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President’s Letter 

Message from the Chair of the Board of Trustees

Hello NJPhA members, 

I would like to take a moment to acknowledge and commend 
my fellow line officers, committee chairs, and CEO for all of 
the work done for NJPhA and supporting the profession.  
I’m proud to be a member and leader of this organization 
that continues to advocate for our profession. It was exciting 
to see the New Jersey legislature passed a ground-break-
ing Prescription Drug Price Transparency Package contain-
ing 3 separate bills aimed at curbing PBM practices, and 
drug costs. I’m also excited for the convention on October 
28th.  The theme is Pharmacists: Protectors of Public Health.  
I think about the past three years and how the pandemic 
has changed the world. We continue to prove that pharma-
cists are the front-line workers and protectors of not only 

our patients but also the public health. I want to hear from 
you!!!  What can we do for you as a member? How can we 
engage you? What is important to you?  How can we make 
the organization better?  I hope you will join us in October 
at the convention.  

Sincerely,
Rupal Mansukhani
President NJPhA
Email: rupie@pharmacy.rutgers.edu

Hello NJPhA members,

As the summer of 2023 turns to fall, I want to take a moment to 
recognize the line officers, committee chairs, CEO Elise Bar-
ry, and Association Services Administrator, Yvonne Jaentsch, 
for the work they do to support the New Jersey Pharmacists’ 
Association. I also want to extend my appreciation for all the 
health care staff who work tirelessly to take care of patients. 

In July, there was a legislative package signed by Governor 
Murphy to cap certain out-of-pocket costs, establish greater 
oversight of Pharmacy Benefit Managers, and promote trans-

parency across the pharmaceutical supply chain. On the be-
half of NJPhA, I applaud Governor Muphy’s efforts in helping 
patients with drug costs. 

There is a great line of programming scheduled at the 153rd 
Annual NJPhA Convention in October 2023 such as topics 
on drug security, polypharmacy, and a law review, and I look 
forward to seeing you all in attendance. 
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Sulfates in Over-the-Counter Skin and Hair Care Products
Chrislie Jean Pierre and Dr. Ayse Elif Ozdener-Poyraz*

ABSTRACT 
Background: Over the last 20 years consumers had de-
manded for safer personal care products.  One ingredient 
in the center of controversy is sulfates. Sulfates are though 
to cause multiple health conditions including cancer, neuro-
toxicity, and skin irritation, although no robust randomized 
controlled trials demonstrate a strong correlation. This study 
aims to evaluate the presence of over-the-counter (OTC) 
personal care products in a major retail pharmacy chain.

Methods: This was a descriptive, cross-sectional study of 
OTC skin and hair product. During February 2023, three dif-
ferent locations of a major retail pharmacy chain in Northern 
Central New Jersey were visited. The products were evalu-
ated for the presence of sulfates by reviewing the label for 
sulfate, sodium lauryl sulfate, and sodium laureth sulfate. 
Products were categorized by hair or skin product by shelf 
location. 

Results: One hundred and one (101) OTC skin (50) and 
hair (51) product ingredients were evaluated. Overall, 17% 
(17/101) contained sulfates including 12% (6/51) of hair 
products and 22% (11/50) of skin products. Most com-
mon was sodium leureth sulfate occurring in 65% (11/17).  
The products containing sulfates were cleansing such as 
cleansers and shampoo with 39% (4/11) of skincare cleans-
ers and 40% (6/15) of shampoos having sulfates. No prod-
ucts under ethnic haircare or textured haircare had sulfates, 
including the cleansing products. 

Conclusion: Sulfates are detergents that are considered 
safe, however, there is growing concern by consumers over 
its safety. Overall, sulfates are not commonly used in OTC 
skin and hair products. They are most used in cleansing 
products, such as shampoos and cleansers.

Background:
Sulfates have a variety of uses, including food additives 
and are used in household cleaning products and cosmet-
ics as detergents.1 They are found in nature and can also 
be synthesized in a lab.1 Sulfates are anionic surfactants, 
which are compounds able to interact with both hydrophilic 
and lipophilic compounds due to their polar and nonpolar 
characteristics.2,3 Sulfates are commonly used to produce 
the traditional lather and bubbles associated with cleans-
ing products, such as shampoos and facial cleansers.3 The 
sulfate mostly commonly referenced is sodium lauryl sul-
fate.2 The other common type of sulfate is sodium leureth 
sulfate.2 Sodium lauryl sulfate is a “generally recognized as 
safe” (GRAS) compound which is a term the Food and Drug 
Agency (FDA) uses to describe compounds that have been 
demonstrated “to be safe under conditions of its intended 
use” as stated on the FDA’s website.4,5 

The most current evidence, which was published 30 years 
ago, suggest that sulfates have a low risk for toxicity to hu-
mans, with no risk of cancer.4 Animal studies suggest that 
sulfates have a low risk of toxicity at low concentrations typi-
cally found in cosmetics.6 LD50, which  is the median lethal 
dose, the quantity of a specific concentration of substance 
that kills half of the laboratory animals, is 1  for 100% sodi-
um lauryl sulfate is generally over 1000mg/kg for animals.1 
One animal study found that a 10% sodium lauryl sulfate 
solution caused corneal damage to rabbits’ eyes if not im-
mediately irrigated or if the solution remains in the eye.6 A 
Draize test, a rabbit eye test to determine the ocular toxicity 
of substances, determined at a concentration of 5.1% sodi-
um lauryl sulfate caused mild irritation.6,7 Acute animal skin 
irritation studies demonstrated that concentrations of 0.5% 
to 10% caused slight to moderate irritation.6 Studies found 
that concentrations higher than 10% causes skin corrosion 
and severe irritation.6  A French study in 2020 looked at the 
effects of a 0.5% sodium lauryl sulfate patch on the human 
skin after 24 hour wear.8 The study found that the sodium 
lauryl sulfate caused increased skin redness, decreased 
hydration and altered the skins microbiome.8 Overall, many 
studies found that for sulfates to become irritants it must 
be at a high concentration or left on the surface for an ex-
tended period, which is unlike the conditions that they are 
used in over-the-counter (OTC) cosemetics.1,6

