
From:
To: SYME, Sarah; 
Subject: FW: URGENT ACTION - ADVICE - DUE COB TODAY - FW: Briefing - Pre-meeting notice for homosalate,

oxybenzone and benzophenone [SEC=OFFICIAL]
Date: Friday, 27 June 2025 3:12:18 PM
Attachments: image001.png

FYI – G2G from the boss.

 (Ms/ she/ her)

Health Products Regulation Group
Australian Government, Department of Health, Disability and Ageing
':  | :: @health.gov.au

This email comes to you from Ngunnawal Country
Location: 27 Scherger Drive Fairbairn, Level 2
I may send emails out of hours at a time that suits me. I look forward to receiving your response during your normal working

hours.

The Department of Health, Disability and Ageing acknowledges the traditional owners of country throughout Australia, and their
continuing connection to land, sea and community. We pay our respects to them and their cultures, and to all Elders both past and
present.

From: LAWLER, Tony <Anthony.LAWLER@Health.gov.au> 
Sent: Friday, 27 June 2025 3:11 PM
To: @health.gov.au>
Cc: @Health.gov.au>; BEDFORD, Chris
<Chris.Bedford@health.gov.au>; @health.gov.au>
Subject: RE: URGENT ACTION - ADVICE - DUE COB TODAY - FW: Briefing - Pre-meeting notice for
homosalate, oxybenzone and benzophenone [SEC=OFFICIAL]

Thanks 
Comfort level high.
Chris is across, Nick is nearby, and and Sarah all over it.
Thanks
T

From: @health.gov.au> 
Sent: Friday, 27 June 2025 3:01 PM
To: LAWLER, Tony <Anthony.LAWLER@Health.gov.au>
Cc: @Health.gov.au>; BEDFORD, Chris
<Chris.Bedford@health.gov.au>; @health.gov.au>
Subject: URGENT ACTION - ADVICE - DUE COB TODAY - FW: Briefing - Pre-meeting notice for
homosalate, oxybenzone and benzophenone [SEC=OFFICIAL]
Importance: High
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Hi Tony,
 
As I understand Sarah and  discussed with you this morning a pre-
meeting notice which proposes scheduling the sunscreen ingredients
homosalate, oxybenzone and benzophenone in the Poisons Standard has
been drafted by  and the team (D25-2752198) and is ready for
publication.
 
Noting the sensitivities around regulation of sunscreens, Sarah and
are seeking your comfort level and views on proceeding with publication of
the pre-meeting notice, note they are not seeking clearance, and this has
been sent to you and Chris simultaneously for consideration.
 
For your review and consideration of whether you wish the publishing to
proceed. The plan is to publish, if agreed, the pre-meeting notice in the
week starting 30 June 2025 (the regulations require a minimum 20 business-
day consultation period after publication of the notice). Further detail is
outlined in  email below.
 

 
Appreciate your review and advice by COB today please.
 
Cheers,
 

 
 

 

Health Products Regulation Group
Australian Government, Department of Health, Disability and Ageing
':  | :: @health.gov.au
 

This email comes to you from Ngunnawal Country
Location: 27 Scherger Drive Fairbairn, Level 2
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 I may send emails out of hours at a time that suits me. I look forward to receiving your response during your normal working
hours.

The Department of Health, Disability and Ageing acknowledges the traditional owners of country throughout Australia, and their
continuing connection to land, sea and community. We pay our respects to them and their cultures, and to all Elders both past and
present.

 
From: SYME, Sarah <Sarah.Syme@health.gov.au> 
Sent: Friday, 27 June 2025 2:51 PM
To: BEDFORD, Chris <Chris.Bedford@health.gov.au>; 

@health.gov.au>
Cc: @health.gov.au>; 

@Health.gov.au>; @health.gov.au>
Subject: FW: Briefing - Pre-meeting notice for homosalate, oxybenzone and benzophenone
[SEC=OFFICIAL]

 
Hello Chris and

Sending this concurrently noting timing of Tony’s leave.   and I briefly discussed this with
him in a call this morning. 
 
Please find below the proposed pre-meeting notice for sunscreen ingredients.  I think the team
has done a great job in balancing the different areas of discussion in the preamble.  Not so much
for clearance, but just confirming that both you, Chris, and Tony are comfortable with the
direction before it is published.
 

Thanks
S
 
From: @health.gov.au> 
Sent: Friday, 27 June 2025 11:58 AM
To: SYME, Sarah <Sarah.Syme@health.gov.au>
Cc: @health.gov.au>
Subject: Briefing - Pre-meeting notice for homosalate, oxybenzone and benzophenone
[SEC=OFFICIAL]

 
Sarah,
 
The draft pre-meeting notice which proposes scheduling the sunscreen ingredients homosalate,
oxybenzone and benzophenone in the Poisons Standard is ready for publication (D25-2752198).
Noting the sensitivities around regulation of sunscreens, I am seeking final views on proceeding
with publication of the pre-meeting notice.
The scheduling proposals are based on the conclusions from the TGA Safety Review (D25-
2148966) and the AICIS Evaluation statements on homosalate and benzophenone. A preamble
provides context of the importance of sunscreen use in Australia and the reason for the
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ingredients reviews – including international developments. It reinforces public health messaging
stated in the medica release on continuing to use sunscreens.
 
