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[bookmark: _Toc204089499]Cover Letter
To: The Delegate, Scheduling Secretariat
Therapeutic Goods Administration (TGA)
Department of Health and Aged Care
Canberra ACT 2601
Subject: Public Submission on Proposed Schedule 5 Entries — Homosalate, Oxybenzone, and Benzophenone
Date: [Insert Date Here]

Dear Delegate,
Thank you for the opportunity to comment on the proposed amendments to the Poisons Standard for homosalate, oxybenzone, and benzophenone, currently under consideration in the Joint ACMS–ACCS #41 consultation.
I submit this response in support of the TGA’s proposal to apply Schedule 5 restrictions to homosalate and oxybenzone based on updated exposure modelling and toxicological data. In particular, I support Option 1 for both substances, which limits their use to concentrations that are consistent with an acceptable Margin of Safety under the Australian Sunscreen Exposure Model (ASEM).
However, I strongly oppose the proposed Schedule 5 exemption for benzophenone at 383 ppm. As a known genotoxic and photosensitising compound, benzophenone has demonstrated tumour formation at similar dose levels and should not be permitted in therapeutic sunscreens — even as an impurity or degradant. I recommend that the Delegate adopt a 0% exemption threshold for benzophenone in sunscreen products, consistent with international regulatory alignment and the precautionary principle.
This submission is made in the interest of public health, environmental protection, and scientific integrity. I encourage the Delegate to prioritise long-term safety by supporting evidence-based restrictions and ensuring that safer alternatives are not only viable, but expected in Australia’s sun care sector.
Thank you for considering this submission.
Yours sincerely,
[Your Full Name]
[Optional: Affiliation or Profession]
[Optional: Email Address]

[bookmark: _Toc204089500]Executive Summary
This submission welcomes and supports the TGA’s proposed Schedule 5 restrictions on the systemic UV filters Homosalate and Oxybenzone, based on clear toxicological concerns and robust modelling via the updated Australian Sunscreen Exposure Model (ASEM). These reforms are not only scientifically justified but long overdue, given the risks of endocrine disruption and systemic absorption at currently permitted levels.

However, I strongly oppose the proposed exemption limit of 383 ppm for Benzophenone. As a known non-threshold genotoxin and photosensitiser, benzophenone poses unacceptable risks to human health, particularly when used in therapeutic sunscreen products. Iurge the Delegate to revise this proposal and adopt a 0% exemption threshold, consistent with international chemical safety standards and cumulative exposure concerns.

Our submission reflects the following positions:
Support Schedule 5 entries for:
· Homosalate: Exemption only at concentrations ≤ 0.28% (TGA Option 1)
· Oxybenzone: Exemption only at concentrations ≤ 1.0% (TGA Option 1)
· Oppose Schedule 5 exemption for:
Benzophenone at 383 ppm
▸ Recommend a 0% exemption threshold
▸ Based on compelling evidence of genotoxicity, photosensitised DNA damage, and alignment with California Prop 65, EU regulation, and other global precedents






[bookmark: _Toc204089501]Section 1: Homosalate – Support for Restriction (≤ 0.28%)
Position
I fully supports Option 1 of the TGA’s proposed Schedule 5 amendment for homosalate, limiting exemption to therapeutic and cosmetic preparations containing ≤ 0.28%. This threshold is the only scenario in which the Margin of Safety (MoS) exceeds 100 under the Australian Sunscreen Exposure Model (ASEM), and reflects the most precautionary and scientifically robust interpretation of available data.

Scientific Rationale
The TGA’s Safety Review (2025) determined that at the currently permitted 15% concentration, homosalate poses an unacceptable risk of systemic exposure, with the derived MoS well below the regulatory benchmark of 100 (TGA, 2025). Based on dermal absorption estimates of 5.3% (SCCS, 2021), and an established NOAEL of 10 mg/kg bw/day for endocrine endpoints, systemic exposure at real-world usage levels exceeds safe thresholds.
SCCS (2021) found that homosalate at 10% yields a Margin of Safety (MoS) of only 6.3, using a dermal absorption value of 5.3% and a NOAEL of 10 mg/kg bw/day — far below the regulatory benchmark of 100. In fact, the SCCS determined that only concentrations below 0.5% could meet safety thresholds, even under limited-use conditions. When recalculated under the ASEM model’s real-world assumptions (e.g. 140 g/day), the MoS of 100 is achieved only at ≤ 0.28% — confirming that Option 1 represents the most scientifically defensible and internationally aligned limit (SCCS, 2021; TGA, 2025).
Using the ASEM model — calibrated to Australian sun protection practices (up to 140 g/day application) — the only scenario producing MoS ≥ 100 was when homosalate was limited to 0.28% across all product types (TGA, 2025).