The correlation of animal studies to human outcomes is 
complex. For years animal studies have been the gold stan-
dard in determining the safety of compounds prior to it being 
tested in humans.9 Regulatory agencies such as the FDA 
have required safety data from animal studies before newly 
develop compounds can be used in humans.9 However, 
over the last few years there has been growing concern re-
garding the accuracy of relating animal studies to human 
outcomes. Many argue that biological differences between 
humans and animals are too great for animal study results 
to be related to human outcomes.10 Further, studies have 
demonstrated that small changes, such as the type of cage 
used, in an animal’s environment can drastically change the 
study results.10 Even with the limitations of animal studies, 
they still have great importance in ensuring the safety of 
compounds in humans. For example, the COVID-19 vac-
cine could not have been developed as quickly without the 
use of animal studies.9 It should be noted that due to its 
classification of being a GRAS product, there are limited 
studies on the safety of sodium lauryl sulfate in humans. 
Furthermore, the most current animal studies are from be-
fore sodium lauryl sulfate gained its GRAS status in early 
1990s.4 

In the recent years, there has been a rise in sulfate-free 
shampoo, although studies show there is minimal toxicity to 
humans associated with sulfate use.11 The perception that 
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sulfates are toxic comes from the misinterpretation of pub-
lished trials.11 Some claim sodium lauryl sulfate can cause 
sever eye damage and blindness, citing a study done by 
Green et. al.1,11 However, the study reported that corneal 
exposure to a high concentration of sodium lauryl sulfate 
can slow down the eye’s healing process.1 Green wrote a 
letter to companies stating they were libeling his name at-
tributing to him quotes that he never said.1 

Bondi et al. and Cline et al. state the largest misconception 
regarding sulfates is that they are carcinogenic although no 
studies that support this claim.1,11 The misconception is pos-
sibly because sodium lauryl sulfate is commonly used as 
a solvent in studies evaluating the carcinogenicity of other 
substances.11  Other possibility, is the idea that sodium lauryl 
sulfate and formaldehyde can react to create nitrosamines.1 
It is not chemically possible for sodium lauryl sulfate and 
formaldehyde to create nitrosamines, as neither of the com-
pounds have a nitrogen atom.1 It should be noted that there 
is a conflict of interest, with Bondi et. al. being employed by 
Seventh Generation, a company that uses sulfates. Despite 
the lack of scientific evidence, consumer demand pushed 
manufacturers to moved towards ‘greener’ surfactants to 
use in shampoos and other cosmetics.11 Some manufactur-
ers have moved towards using sodium lauryl sulfate pro-
duced from vegetable sources rather than oil sources.6 

Sulfate, although a GRAS compound, has a negative public 
opinion. This study aims to evaluate the presence of sul-
fates in OTC skin and hair care products and determine if 
sulfate’s negative public opinion has reduced its use. The 
objective of this study is to determine whether sulfates’ neg-
ative public opinion has led to its removal from OTC prod-
ucts. The study will also determine what type of products 
contain sulfates today and which type of sulfate they most 
commonly contain.

Methods:
This was a descriptive, cross-sectional study of the pres-
ence of sulfates in OTC hair and skin products conducted 
in three major chain retail pharmacies in Northern Central 
New Jersey from February 2, 2023, to February 8, 2023. 
The products were divided into in two major categories, skin 
and hair care, followed by product types which included 
body wash/cleanser, creams/lotions and miscellaneous for 
skin care and shampoo, conditioner, mask, gel and textured 
hair for hair care. The categories and product types were 
determined based on labeling and shelf placement in the 
store. The ingredient list on the OTC product label was read 
in-person for mention of sulfate, sodium lauryl sulfate, and 
sodium laureth sulfate. The median cost of sulfate- and non-
sulfate-containing products were descriptively reported. No 
statistical analysis was performed. 

Results:
Fifty-one hair care products and 50 skincare products were 
evaluated for a total of 101 products. Of the 101 OTC prod-
ucts evaluated, 17% (17/101) contained sulfates including 
12% (6/51) of hair products and 22% (11/50) of skin prod-
ucts (Figure 1). The products that contain sulfates were 

cleansing products, such as body washes and shampoos. 
The non-cleansing products were cream/lotions, and mis-
cellaneous for the skin category and for the hair category 
they were conditioner, mask, gel and textured hair.  None 
of the non-cleansing products contained sulfates. None of 
the products marketed for textured or curly hair community 
contained sulfates, including their cleansing products. 

The most used type of sulfate was sodium leureth sulfate 
(65% (11/17)). However, more body washes contained 
sodium lauryl sulfate (66% (4/6)) than sodium leureth sul-
fates (16% (1/6)), while facial cleansers were more likely 
to contain sodium leureth sulfate (100% (4/4) vs 0% (0/4)). 
The facial cleansers that contained sulfates were labeled 
as deep cleaning or pore cleaning cleansers, since sulfates 
are strong detergents. More shampoos contained sodium 
leureth sulfate than lauryl sulfate (83.33% (5/6) vs 33.33% 
(2/6)). One shampoos product contained both sodium 
leureth and lauryl sulfate. 

As demonstrated in Table 1, the median price of non-sul-
fate products was higher than sulfate containing products. 
Overall, non-sulfate products had a median price that was 
$2.30 higher than sulfate containing products. In haircare, 
the difference in median price was less with the median non 
sulfate product prices being $1.90 more. Skincare products 
had the starkest difference with the median non-sulfate 
products being $4.00 more than sulfate containing products.