The proposals are drafted similar to the approach for the paracetamol scheduling proposals in
2022 – presenting options which could be implemented separately or in combination (with
modification) – instead of a single proposal.  The proposals for homosalate and oxybenzone are
limited 3 options each for simplicity. This is due to the TGA review calculations covering several
use scenarios and that the product categories affected include therapeutic and cosmetic
sunscreens. Only one option is presented for benzophenone as the risk management issues are
simpler.
 
Due to the complex use patterns for homosalate and benzophenone, the options provide several
regulatory approaches which are able to manage the potential risks of the substances. This
provides industry and the public significant scope to provide views on implementing any of the
proposed risk management controls.
 
We are targeting publication of the pre-meeting notice in the week starting 30 June 2025 (the
regulations require a minimum 20 business-day consultation period after publication of the
notice). There is some leeway noting that embargoed materials will be provided to some
stakeholders.
 
The Joint ACCS-ACMS scheduling meeting to discuss these substances will be held on a half day
in a date to be confirmed (9-11 Sep or 16-18 Sep). We have consulted the ACCS and ACMS Chairs
and the Committee Support Unit on dates and will be polling Committee members for the
optimal date.
 
As discussed previously, the TGA would be simultaneously publishing the following:

1. Publication 1 of 3 – Web publication request to come from SEB

Safety review of seven active sunscreen Ingredients (D25-2148966 – Publication

ready version).

Safety review of benzophenone (D25-1519220 – Publication ready version).
 

2. Publication 2 of 3 – Web publication request to come from REB

Consultation hub, and eDM associated with the public consultation.

Pre-meeting public notice - Joint 41 - homosalate oxybenzone benzophenone -

Sep 2025 (D25-2752198)
 

3. Publication 3 of 3 – Web publication request to come from COMB

Media Release (D25-1144490)    

Landing Page (D25-932651)
 

4. Publication 3 of 3 – Distributed to select stakeholders but not published

Dear Healthcare Professional Letter (D25-1416719)

Consumer Leaflet (D25-1532815).
 
Regards
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S
 
From: @health.gov.au> 
Sent: Monday, 30 June 2025 10:53 AM
To: @health.gov.au>; News <news@health.gov.au>
Cc: @health.gov.au>; SYME, Sarah <Sarah.Syme@health.gov.au>;

@health.gov.au>; @health.gov.au>;
@health.gov.au>; 

@Health.gov.au>; TGA MEDIA <TGA.Media@health.gov.au>; 
@health.gov.au>

Subject: Media planning for sunscreens announcement [SEC=OFFICIAL]

 
Hi  and team
 
The TGA will be publishing a range of materials relating to our sunscreen safety reviews and
proposed regulatory controls on Thursday 3 July (see Trim links below). This has been approved
by Prof Lawler and the MO has been advised.
 
COMB will be providing the media release, landing page and safety reviews to CHP Australia and
Accord under embargo on Tuesday. All other external stakeholders will be sent an email post-
publication.
 
Robyn Langham will be the TGA spokesperson. We previously discussed with you briefing other
external experts, such as  Are you able to advise the best way to approach other
spokespeople outside of the TGA? Are there any other journalist briefings you would
recommend?
 
We’d also like your views on whether we should push the media release out via iSentia platform
as well as our own channels? We’re inclined to push out to as many channels as possible, so
everyone has the information at the same time.
 
Once you’ve had a chance to review the materials below, we’d welcome your thoughts on what
types of questions we can anticipate from journos, so that we can start to prepare our responses
ahead of Thursday.
 
Links to materials:

Media release: D25-1144490
Landing page: D25-932651
Pre-meeting public notice (homosalate, oxybenzone, benzophenone): D25-2752198

This will include a link to the public consultation
Safety review of seven active sunscreen Ingredients: D25-2148966
Safety review of benzophenone: D25-1519220
Dear Healthcare Professional Letter: D25-1416719 – Not for publication
Consumer Leaflet: D25-1532815 – Not for publication
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Accord under embargo on Tuesday. All other external stakeholders will be sent an email post-
publication.
 
Robyn Langham will be the TGA spokesperson. We previously discussed with you briefing other
external experts, such as  Are you able to advise the best way to approach other
spokespeople outside of the TGA? Are there any other journalist briefings you would
recommend?
 
We’d also like your views on whether we should push the media release out via iSentia platform
as well as our own channels? We’re inclined to push out to as many channels as possible, so
everyone has the information at the same time.
 
Once you’ve had a chance to review the materials below, we’d welcome your thoughts on what
types of questions we can anticipate from journos, so that we can start to prepare our responses
ahead of Thursday.
 
