
Petitioner Dr. Squatch 
          Ex. 1013 





































































































































180 Makin and Lowry 

to that of triclosan. It has also been claimed that this compound has a "selec-

tive action" against odor-forming bacteria. It is noted, however, that S. epider-

midis and corynebacteria together constitute >95% of the organisms present 

in the axilla (32,71). 
This agent has also been formulated in a compound mixture containing 

glyceryl monolaurate (11% w/v) and phenoxyethanol (53% v/v) (HGQ, Far-

nesol Plus), which is claimed to possess synergistic antibacterial activity. This 

mixture was tested against a total of 30 axillary corynebacterial isolates and 

found to be active against 77% of strains at concentrations of 0.3% and below 

(55). Sniff-test data suggested that its deodorant efficacy was comparable to 

that of triclosan (55). Its biological degradability in vitro suggested that any 

residues released into the environment would have less ecological impact than 

other antibacterial compounds, namely triclosan (55). 

7. Usnic Acid 

Usnic acid (2,6-diacetyl-7,9-dihydroxy-8,9b-dimethyl-1,3(2H,9bH)-dibenzo-

furandione; Fig. 7) is a secondary metabolite of lichen, first isolated from 

Usnea barbata. This benzofuran derivative occurs as two optical isomers, the 

dextrorotatory form being substantially more active than the levorotatory 

form. It possesses analgesic and antipyretic properties (72) and has been 

shown to have activity against a wide range of bacteria and fungi, including 

S. epidermidis and S. aureus (73). It appears to have little activity against 

Gram-negative organisms (73). Although this compound has been known for 

some time, its use has been limited by its poor solubility in commonly used 

solvents (< 0.01% w/v in water, 0.02% w/v in ethanol). One of the first 

attempts at producing a water-soluble complex utilized triethanolamine (GD 

Deo-active Substantive K1 149; Orissa Drebing GmbH), and this complex was 

claimed to degrade on contact with acids on the skin surface, giving rise to 

a fine dispersion of free usnic acid (74). More recently, Cosmetochem has 
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Figure 7 Usnic acid. 
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derived an amine complex which has improved solubility and retains its activ-
ity (Deo-Usnate). Deo-Usnate contains 4.4% to 5% (w/v) usnic acid and has 
been used in axillary deodorants, usually at a concentration of 0.3% to 1.0% 
(v/v). It has been claimed that a number of fragrance components, including 
cinnamyl acetate, eugenol, and isoeugenol, are also able to solubilize usnic 
acid and thus facilitate its formulation (75). 

8. Eugenol 

Eugenol (4-allyl-2-methoxyphenol; Fig. 8) is a chief constituent of oil of 
cloves and has strong antibacterial activity (76). It has been used infrequently 
in deodorant products, primarily because of its strong and characteristic odor, 
but also because of skin tolerability. 
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Figure 8 Eugenol. 

9. Aliphatic Alcohols and Glycols 
One of the most widely used vehicles for deodorant products and body sprays 
is ethanol, which has well-documented antimicrobial activity (77). The pres-
ence of water is essential for activity, with concentrations between 60% (v/ 
v) and 95% (v/v) ethanol being bactericidal (77). In axillary deodorants and 
body sprays, however, the use of > 95% ethanol is also effective, presumably 
because of the presence of moisture on the skin surface. Isopropyl alcohol 
(propan-2-ol) has slightly greater bactericidal activity but is more toxic than 
ethanol (77). More recently 3,7-dimethlyoctan-l-ol has been claimed for use 
in axillary deodorants (78). 

Glycols have been used for some time in deodorant products, primarily 
as carrier fluids. Distinct from these properties, however, many glycols have 
antimicrobial activities (79). For this reason, propylene glycol and dipropylene 
glycol have been utilized in axillary deodorants for their antimicrobial action 
(80). A glycerol ether, 3-[(2-ethylhexyl)oxy]-1,2 propandiol (Sensiva SC50) 
has been claimed to provide a range of benefits, one of which is synergy with 



























































































































































258 Edwards and Mills 

9. AV Calogero. Antiperspirant and deodorant formulation. Cosmet Toiletries 107: 

 

63-69, 1992. 
10. K Gosling, NL Jackson, N Leon. Inhibition of perspiration. British Patent 

 

1568831 (1980). 
11. ME Boulden. Low VOCs reformulation of personal care products. Cosmet and 

 

Toiletries 107:57-61, 1992. 
12. E Jungermann. Clear antiperspirant stick technology; a review. Cosmet and Toi-

  

letries 110:49-56, 1995. 
13. DL Courtney. Personal care's ubiquitous emulsifier. Cosmet Toiletries Manufac-

  

ture Worldwide 2:80-84, 1991. 
14. A Wadle, H Tesmann, M Leonard, T Forster. Phase inversion in emulsions: CAP-

  

ICO—concept and application. In: M Riger, LD Rhein, eds. Surfactants in Cos-

  

metics. New York: Marcel Dekker, 1997, pp 207-225. 
15. P Klepak. The sticking point. Soap Perf Cosmet 65:33-35, 1992. 
16. DC Hooper, GA Johnson, D Peter, GK Rennie. Deodorant products. British Pat-

  

ent 2013493 A (1979). 
17. N Geria. Fragrancing antiperspirants and deodorants. Current practices, stability 

 

problems and future trends. Cosmet and Toiletries 105:41-45, 1990. 
18. RL Raymond. Technical aspects of fragrancing antiperspirants. Cosmet and Toi-

  

letries 104:47-49, 1989. 
































