Discussion:
The hair and skin OTC products that contained sulfates 
were cleansing products, such as shampoos and facial 
cleansers, as demonstrated in Tables 2 and 3. OTC hair 
and skin products that were not marketed for cleansing did 
not contain sulfates. Products formulated for textured hair 
community had a strong focus on greener, all natural, and 
organic ingredients. Individuals in the community, especially 
black women, want to move away from products that cause 
harm to the hair shaft. Cline et al. remarked, although there 
is no evidence to support sulfates damage the hair shaft, 
uninformed hairstylists continue to claim that they do.11 The 
misinformation has led to haircare products that are mar-
keted for people with textured hair community to completely 
move away from sulfates, even with the lack of evidence. 

Overall, sulfate-free products had a higher median price 
than sulfate-free products. One possible explanation is the 

Table 1 Cost of OTC:

Product	 Median Cost $(IQR)

Overall	 $10.49 (5.53)
Prescence of Sulfates	 $8.49 (1.60)
Absence of Sulfates	 $10.79 (6.65)

Hair	 $10.29 (4.30)
Prescence of Sulfates	 $8.49 (4.28)
Absence of Sulfates	 $10.39 (4.20)

Skin	 $11.14 (6.45)
Prescence of Sulfates	 $8.99 (1.20)
Absence of Sulfates	 $12.99 (7.95)
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negative public opinion of sulfates. A 2023 study determined 
that Gen Z consumers are willing to pay more for products 
they perceive to green due to their perceived benefits.12 It may 
be concluded that since sulfate-free products are perceived 
to be green and subsequently beneficially, customers will 
be willing to pay more for it. Numerous animal studies have 
demonstrated that the conditions under which sulfates are 
toxic are at high concentrations for an extend time.1 These 
conditions are the opposite of the conditions that sulfates 
are used in hair and skin care. 
	
One limitation of the study was the sample size. The sample 
set of the study was small, only 101 products were evaluated. 
Robust statistically analysis was not performed due to the 
study being an evaluative descriptive study. The aim of the 
study was to provide a snapshot of the presence of sulfates. 
Another limitation are the unaddressed confounders involved in 
the pricing comparison. There are multiple confounders, such 
as product size, that the pricing comparison didn’t account for 
since this pricing comparison was more descriptive.  Further 
investigation should be done to determine if manufacturing 
are truly up charging sulfate free products.

Conclusion:
Sulfates are detergents that are considered safe for human 
use, however, there is growing concern by consumers over 
its safety. Misinformation regarding the safety of sulfates 
has led to less sulfate use. Overall, sulfates are not com-
monly used in OTC skin and hair products. They are most 
used in cleansing products, such as shampoos.
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Table 2 Prescence of Sulfates in Various Skin Products

Type of Skin Product	 Prescence of Sulfates (%)

Body Wash/Cleanser	 4 (39)

Lotion/Cream	 0 (0)

Mis. (Mask, Toner, etc.)	 0 (0)

Table 3 Prescence of Sulfates in Hair Products

Type of Hair Product	 Prescence of Sulfates (%)
Shampoo	 6 (40)
Conditioner	 0 (0)
Mask	 0 (0)
Gel	 0 (0)
Textured Hair	 0 (0)
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PHARMACY ATTORNEYS HELPING PHARMACISTS
In a time in which the profession of pharmacy is under heightened scrutiny, it is essential to make sure your rights 
are being protected.

Wilentz, Goldman & Spitzer represents pharmacists and pharmacies in the following areas:

	 ♦ Board of Pharmacy Administrative Matters ♦ Pharmaceutical Malpractice Matters

	 ♦ Pharmacy Sales and Purchases ♦ Pharmaceutical Criminal Matters

	 ♦ Third-Party Reimbursement Issues
	

Our firm has been practicing in the Pharmacy Law area for over 15 years, and we understand your problems. For 
a free initial consultation, please call:

Angelo J. Cifaldi, RPh, JD
(732) 855-6096

Satish Poondi, PharmD, JD
(732) 855-6154
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Parabens in Over-the-Counter Skin and Hair Care Products
Available at One Major Retail Chain Pharmacy

Jolie Schojbert*, Vy Giang and Dr. Julie Kalabalik-Hoganson

Abstract: 
Background: Parabens, a synthetic preservative used 
in various commercially available products, have been 
considered safe by the Food and Drug Administration (FDA) 
and the Center for Disease Control and Prevention (CDC) 
since 1984. However, concerns have emerged due to their 
potential estrogen-like effect and link to breast cancer risk. 
This study evaluated the presence of parabens in skin and 
hair products available over the counter at one retail pharmacy 
and the associated cost.

Methods: A total of 105 products from six cosmetic and 
self-care categories at a major retail chain pharmacy 
were investigated. The paraben chemicals investigated in 
the product labeling were methylparaben, ethylparaben, 
propylparaben, and butylparaben. Categories included 
18 shampoos, 20 conditioners, 10 hair styling products, 
19 lotions, 19 creams, and 19 body washes. Within each 
category, one item from each brand was arbitrarily selected 
for analysis. 

Discussion: Only 7 (6.7%) of the 105 products evaluated 
contain parabens. Nearly all paraben-containing products 
had methylparaben, while propylparaben and methylparaben 
were each identified in three products. Notably, butylparaben 
was detected in one product. Paraben-containing brands 
included Nivea®, Lubriderm®, Vaseline®, Jergens®, Vichy®, 
Pond’s®, and CeraVe®. Paraben-containing products were 
$2.4 less expensive on average as compared to paraben-
free alternatives.