Links to materials:

Media release: D25-1144490
Landing page: D25-932651
Pre-meeting public notice (homosalate, oxybenzone, benzophenone): D25-2752198

This will include a link to the public consultation
Safety review of seven active sunscreen Ingredients: D25-2148966
Safety review of benzophenone: D25-1519220
Dear Healthcare Professional Letter: D25-1416719 – Not for publication
Consumer Leaflet: D25-1532815 – Not for publication

 
Thanks!

 

Regulatory Education and Communication
Regulatory Engagement Branch
Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government, Department of Health, Disability and Ageing
T:   | E: @health.gov.au
Location: 27 Scherger Drive, Fairbairn
PO Box 100, Woden ACT 2606, Australia
 
The Department of Health, Disability and Ageing acknowledges First Nations peoples as the Traditional Owners of
Country throughout Australia, and their continuing connection to land, sea and community. We pay our respects to them
and their cultures, and to all Elders both past and present. 
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From:
To:
Cc:
Subject: MR [SEC=OFFICIAL]
Date: Monday, 7 July 2025 5:06:00 PM
Attachments: TGA media release- Sunscreen MR Media.docx

image001.png
Importance: High

Hopefully, final version. Not all links included – if you could add. Let us know if OK

Thanks,

 I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T:   | E news@health.gov.au

The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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Therapeutic Goods Administration 

MEDIA RELEASE 

TGA to consult on additional controls for some 
sunscreen ingredients 

 
The Therapeutic Goods Administration (TGA) is recommending additional safeguards for two 
active ingredients and a by-product in sunscreens used in Australia, following its safety review 
into sunscreen ingredients. The review was prompted by developments overseas and the TGA’s 
literature review of sunscreen ingredients  
 
The TGA review proposes that some sunscreen products containing the active ingredients 
homosalate and oxybenzone, as well as the sunscreen by-product benzophenone, be 
reformulated to ensure sunscreens meet the highest standards of safety for prolonged and 
frequent use. 
 
The review identified potential safety risks for oxybenzone and homosalate. However, the risks 
are only theoretical as the review was based on current sunscreen use patterns in Australia and 
information from animal studies. 
 
A comprehensive public and stakeholder consultation will begin today to help determine 
the level these ingredients remain suitable for use in Australian sunscreens. 
 
All sunscreens available in Australia are safe. The TGA is not recommending a change in the use 
of sunscreens, warnings, bans or recalls of any products. 
 
The expert clinical advice remains that the benefits of all sunscreens available in Australia 
continue to far outweigh any risks. Australians are urged to continue using sunscreen. 
 
Australia has the highest rates of skin cancer in the world with around 2,000 people dying each 
year from skin cancer, sunscreens help prevent sunburn and skin cancers. Australians should 
continue to protect themselves from the sun in five ways – using sunscreen, seeking shade and 
wearing protective clothing, hats and sunglasses. 
 
Comprehensive information is available on the sunscreen ingredients page.  
 
If you have any specific concerns about your health and sunscreen ingredients, please speak to 
your health provider. 
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Contact for members of the media: 
• Email: news@health.gov.au 
• Phone: (02) 6289 7400 
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From:
To:
Subject: Media release - edits [SEC=OFFICIAL]
Date: Monday, 7 July 2025 1:09:00 PM
Attachments: D25-1144490 Attachment D - MB25-000510 - Sunscreen Taskforce - TGA to consult on additional controls

for sunscreen ingredients RECS DRAFT MR MEDIA.docx
image001.png

Importance: High

Hi 

Can you give me a call when you have a moment

Thanks,

Assistant Director I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T: 02 6289 7400  | E news@health.gov.au

The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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Page 2 of 2 

• Email: news@health.gov.au 
• Phone: 02 6289 7400. 
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From:
To:
Cc:
Subject: FW: MR [SEC=OFFICIAL]
Date: Monday, 7 July 2025 5:28:00 PM
Attachments: TGA media release- Sunscreen MR Media.docx

image001.png
Importance: High

As per message.

From: 
Sent: Monday, 7 July 2025 5:06 PM
To: @Health.gov.au>; 

@Health.gov.au>
Cc: @health.gov.au>
Subject: MR [SEC=OFFICIAL]
Importance: High

Hopefully, final version. Not all links included – if you could add. Let us know if OK

Thanks,

Assistant Director I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T: 02 6289 7400  | E news@health.gov.au

The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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Therapeutic Goods Administration 

MEDIA RELEASE 

TGA to consult on additional controls for some 
sunscreen ingredients 

 
The Therapeutic Goods Administration (TGA) is recommending additional safeguards for two 
active ingredients and a by-product in sunscreens used in Australia, following its safety review 
into sunscreen ingredients. The review was prompted by developments overseas and the TGA’s 
literature review of sunscreen ingredients  
 
The TGA review proposes that some sunscreen products containing the active ingredients 
homosalate and oxybenzone, as well as the sunscreen by-product benzophenone, be 
reformulated to ensure sunscreens meet the highest standards of safety for prolonged and 
frequent use. 
 
