
a

tio
n

s?” Th
is q

u
e

stio
n

 is so
m

e
tim

e
s 

in
d

e
e

d
 ve

ry d
iffic

u
lt to

 a
n

sw
e

r, p
a

rtly b
e

c
a

u
se

 th
e

 in
fo

rm
a

tio
n

 n
e

e
d

e
d

 to
 c

h
o

o
se

 su
p

p
lie

rs d
o

 n
o

t p
ro

vid
e

 th
e

 c
o

rre
c

t silic
o

n
e

. 
Fo

rm
u

la
tio

n
s p

ro
d

u
c

e
d

 to
d

a
y a

re
 ve

ry c
o

m
p

le
x, th

e
y a

re
 m

u
lti-in

g
re

d
ie

n
t c

o
m

p
o

sitio
n

s th
a

t m
u

st h
a

ve
 syn

e
rg

y to
 p

ro
d

u
c

e
 th

e
 

d
e

sire
d

 e
ffe

c
t. Th

is a
rtic

le
 w

ill a
d

d
re

ss th
e

 b
a

sic
 silic

o
n

e
 p

o
lym

e
r, th

a
t is o

n
e

 in
 w

h
ic

h
 th

e
re

 is n
o

 o
rg

a
n

o
-fu

n
c

tio
n

a
lity, w

h
ic

h
 is p

o
lym

e
rs 

th
a

t c
o

n
ta

in
 o

n
ly C

H
3, Si, a

n
d

 O
 g
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u

p
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o
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 c
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f c
o

