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PRACTICE POINTS

. Synthetic hair extensions are made from materials
that can expose patients to high levels of carcinogens
beginning in early childhood.

. The apple cider vinegar rinse method is an anecdotal
remedy lacking data validating its ability to mitigate
adverse reactions and complications associated with
synthetic hair extensions, including carcinogenic
exposure to materials they comprise.

. Dermatologists should inform patients of the potential
exposure risks when using synthetic hair extensions
to help patients make informed decisions regarding
future styling habits and hair care choices.

Synthetic hair extensions are made from materials that can expose
patients who engage in certain styling practices to high levels of
carcinogens beginning in early childhood. The apple cider vinegar
(ACV) rinse method is an anecdotal remedy lacking data validating
its ability to mitigate adverse reactions and complications associ-
ated with synthetic hair extensions, including carcinogenic exposure
to the materials they comprise. We conducted a literature review of
studies investigating the effects of the ACV rinse on the carcinoge-
nicity of synthetic hair extensions that revealed a notable deficit in the
literature regarding scientific studies assessing this practice. Future
studies are needed to investigate how, if at all, ACV rinses alter the
most potentially harmful components of synthetic hair extensions.

ynthetic hair extensions are made from various
plastic polymers (eg, modacrylic, vinyl chloride,
and acrylonitrile) shaped into thin strands that
mimic human hair and are used to add fullness, length,
and manageability in individuals with textured hair.?
The plastic polymers used to make synthetic hair, most

notably acrylonitrile and vinyl chloride, are known to
be toxic to humans.!* The US Environmental Protection
Agency classifies acrylonitrile as a probable carcinogen,
and vinyl chloride is associated with the development
of lymphoma; leukemia; and rare malignancies of the
brain, liver, and lungs."* According to the Occupational
Safety and Health Administration, the maximum expo-
sure limits of vinyl chloride and acrylonitrile vapor or gas
over an 8-hour period are 1 ppm (0.001 g/L) and 2 ppm
(0.002 g/L), respectively.® Exposure levels from wearing
synthetic hair extensions easily exceed these maximums;
for example, a full head of braids requires application of
multiple packets of synthetic hair, resulting in continuous
exposure to carcinogenic materials that can last for weeks
to months at a time.! Furthermore, individuals as young
as 3 years old can begin to style their hair with synthetic
extensions, which not only leads to potentially harmful
carcinogenic exposure in young children but also yields
notably high levels of lifetime exposure in individuals
who regularly style their hair with these products.

There currently are no regulations barring the use of
potentially harmful materials from the manufacturing pro-
cess for synthetic hair extensions.! As a result, rinsing with
apple cider vinegar (ACV) is a popular remedy that many
users claim can effectively remove harmful chemicals from
synthetic hair.®” As this is the only known remedy that
aims to address this issue, we conducted a literature review
of studies investigating the effects of the ACV rinse on the
carcinogenicity of synthetic hair extensions.

Methods

We conducted a search of Google Scholar, JSTOR,
Science Direct, the Public Library of Science, and PubMed
articles indexed for MEDLINE using the terms ACV,
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apple cider vinegar rinse, ACV rinse, synthetic hair carcinogens,
synthetic  fiber carcinogens, synthetic hair extension
carcinogens, modacrylic fibers, Kanekalon (a flame-retardant
modacrylic fiber), acrylonitrile, and vinyl chloride fibers to
identify primary research articles investigating the effects
of the ACV rinse on the carcinogenicity of synthetic hair
extensions for inclusion in our review. To broaden our
search, we did not establish a time frame for publication
of the articles included in the study. Articles investigating
the ACV rinse that were unrelated to carcinogenicity and
synthetic hair extensions were excluded from this study.

Results

Our initial literature search identified 270 articles, which
decreased to 180 after removal of duplicates. These 180 arti-
cles were screened for relevance based on title and abstract,
which yielded 6 articles. None of the 6 articles identified
through our literature search discussed synthetic hair and
carcinogenicity in the context of the ACV rinse and were
subsequently excluded from our review (eFigure 1).

