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BACKGROUND: Animal- and human-derived materials are commonly used in dermatologic and cosmetic products, yet their presence is often
unclear to clinicians and patients. OBJECTIVE: To examine ethical and informed-consent implications of these materials, particularly when they
conflict with patients'religious, cultural, or personal values. METHODS: A narrative literature search and product formulary audit were conducted
on PubMed through February 2025, augmented by United States Food and Drug Administration summaries and manufacturer dossiers. Data
extraction focused on material origin, clinical use, outcomes, adverse events, and labeling transparency. RESULTS: Numerous dermatologic
products contain animal- or human-derived components, such as rooster-comb—derived hyaluronic acid, bovine collagen grafts, shark-derived
glycosaminoglycans, and human-derived materials. The source of these materials is frequently absent or inconsistently reported in labeling,
limiting clinicians’ ability to counsel patients effectively. Studies demonstrate that when informed and given alternatives, most patients prefer
nonanimal-derived options. Advances in synthetic and bioengineered materials make such alternatives increasingly feasible. LIMITATIONS: This
review is not exhaustive. Given the extent of dermatologic and cosmetic products on the market and variability in ingredient disclosure, some
animal- or human-derived materials may not have been captured. Rapid product innovation and inconsistent reporting of material origins further
limit comprehensive identification. CONCLUSION: Improved transparency regarding product origins is essential for meaningful informed consent
in dermatology. Incorporating brief intake screening questions and updating consent forms to disclose material sources may enhance shared
decision-making, patient trust, and ethically aligned, patient-centered care. KEYWORDS: Animal-derived materials, ethics, informed consent,
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surgery, religion, surgical products

if animal-derived products are used in their dermatologic

procedures (n=75/101; 74%)." The study surveyed patients on
their thoughts regarding use of animal-derived sutures based on their
dietary preferences. Data indicated that 33% of patients would decline
the use of sutures that contained animal byproducts (n=32/96) and
47% would decline animal-derived sutures even if that meant they
would have to return for another visit to remove the stitches (n=31/55;
47%). Interestingly, the response to this survey was not statistically
significant between vegetarians and nonvegetarians.' In 2013, spiritual
leaders representing the 6 largest religions worldwide were surveyed
on the use of products containing materials derived from animal
sources. This survey found that animal-derived products (predominantly
porcine = bovine) are generally not allowed in the Islam (Sunni and
Shiite), Sikhism, and Vaishnavism (a branch of Hinduism) religions.?
Although clinical treatment decisions may be influenced by religious
and/or cultural beliefs, individual treatment preferences may vary. For
example, attitudes and beliefs about animal product use can also impact
dietary choices. In strict vegetarianism, meat products are avoided with

A ccording to a 2019 study, most patients prefer to be informed

periodic consumption of nonmeat animal products, which contrasts with
strict veganism, where no animal products are consumed.? Informed
consent is used to protect patient autonomy for shared decision-making
relationships.

Itis a physician’s responsibility to recognize materials that contain
animal byproducts, as these products may potentially conflict with the
patient’s religious and/or cultural beliefs. Informed consent is an ethical
and legal requirement integral to modern surgical practice. Clinicians
have to consider, disclose, and discuss risks and concerns relevant to
each patient. With advances in medicine, animal-derived products and
adjuncts are available for use in dermatology. For individuals to give
informed consent, it is essential to provide clear and comprehensive
information regarding products that will be used in their clinical
treatment.* To ensure informed consent and shared decision-making, it is
important to address each patient individually to determine any relevant
beliefs or views regarding the use of animal-derived products so that
concerns are identified and appropriate alternatives are offered.*

This literature review will discuss hemostatic agents, sutures, glues,
skin substitutes, and fillers used in dermatology. It will highlight which
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products are derived from animal or human
sources in the hopes of increasing physician
awareness of product formulations.

