Toxicity of zinc oxide particles in sunscreens:
myth or fact?
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We felt this zinc oxide offered excellent UVA and UVB protection, was relatively
non-whitening, and was totally safe (all scientific literature concluded that particles in
this size range do not penetrate the skin and are completely safe to use in
sunscreen creams and lotions).We switched over to totally non-nano zinc ...

Zinc Oxide Sunscreen & Nanoparticles - Badger Balm
https://www.badgerbalm.com/s-33-zinc-oxide-sunscreen-nanoparticles.aspx

@ Aboutthisresult  J Feedback

People also ask

Is zinc oxide good or bad for your skin?
Is zinc oxide good for your skin?
Why is zinc good for skin?

Is zinc oxide cream good for ache?
Feedback

Zinc Oxide Benefits for Protecting Your Skin from the Sun + ... - Dr. Axe
https://draxe.com/zinc-oxide-benefits/ ¥

Jul 31, 2016 - Zinc Oxide Benefits for Protecting Your Skin from the Sun + More! Dr. Axe on ...
However, the jury is still out if these nanoparticles are truly safe.

Zinc Oxide Side Effects | LIVESTRONG.COM

https://www.livestrong.com » Food and Drink ¥

Zinc oxide is a mineral used in many creams and ocintments to prevent or treat sunburn and other skin
irritations like diaper rash. ... Although zinc oxide is generally considered safe in small amounts, some
side effects can occur, particularly if you exceed the maximum recommended dose.

Zinc Oxide Sunscreen & Nanoparticles - Badger Balm
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We felt this zinc oxide offered excellent UVA and UVB protection, was relatively non-whitening, and
was totally safe (all scientific literature concluded that particles in this size range do not penetrate the
skin and are completely safe to use in sunscreen creams and lotions).We switched over to totally non-
nano zinc ...
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Mar 4, 2016 - Here's what you could get from zinc oxide for your skin. 1. Prevent sunburn ... The
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From our perspective: Helping to Ensure the
safety and effectiveness of sunscreens
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Theresa M. Michele, M.D., Director of FDA's Center for Drug Evaluation and Research’s Division of
Nonprescription Drug Products, discusses the changing pattern of sunscreen use and the need for
additional safety data to support sunscreen active ingredients seeking to be included in the
(currently stayed) over-the-counter (OTC) sunscreen monograph.

Changing use of sunscreens

Sunscreens are extensively used by American consumers to help prevent
sunburn, and certain sunscreens also help reduce the risk of skin cancer and
premature skin aging caused by the sun when used as directed with other
sun protection measures. When sunscreens first came on the market, they
were used only occasionally at the beach and often as tanning aids. Now,
many authorities including dermatology societies, the Surgeon General and
FDA, encourage people of all ages, ethnicities, and complexions to use
sunscreens liberally and reapply frequently whenever they are out in the sun.
In fact, FDA and the Centers for Disease Control and Prevention(CDC)
recommend that consumers use broad-spectrum sunscreens with a sun
Protection from UV protection factor (SPF) of 15 or more as directed and in conjunction with
Stabi"ty other sun-protective measures like seeking shade at peak hours and wearing
protective clothing, hats, and sunglasses.




My Perspective on Sunscreen Safety

* Does the formulation reach living cells?

* Does the formulation maintain homeostasis before, during and after
UV exposure?

* *|s the formulation easily removed?
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Table 1. Sunscreen samples used in this study and their listed ingredients.