Conclusion: The majority of skin and hair care products 
examined at this particular retail chain pharmacy were 
“paraben-free”,  with only 6.7% of 105 products containing 
paraben ingredients. The cost of paraben-containing 
products was less per ounce compared to their “paraben-
free” counterparts. 

Background/Purpose:
Parabens are man-made preservatives that are found 
in household items such as cosmetics, personal care 
products, medications, and food. The term “ paraben” refers 
to esters of para-hydroxybenzoic acid that have short alkyl 
chains (PHBA)1. Parabens are a white, odorless crystal that 
can be made in mass production for very low cost. They are 
soluble in both water and organic solvents, while also being 
unaffected by temperature changes2. 

The use of preservatives, such as parabens, prevents 
the growth of mold or bacteria. Parabens are typically 
used in combination, with more than one included on 
the product label3. The most commonly listed parabens 
are methylparaben, ethylparaben, propylparaben, and 
butylparaben4. Parabens are currently the preferred choice 

of preservative due to their favorable chemical profile and 
their ability to be mass produced at a low price. They are 
functional at a wide pH range and have a broad spectrum 
of activity, inhibiting the growth of fungi, gram negative 
and gram positive bacteria, molds, and yeasts. According 
to Nowak, et al., they “inhibit DNA and RNA synthesis, 
inactivate bacterial enzymes, and affect lipid layers that 
lead to disintegration of bacterial cell membranes”2. 

Paraben exposure can occur through ingestion from food, 
beverages, and medications or through absorption of cream, 
lotion, and cosmetics into the skin. There are very few 
parabens that are systemically absorbed through the skin and 
into the bloodstream. This is a result of the quick conversion 
of parabens by enzymes to the metabolite PHBA, which 
lowers the amount of parabens that enter the bloodstream. 
The most skin-penetrating substance is methylparaben, 
followed by ethylparaben, then propylparaben, and lastly 
butylparaben. The penetration rate of parabens decreases 
with increasing ester side chain length.  

When consumed, parabens are quickly absorbed in the GI 
tract, then hydrolyzed by the liver, conjugated to sulfate 
and glucuronide, and finally excreted in the urine. The urine 
of the majority of the people who were tested contained a 
high level of exposure to methylparaben and propylparaben 
suggesting people in the United States are exposed to these 
parabens in a widespread manner1. Typically, parabens do 
not accumulate in the skin and other body organs1. 

According to the FDA, there is no conclusive evidence based 
upon trials showing that parabens are linked to health issues 
or breast cancer3. In food and food packaging, the FDA 
classifies methylparaben and propylparaben as generally 
recognized as safe (GRAS) for use 1. As mandated by the 
FDA, these parabens must adhere to good manufacturing 
procedures as stated in Title 21 of the Code of Federal 
Regulations, with the maximum concentration up to 0.1% 
in food and food packaging5. Similarly, in pharmaceutical 
goods, parabens are permitted as preservatives at a 
maximum concentration rarely exceeding 0.1%1. Cosmetic 
products and ingredients, excluding color additives, are 
not mandated to be regulated by the FDA according to the 
Federal Food, Drug, and Cosmetic Act3. Nonetheless, they 
must adhere to specific safety and branding standards. For 
parabens in cosmetic products, a singular paraben can 
comprise up to 0.4%, while a combination of parabens can 
reach concentration up to 0.8%1.

The CDC found that although the effects of low levels of paraben 
exposure in humans is unknown, there is no need to change 
the industry-led Cosmetic Ingredient Review (CIR), stating that 
parabens are safe. This original conclusion was from 1984 and 
was backed by the CDC and FDA again in 20064.
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According to an in vivo investigation utilizing pregnant rats 
treated with subcutaneous injections of butylparaben and 
methylparaben (100 or 200 mg/kg/day), the use of parabens 
during pregnancy can have a variety of negative effects. For 
the male offspring, a significant difference was observed in 
their reproductive organs. The right testicle weight decreased 
from 0.74 gram to 0.52 gram, the left testicle reduced from 
0.75 gram to 0.54 gram, and the seminal vesicles’ weight 
declined from 0.33 gram to 0.22 gram. Regarding the female 
offspring, the body weight was significantly decreased. 
Exposure to butylparaben during pregnancy can disrupt 
mitochondrial activity in the testes of the F1 generation, 
increase the production of reactive oxygen species (ROS), 
and modify the antioxidant system in multiple organs. Based 
on animal studies,  among all the organs, prenatal exposure 
to parabens has the highest damage to the reproductive 
system. It has been demonstrated that this form of exposure 
affects sperm quality and motility, hence decreasing fertility. 
Clarification is required regarding the true effects of parabens 
on fertility and pregnancy in humans. Consequently, it is 
essential to perform research to understand the specific 
impact of parabens on male fertility7.

Breast milk samples from 260 breastfeeding women in 
South Korea were analyzed for the presence of the four 
main parabens. Ethylparaben concentrations were the 
greatest in breastmilk samples, followed by methyl, propyl, 
and butylparaben. In addition, colostrum and transitional 
milk samples contained higher amounts of ethylparaben 
than mature milk samples. Compared to the European Food 
Safety Authority’s (EFSA) tolerable daily consumption limits, 
the estimated daily intake of parabens during breastfeeding 
in neonates appears insignificant8. Nonetheless, a study 
published in 2023 revealed that an infant’s breastmilk intake 
of propylparaben is above the safe range. The findings 
revealed for the first time that exposure to propylparaben 
through breast milk poses a severe health risk to infants9.

A study to determine the penetration of methylparaben, 
propylparaben, and butylparaben was conducted using 
a Franz diffusion cell method. The study evaluated the 
skin absorption of three parabens at three concentrations 
(0.1%, 0.4%, and 2%) using two types of skin, hairless 
mouse full skin and human cadaver epidermis. The 
findings indicate that skin permeability decreased as skin 
thickness increased. It also demonstrates that the rate 
of skin permeation is dose-dependent. The permeability 
coefficient (Kp) of methylparaben was greater than those of 
propylparaben and butylparaben. Therefore, parabens are 
categorized as “moderate” penetrants10.

