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Background:

When first applied, facial cosmetics create a soft, discontinuous distribution of pigment particles which provides a non-shiny color enhancement to the skin. As the day proceeds, the skin emits about 400 mg/cm2 of sebum that overwhelms the 2 mg/cm2 of cosmetic product applied on the skin. We have a small amount of cosmetic coating awash in a sea of sebum. This sebum is capable of wetting, plasticizing and solubilizing the cosmetic film, resulting in a shiny appearance, a change in color, and a loss in coverage. Consumers want their cosmetics to look the same at the end of the day as when they were initially applied.

Problem Statement:

We need cosmetic films that are not plasticized or solubilized by sebum. We are not interested in adding more absorbent materials to try to capture the sebum – there is too much of it. We want a cosmetic film that will adhere to skin, maintain the optical properties of the cosmetic, protect the colorants from being wetted, not solubilized by sebum, and have a pleasant, non-sticky feel.

Possible Approaches:

1. Create a low surface energy cosmetic film that will be outside the solubility parameters of the sebum (polar less than 5 mj/m2; non polar less than 15 mj/m2). In other applications, like all day lipsticks, combinations of silicone gums and silicone resins have been used to create low surface energy films but it has been shown that these films can be displaced by sebum.

2. Create a discontinuous phase of sebum on the skin, so shine and solubilization are reduced. The continuous pool of sebum contributes to movement of the cosmetic film and creation of shine.

3. Find a material or film-forming matrix that will also kill the gloss of sebum, like the flatting agents used in inks and paints.

Constraints:

1. We are not interested in using an absorbent powder approach to try to capture the sebum produced.

2. We are not interested in stopping sebum production, just effectively managing its effects on appearance, so the initial appearance properties are maintained throughout the normal cosmetic wear cycle.

3. Materials must be safe for humans, functional at a coverage level of 2 mg/cm2, have an MSDS available, and generally compatible with the colorants used in cosmetics today.

Potential Partner Capabilities:

1. Expertise in polymer and copolymer films.

2. Familiar with manipulating optical properties of materials on a rough topographic surface, like skin.

3. Ability to technically demonstrate a technical right to succeed against the success criteria.

4. Able to jointly develop ideas to the stage of prototypes that can be applied and tested on human skin.

Success Criteria:

1. Polymer films must not be plasticized, solubilized, removed or displaced by human sebum. Artificial sebum can be used to test whether the film material is plasticized. The film must adhere to skin and not introduce negative skin feel or look effects (non-tightening, breathable, non-occlusive, light feeling, not shiny) A Differential Scanning Calorimeter or Impedometer can be used to measure changes in film properties when subjected to sebum. A physical wipe test can be used as a quick indicator of whether the film material is soluble in sebum – if it smears or easily wipes off after 4 hours exposure at 37C, plasticization or solubilization is occurring.

2. Defined neat dry film surface energy values (target= polar less than 5 mj/m2; non polar less than 15 mj/m2).

3. No shift in the shade or coverage of the cosmetic colorants for at least 8 hours.

4. Keep a matte appearance and non-sticky, non-occlusive feel for 8 hours.
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