DISCUSSION

Drugs. Mechanical hemostatic agents act
as a barrier by swelling or acting as molecular
sieves to concentrate solid blood components.
Swelling causes pressure at the site while
physically blocking the bleed and provides a
foundation for the first phase of coagulation
and platelet aggregation. Passive substrates
such as collagen, gelatin, regenerated oxidized
cellulose, and polysaccharide spheres induce
platelet activation and aggregation for rapid
clot formation. These are primarily derived from
porcine, bovine, equine, or vegetable origins
and are available in many forms including
powder, sheet, and gauze.*

Absorbable gelatin and gelatin-based
sponges (Table 1) are derived from porcine
collagen, absorbing blood and other fluids to
create a framework to promote clot formation.
They are commonly used in cutaneous
dermatologic surgical procedures to achieve
local hemostasis. These products can be used
alone or in combination with topical thrombin
(human, bovine, or recombinant origin) to
enhance hemostatic efficacy. They should be
avoided in tight, confined spaces due to the risk
of expansion and compressive necrosis.® These
gelatin sponges are usually absorbed over 4 to
6 weeks and should be avoided in patients with
severe coagulopathies, as the agents require an
intact coagulation cascade to properly function.®
Other risks include development of infection,
abscess, foreign body reaction, and granuloma
formation.t?

There are several nonanimal/human-derived
alternatives available (Table 2):

« Cellulose-based products are plant-
derived oxidized regenerated cellulose
that induce the extrinsic coagulation
cascade and provide a physical matrix
and acidic environment to promote
clotting and inhibit bacterial growth.
These are typically absorbed within 1 to
2 weeks.® It is not recommended that
cellulose-based products be combined
with topical thrombin because the acidic
environment can inactivate thrombin,® and
the combination may cause unnecessary
additional tissue inflammation. Risks of
use include infections, abscesses, foreign-

TABLE 1. Hemostatic surgical products used in dermatology
GENERIC NAME

Absorbable gelatin sponge Purified porcine skin’

Gelatin Porcine®

Gelatin Porcine, human thrombin®

ORIGIN OF ACTIVE INGREDIENT USE

Hemostatic control for cutaneous
dermatologic surgery.

Should not be used in tight spaces due to the
risk of compression necrosis®

Do not use in patients with severe
coagulopathies

TABLE 2. Hemostatic agents that do not contain animal- or human-derived ingredients

NONANIMAL

ORIGIN OF ACTIVE
INGREDIENT

AND NONHUMAN
DERIVED PRODUCTS

MECHANISM OF ACTION

Polyethylene glycol polymers
Polyethylene glycol ~ combine and form tissue
hydrogel>'®"

adherence

Absorb water; concentrating

GRS platelets, proteins, and red

. blood cells; encouraging Plant . )
polysaccharide . ) glucose levels. Causes immediate
56 adherence to the gel matrix,  polysaccharides ) o
hemospheres® . Ay swelling of the application site,
resulting in a physical tissue . : :
. potentially damaging surrounding
barrier
structures
Do not combine use with topical
Extrinsic coagulation cascade thrombin. Risk of infection, abscess,
Oxidized regenerated is activated, creating a Plant fiber foreign body reaction, and granuloma
cellulose® scaffold to encourage clot formation. Slow absorption time (1-2
formation weeks), can persist up to 15 months
postoperatively, though this is rare
Hvdroohilic polvmer Polymers dehydrate the
ycrop ) poly blood, potassium salt binds ~ Hydrophilic Inexpensive, fast acting. Used in
and potassium . L
to positively charged red polymer and dermatology after biopsies and closures

ferrate-based

A blood cells, forming an

eschar within T minute

Polyethylene glycol dermatologic surgery. Causes significant
crosslinks, increasing platelet  polymers

potassium salt

Serves a sealant role in cutaneous

tissue swelling, potentially damaging
surrounding tissues

Fast absorption time (48 hours). Should
be used with caution in patients with
diabetes, as this product can alter

involving skin grafts

body reactions, and granuloma formation.
The agents are fairly slow to absorb
(1-2 weeks) and, although rare, have
been reported to persist up to 15 months
postoperatively.®

« Microporous polysaccharide hemospheres
are composed of plant-derived
polysaccharide spheres that rapidly absorb
water, thereby concentrating clotting
factors at the bleeding site.® The product
absorbs quickly (48 hours) but should
be used with caution in patients with
diabetes, as it can alter serum glucose
levels. One adverse effect of this product
is immediate swelling of the application
site, potentially damaging surrounding
structures.>®

