Beauty at a cost:

The ocular risks of
eye cosmetics
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Eye cosmetics are widely used to enhance appearance, however, their potential impact on ocular health has attracted increasing

attention. Dry eye disease (DED), a multifactorial condition affecting more than a billion worldwide, may be exacerbated by long-

term exposure to cosmetic ingredients, mechanical trauma, and microbial contamination from makeup use. Increased awareness

among eye care professionals and patients is essential to balance aesthetic preferences with ocular health preservation.

Introduction

Eye makeup has been used in ancient
civilizations, particularly in ancient Egypt,
for both aesthetic purposes and perceived
medicinal or protective benefits.! Modern
eye makeup consists of a diverse range of
products, each containing a complex list
of ingredients, including potentially toxic
substances, making the ocular surface
vulnerable to adverse effects.! Dry eye
disease (DED), one of the most common
ocular conditions prompting patients to
seek medical care,? may be exacerbated by
the long-term application of eye cosmetics
due to the disease’s multifactorial nature
and complex pathophysiology.> Women,
who are both more prone to DED and
more frequent users of cosmetics, face an
increased risk. The elderly, a population
with a high prevalence of DED, are
also increasingly targeted by cosmetic
companies. Additionally, therisinguse of eye
makeup among teenagers raises concerns
about early-onset DED, highlighting the
need for further research.* As the cosmetics
industry continues to expand, it is essential
for eye care professionals to understand
patients’ cosmetic habits and to educate
them on maintaining ocular health while
using beauty products.?®
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Dry Eye Disease

A stable tear film is essential for
ocular surface integrity and clear vision.
Disruptions in tear quality or quantity
contribute to DED, which may manifest as
dryness, irritation, burning, grittiness, and
visual disturbances; severity ranges from
mild discomfortto significant painandvisual
impairment.® The condition reduces quality
of life and increases healthcare burden,
impacting both individuals and society.®
DED can be categorized into aqueous-
deficient dry eye, caused by reduced
lacrimal gland secretion (e.g., Sjogren’s
syndrome), and evaporative dry eye,
driven by excessive tear evaporation (e.g.,
meibomian gland dysfunction, MGD). Many
patients exhibit a mixed form, combining
features of both. The pathophysiology of
DED involves a cycle of tear film instability,
hyperosmolarity, and inflammation, which
together lead to ocular surface damage
and neurosensory abnormalities. Common
risk factors for DED include aging, female
sex, environmental conditions, prolonged
screen time, systemic diseases, contact lens
wear and certain medications.®

Eye cosmetic products
The term eye cosmetics encompasses a
wide range of products, including eyelash

products, such as mascara, eyelash dyes
or tints, and artificial eyelashes with
adhesives and remover; eyelid products,
such as kohl (also known as surma, al-
kahal, or kajal), eyeliner, and eyeshadow;
eye makeup remover; and others, such
as eyelash growth-stimulating serums
(Figure 1). These products are formulated
using a variety of raw ingredients,

commonly incorporating preservatives,
carrier substances (vehicles), antioxidants,
humectants, fragrances, ultraviolet
absorbers, emollients, emulsifiers,

acrylates and dyes.>* Beyond conventional
eye cosmetics, additional products — such
as primers, concealers, foundation, setting
creams, face powders, bronzers, facial
masks, anti-aging gels/creams, and toners
— may also be applied to the eyelids and the
surrounding periorbital region. While each
product has a distinct formulation, many
share similar ingredients with widely used
eye cosmetics.*

Undesired effects

Eye makeup products have been
associated with various adverse effects on
the ocular surface, tear film, and eyelids,
including mechanical trauma, tear film
instability, immunological responses,
toxicity, and infections. These issues can



PERSPECTIVES

lead to several consequences, particularly inflammation, a key factor in the development of DED.* Focusing on the ocular surface, the three
main categories of undesired impacts are*” (Figure 1):

1. Physical harm from eye makeup can cause trauma ranging from mild to severe. Common issues include corneal injury from mascara
applicators, irritation from loose fibers in mascara, and meibomian gland blockage from eyeliner. Eyeliner pencils may scratch the
eye, while eyeshadow particles can disrupt tear film stability. Eyelash enhancements, like extensions or mascara, may stress natural
lashes, impairing their protective function. Inappropriate removal of makeup or lashes can cause irritation and damage, especially
when excessive force is applied.