There are available alternatives to parabens, either natural 
or chemical preservatives. Natural preservatives, such as 
essential oils or plant extracts, are challenging to use in cosmetic 
products due to their short half-life and potential to optimize 
antimicrobial growth conditions. Chemical preservatives 
have high efficacy, but like parabens, they are associated 
with adverse effects. Chemical preservative alternatives 
include formaldehyde, triclosan, methylisothiazolinone, meth-

ylchloroisothiazolinone, phenoxyethanol, benzyl alcohol and 
sodium benzoate2. 

Methods:
The objective of this descriptive, cross-sectional study was 
to evaluate skin and hair products available at a retail chain 
pharmacy. The study focused on six cosmetic and personal 
care categories, including 18 shampoos, 20 conditioners, 
10 hair styling products, 19 lotions, 19 creams, and 19 body 
washes. In each category, researchers used an arbitrary 
sampling approach to choose one product from each brand, 
without using any predetermined selection criteria.

Researchers conducted on-site visits to a retail pharmacy 
over a period of one week and performed physical inspections 
of the selected products. They reviewed the ingredient lists 
and packaging for the presence of parabens. If product 
labeling was incomplete, researchers used supplementary 
data available on the manufacturer’s website to acquire the 
necessary information.  

Researchers gathered data on the presence or absence of 
parabens in the ingredient list of each product, as well as 
cost information. In order to analyze the data, researchers 
computed the frequency and percentage of products within 
each category that contained parabens. Additionally, they 
examined the distribution of prices across the product range 
to identify the potential association between the presence of 
parabens in the products and their pricing.

Results:
A total of 105 products were examined, and it was found that 
7 (6.7%) products contain parabens. Table 1 represents the 
presence of parabens specifically in the hair care products 
available at the retail pharmacy. Among the 18 shampoos 
analyzed, none contained methylparaben, ethylparaben, 
propylparaben, or butylparaben. Similarly, out of the 20 
conditioners and 10 hair styling products, none contained 
parabens. Overall, among the 48 hair care products included 
in the study, none of them contained parabens.

Table 2 illustrates the presence of parabens in various 
skin care products available at the retail pharmacy. 
Among the 19 creams examined, CeraVe® SA cream was 
found to contain both methylparaben and propylparaben, 
while Pond’s®  Dry Skin cream contained methylparaben, 
and Vichy® Nutrilogie contained methylparaben and 
butylparaben. No cream products were found to contain 
ethylparaben. Among the 19 lotions analyzed,  Jergens® 
Shea Butter 24 Hour Moisturizer was found to contain 
methylparaben and ethylparaben. Vaseline® Cocoa Radiant 
Intensive Care contains methylparaben and propylparaben, 
while Lubriderm® Daily Moisture contains methylparaben, 
propylparaben and ethylparaben. No lotions were 
found to contain butylparaben. For the 19 body washes 
examined, Nivea® was found to contain methylparaben 
and ethylparaben. There were no body washes containing 
propylparaben or butylparaben. 
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Overall, out of the total of 57 skin care products inspected, 
7 contained methylparaben, 3 contained ethylparaben, 3 
contained propylparaben and 1 contained butylparaben. 
Paraben-containing brands included Nivea®, Lubriderm®, 
Vaseline®, Jergens®, Vichy®, Pond’s®, and CeraVe®. 

Table 3 represents the average cost price per ounce in 
skin care products examined at the pharmacy. For cream 
products, CeraVe® was $2.04, Pond’s® was $1.45, and 
Vichy® cream was $20.58. Collectively, the average cost 
per ounce for creams containing parabens was $8, a 
15.79% reduction compared to creams without parabens, 
which have an average cost per ounce of $9.5. For lotion 
products, Jergens® was  $0.47, for Vaseline® was $0.49, and 
Lubriderm® was $0.62. When considering lotions containing 
parabens, the average cost per ounce was $0.5, which is 
54.55% lower than lotions without parabens that had an 
average cost per ounce of $1.1. Only one body wash brand 
contained parabens, Nivea® was $0.32. Compared to body 
washes without parabens which had an average cost per 
ounce of $0.6, there is a 46.67% price reduction. Overall, 
the average cost per ounce of products with parabens was 
$8.8, showing a 21.43% decrease in cost compared to 
the average cost per ounce of products without parabens, 
which was $11.2

Discussion:
The major finding of this study is that out of the 105 products 
we investigated, only 7 (6.7%) contained parabens. This was 
surprising, due to paraben products being $2.4 cheaper on 
average compared to paraben-free products. This suggests 

that information questioning the safety of parabens created 
a shift in the types of preservatives used in over-the-counter 
skin and hair care products. 

The arbitrary selection of one product per brand reduces 
potential redundancy, and potential bias from including 
multiple products of the same brand. By including one product 
per brand, the study aimed to provide a representative sample 

Table 1:

 Presence of Parabens in Hair Care Products at a Retail Chain Pharmacy

Products	 Number analyzed	 Methylparaben	 Ethylparaben 	 Propylparaben 	 Butylparaben

Shampoos	 18	 None	 None	 None	 None

Conditioners	 20	 None	 None	 None	 None

Hair Styling Products	 10	 None	 None	 None	 None

Total	 48	 None	 None	 None	 None

Table 2:

Presence of Parabens in Skin Care Products at a Retail Chain Pharmacy

Products	 Number analyzed	 Methylparaben	 Ethylparaben 	 Propylparaben 	 Butylparaben

