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Introductions

Autumn Blum

● Award winning cosmetic chemist

● Ocean advocate & technical diver

● Entrepreneur: founder of Stream2Sea, Organix-
South, Scuba Girls

I noticed a sunscreen ‘oil slick’ 
when diving in Palau a few years 
back and knew we could do better...

“ “



FDA Revoked GRASE, 2019



Our reefs need our protection, but at what cost?



Our reefs need our protection, but at what cost?



Sunscreens: Organic vs. Mineral

Q: What is the efficacy of different active 
ingredients (organic and mineral UV filters 
available in the United States), and application 
methods for protecting human health?



Sunscreens: Organic vs. Mineral

Mineral UV Filters are comprised of “nature identical 
minerals”  obtained by transformation of inorganic 
compounds mined from the earth and then processed to 
obtain clean and safe UV filters

Chemical / Organics
•  fossil derived in origin and are entirely   

synthetic chemical compounds
•  Questions over environmental impact  

(Hawaii ban) and skin penetration (FDA)
•  Permitted use levels are limited to 4 -

10% depending on regulations
•  Cocktails required for high SPF

Mineral / Inorganics
✓ Minerals are coated and 

dispersed to improve 
performance and aesthetics

✓ Extensively used in products 
marketed as reef/coral safe and 
formulations for sensitive skin 
due to no skin penetration / 
irritation

✓ Approved for use at levels up to 
25% globally

✓ Achieve high SPF on their own Reproduced with kind permission of Croda®



Sunscreens: Chemical Vs. Mineral

Mode of action of organic (left) and inorganic (right) UV filters

Reproduced with kind permission of Croda®



UV Absorption

Sunscreen, The Burning Facts.  EPA.gov



Drug Facts, 3-5 Actives up to 35%



Drug Facts



Sunscreen Application & Types

BOTH Chemical and Mineral Sunscreens:



Sunscreen usage is on the rise

https://joshgitalis-wpengine.netdna-ssl.com/wp-content/uploads/2012/07/Introduction-of-sunscreen-and-skin-cancer-rates1.png



UV Degredation



Octocrylene Degrades into Carcinogen



2019 & 2020 Study Leading to Change



FDA Maximum Usage Trial (MUsT)

Matta data 
from 2020 
paper: 4 
applications 
a day for 4 
days … no 
applications 
made 
between 
day 5 and 
21.



Do we need more safety testing?



It is now up to industry to 
prove otherwise – or 
regulatory to change the 
monograph.

CARES Act Makes and Delays Change

- Delayed increasing UVA 
with increasing SPF

- SPF Towlettes, shampoos 
are out

- 12 organic actives are 
allowed to stay on the 
market



Increasing Trends – Improved aesthetics

Reproduced with kind permission of Croda®



UV Filters in the Environment

Question: What are the chemical 
properties of the UV filters that may affect 
their fate in the environment?



1000s of studies show that oxybenzone and/or 
avobenzone/octocrylene are not safe



Unsustainable Tourism



UV Filters in the Environement

© Haereticus Environmental Laboratories



Bioaccumulation of UV Filters in Fish

Muscle Analysis

BP3 = oxybenzone
BP1, 4HB, & 4DHB = metabolites 
of oxybenzone
OC = octocrylene
EHMC = methoxycinnamate

© 2017 Haereticus Environmental Laboratory



UV Filters in Eggs of Birds from
a Preserved Natural Area



Sea Turtle Nests



UV Filters in the Environement



Waterproof?

Question: What is the expected waterproof efficacy 
and rinse off rate of sunscreen actives?



Sewage

● 30 minutes after application, detect in urine

● Residue on skin, wash off in shower



Chesapeake Bay

Graphic as appears in Science of the Total Environment
https://www.sciencedirect.com/science/article/abs/pii/S0048969718338944

https://www.sciencedirect.com/science/article/abs/pii/S0048969718338944


Test Results – What is reef safe?

Removing banned ingredients 
does NOT mean a product is 
REEF SAFE



Our reefs need our protection!

Photo on the left of Autumn taken by Frazier Nivens in 2016.  
On the right taken 5 months later.  It is just rubble on the bottom of the ocean today. 



Palau

Key West,  
Florida

Hawaii
bonaire

U.S. Virgi  
Islands

Mexican
Vacation Spots*

Sunscreen Legislation

Hawaii
January 2021: ban of oxybenzone and octinoxate
Key West
January 2021: ban of oxybenzone and octinoxate
Bonaire
2021: ban of reef-killing sunscreens
Aruba
2020: ban of oxybenzone and octinoxate
Palau
Ban of sunscreen with any of 13 toxicingredients, enforces 
fines for vendors
Mexico
Ecotourism preserves and natural water parks are asking 
visitors to use only biodegradable sunscreens
USVI
In effect: ban of oxybenzone, octinoxate and octocrylene
Marshall Islands
In effect: ban of 28 toxic ingredients & 10 Preservatives, fines 
enforced for vendors and tourists



Our reefs need our protection!

“Government must be more effective in protecting 
the environment, and industry must be its top 
partner.”

- President Tommy E. Remengesau, Jr.
Republic of Palau

Together, we can do better!



REFERENCES, CITATIONS AND 
DIALOG AVAILABLE UPON 
REQUEST:   
Autumn Blum
autumn@stream2sea.com
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