Comment

Potentially harmful chemicals and ingredients in hair care
products marketed for textured hair are now established
topics in public discourse among those familiar with tex-
tured hair care and maintenance®®; however, the discourse
remains limited. Our search for scientific articles investi-
gating the effects of the ACV rinse on the carcinogenicity
of synthetic hair extensions revealed a notable deficit in
the literature regarding scientific studies assessing this
practice. While the likelihood that the ACV rinse effec-
tively alters the carcinogenicity of plastic polymers found
in synthetic hair extensions and improves their safety
seems improbable, the deficit of empirical data evaluat-
ing this practice is concerning given both the prevalence
of this remedy and the sizable demographic of patients
who practice styling with synthetic hair." Of the potential
adverse outcomes (eg, contact dermatitis, traction alope-
cia) that are possible from styling with synthetic hair that
have been reported in the literature, carcinogenic exposure
from synthetic hair extensions is relatively absent, with the
exception of a few publications,>*? despite its potential to
cause serious long-term consequences for hair stylists and
those who regularly use these products.

Interestingly, individuals who style their hair with
synthetic hair extensions frequently tout the efficacy of
the ACV rinse for removal of mostly unidentified irritants,
although the effects are unverified.®” While the ACV rinse
may be an effective means of removing toxic chemicals
from synthetic hair extensions, without verifiable data
this method remains an unproven remedy whose per-
ceived benefits could result from factors unrelated to the
rinse itself. Theoretically, simply rinsing synthetic hair
extensions with plain water prior to use may demonstrate
similar efficacy to that of the ACV rinse.

An additional factor worth mentioning is the lack of gov-
ernment regulations concerning the manufacturing practices
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of synthetic hair extensions. Flame-retardant materials such as
trichloroethylene, polyvinyl chloride, and hexabromocyclodo-
decane frequently are used in synthetic hair extensions despite
their known adverse effects, which include reproductive organ
toxicity and links to various cancers, leading to them being
banned in 5 states.”*> With no federal ban on these materi-
als, individuals using synthetic hair remain at risk.

It is unclear what chemicals, irritants, or toxic sub-
stances the ACV rinse method could potentially remove
from synthetic hair. In general, manufacturers of synthetic
hair extensions are not forthcoming with information
regarding materials used in the processing of their prod-
ucts despite public inquiries into their manufacturing
practices.® Although Whitehurst's® curriculum details the
process of making synthetic polymer fibers, the overall
processes by which these plastics are made to resemble
human hair have not been reviewed in academic publica-
tions. Should this information be made available to the
public, consumers could potentially avoid specific irritants
when purchasing synthetic hair extensions.

The most common management strategy observed in
the literature for adverse outcomes attributable to syn-
thetic hair is discontinuation of use however, the preva-
lence and cultural significance of styling with synthetic
hair extensions, along with the convenience these styles
offer, make this option suboptimal. The scarcity of publica-
tions concerning the management of adverse outcomes
related to the use of synthetic hair extensions may explain
the absence of alternative management recommendations
in the literature. Notably, new synthetic hair extensions
from manufacturers that exclude plastic polymers and
other harmful additives are now available to the public'};
however, these hair extensions are cost prohibitive and
are less accessible compared to synthetic extensions made
from modacrylic fibers (eFigures 2 and 3).1131¢

Final Thoughts
The ACV rinse method is an anecdotal remedy for
reducing the harm and risk of adverse outcomes and
complications associated with synthetic hair extensions.
Discontinued use of these components is the only rem-
edy provided within academic literature to address the
harmful ingredients found in synthetic hair extensions.?
Presently, there are no known data that support or dis-
prove the efficacy of the ACV rinse. Furthermore, no
academic guidance specifically supports remedies for
mitigating carcinogen exposure risks in patients who
style their hair with synthetic extensions. Given the
early onset of exposure to synthetic hair in pediatric
populations and the substantial demographic utilizing
hairstyles that incorporate synthetic hair extensions, con-
cerns regarding potential exposure risks cannot be over-
stated. Dermatologists should inform their patients of the
potential risks associated with styling with synthetic hair
extensions, helping them make informed decisions about
future styling habits and hair care choices. Lastly, future
CONTINUED ON PAGE 174
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studies should investigate how;, if at all, ACV rinses alter
what are arguably the most harmful components of syn-
thetic hair extensions.
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APPENDIX

Records identified through database search
(Google Scholar, PubMed, JSTOR, PLOS, Science
Direct)

n= 270

Records after duplicates removed

n=180
Records screened based on title and Records excluded
abstract S
n= 174
n=180

Not relevant to research

Full text articles assessed for eligibility question, aim, and objectives

n=6 n=6

Articles included in final review eFIGURE 1. Visual flow diagram

of article selection for literature
review. Abbreviation: PLOS,
Public Library of Science.

n=0

|
|

eFIGURE 2. Example of heat-resistant synthetic hair extension bundles.

eFIGURE 3. Example of synthetic hair extensions commonly used for
braided hairstyles.
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