
Polysorbates, including polysorbate 20 (PS20) and polysorbate 80 (PS80), are being increasingly used as non-human-derived stabilizing 
excipients in botulinum neurotoxin type A (BoNT/A) formulations. This shift from the use of human serum albumin (HSA) was driven by 
perceived concerns regarding potential infectious agent transmission, despite HSA’s long record of safe use. The objective of this review 
is to clarify the immunological implications of polysorbate excipients in BoNT/A formulations, aiming to inform real-world practice 
and formulation strategies by integrating chemical, mechanistic, and clinical perspectives.

Repeated exposure to BoNT/A across multiple uses, alongside growing intradermal application in aesthetic treatments may 
raise the risk of immune reactions, underscoring the importance of appropriate risk mitigation.
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Introduction and Objectives 

Findings

o Polysorbates are a class of synthetic non-ionic 
surfactants, prone to degradation via hydrolysis and 
oxidation pathways to generate various byproducts 
(Figure 1). 

o These reactive byproducts can chemically alter proteins 
such as BoNT/A, or lead to aggregates, which may affect 
product quality and lead to immune activation.

Although published real-world data on polysorbate-containing 
BoNT/A formulations (Table 2) are limited, isolated cases of 
hypersensitivity and immunogenicity in clinical trials have been 
reported. 
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Manufacturers need to optimize manufacturing 
processes by monitoring degradation, and ensure 
stringent control of manufacturing and storage 
parameters.

Clinical experience with polysorbate-containing BoNT/A formulations
Generic/Code Name Form Polysorbate content

DaxibotulinumtoxinA Lyophilized PS20 (0.1 mg per vial)

RelabotulinumtoxinA Liquid PS80 (1.6 mg per vial; 1.1 mg/mL)

AbobotulinumtoxinA RTU Liquid PS80 (0.1 mg per 1 mL)

MT10107 Lyophilized PS20 (1.0 mg per vial)

NivobotulinumtoxinA Liquid PS20 (0.094 mg per vial)

Immunogenicity IgE-mediated hypersensitivity Non-IgE-mediated hypersensitivty

Mechanistic pathway Adjuvant-like effects of polysorbates can 
indirectly contribute immune cell recruitment, 
and enhanced antigen uptake by dendritic 
cells

Repeated exposure and sensitization to 
polysorbates and its byproducts lead to the 
downstream activation of mast cells and 
basophils

Polysorbates can directly activate mast cells, 
resulting in non-IgE- mediated reactions

Clinical presentation Loss of efficacy over time Hypersensitivity symptoms such as itching, swelling, urticaria

Detection methods Binding antibody assays,
e.g., ELISA; Neutralizing antibody tests (i.e., 
mouse hemidiaphragm assay)

Skin prick or serum specific IgE tests 
against polysorbates

Increase in circulating complement mediators, 
e.g., C3a/C5a without
IgE involvement

Distinct immune pathways leading to potential downstream effects with BoNT/A treatment
Immunological outcomes, including immunogenicity and hypersensitivity, have been broadly associated with polysorbates; 
implications in the context of BoNT/A use are presented in Table 1.

Clinicians should adhere to proper storage and 
handling protocols, make informed decisions in 
product selection, and document potential 
immunological reactions.

Table 1. Potential immunological outcomes with polysorbate excipients. IgE: immunoglobulin E 

Table 2. BoNT/A formulations with polysorbate excipients. RTU: ready-to-use

R

Factors
• Temperature
• Light
• Transition metals

 Esters
 Alkanes
 Aldehydes

 Ketones
 Acids
 Peroxides

 Free fatty acids that 
agglomerate to form sub-
visible and visible particles

Figure 1. Summary of the oxidative and hydrolytic degradative pathways of polysorbate.
R = oleic acid in PS80; lauric acid in PS20
     Site of oxidation
     Site of hydrolysis*
 W+X+Y+Z = 20

Factors
• pH and buffer 
composition 
• Enzymes

*: As water serves as the reaction medium for hydrolysis, liquid formulations are likely 
to be more susceptible to degradation of polysorbates.

Chemical nature and degradation

In a study for moderate-to-severe glabellar lines administering three doses 
of daxibotulinumtoxinA over a 36–84 week follow up in 2691 patients, one 
adverse event of hypersensitivity assessed as possibly related to the 
intervention was reported.1

Among 357 patients treated for cervical dystonia with up to four doses of 
daxibotulinumtoxinA over 52 weeks of follow-up, one patient developed 
NAbs de novo and was positive throughout follow-up. Although attributed to 
prior rimabotulinumtoxinB treatment, cross-reactivity across toxin subtypes 
is thought to be unlikely.2

There were indications of treatment-induced NAb development in two 
individuals out of a total of 556 patients who received up to three 
treatment cycles of nivobotulinumtoxinA for the treatment of
glabellar lines and/or lateral canthal lines, with follow-up until 360 days.4

For 595 patients treated for up to 5 total doses of abobotulinumtoxinA 
RTU, with mean follow-up of up to 377.2 days, no neutralizing antibodies 
(NAbs) were observed, but hypersensitivity reactions were noted in two 
patients (0.3%)3Clinical data of 

polysorbate-
containing 

BoNT/A 

Risk mitigation strategies

Oxidation byproducts Hydrolysis byproducts
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