m
p

o
u

n
d

 
th

a
t e

n
c

o
m

p
a

ss a
 w

id
e

 va
rie

ty o
f m

a
te

ria
ls fro

m
 tra

d
itio

n
a

l 
d

im
e

th
ic

o
n

e
 to

 p
o

lym
e

rs th
a

t h
a

ve
 m

a
n

y d
iffe

re
n

t 
fu

n
c

tio
n

a
litie

s in
 th

e
 p

o
lym

e
r. Ba

se
d

 o
n

 th
e

 fu
n

c
tio

n
a

lity 
in

c
o

rp
o

ra
te

d
 in

to
 th

e
 silic

o
n

e
 p

o
lym

e
r, a

 w
id

e
 va

rie
ty 

o
f p

ro
p

e
rtie

s c
a

n
 b

e
 o

b
ta

in
e

d
: w

a
te

r so
lu

b
le

 silic
o

n
e

 
p

o
lym

e
rs, o

il so
lu

b
le

 silic
o

n
e

 p
o

lym
e

rs, fl u
o

ro
 so

lu
b

le
 silic

o
n

e
 

p
o

lym
e

rs. Th
e

 p
ro

b
le

m
 is th

a
t th

e
 c

h
o

ic
e

 o
f silic

o
n

e
 fl u

id
s is 

o
ve

rw
h

e
lm

in
g

 d
u

e
 to

 th
e

 la
c

k o
f a

 ro
a

d
m

a
p

 th
a

t w
ill a

llo
w

 
fo

r th
e

 se
le

c
tio

n
 o

f th
e

 fo
rm

u
la

to
r frie

n
d

ly silic
o

n
e

 fo
r sp

e
c

ifi c
 

a
p

p
lic

a
tio

n
. Th

a
t ro

a
d

m
a

p
 is kn

o
w

n
, b

u
t ra

th
e

r g
u

a
rd

e
d

 b
y 

th
o

se
 w

h
o

 u
n

d
e

rsta
n

d
 it. Th

e
 ro

a
d

m
a

p
 isn

’t a
n

 a
c

tu
a

l m
a

p
 

h
a

n
g

in
g

 o
n

 th
e

 w
a

ll, in
ste

a
d

 it is a
n

 u
n

d
e

rsta
n

d
in

g
 o

f th
e

 
silic

o
n

e
 te

c
h

n
o

lo
g

y a
n

d
 th

e
 stru

c
tu

re
 fu

n
c

tio
n

 re
la

tio
n

sh
ip

 
th

a
t e

xists w
ith

in
 th

e
 te

c
h

n
o

lo
g

y b
a

se
. Th

e
 kn

o
w

le
d

g
e

 o
n

 th
is 

“ro
a

d
m

a
p

” is n
o

 m
o

re
 c

o
m

p
lic

a
te

d
 th

a
n

 th
e

 te
c

h
n

o
lo

g
y 

b
a

se
 u

se
d

 to
 m

a
ke

 su
rfa

c
ta

n
ts. W

h
ile

 d
iffe

re
n

t, it is e
ve

ry b
it 

a
s ric

h
 a

n
d

 fl e
xib

le
. It a

lso
 n

e
e

d
s to

 b
e

 c
le

a
rly u

n
d

e
rsto

o
d

 
th

a
t if o

n
e

 c
o

n
sid

e
rs a

 p
e

rso
n

a
l c

a
re

 fo
rm

u
la

tio
n

 to
 b

e
 a

 
g

o
u

rm
e

t m
e

a
l, th

e
 silic

o
n

e
 p

o
lym

e
r w

ill b
e

 th
e

 sp
ic

e
 a

n
d

 n
o

t 
th

e
 m

e
a

t o
r p

o
ta

to
e

s o
f th

e
 fo

rm
u

la
tio

n
. Th

is m
e

a
n

s u
se

 th
e

m
 

sp
a

rin
g

ly a
n

d
 to

 p
ro

vid
e

 p
ro

p
e

rtie
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o
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va
ila

b
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m
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e
r 
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 p
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t m
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a

d
in

g
!

To
n

y O
’Le

n
ic

k is Pre
sid

e
n

t o
f Silte

c
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 c
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c
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s b
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r o
ve

r 35 ye
a

rs. To
n

y h
a

s w
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n
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 p
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c
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 c
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 p
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 d
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l d
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is d
isru

p
tio

n
 is a

c
c

o
m

p
lish

e
d

 
o

n
ly w

h
e

n
 th

e
 e

n
e

rg
y o

f m
ixin

g
 is su

ffi c
ie

n
t to

 b
re

a
k th

e
 

h
yd

ro
g

e
n

 b
o

n
d

s. W
h

e
n

 th
e

 m
ixin

g
 is sto

p
p

e
d

 th
e

 o
il is fo

rc
e

d
 

o
u

t o
f th

e
 w

a
te

r b
y th

e
 re

-fo
rm

a
tio

n
 o

f th
e

 h
yd

ro
g

e
n

 b
o

n
d

s 
b

e
tw

e
e

n
 w

a
te

r m
o

le
c

u
le

s. Th
is p

h
e

n
o

m
e

n
o

n
 c

a
n

 b
e

 u
se

d
 to

 
d

e
live

r o
f o

il to
 a

 su
rfa

c
e

. D
im

e
th

ic
o

n
e

  fl u
id

s a
re

 d
e

live
re

d
 

th
is fa

sh
io

n
.

Im
p

ro
ve

d
 a

d
h

e
sio

n
 p

ro
p

e
rtie

s o
f th

e
 d

im
e

th
ic

o
n

e
s a

re
 

o
b

ta
in

e
d

 b
y c

re
a

tin
g

 m
o

le
c

u
le

s th
a

t o
p

e
ra

te
 b

y a
d

d
itio

n
a

l 
m

e
c

h
a

n
ism

s in
c

lu
d

in
g

:

 -
 

Io
n

ic
 In

te
ra

c
tio

n
s: Th

e
 c

h
a

rg
e

 o
n

 th
e

 m
o

le
c

u
le

 w
ill a

lso
 

h
a

ve
 a

n
 e

ffe
c

t u
p

o
n

 th
e

 d
e

live
ry o

f th
e

 o
il to

 su
b

stra
te

. 
A

n
 o

il c
a

rryin
g

 a
 c

a
tio

n
ic

 c
h

a
rg

e
 w

ill fo
rm

 io
n

ic
 b

o
n

d
s 

w
ith

 su
b

stra
te

s th
a

t c
a

rry n
e

g
a

tive
 su

rfa
c

e
 c

h
a

rg
e

s. Th
e

 
tw

o
 o

p
p

o
site

 c
h

a
rg

e
s to

g
e

th
e

r fo
rm

s a
 so

-c
a

lle
d

 io
n

 p
a

ir 
b

o
n

d
. Sin

c
e

 io
n

ic
 c

h
a

rg
e

s a
re

 q
u

ite
 c

o
m

m
o

n
 e

xistin
g

 o
n

 
te

xtile
 fa

b
ric

s, fi b
e

rs, g
la

ss a
n

d
 h

a
ir a

n
d

 skin
 th

is typ
e

 o
f 

b
o

n
d

in
g

 b
e

c
o

m
e

s q
u

ite
 im

p
o

rta
n

t.
 -

 
G

e
n

e
ra

l A
d

h
e

sio
n

: If a
n

 o
il d

e
live

re
d

 to
 a

 su
b

stra
te

 
p

e
n

e
tra

te
s a

n
d

 th
e

n
 p

o
lym

e
rize

s, a
n

 in
te

rlo
c

kin
g

 n
e

tw
o

rk 
o

f p
o

lym
e

r w
ill d

e
ve

lo
p

. A
lth

o
u

g
h

 n
o

t b
o

n
d

e
d

 d
ire

c
tly 

to
 th

e
 su

b
stra

te
, th

is p
o

lym
e

r n
e

tw
o

rk w
ill a

d
h

e
re

 to
 th

e
 

su
b

stra
te

.
 -

 
Sp

e
c

ifi c
 A

d
h

e
sio

n
: If a

n
 o

il is d
e

live
re

d
 to

 a
 su

b
stra

te
 

p
e

n
e

tra
te

s a
n

d
 th

e
n

 re
a

c
ts w

ith
 g

ro
u

p
s o

n
 th

e
se

 
su

b
stra

te
s, a

 c
h

e
m

ic
a

l b
o

n
d

 w
ill b

 fo
rm

e
d

. Th
is is 

th
e

 stro
n

g
e

st a
n

d
 m

o
st p

e
rm

a
n

e
n

t o
f th

e
 a

d
h

e
sio

n
 

m
e

c
h

a
n

ism
s.

D
im

e
th

ic
o

n
e

 p
o

lym
e

rs re
a

c
t a

lm
o

st e
xc

lu
sive

ly b
y th

e
 

m
e

c
h

a
n

ism
 re

la
te

d
 to

 h
yd

ro
p

h
o

b
ic

ity. To
 th

e
 e

xte
n

t th
e

 
o

th
e

r m
e

c
h

a
n

ism
s m

a
y b

e
 in

tro
d

u
c

e
d

, th
e

 m
o

re
 stro

n
g

ly 
a

n
d

 e
ffi c

ie
n

tly th
e

 c
o

n
d

itio
n

e
r c

a
n

 b
e

 d
e

live
re

d
 to

 su
b

stra
te

. 
O

rg
a

n
o

-fu
n

c
tio

n
a

l D
im

e
th

ic
o

n
e

 p
o

lym
e

rs d
e

p
e

n
d

 in
 la

rg
e

 
p

a
rt o

n
 th

e
se

 a
d

d
itio

n
a

l m
e

c
h

a
n

ism
s to

 p
ro

vid
e

 th
o

ro
u

g
h

 
a

n
d

 e
ffi c

ie
n

t c
o

n
d

itio
n

in
g

, lu
b

ric
a

tio
n

 a
n

d
 so

ftn
e

ss to
 th

e
 

su
b

stra
te

.

C
o

sm
e

tic
 U

sa
g

e
 o

f D
im

e
thic

o
ne

 Po
lym

e
rs  (10)

Th
e

re
 a

re
 se

ve
ra

l c
o

sm
e

tic
 u

sa
g

e
s o

f D
im

e
th

ic
o

n
e

 p
o

lym
e

rs, 
a

s sh
o

w
n

 in
 Ta

b
le

 7.

D
im

e
th

ic
o

n
e

 p
o

lym
e

rs a
re

 u
se

d
 in

 lo
w

 c
o

n
c

e
n

tra
tio

n
s 

in
 m

a
n

y a
p

p
lic

a
tio

n
s. Th

e
 re

a
so

n
 fo

r th
is re

la
te

s to
 th

e
ir 

h
yd

ro
p

h
o

b
ic

ity, w
h

ic
h

 re
su

lts in
 th

e
ir d

e
p

o
sitio

n
 o

n
 skin

. Th
is 

d
e

p
o

sitio
n

 h
a

s m
a

n
y d

e
sira

b
le

 p
ro

p
e

rtie
s. D

im
e

th
ic

o
n

e
 

p
o

lym
e

rs c
a

n
 b

e
 u

se
d

 to
 re

m
o

ve
 ta

c
ky o

rg
a

n
ic

 p
ro

d
u

c
ts, like

 
so

a
p

s fro
m

 th
e

 skin
, w

h
ile

 p
ro

vid
in

g
 lu

b
ric

a
tio

n
, a

n
d

 a
 skin

 fe
e

l 
th

a
t is h

ig
h

ly d
e

sira
b

le
.