Toxicological Profile
Homosalate exhibits endocrine-disrupting properties across multiple mechanistic pathways:
· In vitro studies confirm activation of estrogen receptors, suppression of androgenic signalling, and disruption of thyroid hormone regulation (SCCS, 2021).
· Animal studies show proliferative changes in estrogen-sensitive tissues, altered estrous cycles, and effects on the GH/IGF hormonal axis (AICIS, 2024).
· The SCCS (2021) concluded that homosalate is not safe at concentrations >0.5%, prompting the EU to implement new restrictions from January 2025.
Given its lipophilicity and bioaccumulation potential, homosalate is also persistent in human tissue, further reinforcing the need for a conservative threshold.

International Regulatory Alignment
· European Union: Maximum 7.34% in face products only (non-aerosol), and banned in propellant sprays (European Commission, 2022).
· Canada and ASEAN: Max 10%, but under review.
· United States (FDA): Homosalate is not classified as GRASE (“Generally Recognized as Safe and Effective”) due to insufficient safety data (AICIS, 2024).
In contrast, Australia’s historic 15% approval was granted without a formal toxicological assessment. The current review corrects that regulatory oversight (TGA, 2025).

Australian-Specific Context
Australia’s unique exposure pattern — including full-body application, high-frequency use, and vulnerable populations (children, pregnant women) — makes international thresholds unsuitable.
The ASEM (2024) is now the most evidence-based exposure model globally, and clearly indicates that 15% homosalate yields systemic exposure up to 12× higher than European safety assumptions (TGA, 2025).

Endocrine Disruption and Reproductive Toxicity
Homosalate acts as an endocrine-active chemical, impacting estrogen, androgen, and progesterone receptors. DiNardo (2020) reports that homosalate and its primary metabolites — notably methyl salicylate and 2,3-dihydroxybenzoic acid — cause delayed puberty, altered testosterone, and increased uterine weight in rodents at low doses.
Several studies also confirm placental transfer and breast milk detection, raising concern for fetal and neonatal exposure during critical developmental windows. These effects are consistent with other salicylate-derived UV filters.

Availability of Safer Options
Broad-spectrum sunscreens that do not contain homosalate or other hormone-disrupting chemicals are already available in Australia. Many of these use non-nano zinc oxide, which provides strong sun protection without being absorbed into the body.
These safer options prove that strong restrictions are possible without limiting consumer choice. Reform is realistic — and overdue.

Conclusion
I urge the Delegate to adopt Option 1 and amend the Poisons Standard such that:
HOMOSALATE in therapeutic sunscreens and cosmetic preparations is a Schedule 5 substance, except when present at concentrations ≤ 0.28%.
This threshold reflects the best available science, aligns with the TGA’s own model, and ensures long-term consumer safety in the Australian context.


[bookmark: _Toc205203506]Section 2: Oxybenzone – Support for Restriction (≤ 1.0%)
Position
I support Option 1 of the proposed Schedule 5 amendment for oxybenzone, limiting exemption to products containing ≤ 1.0%. This threshold reflects the upper boundary at which a Margin of Safety (MoS) approaches 100 under Australian exposure conditions, and is consistent with both the TGA’s 2025 Safety Review and growing global concern over oxybenzone’s systemic, endocrine, and environmental toxicity.

Scientific Rationale
Oxybenzone is rapidly and systemically absorbed following dermal application, with biomonitoring data showing it reaches plasma concentrations far above FDA toxicological thresholds following typical use (Matta et al., 2020). The FDA removed oxybenzone from the GRASE category in 2019, requiring a full safety dossier due to insufficient evidence of long-term safety (FDA, 2019). 
The TGA (2025) confirmed that at the current 10% concentration:
· MoS is well below 100
· Safety cannot be ensured, even for face-only products at 6%
· Only at or below 1.0% does systemic exposure approach acceptable levels using ASEM modeling

The ASEM model, based on full-body Australian sunscreen use, estimates daily exposure at 140 g/day, making oxybenzone’s high dermal absorption (approx. 6%) especially concerning (TGA, 2025).