The review identified potential safety risks for oxybenzone and homosalate. However, the risks 
are only theoretical as the review was based on current sunscreen use patterns in Australia and 
information from animal studies. 
 
A comprehensive public and stakeholder consultation will begin today to help determine 
the level these ingredients remain suitable for use in Australian sunscreens. 
 
All sunscreens available in Australia are safe. The TGA is not recommending a change in the use 
of sunscreens, warnings, bans or recalls of any products. 
 
The expert clinical advice remains that the benefits of all sunscreens available in Australia 
continue to far outweigh any risks. Australians are urged to continue using sunscreen. 
 
Australia has the highest rates of skin cancer in the world with around 2,000 people dying each 
year from skin cancer, sunscreens help prevent sunburn and skin cancers. Australians should 
continue to protect themselves from the sun in five ways – using sunscreen, seeking shade and 
wearing protective clothing, hats and sunglasses. 
 
Comprehensive information is available on the sunscreen ingredients page.  
 
If you have any specific concerns about your health and sunscreen ingredients, please speak to 
your health provider. 
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Contact for members of the media: 
• Email: news@health.gov.au 
• Phone: (02) 6289 7400 
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Subject: Media release - edits [SEC=OFFICIAL]
Importance: High

 
Hi 
 
Can you give me a call when you have a moment
 
Thanks,

 

 I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T: 02 6289 7400  | E news@health.gov.au
 
The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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Therapeutic Goods Administration 

MEDIA RELEASE 

TGA to consult on additional controls for some 
sunscreen ingredients 

 
The Therapeutic Goods Administration (TGA) is recommending additional safeguards for two 
active ingredients and a by-product in sunscreens used in Australia, following its safety review 
into sunscreen ingredients. 
 
[Insert here why review was conducted e.g. regularly conducted as we mention] 
 
The TGA proposes that some sunscreen products containing the active ingredients homosalate 
and oxybenzone, as well as the sunscreen by-product benzophenone, be reformulated to 
ensure sunscreens meet the highest standards of safety for prolonged and frequent use. 
 
The review identified potential safety risks for oxybenzone and homosalate. However, the risks 
are only theoretical as the review was based on current sunscreen use patterns in Australia and 
information from animal studies. 
 
A comprehensive public and stakeholder consultation will begin today to help determine 
the level these ingredients remain suitable for use in Australian sunscreens. 
 
All sunscreens available in Australia are safe. The TGA is not recommending a change in the use 
of sunscreens, warnings, bans or recalls of any products. 
 
The expert clinical advice remains that the benefits of all sunscreens available in Australia 
continue to far outweigh any risks. Australians are urged to continue using sunscreen. 
 
Australia has the highest rates of skin cancer in the world with around 2,000 people dying each 
year from skin cancer, sunscreens help prevent sunburn and skin cancers. Australians should 
continue to protect themselves from the sun in five ways – using sunscreen, seeking shade and 
wearing protective clothing, hats and sunglasses. 
 
Comprehensive information is available on the sunscreen ingredients page.  
 
If you have any specific concerns about your health and sunscreen ingredients, please speak to 
your health provider. 
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Contact for members of the media: 
• Email: news@health.gov.au 
• Phone: (02) 6289 7400 
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From:
To:
Subject: FW: Cleared MR - Sunscreen ingredient safety [SEC=OFFICIAL]
Date: Monday, 7 July 2025 12:17:24 PM
Attachments: [D24-4445890] Sunscreen Taskforce - TGA to consult on additional controls for sunscreen ingredients RECS

DRAFT MR.DOCX
image001.png

Media and Events, Corporate Communication Branch

People, Communication & Parliamentary Division| Corporate Operations Group
Australian Government Department of Health, Disability and Ageing
T:  M:  | E: @health.gov.au
Location: Sirius Building 3.N
GPO Box 9848, Canberra ACT 2601, Australia
Follow on: Twitter |  Facebook  |  Pinterest  |  YouTube
The Department of Health acknowledges the traditional owners of country throughout Australia, and their
continuing connection to land, sea and community. We pay our respects to them and their cultures, and to elders
both past and present. 

From: @Health.gov.au> 
Sent: Monday, 7 July 2025 12:14 PM
To: @health.gov.au>
Cc: News <news@health.gov.au>
Subject: Cleared MR - Sunscreen ingredient safety [SEC=OFFICIAL]

Hi 

Please find attached the cleared MR titled ‘TGA to consult on additional controls for some
sunscreen ingredients’. Please also find trim link for ease of reference: D24-4445890.

Please let me know if there is anything else you require.

Many thanks,
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From:
To:
Subject: CAn yuotake a quick read and than call me [SEC=OFFICIAL]
Date: Monday, 7 July 2025 3:08:00 PM
Attachments: EDIT - Day Month 2025.docx

image001.png

Thanks,

Assistant Director I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T: 02 6289 7400  | E news@health.gov.au

The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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If you have any specific concerns about your health and sunscreen ingredients, please 
speak to your doctor. 