W
h

ile
 th

e
 m

e
c

h
a

n
ism

 o
f u

se
 is th

e
 sa

m
e

 a
n

d
 in

d
e

p
e

n
d

e
n

t o
f 

th
e

 visc
o

sity c
h

o
se

n
, th

e
 p

ro
p

e
rtie

s o
f th

e
 c

o
sm

e
tic

 p
ro

d
u

c
t 

m
a

d
e

 w
ith

 th
e

 d
iffe

re
n

t visc
o

sity d
im

e
th

ic
o

n
e

 p
o

lym
e

rs a
re

 
q

u
ite

 d
iffe

re
n

t. Th
e

 skin
 fe

e
l c

a
n

 b
e

 a
lte

re
d

 sig
n

ifi c
a

n
tly b

y 

C
o

n
sid

e
r th

e
 a

p
p

lic
a

tio
n

 
o

f a
 d

im
e

th
ic

o
n

e
 se

ru
m

 
to

 th
e

 d
a

m
a

g
e

d
 h

a
ir. Fo

r 
sim

p
lic

ity, a
ssu

m
e

 th
e

 se
ru

m
 is 

o
p

tim
ize

d
 fo

r th
is a

p
p

lic
a

tio
n

 
a

t a
 visc

o
sity o

f 800 c
St. By 

o
p

tim
ize

d
 is m

e
a

n
t th

a
t th

e
 

se
ru

m
 sp

re
a

d
s o

n
 a

n
d

 w
e

ts 
th

e
 h

a
ir a

t a
 sa

tisfa
c

to
ry ra

te
 

o
f sp

e
e

d
. Th

e
 q

u
e

stio
n

 n
o

w
 

is w
h

ic
h

 p
ro

d
u

c
t o

r b
le

n
d

s 
o

f p
ro

d
u

c
ts w

o
rk b

e
st in

 th
e

 
a

p
p

lic
a

tio
n

? Th
e

 sim
p

le
st a

p
p

ro
a

c
h

 is to
 u

se
 m

o
n

o
-m

o
d

a
l 

d
im

e
th

ic
o

n
e

 h
a

vin
g

 a
 visc

o
sity o

f 800 c
St. Th

is is in
d

e
e

d
 o

n
e

 
a

p
p

ro
a

c
h

, b
u

t re
m

e
m

b
e

r th
e

 lo
w

 visc
o

sity d
im

e
th

ic
o

n
e

 
p

ro
d

u
c

ts sp
re

a
d

 a
n

d
 w

e
t a

n
d

 th
e

 h
ig

h
e

r visc
o

sity c
o

n
d

itio
n

, 
so

 o
n

e
 w

o
u

ld
 e

xp
e

c
t a

 b
le

n
d

 w
o

u
ld

 w
o

rk b
e

st. Th
e

re
 a

re
 

in
 fa

c
t a

 n
u

m
b

e
r o

f b
le

n
d

s p
o

ssib
le

. Ta
b

le
 5 sh

o
w

s e
ig

h
t o

f 
d

im
e

th
ic

o
n

e
s. 8

Th
e

 h
ig

h
 visc

o
sity fl u

id
 in

 th
e

 b
le

n
d

 ra
n

g
e

s fro
m

 1,000 
to

 1,000,000 c
St, a

n
d

 th
e

 lo
w

 visc
o

sity fl u
id

 ra
n

g
e

s fro
m

 
5 to

 500 c
St. Th

e
 h

ig
h

e
r th

e
 c

o
n

c
e

n
tra

tio
n

 o
f th

e
 h

ig
h

 
visc

o
sity fl u

id
, th

e
 le

ss o
f it is re

q
u

ire
d

 to
 m

e
e

t th
e

 ta
rg

e
t 

visc
o

sity. Th
is m

e
a

n
s m

o
re

 o
f th

e
 w

e
tte

r / sp
re

a
d

e
r visc

o
sity 

is p
re

se
n

t. Th
e

 ra
n

kin
g

 in
 th

e
 sa

lo
n

 is sh
o

w
n

 in
 ta

b
le

 6 
(R

a
n

kin
g

 is 1 is th
e

 b
e

st 8 is th
e

 w
o

rst). 