Toxicological Profile
· Oxybenzone is a multi-target endocrine disruptor, impacting estrogen, androgen, and thyroid pathways (SCCS, 2021)
· Developmental and reproductive toxicity has been demonstrated in multiple species at low doses
· Human biomonitoring links oxybenzone levels to reduced testosterone in adolescent males, altered birth outcomes, and potential breast tissue estrogenic effects (Downs et al., 2021)
· SCCS (2021) concluded that oxybenzone should not exceed 2.2% in body products and 6% in face/lip/hand products, only under limited exposure conditions

Environmental Toxicity
Beyond human health, oxybenzone poses serious environmental risks:
· It is toxic to coral reefs, causing DNA damage, bleaching, and endocrine disruption in marine organisms
· Detected in surface waters and aquatic wildlife globally, including Australian ecosystems
· Banned in Hawaii, Palau, Thailand, and restricted in the EU — reflecting growing international consensus (TGA, 2025)

Byproduct Formation in Pools
Recent studies confirm that oxybenzone reacts with chlorine in swimming pools to form:
· Volatile chlorinated byproducts (e.g., trichlorophenols, chlorinated acetophenones)
· These can accumulate in indoor air and act as respiratory irritants and potential asthmagens
· While not yet addressed in scheduling, these disinfection byproducts (DBPs) represent an added public health risk (Wang et al., 2016; Krasner et al., 2020)

International Regulatory Alignment
· EU SCCS (2021): Maximum 2.2% in body products; 6.0% for face/lip/hand only
· US FDA (2021): Oxybenzone is not GRASE, pending further safety data
· Canada: Permitted at ≤6% in OTC products
· Japan & ASEAN: Allowed at ≤5–6%, but under increased scrutiny

Australian Exposure Model
Oxybenzone has seen declining use in Australian sunscreens, partly due to reef-safe consumer pressure. However, if reintroduced at high concentrations, ASEM modeling confirms unacceptable exposure risk — particularly for children, daily users, and vulnerable populations (TGA, 2025). 



Availability of Safer Options
Many sunscreens available today do not contain oxybenzone or its related impurities. Instead, they use non-nano zinc oxide, which offers:
· Strong UVA and UVB protection
· No hormone disruption or systemic absorption
· Stability in sunlight (photostable)
· Reef-safe, environmentally friendly ingredients
These alternatives already meet Australian and international safety standards, showing that it’s fully possible to protect public health without relying on risky ingredients.

Conclusion
I urge the Delegate to adopt Option 1 and amend the Poisons Standard such that:
OXYBENZONE in therapeutic sunscreens and cosmetic preparations is a Schedule 5 substance, except when present at concentrations ≤ 1.0%.
This aligns with:
· Australia’s real-world exposure conditions
· Global regulatory benchmarks
· The precautionary principle in protecting systemic and ecological health
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Position
I strongly opposes the TGA’s proposed Schedule 5 exemption for benzophenone at 383 ppm. I urge the Delegate to reject this threshold and instead adopt a 0% allowable concentration for therapeutic sunscreens — whether as an intentional ingredient, impurity, or degradation product.
This position is based on overwhelming toxicological, photochemical, and regulatory evidence that benzophenone is a non-threshold genotoxin and carcinogen, capable of inducing DNA damage, tumour formation, and endocrine disruption, even at trace levels.

Genotoxic and Carcinogenic Potential
The TGA’s own summary claims no genotoxicity, but this is inconsistent with independent data.
Multiple studies confirm that benzophenone:
· Is positive in the Ames test, comet assay, and micronucleus assay — particularly under photoactivation (Cuquerella et al., 2012; Bernard et al., 2012; DiNardo & Downs, 2025)
· Forms DNA–protein crosslinks and oxidative lesions such as:
· Imidazolone
· 8-oxoguanine
· 2-deoxyribonolactone
These are caused by UV-induced Type I & II photochemical reactions not captured by conventional dark-scenario mutagenicity assays.
 “Even low-energy UVA exposure in the presence of benzophenone initiates mutagenic DNA lesions and strand breaks. This is not a threshold mechanism — it is intrinsic to the molecule’s photochemistry.” (Cheng et al., 2012)
Regulatory risk assessments relying on bacterial assays or non-photoactivated models miss the primary route of genotoxic harm from real-world sunscreen use.