Contact for members of the media: 

• Email: news@health.gov.au 
• Phone: 02 6289 7400. 
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T: 02 6289 7400  | E news@health.gov.au
 
The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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Thanks,

 

Assistant Director I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T: 02 6289 7400  | E news@health.gov.au
 
The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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From:
To:
Cc:
Subject: RE: MR [SEC=OFFICIAL]
Date: Monday, 7 July 2025 7:53:45 PM
Attachments: image003.png

[D25-1144490] Sunscreen Taskforce - TGA to consult on additional controls for sunscreen ingredients RECS
DRAFT MR.DOCX

Hi

Please find attached and trim link (D25-1144490) to the amended and cleared media release for
sunscreen ingredient safety. Thank you for your input from a media perspective. Very much
appreciated!

Many thanks,

From: @Health.gov.au> 
Sent: Monday, 7 July 2025 5:29 PM
To: @health.gov.au>
Cc: @Health.gov.au>
Subject: FW: MR [SEC=OFFICIAL]
Importance: High

As per message.

From: 
Sent: Monday, 7 July 2025 5:06 PM
To: @Health.gov.au>; 

@Health.gov.au>
Cc: @health.gov.au>
Subject: MR [SEC=OFFICIAL]
Importance: High

Hopefully, final version. Not all links included – if you could add. Let us know if OK

Thanks,

Assistant Director I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
T: 02 6289 7400  | E news@health.gov.au

The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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To: @Health.gov.au>
Cc: LANGHAM, Robyn <Robyn.LANGHAM@Health.gov.au>; 

@Health.gov.au>; @health.gov.au>; 
@health.gov.au>; News <news@health.gov.au>; 

@health.gov.au>; @Health.gov.au>; 
@health.gov.au>; @health.gov.au>

Subject: RE: TGA MR - [SEC=OFFICIAL]

 
Hi 
 

 has just advised the following: I have just had a discussion with 

and  who have agreed to removed the 3rd paragraph of the media release. This has now
been updated in TRIM and can proceed.
 
The updated version is attached.
 
Thanks

 
From: @Health.gov.au> 
Sent: Tuesday, 8 July 2025 10:01 AM
To: @health.gov.au>
Cc: LANGHAM, Robyn <Robyn.LANGHAM@Health.gov.au>; 

@Health.gov.au>; @health.gov.au>; 
@health.gov.au>; News <news@health.gov.au>

Subject: RE: TGA MR - [SEC=OFFICIAL]
Importance: High

 
Hi 
 
Please see updated media release to be issued today. It has been approved by Robyn and is
currently with the MO  is reaching out to them this morning to ensure they are
happy with it prior to distribution..
Note there is no link to sunscreen ingredients In the second last paragraph which  I believe your
team will add once final version is provided.
 
 
Thanks,

 

Media, Communication Branch

Australian Government, Department of Health and Aged Care
T: 02 6289 7400 | M:  I E: news@health.gov.au
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From: @Health.gov.au> 
Sent: Monday, 7 July 2025 7:54 PM
To: @Health.gov.au>
Cc: @health.gov.au>
Subject: RE: MR [SEC=OFFICIAL]

 
Hi 
 
Please find attached and trim link (D25-1144490) to the amended and cleared media release for
sunscreen ingredient safety. Thank you for your input from a media perspective. Very much
appreciated!
 
Many thanks,
 

 
From: @Health.gov.au> 
Sent: Monday, 7 July 2025 5:29 PM
To: @health.gov.au>
Cc: @Health.gov.au>
Subject: FW: MR [SEC=OFFICIAL]
Importance: High

 
As per message.
 
From:  
Sent: Monday, 7 July 2025 5:06 PM
To: @Health.gov.au>; 

@Health.gov.au>
Cc: @health.gov.au>
Subject: MR [SEC=OFFICIAL]
Importance: High

 
Hopefully, final version. Not all links included – if you could add. Let us know if OK
 
Thanks,

 

Assistant Director I Media and Events
Corporate Communication Branch

Australian Government, Department of Health, Disability and Ageing
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T: 02 6289 7400  | E news@health.gov.au
 
The Department of Health, Disability and Ageing acknowledges the Traditional Custodians of Australia and their
connection to land, sea and community. We pay our respects to all Elders past and present.
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From:
To:
Cc:
Subject: Update on your web publishing request WEB-2194
Date: Thursday, 10 April 2025 5:03:44 PM

Please do not reply to this automated email as we will not receieve it.

Hi 

Your web publishing request WEB-2194 has an approval outcome of Approved.

Approver name:  
CLARKE, Avinash.

Approver comments:

If your request was approved it will be actioned by the Web Team.
If your request was rejected it will not be actioned.

You can check the status of your web publishing request at any time. You will be notified
when the request has been actioned.

If an approved web publishing job is no longer required, please contact us at
@tga.gov.au.