2. Infections may be associated with contaminated eye cosmetics and applicators, which can serve as reservoirs for bacteria, fungi,
and less commonly parasites, facilitating their transfer to the ocular surface. Bacteria, such as Bacilli, have been detected in cosmetic
products and have been associated with ocular surface disease, including DED. The ocular microbiome plays an important role
in maintaining ocular surface homeostasis and may be altered in conditions like DED, affecting tear film quality. Eye cosmetics,
particularly oil-based products, may further influence the ocular microbial environment by providing a lipid-rich substrate that can
support microbial growth and by altering the ocular surface environment. Additionally, users of eye cosmetics, especially oil-based
formulations, are more likely to harbor demodex mites, which contribute to duct blockage and irritation and are common in older
individuals with dry eyes. Further research is needed on microbial interactions and their role in DED.

3. Chemical injury can occur from several harmful cosmetic ingredients, especially through inflammatory responses, which may
contribute to subsequent development of DED.
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Figure 1. Illustration of cosmetic application sites on the external eye and periorbital area together with potential undesired effects categorized as physical, pathogenic, and
chemical insults. lllustration by Tanya Cross.

Hazardous ingredients

The ingredients in eye makeup serve various functions, such as abrasives, absorbents, antimicrobial agents, colorants, emollients,
emulsifiers, and preservatives. They are found in products like eyeliners, eyeshadows, mascaras, makeup removers, moisturizers, and
serums. However, some ingredients may elicit adverse reactions on the ocular surface and surrounding areas.”® Eye care providers
and consumers should be educated about the potential risks associated with these ingredients.° Among a long list of hazards, Table 1
summarizes ten ingredients that may have significant adverse effects.!
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Table 1. Ten cosmetic ingredients associated with potential ocular and periorbital adverse effects, their product sources, and reported concerns

Ingredient Products where ingredients can be found Concerns

Eyeliner
Around-eye cream
Eyeshadow
Makeup remover
Eyelash glue
Primer
Moisturizer
Serum

Glitter
Fragrances
Eyelash growth
Eyelash cleanser
Toner

Benzalkonium chloride

Toxic, allergen, irritant

Chlorphenesin

Toxic, allergen, irritant, immunosuppressant

Formaldehyde-
releasing compounds

Toxic, mutagen, carcinogen, allergen

Parabens Toxic, endocrine disruptor, allergen, genotoxic
Phenoxyethanol Toxic, allergen, irritant
Phthalates Cytotoxic, endocrine disruptor, neurotoxic, sleep problems

Prostaglandin analogues (e.g.,
isopropyl cloprostenate)

Periorbitopathy, periorbital discoloration, MGD, hyperemia, pruritis,
eyelid ptosis, blepharophimosis, thinning of eyelid skin and orbital fat

Retinoids

Toxic for meibomian glands

Salicylic acid

Restricted in Canada, Europe, and Japan; irritant

Tea tree oil (e.g., terpinen-4-ol)

- Toxic to meibomian gland epithelial cells, endocrine disruptor, allergen

Ge

neral recommendations for patients
Patients with DED or sensitive eyes should take extra precautions when using eye cosmetics. Certain makeup products and application

techniques can contribute to ocular irritation, tear film instability, and MGD. The following recommendations® can help minimize these
risks:

Avoid waterproof makeup - Difficult to remove and may block meibomian glands

Be cautious with lash serums - Some products contain, e.g., preservatives and prostaglandin analogues, that may cause irritation or
adverse effects

Avoid applying makeup on the waterline - Can obstruct meibomian glands and destabilize the tear film

Refrain from eyeliner tattooing - Associated with MGD

Steer clear of eyelash tint - Can trigger conjunctivitis and dermatitis

Be cautious with eyelash extensions - Adhesives contain irritants and altering lash length may disrupt natural eye protection

Apply makeup in a controlled, stationary environment - This helps prevent accidental eye injuries

Store makeup properly - Keep cosmetics away from excessive heat, as heat may accelerate microbial growth, reduce preservative
efficacy, and degrade ingredients; avoid modifying with heat

Use good hygiene - Use sharpened eyeliner pencils, replace mascararegularly, for example every 3 months and clean brushes regularly
Do not share makeup - Reduces microbial contamination

Avoid saliva for moistening - Introduces oral bacteria with potential ocular risks

Use appropriate removers - Facial cleansers and hand soaps are not suitable for eye makeup removal

Only use eye-safe products - Avoid using lip liners or permanent markers as eyeliner, as they contain harmful solvents and irritants
Contact lens users - Insert contact lenses before applying makeup and remove them before taking off eye makeup

Avoid glitter/shimmer eye makeup - Particles may enter the tear film and irritate the ocular surface

Remove all eye makeup before sleep - Reduces debris, inflammation, and gland blockage
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