A
s sho

w
n a

b
o

ve
 the

 p
ro

d
uc

t 
jud

g
e

d
 b

e
st is the

 b
le

nd
 w

ith
 

a
 w

id
e

 d
iffe

re
nc

e
 in visc

o
sity 

b
e

tw
e

e
n the

 hig
h a

nd
 lo

w
 

visc
o

sity c
o

m
p

o
ne

nt a
nd

 the
 o

ne
 

jud
g

e
d

 w
o

rst is the
 m

o
no

-m
o

d
a

l 
fl uid

.  This is a
n im

p
o

rta
nt fa

c
to

r to
 

c
o

nsid
e

r in the
 use

 o
f a

ny silic
o

ne
 

in fo
rm

ula
tio

n, w
o

uld
 a

 b
le

nd
 o

f 
tw

o
 d

iffe
re

nt silic
o

ne
s w

ith the
 

sa
m

e
 IN

C
I na

m
e

 p
ro

vid
e

 b
e

tte
r 

p
e

rfo
rm

a
nc

e
 tha

n a
 sing

le
 fl uid

? 
The

 a
nsw

e
r is d

e
te

rm
ine

d
 b

y fi rst 
a

sking
  “W

hy use
 silic

o
ne

?” the
n

 
running

 the
 e

va
lua

tio
n in the

 sa
lo

n.