Thank you.
Publishing Team

E:  t @tga.gov.au 

Web Experience Section
HPRG Digital Branch
Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government, Department of Health and Aged Care
27 Scherger Drive, Level G, Fairbairn Business Park
FAIRBAIRN, ACT 2600

See the HPRG Service gateway for direct access to our services and resources

Need help writing Guidance? Check out our Guidance template and drafting guide.

The Department of Health and Aged Care acknowledges the Traditional Owners and
Custodians of Country throughout Australia, and their continuing connection to land, sea
and community. We pay our respects to them and their cultures, and to Elders both past
and present.
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From:
To:
Cc: ; CLARKE, Avinash; 
Subject: Web publishing request WEB-2194 is complete
Date: Tuesday, 8 July 2025 11:51:47 AM

Hi 

Your web publishing request for WEB-2194 is now complete.

Title:
Publication 3 of 3 for Sunscreen ingredients reveiw

New or updated pages:
Please check any new or updated pages as soon as possible and let me know if there are
any problems. Please note, you may need to refresh your browser or clear your browsing
history to see changes:

Kind regards

Publishing Team

E:   @tga.gov.au  

Web Experience Section
HPRG Digital Branch
Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government, Department of Health and Aged Care
27 Scherger Drive, Level G, Fairbairn Business Park
FAIRBAIRN, ACT 2600
   
See the HPRG Service gateway for direct access to our services and resources

Need help writing Guidance? Check out our Guidance template and drafting guide.

The Department of Health and Aged Care acknowledges the Traditional Owners and
Custodians of Country throughout Australia, and their continuing connection to land, sea
and community. We pay our respects to them and their cultures, and to Elders both past
and present.
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From:
To:
Cc:
Subject: Your publishing request WEB-2194 has been assigned to a publisher
Date: Friday, 11 April 2025 10:40:54 AM

Hi 

Re: Publication 3 of 3 for Sunscreen ingredients reveiw WEB-2194 has been assigned to
 for publishing.

You will be notified when the job is complete.

You can check the status of your request  at any time.

Please note, if you would like to cancel this job, you will need to ask your approver to
reject the web publishing job.

If you have any questions, please contact us at @tga.gov.au.

Publishing Team

E: @tga.gov.au 
Web Experience Section

HPRG Transformation Branch
Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government, Department of Health and Aged Care
27 Scherger Drive,  Level 2 , Fairbairn Business Park
FAIRBAIRN, ACT 2600    
Regulatory Engagement Branch

Service Gateway
Direct access to our services and resources
Need help writing guidance? Check out the Regulatory Guidance Toolkit

The Department of Health  and Aged Care acknowledges the traditional owners of country
throughout Australia, and their continuing connection to land, sea and community. We pay
our respects to them and their cultures, and to elders both past and present.
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6. ASEM consultation results
 
Many thanks

 
From: @health.gov.au> 
Sent: Wednesday, 26 February 2025 6:06 PM
To: @health.gov.au>; 

@health.gov.au>; @Health.gov.au>
Cc: @health.gov.au>; @health.gov.au>;

@Health.gov.au>; @Health.gov.au>
Subject: UPDATED TPs - RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]
Importance: High

 
Hi All, Please see the updated Talking Points document in TRIM now: D25-846157
 
From: @health.gov.au> 
Sent: Wednesday, 26 February 2025 3:21 PM
To: @health.gov.au>; 

@Health.gov.au>
Cc: @health.gov.au>; 

@health.gov.au>; @health.gov.au>; 
@Health.gov.au>; @Health.gov.au>

Subject: FW: Sunscreen Comms Reference Group [SEC=OFFICIAL]
Importance: High

 
Hi
 
We wanted to bring you both back into the ‘sunscreen ingredients’ conversation ahead of
consulting with the broader Sunscreens Comms Reference Group.
 
Things have moved on a bit since we last spoke about this. You would have seen that the TGA’s
literature review was published; however, without active promotion we are not aware of it being
picked up by the media or public. We expect interest to take-off with the publication of the safety
review and announcement of the public consultation for proposed scheduling changes,
anticipated in mid April.
 
With  departure, we are now working directly with the lovely  and . Ahead of the
public announcement, the team are working to get the core materials finalised for a Min Brief. You
can see the email chains below for reference.
 
The advice from the expert medical committee hosted by Robyn Langham was that we should
not be advising the public to change their current practices regarding sunscreen use. Providing
public information relating to sunscreen use on specific body parts (hands and face) was also not
recommended. Further thought still needs to be given to messaging relating to infants/children
and pregnant women.
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Taking this all into account, we wondered if the current ‘landing page’ is providing too much
content/information ahead of the public consultation where much of the detail still needs to be
worked through and finalised. While it’s important that we are clear and transparent, providing
too much detail before things are settled may add to the confusion and lead to unintended
consequences (such as people stopping using sunscreen). To illustrate, I have highlighted in
yellow some of the phrasing that I think will need further work or is not yet settled on the draft
landing page (listed below).
 