Creams	 19	 CeraVe®	 None	 CeraVe®	 None

		  Pond’s®	 None	 None	 None

		  Vichy®	 None	 None	 Vichy®

Lotions	 19	 Jergens®	 Jergens®	 None	 None

		  Vaseline®	 None	 Vaseline®	 None

		  Lubriderm®	 Lubriderm®	 Lubriderm®	 None

Body washes 	 19	 Nivea®	 Nivea®	 None	 None

Total	 57	 7 (12.3%)	 3 (5.3%)	 3 (5.3%)	 1 (1.8%)

Table 3: Average Cost per Ounce of Products 

Products	 Average Cost per Ounce (USD)

CeraVe®	 $2.04

Pond’s®	 $1.45

Vichy®	 $20.58

Jergens®	 $0.47

Vaseline®	 $0.49

Lubriderm®	 $0.62

Nivea®	 $0.32

Creams with parabens	 $8

Creams without parabens	 $9.5

Lotions with parabens	 $0.5

Lotions without parabens	 $1.1

Body washes with parabens	 $0.32

Body washes without parabens	 $0.6
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of skin and products available at the pharmacy. However, 
limitations exist such as market share, product popularity, or 
brand characteristics that may not be fully considered. The 
chosen approach may not accurately reflect the distribution 
of products within the retail pharmacy or accurately represent 
consumer purchasing patterns. The study was limited to one 
retail chain pharmacy and does not reflect the presence of 
parabens in products available in other retail settings. 

Interestingly, some products did not reflect paraben ingredient 
inclusion in product labeling. The lack of transparency of 
ingredient list should be rectified by manufacturers for all over 
the counter products. Consumers should not be required to 
search manufacturer websites to identify ingredients in 
purchased products. Future studies should be aimed at 
investigating the presence of parabens in other products, 
such as cosmetics. Additionally, the sample pool could be 
expanded to include multiple different products from the 
same manufacturer, as well as products available at other 
retail chain pharmacy locations. The remaining unanswered 
questions are the actual negative adverse effects linked to 
long-term paraben exposure and if non-paraben alternative 
preservatives may be utilized in these products based on 
their safety and efficacy.

Conclusion:
The majority of skin and hair care products available at 
one major retail pharmacy were “paraben-free” with only 
6.7% of 105 products reviewed found to contain paraben 
ingredients. The cost of paraben-containing products was 
$8.8 compared to “paraben-free” products which cost $11.2 
per ounce. 
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North American Pit Viper Envenomation and Antivenoms
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Learning Objectives:

After participating in this activity, the participant shall be able to:

Pharmacist:
1.	 Assess clinical presentation of pit viper envenomation to determine severity and need for antivenom
2.	 Compare and contrast available antivenoms for pit viper envenomation 
3.	 Create treatment plan including antivenom administration, monitoring parameters, and follow-up care

Pharmacy Technicians:
1.	 Explain the main goals of snakebite management in pre-hospital and hospital settings
2.	 Describe the preparation and administration process for antivenom

Author disclosures: None of the contributors have anything to disclose related to this educational activity

CEU Hours: 1 contact hour of continuing education credit (0.01 CEU)

Activity Type: Knowledge based

UAN:  0136-0000-23-022-H01-P	  0136-0000-23-022-H01-T

Release Date: 10/17/2023	 Expiration Date: 10/15/2026

INTRODUCTION
The United States (US) is home to nearly 30 species and 
subspecies of venomous snakes, categorized as either “pit 
vipers” belonging to the Crotalinae subfamily (rattlesnakes, 
copperheads, cottonmouths), or Elapidae (coral snakes).1,2 

Snake bites are most common in the warmer months 
between April and September due to increased interest 
in outdoor activities.1,3 Snake bites usually occur on an 
extremity but bites to other areas do occur.1 

An estimated 7,000 to 8,000 people in the United States are 
bitten by venomous snakes every year, and pit vipers are 
responsible for more than 95% of these bites.1,2,3 There are 
two pit viper native to New Jersey: the Timber rattlesnake 
and the Eastern copperhead (formerly known as the 
Northern copperhead).4 The purpose of this activity is to 
review the clinical presentation, assessment, and treatment 
of pit viper envenomation, equipping pharmacists to provide 
optimal patient care in such cases.

CLINICAL PRESENTATION
The clinical presentation of snake envenomation may range 
from benign to life-threatening depending on a variety of 
factors including snake species, amount and potency of 
venom, and location of the bite.1 

North American pit viper venom is known to cause local 
swelling and other cytotoxic effects (Table 1).1 Coagulation 
and platelet effects are also common, though the specifics 
will vary from species to species.1 North American 
rattlesnakes specifically are notable for the thrombin-like 
and fibrinogenolytic enzymes in their venom and their bites 
tend to cause the most severe clinical presentations.1 Timber 
rattlesnake bites often result in severe thrombocytopenia.1

Victims with a history of repeated envenomation are at 
greater risk for anaphylaxis due to prior sensitization and 
the development of immunoglobulin E (IgE) antibodies to 
the venom.1

MANAGEMENT
The primary goals of snakebite management include verifying 
envenomation, providing supportive care, addressing local 
and systemic effects of envenomation, and minimizing tissue 
loss or functional disability.1

Pre-Hospital 
Pre-hospital management of pit viper envenomation 
generally consists of the immobilization of the bitten limb, 
placement of an intravenous (IV) catheter in an unaffected 
extremity, treatment of life-threatening clinical findings, and 
transport to a medical facility (Table 2).1 
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No specific first aid or field treatment has been definitively 
proven to improve patient outcomes. The use of pressure 
immobilization bandages (PIBs) is not recommended for 
North American pit viper bites.1

