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1. Ingredient research skill-building

1. What's your name? 

Nicola Billing

2. What chemical have you been given to research? 

Bisphenol S

3. How would one describe this chemical or group of chemicals form a structural point of view? 

Bisphenol S (BPS) belongs to the class of bisphenols. It is an organic compound with the formula (HOC6H4)2SO2. It has two
phenol functional groups on either side of a sulfonyl group. Phenols contain Carbon, Hydrogen and Oxygen molecules. It is a
close analog of bisphenol A (BPA) in which the dimethylmethylene group (C(CH3)2) is replaced with a sulfone group (SO2).

4. Is there anything in the research (provide study links or articles written by authorities on the subject either journalists or
scientists) that suggests this chemical can cause harm? 

Bisphenol S (BPS) has been introduced into the industry as a safer alternative to bisphenol A (BPA). So far investigations on
the toxicity and mechanisms of BPS remain limited. It has been found that BPS has a widespread presence in environmental
media, such as indoor dust, surface water, sediments, and sewage sludge. As well as being detected in plants, paper
products, some food items, and even in the human body. BPS has a lower acute toxicity, similar or less endocrine disruption,
similar neurotoxicity and immunotoxicity, and lower reproductive and developmental toxicity than BPA. The mechanisms
underlying BPS toxicity may be related to the chemical properties of BPS in the human body, including interactions with
estrogen receptors, and binding to DNA and some proteins, subsequently including exerting oxidative stress. However,
further investigation on the potential risks of BPS to humans and its mechanisms of toxicity need to be conducted to better
understand and control the risks of such novel chemicals.There is research stating that BPS can possibly be as harmful or
more harmful than BPA. 
https://pubmed.ncbi.nlm.nih.gov/30772709/

"Recently bisphenol analogues such as bisphenol S (BPS) have come to replace bisphenol A in food packaging and food
containers, since bisphenol A (BPA) has been shown to leach into food and water, causing numerous negative health effects.
Unfortunately, little or no research was done to determine the safety of these BPA-free products before they were marketed to
the public as a healthier alternative. The latest studies have shown that some of these bisphenol analogues may be even
more harmful than the original BPA in some situations. This article used a literature survey to investigate the bisphenol
analogue BPS and compare it to BPA and other analogues with regards to increased obesity, metabolic disorders, cancer,
and reproductive defects; among others. It was found that BPS works via different pathways than does BPA while causing
equivalent obesogenic effects, such as activating preadipocytes, and that BPS was correlated with metabolic disorders, such
as gestational diabetes, that BPA was not correlated with. BPS was also shown to be more toxic to the reproductive system
than BPA and was shown to hormonally promote certain breast cancers at the same rate as BPA. Therefore, a strong
argument may be made to regulate BPS in exactly the same manner as BPA."
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071457/

"BPA's counterpart replacement BPS can hinder heart function within minutes of a single exposure, according to a new
University of Guelph study.
The study is the first to show the instant effects bisphenol S (BPS) can have on the heart.
"We expected to find similar effects from BPS as we have with BPA, but not at the speed that it worked," said biomedical
sciences professor Glen Pyle, who conducted the study with former master's student Melissa Ferguson. "This replacement
chemical seems to be more potent."
Bisphenol A (BPA), a chemical used in plastic products, was banned from baby bottles in Canada in 2010 over concerns that
it may leach into foods and cause hormone-related side effects. More manufacturers are now using BPS as a replacement in



their products and labelling them as BPA-free.
When mice were given bisphenol BPA or BPS in amounts that mimicked typical human levels, their heart function worsened,
especially in females, within minutes of exposure.
These findings are concerning, as endocrine receptors and metabolic pathways are similar in mice and humans, said Pyle.
"This study raises concerns about the safety of BPS as a replacement for BPA."
It's particularly worrisome for people with coronary heart disease, high blood pressure, diabetes or obesity, because the
effects of BPS could increase the chance of a heart attack or make a heart attack more severe, he added.
"If the heart is in a precarious position, when you add a stressor you can make it worse."
Published recently in the journal Scientific Reports, the study entailed treating mouse hearts with BPA and BPS at levels
typically seen in people. Each chemical on its own was found to depress heart function by dampening heart contractions
causing slower blood flow. However, BPS had a quicker impact -- within five minutes of exposure.
"Previous research has looked at the chronic effects that can happen when exposed to BPS over days," said Pyle. "But we are
the first to show how fast BPS can work. This is an important finding because it means you don't need to have a buildup of the
chemical over time to experience its harmful effects."
Although the body gets rid of bisphenols quickly, their ubiquitous use in so many consumer goods means that the substance
persists.
Pyle advocates banning the substitute chemical BPS from such consumer products as food and beverage packaging, toys
and thermal paper receipts. He also suggests consumers reduce plastic use, including single-use plastics."
https://www.sciencedaily.com/releases/2020/01/200109130211.htm

5. Based on the research you gathered, to what level would you feel comfortable using a product with this ingredient in it? 

I would try not to use products that contain BPS wherever possible. The hard thing to know is whether the products stating
they are BPA free actually have BPS instead.

6. Where might we find this chemical appearing in our day to day lives? 

BPS can be found in a wide range of plastics, including food and drink containers and also thermal receipt paper,
polycarbonate plastics, and epoxy resins. It can also be found in some toys.It is used in many situations as a replacement to
BPA.

7. If we were to stop using products with this chemical, what could we use instead? A couple of brand ideas that omit that
ingredient or DIY recipe links to support the transition for people. (If you've found it to be safe and supported that with
evidence, just pop N/A here")

The easiest way to try and avoid BPS would be to use as few canned foods as possible because as mentioned they may state
they are BPA-free but actually use BPS. Use glass containers for storing foods or for reheating in the microwave if you use a
microwave. Can also use stainless steel containers for food and drinks too. Also don't accept receipts from shops, taxis etc
where possible - maybe take a photo if you really need a receipt. Minimise plastic toys and look at wooden ones or use things
around the house to play with - kitchen utensils, saucepans, pegs, boxes etc


	Low Tox Method - Assignment 2
	1. Ingredient research skill-building