« Polyethylene glycol hydrogel is used as a
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sealant rather than a primary hemostatic
agent in cutaneous dermatologic
surgery. It induces polyethylene glycol
polymerization, forms tissue crosslinks,
and increases platelet adherence. A
notable adverse effect is significant tissue
swelling, which can also potentially
damage surrounding tissues.>™®""

There is also a hydrophilic polymer and
potassium salt—based powder that is
infrequently used in dermatology. The
polymers cause a dehydration effect on
the blood, and the potassium salt binds
to positively charged red blood cells,
leading to the formation of an eschar
within 1 minute of application. It is an
inexpensive, fast-acting agent with very
few adverse effects.’
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TABLE 3. Topical caustic hemostatic agents®

DERIVED FROM
ACTIVE INGREDIENT

Monsels solution No No Ferrlc subsulfate Used for achieving hemostasis in skin and
solution mucosal biopsy sites. Risk of tattooing effect

Aluminum chloride ~ No No Aluminum, chloride  Used in the setting of shave and punch biopsies

Silver nitrate® No No Inorganic mineral Used for minor superficial bleeding and treatment

salts

of hypergranulation tissue. Risk of tattooing

TABLE 4. Animal-derived sutures and alternative suture options

COMMERCIAL TYPE OF DERIVED FROM ACTIVE COMPONENT
PRODUCT SUTURE ACTIVE COMPONENT ORIGIN
Gut (pIaln and Absorbable No Yes §heep or goat Serosal or submucosal
chromic)'s"” intestines collagen
Silk Nonabsorbable ~ No Yes Silk worm larvae Protein filaments of ik
worm larvae
Polyglactin 910" Absorbable No No Glycolide and lactide Copolymer made from
glycolide and lactide
Copolymer of
Poliglecaprone® Absorbable No No CaproIactone and caprolactone and
glycolide )
glycolide
Polydioxanone?' Absorbable No No Paradioxanone PonrrIer of
paradioxanone
Poly(glycolide- Glycolide and Copolymer of glycolide
trimethylene carbonate ~ Absorbable No No trimethylene and trimethylene
copolymer)” carbonate carbonate
Glycolide, dioxanone,  Polymer made of
Glycomer 6312 Absorbable No No trimethylene glycolide, dioxanone,
carbonate trimethylene carbonate
Nylon™ Nonabsorbable  No No Polyamide Polyamide polymer
Polypropylene™ Nonabsorbable  No No Propylene Polymer of propylene
. Polyester with Polyester with
13
Braided polyester Nonabsorbable  No No polybutylate cozting | polybutylate coating

Topical caustic hemostatic agents (Table 3)
are frequently used in dermatologic procedures
to achieve rapid hemostasis, especially in
settings where patients are on anticoagulants
or electrocautery is contraindicated. There are
3 main topical hemostatic agents: aluminum
chloride, ferric subsulfate (Monsel’s solution),
and silver nitrate. Two additional agents
have historically been used but are now less
common in current practice (Supplemental
Table 1). This class of hemostatic agents causes
coaqulation of proteins, leading to localized
tissue necrosis, eschar formation, and thrombus
formation.™ The topical agents described are
available at low cost and can be stored at
room temperature. These agents achieve rapid
hemostasis and are easy to use, but many carry
the risk of tissue necrosis, tissue staining, and
delayed wound healing."”
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Monsel’s solution (20% ferric subsulfate
solution) is used in the setting of capillary and
small-vessel bleeding of small wounds on skin
or mucosal surfaces. It is applied directly to the
wound on a cotton swab with light pressure and
may be used prior to electrodesiccation. Due to
the acidic environment of this solution, there
is minimal bacterial growth in the solution.
The most common adverse risk associated with
Monsel’s solution is persistent gray-to-brown
dyspigmentation due to dermal deposits of
iron particles, which may also complicate
histopathologic interpretation. Other risks
include postinflammatory hyperpigmentation,
erythema, dermal fibrosis, treatment-site
infections, and impaired re-epithelization of
the wound.”

Aluminum chloride (concentration
20%-40%) is commonly used for superficial

postsurgical bleeding such as shave biopsies.
Itis applied with a cotton-tipped applicator
using light pressure in a twisting motion
perpendicular to the cutaneous surface,
rapidly achieving hemostasis. It is a popular
choice among many dermatologists due to its
minimal risk of tissue discoloration. The solution
does have notable adverse effects including
tissue irritation, painful local paresthesia,
and, if used excessively, delayed wound re-
epithelialization.”