Hospital Care
Determining whether envenomation has occurred is the 
first step in guiding appropriate management. About 25% 
of pit viper bites are “dry” bites where no venom is injected. 
Unfortunately, due to potential delayed symptom onset, this 
is impossible to diagnose at presentation.1 A recommended 
observation period of 8 hours for copperhead bites and 
12 hours for rattlesnake bites is advised.1 If no swelling 
develops and labs remain normal, then the patient may 
be discharged with instructions to return if new symptoms 
develop.1,5

A comprehensive physical examination is essential for all 
patients presenting with snakebite. This should include an 
assessment of vital signs, cardiorespiratory and neurologic 
status, evaluation of the neurovascular condition of the 
affected limb, as well as monitoring for signs of bleeding.1 
The affected limb should also be immobilized in a padded 
splint and elevated above heart level to reduce dependent 
edema.1,5 For accurate documentation, consider marking 
the leading edge of swelling and tenderness at 15-30-minute 
intervals.1,5

The patient’s complete blood count (CBC), prothrombin 
time (PT), and fibrinogen concentrations should be 
obtained on arrival and repeated every 4-6 hours.1 In cases 
of rattlesnake envenomation, it’s common to see a PT > 
100 seconds, platelets < 20000/mm3, and extremely low 
fibrinogen concentrations.1 Despite the severe hematologic 
abnormalities, blood products are rarely necessary as 
antivenom alone will generally resolve coagulopathy, 
thrombocytopenia, and bleeding.1 Blood transfusions are 
typically reserved for patients with active bleeding.1,5

For pain management in snake envenomation cases, 
IV opioids are preferred.5 Avoid the use of non-steroidal 
anti-inflammatory drugs (NSAIDs) as it may increase the 
patient’s bleeding risk.5 

Prophylactic antibiotics are generally unnecessary as there 
is a very low rate of wound infection (0-3%). However, the 
patient may require a tetanus booster.1,5 Corticosteroids 
and antihistamines are also not recommended, except in 
cases of anaphylaxis where their use is warranted.1 

It’s important to consult the local poison control center 
early on to obtain additional advice regarding the treatment 

course.4 Consulting with experts can provide valuable 
insights and ensure that the management plan is optimized 
for the specific circumstances.

Antivenom
Antivenoms have similar mechanisms of action regardless 
of their preparation: antibody fragments bind and neutralize 
venom toxins, facilitating redistribution from the target tissue 
and elimination from the body.6,7,8 There are currently two 
antivenoms approved by the Food & Drug Administration 
(FDA) for management of adult and pediatric patients 
with North American pit viper envenomation: Crotalidae 
polyvalent immune Fab (CroFab) and Crotalidae equine 
immune F(ab’)2 (Anavip).7,8

Antivenom should be administered as soon as possible 
in patients who develop signs of moderate to severe 
envenomation (Table 1).1,5,6 It helps reverse coagulopathy 
and thrombocytopenia, stop local swelling, as well as 
reduce pain and loss of function.1,6 Antivenom does not 
however prevent tissue necrosis, and rattlesnake bites to 
fingers may result in amputation.1,6

Crotalidae polyvalent immune Fab (CroFab)
Fab fragment antivenom is derived from immunizing 
sheep with the venom of commonly encountered North 
American pit vipers: Western Diamondback rattlesnake, 
Eastern Diamondback rattlesnake, Mojave rattlesnake, 
and Cottonmouth or Water Moccasin.7 It was approved in 
2000 and until 2018 was the only FDA-approved antivenom 
available for North American pit viper envenomation.1,7

Clinical studies show Fab antivenom to be effective when 
given within 6 hours of snakebite.7 The recommended initial 
dose is 4-6 vials.7 In patients presenting with cardiovascular 
collapse or severe active bleeding the recommended dose 
is 8-12 vials.1,7 Each vial of Fab antivenom is reconstituted 
with 18 mL of 0.9% sodium chloride. After reconstitution the 
total contents of the reconstituted vials are further diluted to 
a total volume of 250 mL with normal saline.7 The reconsti-
tuted and diluted product must be used within 4 hours.7 

The infusion starts at 25-50 mL/hour for the first 10 minutes 
while the patient is monitored for signs of an allergic 
reaction.7 If there is no reaction, then the rate may be 
gradually increased to 250 mL/hour until completion.1,7 

Control is defined as when local signs of envenomation 
cease to progress, systemic symptoms are resolved, and 
coagulation parameters have normalized or are at least 
trending toward normal.1,7 If initial control is not achieved, 
then an additional dose of 4-6 vials may be administered.7 
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Multiple doses are often needed to attain control.1,7 After 
each 4-6 vial dose, the patient should be observed for up 
to 1 hour.7 Prothrombin time, fibrinogen, and platelets are 
measured and the affected limb is reexamined.1 Fibrinogen 
concentrations and PT recover more slowly, so if only 
these remain abnormal, then repeat the labs in 4 hours to 
determine the need for additional antivenom.1

After initial control has been achieved, the recommended 
maintenance dose is an additional 2 vial dose of Fab 
antivenom every 6 hours for at least 3 doses.7 Additional 
doses may be given at the physician’s discretion or as 
needed for local or hematologic recurrences.1,7

The most common adverse reactions for Fab antivenom are 
urticaria, rash, nausea, pruritus, and back pain.7 Patients with 
allergies to papaya or papain should avoid Fab antivenom.6 
In the event of an acute hypersensitivity reaction, including 
anaphylaxis and anaphylactoid reactions, discontinue the 
infusion and initiate emergency treatment.7,8

Crotalidae equine immune F(ab’)2 (Anavip)
F(ab’)2 fragment antivenom comes from immunizing 
horses with venom from terciopelo and Central American 
rattlesnake.8 It was approved in 2015 for North American 
rattlesnake envenomation but did not become available in 
the US until 2018.1,8 The FDA would later approve expanding 
its indication to North American pit viper envenomation in 
2021.9 

The initial dose of F(ab’)2 antivenom is 10 vials.7 Each vial 
is reconstituted with 10 mL of 0.9% sodium chloride solu-
tion and the combined contents are further diluted to a total 
volume of 250 mL for IV infusion.8 The reconstituted and 
diluted product must be used within 6 hours. 