Instead, could we consider creating a ‘Sunscreen ingredients’ hub, similar to what we did through
the rescheduling process for MDMA and psilocybine? The page itself would just provide a short
intro that then links through to the scheduling public consultation, safety report, literature review,
ASEM and media release.
 
Over time, we would add additional resources – noting the HPRG Executive has agreed that my
team to create a range of resources tailored to GPs / HCPs / schools / carers / childcare centres,
etc that we can get the language user tested before publication.
 
For reference, here are the current documents that are currently still under development and
review:
 
Document list:

1. DRAFT Min Brief - D25-803060
2. DRAFT Communication Strategy - D24-4058884
3. DRAFT Dear Healthcare Professional Letter (final review by Robyn underway) - D24-

4437749
4. DRAFT Media Release - D24-4445890
5. DRAFT Landing Page - D24-3900764
6. Talking Points (sent with recent Min Brief MB25-000207) – Attached - D25-846157

 
Once you’ve digested, let’s have a chat – perhaps Thursday or Friday?
 
Thanks

 
From: @Health.gov.au> 
Sent: Wednesday, 26 February 2025 10:43 AM
To: @health.gov.au>
Subject: FW: Sunscreen Comms Reference Group [SEC=OFFICIAL]
Importance: High

 
I’ve made some changes to the media release. Over to you
 
From: @health.gov.au> 
Sent: Monday, 24 February 2025 4:55 PM
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To: @health.gov.au>; 
@health.gov.au>

Cc: @tga.gov.au>; @health.gov.au>;
@Health.gov.au>

Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]
Importance: High

 
Hi All,
 
I have drafted the Min Brief for the publication and updated/commented on the draft media
release. And currently updating the Landing page, as much as possible, should be ready for your
consideration tomorrow.
Will work on the TPs next, however I’m attaching the TPs sent around with the most recent Min
Brief – The new one will essentially be an extension of these.
 
Document list:

1. DRAFT Min Brief - D25-803060
2. DRAFT Dear Healthcare Professional Letter (final review by Robyn underway) - D24-

4437749
3. DRAFT Media Release - D24-4445890
4. DRAFT Landing Page - D24-3900764
5. Talking Point (sent with recent Min Brief MB25-000207) – Attached

 
: Please feel free to update documents 3 and 4 in liaison with the Web Team

and circulate to the Sunscreen Comms Reference Group (SCRG) for review/comments.
 
We plan to finalise the Min brief and the relevant documents by 7 March so ideally we would want
the SCRG feedback by 5 March, if possible.
 
Thanks and Regards
 

 
    
 
 
From: @health.gov.au> 
Sent: Friday, 21 February 2025 5:35 PM
To: @health.gov.au>;

@health.gov.au>
Cc: @tga.gov.au>; @health.gov.au>;

@Health.gov.au>
Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Thanks 
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I been in an editing track today so I have already had a look-see. The comms strategy is good – I
have added one comment about the messaging.
I have looked at the draft media release (D24-4445890) and added several comments for
consideration though I see there will also need to be work done to align with the draft landing
page. My team won’t have much capacity to start drafting the scheduling pages until after the
March advisory committee meetings.
 
Regards

 

Director – Scheduling and Chemicals Policy Section

Regulatory Practice and Support Division | Health Products Regulation Group
Regulatory Engagement Branch
Australian Government Department of Health and Aged Care
T:   | E: @health.gov.au
 
 
 

From: @health.gov.au> 
Sent: Friday, 21 February 2025 4:57 PM
To: @health.gov.au>; 

@health.gov.au>
Cc: @tga.gov.au>; @health.gov.au>;

@Health.gov.au>
Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Afternoon all
 
I understand from  that  will be sending through some documents soon.
 
This afternoon, I have updated the Communication Strategy: D24-4058884 but I haven’t reviewed
or made changes to any of the corresponding content as yet. I’ll wait until I see  latest
versions.
 
For the Comms Strategy, I’ve removed most of the key messages as they were getting bogged
down in detail (but you can still them if you check an earlier revision). It would make more sense
for us to wordsmith the actual content then spend too much time on a document that won’t be
published. I’ve also removed all the resolved comments so we can start with a fresh document.
 
Let’s chat more next week. Have a good weekend.
 

 
From: @health.gov.au> 
Sent: Thursday, 13 February 2025 9:23 AM
To: @health.gov.au>; 
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@health.gov.au>
Cc: @tga.gov.au>; @health.gov.au>;

@Health.gov.au>
Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Thanks and 
 
Yes I was planning to include both of you to the same meeting, but went separately on the email 
 
I’ll send out a meeting invite shortly.
 

  
 
From: @health.gov.au> 
Sent: Wednesday, 12 February 2025 6:11 PM
To: @health.gov.au>
Cc: @tga.gov.au>; @health.gov.au>;

@Health.gov.au>; @health.gov.au>
Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Hi 
 
Thanks for reaching out. I note you’ve also reached out to  re scheduling timeframes. 
and I work very closely together (in the same branch) so there may be value in combining this kick
off meeting to discuss timeframes for both comms and scheduling.
 