Silver nitrate sticks are another low-cost
option used for pinpoint bleeding and the
treatment of hypergranulation.™ By coagulating
surface proteins to form a thin eschar, silver
nitrate can cause hyperpigmentation, which
typically resolves within a few days. However,
there is a slight risk of tattooing from silver
deposition within skin, particularly if large
surface areas are treated. Additional risks
include tissue irritation and delayed re-
epithelialization.’"

Sutures. Sutures, both absorbable and
nonabsorbable, are used in dermatologic
procedures such as punch biopsies, excisions,
and Mohs closures. Multiple options exist
for each type of suture. Animal-derived and
alternative suture options are depicted in
Table 4. Absorbable sutures, commonly used
for dermal closure, are predominantly synthetic.
However, gut suture subtypes are derived from
sheep or bovine sources. Nonabsorbable sutures,
which are typically used for superficial closures
and require manual removal, are also largely
synthetic. An important exception is silk suture,
which is derived from silkworm larval protein.”

Glues. Three main surgical adhesives are
used in dermatologic procedures. All included
in this review are synthetically derived, as
shown in Table 5. While other animal-derived
glues are used in surgery, these seem to be
more prevalent in artery closure, which is
not commonly encountered in dermatologic
procedures.?

Skin substitutes (grafts). Skin substitutes
are valuable tools for the management
of burns, chronic wounds, and complex
reconstructive procedures. In dermatology,
these products are encountered in surgery and
Mohs reconstruction. A list of skin substitutes
approved by the United States Food and Drug
Administration (FDA) is shown in Table 6.

Interactive burn and wound dressing
is a bilayered skin substitute composed of
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neonatal foreskin-derived keratinocytes

and fibroblasts embedded in bovine type |
collagen. It is FDA approved for the treatment
of venous stasis ulcers and diabetic foot ulcers,
offering an effective option for chronic wound
treatment.”®# It has also been used off label for
enhanced healing of acute excisional wounds,
complex surgical defects, and epidermolysis
bullosa wounds.®**'

Interactive wound dressing is a dermal
regeneration template composed of bovine
collagen and shark-derived glycosaminoglycans
that provides a scaffold for tissue regeneration.
Itis used in dermatologic surgery for
reconstruction of complex cutaneous
defects following the excision of cutaneous
malignancies™* and is also used in the repair of
complex Mohs defects on the scalp and feet.

The bovine collagen-elastin dermal
substitute/regeneration template has
demonstrated efficacy in the treatment of
full- and partial-thickness wounds, burns,
and ulcers.*3 Potential complications include
localized inflammatory responses and foreign
body reactions.** It has also been used for
reconstruction following skin cancer excision
and in the treatment of challenging extremity
defects, including wounds with exposed bone,
tendon, or other critical structures.8 Despite
their widespread use and clinical benefits,
animal-derived skin substitutes frequently lack
clear labeling regarding their sources, making
it difficult for physicians and patients to make
informed decisions on clinical care.*”

Fillers. In 2020, an estimated 3.4 million
soft tissue filler injections were performed in
the United States.® Currently, there are more
than 500 FDA-approved facial fillers, which
are frequently used to restore facial volume,
simulate or support collagen production, and
soften facial lines. There are 2 main categories
of fillers: physical and biostimulatory fillers.*
Physical fillers include hyaluronic acid (HA)
and collagen-based fillers. Biostimulatory
fillers and semipermanent fillers include
calcium hydroxyapatite (CaHA), poly-L-lactic
acid, polycaprolactone, and polymethyl
methacrylate—based products.*

HA-based fillers are among the most widely
used injectable fillers. In 2024, there were
28 FDA-approved HA dermal fillers on the
market.” HA is a glycosaminoglycan found in
the extracellular matrix (ECM) of the dermis
that binds and retains water, yielding hydration

TABLE 5. Surgical glues

ACTIVE COMPONENT ORIGIN ANIMAL-DERIVED?
2-octyl-cyanoacrylate** No
Ethyl-2-cyanoacrylate® No
N-butyl 2-cyanoacrylate” No

ACTIVE COMPONENT
(yanoacrylate ester

Ethyl-2-cyanoacrylate
N-butyl 2-cyanoacrylate

TABLE 6. United States Food and Drug Administration-approved skin substitutes (grafts)

DERIVED FROM: ACTIVE

o .

