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From poison to pain reliever: New
Zealand scientists farm toxic
microalgae for next-generation
painkillers

5 January 2026

By Bonnie Waycott

Cawthron researchers led international effort to produce
safe anesthetic

(https://www.globalseafood.org)
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Scientists in New Zealand are cultivating the toxic microalga Alexandrium pacificum — best known for
producing harmful algal bloom toxins — to explore its potential as a source of powerful pain-relieving
compounds.

Led by the Cawthron Institute (https://www.cawthron.org.nz) in Nelson, the research is part of an
international project with Boston Children’s Hospital (https://www.childrenshospital.org), Harvard
Medical School (https://hms.harvard.edu), and U.S. biotechnology company AlgavitaBio

(https://algavitabio.com). The goal is to produce a new anesthetic that could eliminate or significantly
reduce the need for post-operative pain medication.

“The project began with scientists in the U.S. and South America trying to develop painkillers from
marine toxins,” Johan Svenson, science impact manager at the Cawthron Institute, told the Advocate.
“They struggled to access pure compounds, and we joined because we can produce these toxins in
large quantities and high purity from microalgae. Our early work focused on toxins found in
contaminated shellfish.”

Alexandrium pacificum was chosen as a suitable candidate because of its ability to produce what are
known as saxitoxin analogs, or so-called sodium channel blockers, said Svenson. These compounds
work to block ion channels – protein pores in cells that control key cellular functions by regulating ion
flow. However, not all ion channels are the same, and not all compounds act indiscriminately. Some
show a preference for certain channels over others, which opens the door to selective medical use. One
such compound produced by Alexandrium pacificum is neosaxitoxin. This toxin works by blocking pain
signals in sensory neurons. Research indicates that, when combined with commonly used agents

At Cawthron Institute’s Wakatu Industrial Estate site in Stoke, New

Zealand, Neosaxitoxin is being produced. It is intended solely for

hospital use and must be injected and administered alongside other

compounds, but it could offer a transformative new option for pain

relief. Courtesy photo.
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adrenaline and the approved anesthetic bupivacaine, this synergistic combination may have the
potential to provide rapid onset, regional anesthesia for surgery and extended analgesia for up to 72
hours of pain relief.

(https://www.globalseafood.org/podcast/)

“We have several types of sodium channels in different tissues that control a range of vital functions,”
said Svenson. “One particular subtype is involved in pain and blocking that one will hence block the
sensation of pain.”

For more than two decades, efforts to develop a neosaxitoxin-based local anesthetic have been limited
by a lack of commercially pure neosaxitoxin at scale. Now, however, the Cawthron team has found a
workaround: Instead of isolating neosaxitoxin directly, they are extracting and isolating a more
abundant compound called gonyautoxin 1&4 (GTX-1&4) from Alexandrium pacificum and converting it
into neosaxitoxin in a single targeted step.

They are also growing Alexandrium pacificum in a custom artificial seawater solution prepared in-
house. This makes large-scale production theoretically possible, provided Alexandrium pacificum can
be reliably domesticated and cultivated at scale. The algae are grown in photobioreactors, said
Svenson.

“These are big tanks, which are under strict control to allow for optimal growth and toxin production,”
he said. “The toxins are then extracted from the harvested algal biomass using a set of
chromatographic steps once the cells have been disrupted. Parameters such as light, temperature and
nutrients are also important for both algae growth and toxin production. We get cell densities and yields
of toxins that are higher than in normal algal blooms in the wild.”
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Scaling up Alexandrium pacificum in artificial seawater and avoiding contamination and batchwise
variability are challenging, Svenson noted, as it requires careful control of nutrients, growth conditions
and the isolation of GTX-1&4. Still, this research has demonstrated a viable path to producing reliable,
purified amounts of neosaxitoxin. While its timeline for general use remains uncertain, its development
was reasonably advanced throughout clinical trials. One of the team’s reactors can generate around
25,000 doses of the drug lead in two weeks.

Feedback toward the research has been positive, especially from clinicians, said Svenson. Many see the
project as addressing several urgent issues such as pain management and drug addiction – in
particular because neosaxitoxin is highly potent and non-addictive. With phase one of the clinical trials
now complete, Svenson and the rest of the team are now preparing for phase two and seeking
international partners and investment.

No fluke: Cawthron Institute’s new web tool

could help fish farmers tackle parasitic infection

Cawthron Institute has developed “BeNeZe” – a new web

tool to help fish farmers manage parasitic infection in

Kingfish and Amberjacks

Global Seafood Alliance

Neosaxitoxin is intended solely for hospital use. It must be injected and administered alongside other
compounds, so it won’t replace over-the-counter painkillers, but it could offer a transformative new
option for pain relief. The team is also looking at the possibility of other applications, such as a range
of applications developed for Botox beyond cosmetics, as well as veterinary medicine and animal
health.

“We believe that neosaxitoxin will have a significant impact on pain management in future, making its
development critical for human health,” said Svenson. “From a marine science perspective, it could
become the first drug that is commercially produced from microalgae. We are now focused on either
finding a partner or funding for the phase two trial, exploring additional uses for the compound, and
looking into how other toxins and analogs could be used in the medical space. It’s an extremely exciting
field of research.”

Author

Algae production at Cawthron Institute’s Wakatu Industrial Estate

site, Stoke, New Zealand. Courtesy photo.
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BONNIE WAYCOTT

Correspondent Bonnie Waycott became interested in marine life after learning to snorkel on the Sea
of Japan coast near her mother’s hometown. She specializes in aquaculture and fisheries with a
particular focus on Japan, and has a keen interest in Tohoku’s aquaculture recovery following the
2011 Great East Japan Earthquake and Tsunami.

Copyright © 2026 Global Seafood Alliance

All rights reserved.

1/5/26, 5:59 PM From poison to pain reliever: New Zealand scientists farm toxic microalgae for next-generation painkillers - Resp…

https://www.globalseafood.org/advocate/from-poison-to-pain-reliever-new-zealand-scientists-farm-toxic-microalgae-for-next-gen… 5/5