Concerns Regarding the Scientific Basis of the 383 ppm Action Level
The proposed 383 ppm threshold for benzophenone is based on a NOAEL of 3 mg/kg bw/day, derived from rodent studies with the application of default uncertainty factors (TGA, 2025). However, tumour formation was observed at 312 ppm in the same data set (California OEHHA, 2019), leaving little to no margin of safety between effect and no-effect levels. This proximity raises important questions about whether the current threshold provides adequate protection under chronic exposure conditions.
Further:
· The FDA (2018) concluded there was no adequate margin of exposure, and identified benzophenone as a cumulative risk contaminant across multiple product categories.
· The IARC (2013) classified benzophenone as a Group 2B carcinogen based on sufficient evidence in animals.

Although benzophenone has not consistently triggered strong positive results in standard Ames tests, this does not preclude its genotoxic potential. Its hazard profile is closely linked to its role as a photosensitiser, meaning that DNA damage is significantly enhanced under UVA exposure conditions (Cuquerella et al., 2012). Conventional Ames assays — whether plate-based or miniaturized — are typically conducted without light activation, potentially underestimating mutagenic risk for photo-reactive compounds.

In vitro studies using UV-irradiated comet assays and oxidative stress markers have demonstrated that benzophenone can cause DNA strand breaks, oxidative lesions, and protein–DNA crosslinks in the presence of light — mechanisms that are not adequately detected in bacterial mutation assays alone (Cuquerella et al., 2012; Bernard et al., 2012). As such, regulatory conclusions relying solely on bacterial mutagenicity data may fail to capture clinically relevant genotoxic pathways, particularly those active under real-world sunscreen use on sun-exposed skin.

Impurity vs. Ingredient: No Justification for Leniency
Recent studies confirm that benzophenone can accumulate during storage, particularly in octocrylene-containing sunscreens:
· Downs & DiNardo (2022) demonstrated that benzophenone levels reached >100 ppm in commercial sunscreens after thermal aging.
· Degradation accelerates under UV exposure and high ambient temperature — both common in Australian retail and household storage environments.
· Even if products are formulated below 383 ppm at batch release, they may exceed regulatory limits before expiry, leading to uncontrolled public exposure.
· Accelerated stability studies show that octocrylene-based sunscreens stored at 40 °C for 6 months can exceed this level — putting products out of spec after time (Labs_Benzophenone Report, 2025).
Allowing benzophenone as a “trace degradant” opens a regulatory loophole with no enforceable way to guarantee safety at time of use.
· The source of benzophenone — as a degradation product of octocrylene — does not reduce its toxicological impact.
· Whether added intentionally or formed through UV breakdown, the chemical structure and phototoxic profile remain the same.
· The EU has banned benzophenone outright in cosmetics (EU Regulation No. 1223/2009, Annex II), allowing only trace-level impurities from octocrylene breakdown.
Endocrine Disruption via Metabolites
Benzophenone undergoes enzymatic hydroxylation in humans and animals, forming 4-hydroxybenzophenone — a potent estrogen mimic:
· [bookmark: _GoBack]Animal studies show uterine hypertrophy, vaginal cornification, and reduced bone mass after exposure (Cheng et al., 2002; Seidlova-Wuttke et al., 2006)
· These effects occur at low doses and persist chronically, affecting reproductive and endocrine health
· Breast milk and placental transfer have also been confirmed in biomonitoring studies
This qualifies benzophenone as a multi-modal endocrine disruptor, not just a mutagen.

