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Sunscreen Emulsion Research: [image: A diagram of a uv filter  Description automatically generated]
UV Filters

UV filters are inorganic metal compounds evenly dispersed (spread out) in a sunscreen liquid. They do not dissolve in either the oil or liquid phase of the emulsion and therefore work by getting spread across your skin in an even pattern. They are often too small to see with the naked eye but come in crystal form. 

They are typically a white powder, which is why some sunscreens leave a “white cast” or film on the skin. They work by actively reflecting away or absorbing the UV light emitted by the sun. Typically, UV rays that harm the skin have a wavelength between 280-400 nm (Liu 2019).


	
Option 1: Titanium Dioxide (TiO2)
· Called a “mineral” filter because it can be found in nature; not synthetically made[image: A red and white molecule structure  Description automatically generated]
· UVA radiation protection against waves in size 320-340 nm (Meftahi 2024)
· UVB radiation protection against waves in size 290-320 nm (Meftahi 2024)
· Leaves less of a white cast, but still has a chalky residue
· Lighter feel on skin
· Best for sensitive skinBenjah 2008

· Will not get absorbed into skin 

Option 2: Zinc Oxide (ZnO)[image: A diagram of a network of lines and points  Description automatically generated]
· Called a “mineral” filter because it can be found in nature; not synthetically made
· UVA radiation protection against waves in size 320-400 nm (Roudi 2021)
· UVB radiation protection against waves in size 280-320 nm (Roudi 2021)
· Will leave a white cast on skin
· Feels heavy or chalky on skin
· Will not get absorbed into skin
American Chemical Society
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Sunscreen Emulsion Research:[image: A diagram of a diagram of a water filter  Description automatically generated with medium confidence]
Oil Phase 

Skincare products are made of emulsions: immiscible mixtures of oil and water. Oils are essential components in sunscreens because they help to hydrate the skin and create a “creamy” texture, and they also play a critical role in making sure the UV filter metals spread evenly across the skin (Smijs 2011). 

Without the oil phase, a sunscreen emulsion would be incredibly hard to apply to the skin. It would increase the risk of the UV filter washing away from sweat or water too quickly, which would decrease protection from the sun. 


	


Option 1: Coconut Oil
· Naturally antimicrobial – prevents skin bacteria and may prolong emulsion shelf life[image: A coconut with a bottle of oil  Description automatically generated]
· Natural skin moisturizer 
· Naturally SPF 4 (Nohynek 2021)
· Many people prefer the smell
· Some people may be allergic
· Feels greasy on skin
· If not stored properly, the fats in the coconut oil will go rancid
Thamizhpparithi 2013



Option 2: Sunflower Oil 
· Rich in omega-6 – good for skin health (NSA)[image: A sunflower and seeds on a table  Description automatically generated]
· Naturally SPF 4 (Nohynek 2021)
· Some people may be allergic
· Feels lighter on skin than coconut oil, but too much can still feel greasy
· Can clog pores in large quantities
· Has a longer shelf life than coconut oil
· Contains Vitamin E – good for skin (NSA)
Krzysztof 2015 
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Aqueous Phase 

Skincare products are made of emulsions: immiscible mixtures of oil and water. Water-based solutions (known as the aqueous phase) dissolve preservatives in traditional sunscreens so they have a long shelf life. It also helps the sunscreen feel lightweight and smooth. 

The aqueous phase hydrates the skin and helps disperse the oil droplets throughout the cream. The more the oil droplets get dispersed, the more the UV filter spreads. This increases the amount of skin protected from harmful UV rays. Without the aqueous phase, sunscreens would feel greasy and thick. They would be difficult to spread on the skin, and sunscreens without an aqueous phase require more preservatives (Rieger).


Option 1: Aloe Vera[image: A close-up of a green plant  Description automatically generated]
· Contains Vitamins A, C, and E – great for skin hydration and reduces skin inflammation
· Can feel sticky in large quantities
· Some people may be allergic
· Supports skin tissue repair
Hempel 2007


Option 2: Glycerin [image: Glycerine plant in cosmetics: definition, use, properties – Grangettes  Switzerland]
· Known as one of the most hydrating materials for the skin – found in most skin moisturizers
· In dry climates, glycerin can actually pull moisture out of skin cells, making them feel drier
· Can feel sticky in large quantities 
· Some people may be allergic
· Derived from palm oil, a resource linked to habitat destruction and the severe decline of orangutan populations due to unsustainable farming practicesGrangettes 2023


[image: A bottle with a straw and a liquid in it  Description automatically generated with medium confidence]
Option 3: Distilled Water
· Pure, microbe free
· Easy to use/mix
· Gentle on sensitive skin
· Not as hydrating as glycerin or aloe Jynto 2007



Aqueous Phase Source Citations:
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Emulsifier

Skincare products are made of emulsions: immiscible mixtures of oil and water. The oil and water naturally want to separate over time. Emulsifiers are molecules that stabilize the emulsion and prevent the oil and water from separating. They have both hydrophobic (oil loving) and hydrophilic (water loving) sides, priming them to “wrap” around the oil droplets in a way that holds the droplets intact (Franco 2023). 

Without an emulsifier, the oil and water phases would separate into two layers in the container: the oils on the top and the aqueous on the bottom. This would mean inconsistent SPF protection, leading to more skin DNA damage. 





[image: A hand holding a glass of liquid  Description automatically generated]
Option 1: Tween 80
· Not biodegradable in large quantities
· Synthetically made (not natural)
· Easy to use 
· Particularly good at stabilizing emulsions (Franco)
· Compatible with most UV filters
· Can feel sticky 

Niemitalo


[image: A pile of white flakes  Description automatically generated]

Option 2: Olivem 1000
· Natural/plant based
· Feels smooth on skin (Xi'an)
· Not as good at stabilizing oils 
· Biodegradable/environmentally safe



Formulator Sample Shop


Emulsifier Source Citations:
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