COMMERCIAL
PRODUCT

Interactive burn
and wound Yes Yes

dressing?' collagen

Interactive
wound No Yes
dressing®>

Bovine collagen-

template®-

Neonatal foreskin
and bovine type |

Bovine cross-linked
collagen and shark
glycosaminoglycans

elastin dermal Noncross-linked
substitute/ No Yes collagen (types|, II,
regeneration and V) and a-elastin

ACTIVE
COMPONENT
ORIGIN

CLINICAL USE

Tissue-engineered skin used for

Neonatal
L treatment of refractory venous
foreskin-derived . S
. stasis ulcers and diabetic foot
keratinocytes and
L ulcers; off-label use for acute
fibroblasts within -
excisional wounds, complex
atypel collagen .
) postoperative defects, and
matrix . .
epidermolysis bullosa wounds
Dermal regeneration template
Bovine tendon used for reconstruction of

collagen; shark
glycosaminoglycans
(chondroitin-6-
sulfate)

complex cutaneous defects
following excision of cutaneous
malignancies; repair of complex
Mohs defects on the scalp

and feet

Tissue-engineered dermal
matrix used for pressure,
venous, and diabetic ulcers;
full- and partial-thickness
wounds; partial-thickness burn;
reconstruction following skin
cancer excision; and repair of
challenging extremity defects
such as wounds with exposed
bone or tendon

Bovine collagen
and elastin

and volume.® Early HA fillers were derived
from rooster combs. Most modern HA fillers are
produced through bacterial fermentation and
are chemically cross-linked to slow enzymatic
degradation after injection into the dermis,
prolonging their clinical effect.* This transition
was largely complete by 2006, with bacterial
fermentation becoming the predominant
method for producing injectable filler materials
and animal- and human-derived collagen fillers
comprising a minority of products in clinical
use.” Modern HA fillers are categorized within
multiple contemporary product families which
are available for different anatomic indications
and rheologic properties; these products

are typically acquired through microbial
fermentation only.

Collagen makes up the majority of the dermal
ECM, supporting tissue strength and interacting
with proteins and enzymes involved in tissue
repair and remodeling. With aging, collagen
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becomes less cohesive and organized, such that
there is less resistance to mechanical forces
resulting in the creation of wrinkles and loss of
facial volume.

(ollagen-based injectable fillers have a
long clinical history. The FDA approved the
first collagen filler, a purified bovine dermal
collagen, in 1981, and the glutaraldehyde-
cross-linked collagen filler in 1985. For nearly 2
decades, bovine collagen fillers were the most
popular injectable implants in the United States.
However, bovine collagen can potentially expose
patients to zoonotic diseases, particularly
bovine spongiform encephalopathies and
foot-and-mouth disease.” Intradermal allergy
testing is recommended prior to injection of
bovine collagen products due to the risk of
hypersensitivity (approximately 2% to 4% of
the population).** To reduce immunogenicity
concerns associated with animal-sourced
collagen, human-derived collagen fillers were
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TABLE 7. Modern filler option*

DERIVED FROM
COMMERCIAL PRODUCT ACTIVE COMPONENT ACTIVE COMPONENT ORIGIN
Collagen fillers No PonmethyImethacryIate and Cow
bovine collagen
Hyaluronic acid fillers No Variable Hyaluronic acid Bacterial fermentation
) . Synthetic; chemically similar to
;Tllec::m I SR No No Calcium hydroxylapatite mineral component of bone and
teeth
TABLE 8. Example screening tool
QUESTION ANSWER CHOICES
Do you have any religious, cultural, or other personal + Yes — please specify

beliefs that restrict the use of animal- or human-derived
materials during procedures?

Specific material restrictions:
please check all that apply

If a recommended treatment uses materials that conflict
with your stated preferences, how would you like us to
proceed?