Fo
rm

ula
tio

n Tip
W

h
e

n
 c

o
n

sid
e

rin
g

 b
le

n
d

s o
f d

im
e

th
ic

o
n

e
s, a

sk w
h

a
t is th

e
 

p
e

rfo
rm

a
n

c
e

 o
f a

 sp
e

c
ifi c

 d
im

e
th

ic
o

n
e

. Th
e

n
 c

o
n

sid
e

r 
w

e
a

th
e

r th
a

t silic
o

n
e

 a
lo

n
e

 w
ill w

o
rk b

y itse
lf o

r w
o

rk b
e

tte
r 

in
 th

e
 b

le
n

d
 o

f a
t le

a
st o

r m
o

re
 silic

o
n

e
s. M

a
ke

 su
re

 to
 a

lso
 

c
o

n
sid

e
r if va

ria
tio

n
s in

 th
e

 ra
tio

 o
f visc

o
sity o

f th
e

 b
le

n
d

s 
o

f c
h

o
ic

e
 o

f visc
o

sitie
s in

 b
le

n
d

s w
o

u
ld

 a
llo

w
 fo

r p
ro

d
u

c
t 

d
iffe

re
n

tia
tio

n
. It is q

u
ite

 c
o

n
c

e
iva

b
le

 th
a

t d
iffe

re
n

t ra
tio

s o
f 

H
a

ir C
a

re
Th

e
 u

se
 o

f d
im

e
th

ic
o

n
e

, in
 h

a
ir fo

rm
u

la
tio

n
s, c

a
n

 b
e

 
u

n
d

e
rsto

o
d

 b
y lo

o
kin

g
 a

t th
e

 typ
e

 o
f d

a
m

a
g

e
 th

a
t n

e
e

d
s 

to
 b

e
 re

m
e

d
ia

te
d

. D
im

e
th

ic
o

n
e

 p
o

lym
e

rs c
a

n
 b

e
 d

e
live

re
d

 
to

 h
a

ir in
 a

 va
rie

ty o
f w

a
ys, a

 se
ru

m
, a

 tw
o

-in
-o

n
e

 sh
a

m
p

o
o

 
(c

o
a

c
e

rva
te

) o
r in

 a
 c

o
n

d
itio

n
e

r (g
e

n
e

ra
lly a

 la
m

in
a

r g
e

l 
n

e
tw

o
rk). D

e
sp

ite
 th

e
 va

ria
b

ility in
 d

e
live

ry m
e

c
h

a
n

ism
s 

(w
h

ic
h

 o
ffe

r d
iffe

re
n

t fo
rm

u
la

tio
n

 c
h

a
lle

n
g

e
s), th

e
 fu

n
c

tio
n

 o
f 

th
e

 d
im

e
th

ic
o

n
e

, o
n

c
e

 d
e

live
re

d
, re

m
a

in
s th

e
 sa

m
e

.
th

e
 a

tte
m

p
t o

f o
p

tim
izin

g
 th

e
 c

o
sm

e
tic

 a
p

p
e

a
l o

f h
a

ir, w
e

 
su

b
je

c
t o

u
r h

a
ir to

 a
 lo

t o
f stre

ss. H
a

ir d
a

m
a

g
e

 c
o

m
e

s fro
m

 a
 

va
rie

ty o
f so

u
rc

e
s in

c
lu

d
in

g
:

I. 
Su

n
 d

a
m

a
g

e
II. 

M
e

c
h

a
n

ic
a

l d
a

m
a

g
e

 
III. 

H
e

a
t d

a
m

a
g

e
 

IV
. 

Pro
c

e
ssin

g
 d

a
m

a
g

e
V

. 
En

viro
n

m
e

n
ta

l (p
o

llu
tio

n
) d

a
m

a
g

e

U
su

a
lly h

a
ir d

a
m

a
g

e
 ta

ke
s p

la
c

e
 g

ra
d

u
a

lly, sta
g

e
 b

y sta
g

e
, 

a
s fo

llo
w

s:
I. 

th
e

 h
a

ir is w
e

a
ke

n
e

d
;

II. 
th

e
 c

u
tic

le
 b

e
g

in
s to

 b
re

a
k d

o
w

n
;

III. 
th

e
 c

u
tic

le
 d

isa
p

p
e

a
rs, la

ye
r b

y la
ye

r;
IV

. 
th

e
 c

o
rte

x is e
xp

o
se

d
;

V
. 

sp
lit e

n
d

s a
p

p
e

a
r;

V
I. 

th
e

 h
a

ir b
re

a
ks.

D
im

e
thic

o
ne

 p
o

lym
e

rs ha
ve

 a
 lo

w
 surfa

c
e

 te
nsio

n so
 the

y 
sp

re
a

d
 w

e
ll o

n the
 ha

ir. The
y a

re
 hig

hly lub
ric

io
us so

 the
y 

lub
ric

a
te

 d
a

m
a

g
e

d
 d

ry ha
ir. D

im
e

thic
o

ne
 p

o
lym

e
rs lo

c
k in

 
w

a
te

r a
nd

 p
ro

te
c

t ha
ir c

o
lo

r fro
m

 w
a

shing
 o

ut. The
 p

ro
b

le
m

 
is m

a
king

 a
 c

o
sm

e
tic

a
lly a

c
c

e
p

ta
b

le
 p

ro
d

uc
t tha

t is w
a

te
r 

b
a

se
d

, like
 m

o
st sha

m
p

o
o

s, using
 a

 w
a

te
r inso

lub
le

 d
im

e
thic

o
ne

. 
Susp

e
nd

ing
 a

g
e

nts a
re

 use
d

 c
o

m
m

o
nly. Tw

o
 in o

ne
 sha

m
p

o
o

s 
b

a
se

d
 D

im
e

thic
o

ne
 p

o
lym

e
rs a

re
 c

o
m

m
o

nly no
t c

le
a

r.  O
rg

a
no

-
func

tio
na

l m
a

te
ria

ls a
re

 a
d

d
e

d
 fo

r c
le

a
r tw

o
 in o

ne
 p

ro
d

uc
ts.

 -
 C

o
n

d
itio

n
e

rs th
a

t c
o

n
ta

in
 d

im
e

th
ic

o
n

e
 (a

 d
im

e
th

ic
o

n
e

 
c

o
m

p
o

u
n

d
 d

e
p

o
sit m

a
in

ly a
t th

e
 e

d
g

e
s o

f th
e

 c
u

tic
le

 
sc

a
le

s - ju
st w

h
e

re
 th

e
 d

a
m

a
g

e
 h

a
p

p
e

n
s m
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