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Figure 1.Insolubility of Phase (1)
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Figure 2. Alkyl Dimethicone Structure (3). The Silicone
Soluble is Red, the Oil Soluble is in Blue
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Product il “h? “m”
D units | D* Units Alkyl
Alkyl2-1 |0 4 25
Alkyl 2-2 |32 8 17
Alkyl 2-3 12 12 17
Alkyl 2-4 |20 10 25

Table 1. Representative Alkyl Dimethicone Polymers.

W m AN e Ik, T ELE REI NSRS IS B
SRR T IR AR ST IE W2 20 A 50 F1%(4),
{E 2 A T A AEA NP B S ARG AE AT (5)

Mineral | Mineral Propylene | DS Silicone Aromatic
Product Water | Oil Spirits Glycol Fluid 350 IPA Hisol 15
cps
Alkyl 2-1 | 11 SIS D/D i D |ID - |sD
Alkyl2-2 |11 SIS SIS 7 SIS D/D 11 S/S
Alkyl 2-3 | /1 S/S SIS 1 /D I’D 11 S/S
Alkyl 2-4 | 111 S/S D/D | | 1 1 S/S

Table 2. Typical Solubility at 1% and 10% by weight Polymers
in Table 1.

Legend: | = Insoluble; D = Dispersible; S = Soluble
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Product State RT % Sil % Alk MP
Cetyl dimethicone liquid 50.2 49.8

Behenyl dimethicone Solid 68.0 32.0 46
Behenyl dimethicone Soft solid 45.0 55.0 37
(€26 dimethicone Solid 41.0 59.0 47
(€26 dimethicone Solid 69.0 31.0 43
(€26 dimethicone Solid 81.0 19.0 37
(32 dimethicone Hard solid 64.0 36.0 60

Table 3. Melt Point of Alkyl Dimethicone Compounds (6).
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Figure 3. Addition of Surfactant Silicone to Soybean Qil (8).
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Solvent Surface Tension Silicone Added Surface Tension
(as is) I)yncs/cm: (0.5% weight) [)yncs/cm2

Toluene 28.9 C-26 alkyl dimethicone 25.0

2-butoxy 29.1 Stearyl dimethicone 22.0

ethanol

Methanol 234 Octyl PEG-8 dimethicone 22.2

Water 723 PEG-8 dimethicone 20.1

Table 4. Reduction of surface tension of oils with silicone
derivates
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L= RF, = the
% N concentration of
g . silicone surfactant
g added to reduce the
.E . surface tension to 25
£ dynes/cm.
A =
Soyb Cetyl Surface
D Oil Dimethicone Tension
Cetyl Dimethicone (%) (wt %) (wt %) (Dynes/cm)
100 0 314
75 25 255
50 50 248
25 75 24.1
0 100 236
Figure 4. Cetyl Dimethicone in Soyebean Qil (9).
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RF;,= the concentration
of silicone surfactant
added to reduce the
surface tension to 25
dynes/cm.

Surface Tension (dynes/cm®)
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Cetyl Dimethicone (%) Mineral Oil  Cetyl Dimethicone Surface Tension

(Wt %) (Wt %) (Dynes/cm)
100 0 283
75 25 26.1
RF,is a measure of efficiency 50 50 25.1
25 75 245
0 100 236

Figure 5. Cetyl Dimethicone in Mineral Qil (10).
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Figure 6. RF50 Ethyl Methicone in Soybean Oil.
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Figure 7. Gelation of Olive Oil with 5% behenyl dimethicone
(13). The % alkyl in the specifi ¢ behenyl dimethicone results
in changes in clarity and oxygen permeability.
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Figure 8. Critical Gel Concentration (CGC) (8) — The minimum
concentration needed to make a system gel.
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Figure 9. Multi Domain alkyl Dimethicone Polymer.
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Figure10. Multi-Alkyl Dimethicone. Comparison: Co-reacted
dialkyl dimethicone and blended alkyl dimethicone.
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Multi-domain silicone

Blend of two single domain silicones

Figure 11. Photomicrograph of a blend of two single domain
silicones multi-domain silicone.
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“Structured” Emulsion

Addition of a solid alkyl
dimethicone to an
emulsion heating to
above the melt point of
that alkyl dimethicone
and making the
emulsion provides
structure to the oil and
improved emulsion

Mabwty Cetyl dimethicone Multi Domain

Material Non-Structured Gel Structured (%)
(%)

Olive Oil 36.0 36.0

Water 56.0 56.0

Lauryl PEG 8 Dimethicone 4.0 4.0

Cetyl Dimethicone (liquid) 4.0

Cetyl Behenyl Dimethicone (Solid) 4.0

Figure 12. “Structured” emulsion
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