- No

- Would like to discuss more

« Porcine (pig-derived) materials

- Bovine (cow-derived) materials

« Sheep- or goat-derived materials

- Shark-derived materials

- Human-derived materials

- All animal- or human-derived materials

« Please offer a suitable alternative, if possible.

- |am comfortable proceeding if there is no suitable
alternative.

« | do not wish to receive any product containing
restricted materials.

developed (dermal collagen implant, aesthetic
dermal filler, dermal collagen implant/injectable
facial filler, human-based dermal collagen
implant). Collagen fibers and ECM are carefully
acquired from human cadaveric tissue, tested
for safety, and sterilized to create autologous
human collagen, micronized acellular human
dermis, and preserved particulate fascia lata

or micronized human fascia, although these
products are no longer commercially available
in the United States.* Most biostimulatory
fillers do not contain any animal byproducts.
Fillers containing CaHA are chemically similar
to the mineral component of human hone and
teeth. As it is human derived, allergy testing is
not needed. There is also a synthetic CaHA filler
available which is made with synthetic CaHA
microspheres rather than human-derived bone
or teeth.* Current filler products are shown in
Table 7, and historical options may be found in
Supplemental Table 3.

Lack of true informed consent in
surgical procedures. Lack of awareness in
prescribing animal-derived products to patients
has many potential consequences. It can create
mistrust or a sense of disappointment and/
or disrespect, and lack of disclosure could
reinforce a subgroup’s negative beliefs that
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they received substandard care due to their
ethnicity, language, or religious practices. These
negative responses can lead to medication
noncompliance, which can be dangerous and
potentially even resulting in death.”

To improve physician recognition of cultural
contraindications, a detailed procedural consent
form could be used to further patient-physician
communication about product preferences.

The form could contain a brief questionnaire
to help physicians and staff identify cultural
contraindications (Table 8). Additional
questions may be asked to narrow down
limitations on products containing animal
ingredients or other specific concerns. The
questionnaire could enhance communication
in a standardized format. We recommend
administering a brief questionnaire prior to
the procedure, ideally during the initial intake,
to allow sufficient time for the physician to
discuss the screening results with the patient.
The proposed screening tool could be easily
incorporated into standard intake forms with
minimal disruption to clinical workflow. By
giving patients an opportunity to disclose
religious, cultural, ethical, or personal
restrictions before treatment, physicians can
more easily identify product-related preferences

and engage in informed, patient-centered
shared decision-making.

Currently, medical products containing
animal-derived ingredients are not easily
identifiable in the United States. Other
countries, such as Australia and Malaysia, have
released public documents listing all medicines
and pharmaceuticals of animal origin, sorted by
animal type, to make it easier for patients and
physicians to identify appropriate medications
for individual patients.® Solutions could
be to require product packaging to have a
distinct symbol in a standardized location
or clear identification of product ingredients
with source material. The small, standardized
symbol could serve as a reminder tool for
physicians. Improved product labeling would
increase awareness and assist physicians in
communicating with patients about treatment
options.

Application in practice. A fully animal- and
human-product—free dermatologic practice
is feasible for most routine procedures, as
synthetic alternatives exist across the major
categories of hemostatic agents, sutures,
and topical products. However, the financial
implications and clinical trade-offs of such a
transition warrant further consideration.

Published literature on the comparative cost
of animal- and human-derived vs synthetic
products is limited. For the purpose of this
simplified analysis, pricing was obtained
from a single medical supplier with publicly
listed wholesale prices.* Notably, prices vary
by vendor, and this variability is expected to
increase depending on institutional purchasing
contracts.

Common animal-free hemostatic options
used in dermatology, such as aluminum
chloride, are less costly than gelatin-derived
alternatives. A bottle of aluminum chloride
costs approximately $20 per 4 0z compared
to approximately $200 to $400 per box of 12
for gelatin-based hemostatic sponges (eg,
absorbable gelatin sponge and gelatin).>**!
These topical hemostatic agents are widely
used, seem to be less expensive than gelatin
sponges, and are inherently compatible with a
gelatin-free surgical approach.

Animal-derived sutures, such as gut and silk,
generally range from approximately $20 to
$200 per box of 12, whereas synthetic sutures
range from approximately $60 to $1,040 per box
of 12.% However, synthetic sutures, including
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