Sunscreen Product Listed metal Active ingredients (%w/w) Preservatives (% w/w)

number oxide

1 NIVEA Visage TiO, Octyl methoxycinnamate 6.0%, Methyl hydroxybenzoate
Moisturising Fluid butyl methoxydibenzoyl-methane 2.0%, 0.07%, bronopol 0.002%
SPF 15 4-methylbenzylidene camphor 1.8%, TiO, 3.0%

2 NIVEA SUN Sun TiO, Octyl methoxycinnamate 9.0%, Octyl triazone 4.5%, Phenoxyethanol, methyl
Spray 4-methylbenzylidene camphor 4.0%, butyl hydroxybenzoate, alcohol

methoxydibenzoyl-methane 2.5%,
phenylbenzimidazole, sulfonic acid 2.0%, TiO, 1.0%

3 CG Smoothers Zn0O Octyl methoxycinnamate 6.0%, ZnO 3.0% Not listed/disclosed
4 Banana Boat Sport  ZnO Octyl methoxycinnamate 7%, 4-methylbenzylidene ~ Phenoxyethanol, diazolidinyl
camphor 1%, ZnO micronized 6% urea, hydroxybenzoates
5 Antaria ZinClear- Zn0O Siliconate coated ZnO 60%, Caprylic capric None
S_60CCT triglycerides

TiO,: Titanium dioxide,; ZnQ: Zinc oxide.
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Fig. 2 TEM images of ZnO-NP
and MPM ZnO-NP and the viable
epidermis. TEM images of |
mg/mL ZnO-NP show the 35 nm
nanoparticles at low (a) and high
magnification (b). MPT intensity
image of a | mg/mL ZnO-NP
solution (€) and untreated
volunteer viable epidermis (d).
The MPT images in (c and d)
were taken with 740 nm
excitation. The scale bars indicate
10 um (@), 200 nm (b), and

50 um (c and d).




How deep do topically applied zinc oxide nanoparticles
penetrate?
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Quantification of ZnO-NP Penetration and Metabolic

State In Volunteers With Psoriatic and Atopic
Dermatitis Lesions
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Figure 6. Average cross-sectional heat map of ex vivo microneedled skin
with zinc oxide nanoparticle treatment before washing and after one, two
and three washes. Color bar: 0-255 pixel intensity (blue to red). Color bar also
corresponds to a scale bar as indicated in the figure.

SC: Stratum corneum; VE: Viable epidermis.
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Executive summary

Topical nanoparticle exposure

= Improved manufacturing methods have led to the fabrication and incorporation of nanoparticles into many consumer products.

= Zinc oxide nanoparticles (ZnO-NPs) are one of the most common nanoparticles used in topical products (sunscreens and daily
moisturizers, among others).

= Owing to knowledge gaps in the field of nanoparticle-biological interaction there is increasing pressure to specifically regulate
nanoparticle-containing products.

= Specifically, there is a significant knowledge gap in our understanding of how nanoparticles interact with human skin.

Removal of ZnO-NPs from injured skin

= Damaged skin is prone to ZnO-NP uptake, although the penetration of these nanoparticles is more limited than predicted by animal
models and in vitro data.

= Removal of ZnO-NPs from intact and tape-stripped skin can be achieved by washing with soap and water.

= ZnO-NPs cannot be removed from small wounds (microneedle puncture sites) even after three washing steps with soap and water.

Future perspective

= Exposing ZnO-NPs to injured volunteer skin will bridge between the current data on in vitro, ex vivo and in vivo ZnO-NP toxicology and
penetration, this will provide industry with a framework for testing topical products and help regulators make decisions on the safety
and health risks associated with topical products containing nanomaterials.
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Microbiopsy

Micro-device for rapid, minimally
iInvasive skin sampling

20



Clinical follow-up of microbiopsy site

RCM
Low mag High mag

Dermoscopy
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Conventional punch biopsy and Microbiopsy ™

Biopsy site Biopsy material

Conventional biopsy

Microbiopsy




Sunscreen Study Design

Volunteer’s forearm was tape-stripped
(asterisk). Barrier-disrupted skin was
treated with ZnO-NP on a separate arm to
prevent cross-contamination.

Microbiopsy samples were collected
for live cell assays.

lllustration of microbiopsy collection to
staining of oxidative stress biomarker
reagents to imaging with  confocal
microscopy.




Conclusions

* Microbiopsy is a quick and suture-free
approach to perform live cells assays
using tissue obtained from human

volunteers.
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