F(ab’)2 antivenom has a similar administration process to 
Fab antivenom.8 It is infused at 25-50 mL/hour at first to 
monitor for allergic reactions and then gradually increased 
to the full 250 mL/hour rate until completion.8 Following the 
infusion, the patient is observed for at least 1 hour for any 
allergic reactions and to determine if initial control has been 
achieved.8 Additional 10 vial doses may be administered 
every hour as needed to achieve initial control.8 There is no 
known maximum dose of F(ab’)2 antivenom.8

Patients should be monitored for at least 18 hours after 
achieving initial control.8 Any re-emerging symptoms may be 
suppressed with additional 4 vial doses of F(ab’)2 antivenom.8 

Common adverse reactions for F(ab’)2 antivenom include 
pruritus, nausea, rash, arthralgia, and peripheral edema.8 
Patients with hypersensitivity to horse protein should avoid 
F(ab’)2 antivenom.8 

No specific studies have been done regarding the effect 
of either antivenom on pregnant or lactating women.7,8 

However, due to the significant risk envenomation poses 
to a fetus and the relative safety of antivenoms, pregnant 

TABLES

Table 1. Evaluation of Crotalinae Envenomation1
Extent of Envenomation Clinical Observations Antivenom Recommended

None ("Dry Bite")
Fang marks, or other disruption of skin integrity

No local or systemic effects after 8-12 hours
No

Mild
Local, non-progressive pain and swelling              

No hematologic abnormalities or systemic effects
No

Moderate

Progressive swelling with or without local tissue 
destruction

Systemic effects: coagulopathy, thrombocytopenia, 
non-life-threatening effects

Yes

Severe

Rapid, marked swelling with or without local tissue 
destruction                                                                  

Systemic effects: shock, angioedema, severe 
coagulopathy and/or thrombocytopenia

Neurotoxic effects: rippling fasciculations, weakness, 
respiratory paralysis

Yes

Table 2. Pre-hospital Management of Snakebites: Dos and Do Nots 
DO DO NOT

DO: Keep bitten patient calm and still to slow the spread of any potential 
venom

Do NOT: Try to remove the venom by incising the wound, by mouth, or by any 
commercial extractor kits

DO: Seek immediate medical help - call 911 or local emergency medical 
services (EMS) Do NOT: Have the patient drive themselves to the hospital

DO: Immobilize the bite wound and position below heart level Do NOT: Give the patients any alcoholic beverage, caffeine products, or non-
steroidal anti-inflammatory drugs (NSAIDs)

DO: Cleanse bite with warm soapy water and cover with clean, dry dressing Do NOT: Ice or immerse the bite in water
DO: Take a picture to identify the snake if possible Do NOT: Attempt to pick up, trap, or kill the snake 
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patients meeting treatment criteria should also receive 
antivenom.1 There is evidence that Fab antivenom has 
been used safely during pregnancy, but continuous fetal 
and maternal monitoring is still important.1

A recent analysis of the North American Snakebite Registry 
(NASBR) suggests that rattlesnake victims treated with 
Fab require fewer antivenom vials and administrations 
than patients treated with F(ab’)2 antivenom.10 However, 
they are also more likely to experience recurrent swelling, 
coagulopathy, or thrombocytopenia days to weeks after the 
initial resolution.1,7 This is attributed to the Fab antivenom 
having a shorter clinical half-life than that of venom depots.1,7 
F(ab’)2 antivenom has longer half-life than Fab antivenom 
and one clinical study suggests that the use of F(ab’)2 
antivenom lowers the risk of late-onset coagulopathy and 
medically significant bleeding after treatment.11

Follow-up Care 
Patients who did not manifest thrombocytopenia or coagu-
lopathy initially may experience these effects later when the 
initial masking from early antivenom administration diminish-
es.1 Thus, all patients should be considered at risk for late 
hematologic toxicity and counseled on appropriate bleeding 
precautions.1,4 Activities such as contact sports should be 
avoided, and dental or surgical procedures for up to 3 weeks 
unless bloodwork immediately before the procedure is con-
firmed normal.1,5 Antiplatelet and anticoagulant medications 
should be discontinued if possible until the risk of recurrent 
or late hematologic toxicity passes.1

Patients who have experienced rattlesnake bites should ide-
ally schedule follow-up visits with additional labs at 2-3 days 
and 5-7 days after their final antivenom treatment.1,5 If values 
are abnormal or trending in the wrong direction, labs should 
be repeated every few days until normal and stable.1,5 Cop-
perhead victims are at less risk of hematologic toxicities and 
follow-up visits are only recommended as needed.5

Late thrombocytopenia demonstrates more resistance to 
antivenom than early venom-induced thrombocytopenia.1 If 
platelet counts do not increase after 2-3 doses of antivenom, 
additional doses are unlikely to be effective.1 Similarly, 
platelet transfusions tend to elicit limited response.1 
Retreatment with antivenom is at physician discretion and 
opinions vary.1 It is only specifically recommended for 
patients with isolated coagulopathy or late hematologic 
toxicity concurrent with other risks for bleeding such as 
antiplatelet medications, high risk of injury, recent venom-
induced shock, or pregnancy.1

CONCLUSION 
Even in regions like New Jersey, where snakebites 
are relatively rare, pharmacists can play a pivotal role 
in management and enhancing patient outcomes. A 
comprehensive understanding of pit viper envenomation 
and antivenoms better equips pharmacists to assess 
severity, provide timely interventions, and collaborate 
effectively with interdisciplinary teams. 
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