International Alignment and Cumulative Risk
· California Proposition 65 lists benzophenone as a known carcinogen and reproductive toxicant.
· EFSA and AICIS both cite benzophenone’s potential for long-term systemic harm.
· The ASEAN Cosmetic Directive, New Zealand, and the EU require benzophenone to be kept at trace levels only and not used as a fragrance or UV filter.
· European Union (Reg. 1223/2009, Annex II): Banned as a cosmetic ingredient
· SCCS (2021): Reaffirmed that genotoxicity is not adequately addressed under standard assays, and that impurity levels must be minimised to reduce consumer risk
Impurity ≠ Innocuous
· Whether intentionally added or formed via degradation, benzophenone’s structure and hazard profile remain unchanged
· The origin of the molecule does not alter its risk to human or environmental health
· No existing test method ensures stability at <383 ppm throughout shelf-life and real-world use

Clean Supply Chain and Alternative Readiness
Many sunscreen companies like VeganicSKN Ltd not use benzophenone, octocrylene, or degradation-prone filters. Their formulations are:
· Based entirely on non-nano zinc oxide, a photostable, non-endocrine-active, and globally recognised safe mineral UV filter
· Produced in an FDA-registered, GMP-aligned facility, fully validated to meet international batch release and stability standards
· Already fully compliant with a 0% benzophenone policy, with robust impurity control systems in place
There is no technical, economic, or public health justification for tolerating benzophenone in sunscreens. Reform will not impact supply or innovation. 

Conclusion
Benzophenone meets the criteria for prohibition under the Poisons Standard. The 383 ppm threshold sits within the tumour-inducing range, is not protective under photobiological conditions, and is unmanageable under thermal shelf-life degradation. I respectfully urge the  delegate to:
· Reject the 383ppm exemption for benzophenone in Schedule 5
· Set the exemption threshold at 0% (ND = Not Detected) for use in therapeutic sunscreens
· Treat benzophenone as a non-threshold carcinogen, regardless of origin (ingredient vs. impurity)
The presence of benzophenone in therapeutic products — even unintentionally — is incompatible with Australia’s obligation to uphold consumer safety and prevent cumulative carcinogenic exposure.

Fallback Position – MoS-Based Limit Justification
If the Delegate does not adopt a full ban on benzophenone (0% threshold), the implementation of a science-based fallback limit, grounded in standard toxicological risk assessment and aligned with the Australian Sunscreen Exposure Model (ASEM) can be recommended.
The proposed 383 ppm exemption is not protective. It lies within the dose range where tumour formation occurred (312 ppm, OEHHA, 2019), and fails to deliver a sufficient Margin of Safety (MoS).

Using the standard MoS formula:
MoS = NOAEL / SED
where
NOAEL = 3 mg/kg bw/day (TGA, 2025)
Body weight = 60 kg
SED = Systemic Exposure Dose
SED = (A × C × DAp) / BW
A = daily application (mg/day), C = concentration (%), DAp = dermal absorption (assumed 100%)
The following maximum allowable concentrations to ensure MoS ≥ 100 under different usage scenarios were derived:
	Frequency
	A (mg/day)
	Max Conc. (ppm)
	Justification

	1×/day
	35,000
	51 ppm
	Light users

	2×/day
	70,000
	26 ppm
	Moderate users

	3×/day
	105,000
	17 ppm
	Frequent users

	4×/day
	140,000
	13 ppm
	ASEM worst case


Therefore, we propose the following fallback thresholds:
· Tier 1 (ASEM): ≤ 13 ppm
· Tier 2 (Average use): ≤ 25 ppm
· Tier 3 (Analytical variation ceiling): ≤ 50 ppm

Any value above 50 ppm is not scientifically defensible under established MoS criteria and fails to account for dermal accumulation or phototoxic amplification under UV exposure.




Summary Recommendation
If a 0% threshold is not adopted, the Delegate should impose a strict impurity limit ≤ 13 ppm, consistent with the most protective ASEM scenario and aligned with precautionary public health risk assessment principles.
[bookmark: _Toc205203508]Section 4: Safer, Australian-Made Alternatives Are Available Today
The proposed restrictions on homosalate, oxybenzone, and benzophenone are not only a public health necessity — they are also an opportunity to support local innovation.

For example, VeganicSKN Ltd is an Australian-owned company already producing sunscreens that are fully compliant with the proposed restrictions. Their products:
· Contain no homosalate, oxybenzone, or octocrylene
· Use only non-nano zinc oxide, a broad-spectrum, reef-safe, non-toxic UV filter
· Are manufactured in Australia under FDA-aligned GMP protocols

Companies like these are ready to scale production, showing that safe, effective sunscreens can be made domestically, affordably, and without reliance on the outdated chemical filters under review.

Reform is not a threat to the sunscreen industry — it’s a chance to grow Australia’s local manufacturing base while protecting public health and the environment.
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