I can also update you on what was discussed/agreed at HPRG Exec meeting.
 
Happy to meet tomorrow or Friday.
 
Cheers

 
 
From: @health.gov.au> 
Sent: Wednesday, 12 February 2025 1:46 PM
To: @health.gov.au>
Cc: @tga.gov.au>; @health.gov.au>
Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]
Importance: High

 
Hi 
 
Hope you are well.
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I’m just reaching out, leading from  request to assist with the updates the Sunscreens
Comms documents in preparation for the forthcoming Scheduling public notice/release planned
for April 2025.
 
Essentially, we would need to run the Comms documents (including the Safety reviews from Tox
(once finalised)) past the Ministers Office as part of a Min Publication brief prior to the Scheduling
publication in April. This puts us in a bit of a time squeeze to get the relevant documents updated
and acknowledged/reviewed by the Sunscreen Comms Reference Group by the end of February
2025 (ideally).
Once these are finalised we will attach them to the Min Brief for consideration by the MO which is
planned to be sent out no later than Mid-March 2025 (at this stage).
 
I hope you got some clarity on the resources for preparation during your Monday meeting?
 
Can we perhaps meet and discuss the plan to circulate and finalise the Comms documents by
end of February. Happy to meet tomorrow or Friday to discuss.
 
Regards,

  
 
   
 
From: @health.gov.au> 
Sent: Friday, 7 February 2025 4:48 PM
To: @health.gov.au>; @tga.gov.au>
Cc: @health.gov.au>
Subject: RE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Hi there 
 
Well done on getting through step 1!
 
Your email is great timing. My team is presenting our quarterly report to HPRG Executive on
Monday and as part of that meeting I was hoping to seek some guidance around the types of
resources we should be preparing in advance of the next tranche of public information. I am keen
for us to develop materials for all audiences and to have these tested. We do have some budget
remaining for this type of activity. I will let you know how the conversation goes on Monday.
 
Many thanks

 
 
From: @health.gov.au> 
Sent: Friday, 7 February 2025 4:44 PM
To: @health.gov.au>; 
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I am worried that there are a couple of critical issues that have not been addressed. 
 

there is a pressing need for clinically relevant toxicity advice - something that i think,
on my reading of the current tox documents, will change the message that can be
provided to consumers. As mentioned, this function can be fulfilled by MO review +/-
ACM input as needed. 

 

the language in the media report is too complex for the community.  Given the
overlap with work done in other parts of the Department, this message should be
constructed in consultation with the Department Comms team.  At yesterday's
meeting, it was the clear message from the Dept Comms person , that the
proposed messages are too complex for community release. 

The time pressured approach the ability to provide a robust regulatory approach that has
the interests of community safety at heart. 
 
happy to discuss
 
robyn
 
 

From: @health.gov.au>
Sent: Wednesday, October 23, 2024 11:32 AM
To: @health.gov.au>; LANGHAM, Robyn
<Robyn.LANGHAM@Health.gov.au>; @health.gov.au>; 

@health.gov.au>; @Health.gov.au>; 
@health.gov.au>; @health.gov.au>;

@health.gov.au>; 
@Health.gov.au>; @health.gov.au>;

CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>
Cc: @health.gov.au>; 

@health.gov.au>; @Health.gov.au>;
@Health.gov.au>

Subject: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Dear Colleagues,
 
Thank you for your feedback.
 
As advised yesterday, we've revised the communication strategy (D24-4058884) and landing
page (D24-3900764) to use more consumer-friendly language and address your suggestions.
Please review and provide any comments or tracked changes by Monday next week.
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Sunscreen ingredients 
[Summary – meta description for site search and search engines] We are considering 
regulatory changes for therapeutic sunscreens following a review of active ingredients used in 
some sunscreen products. 

[Page intro] We are considering potential regulatory changes for therapeutic sunscreens 
following a TGA review of active ingredients used in some sunscreen products. 

Our review found theoretical risks from frequent exposure to some substances found in some 
sunscreens over a person’s lifetime. 

These substances are: 

• homosalate 

• oxybenzone 

• benzophenone. 

We have commenced public consultations on potential scheduling changes for these 
chemicals to lower their permitted use in sunscreens. 

We are not proposing a ban on these substances or recalling any sunscreen products. 

 

Important [callout box] 
 
You should continue to use sunscreen to protect against the sun's harmful ultraviolet (UV) 
rays. 
 
Recent clinical advice has confirmed that the benefits of sunscreen continue to far 
outweigh any theoretical risks. 

 

Related information  
[Item list (can contain external links to consultation hub)] 

• TGA publishes literature review of sunscreen ingredients 

• Literature search and summaries of 7 sunscreen active ingredients 

• Consultation: Australian Sunscreen Exposure Model (ASEM) 
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From:
To:
Subject: FW: Sunscreen Comms Reference Group - Input on updated materials by COB 6 March [SEC=OFFICIAL]
Date: Thursday, 6 March 2025 5:13:50 PM
Attachments: image001.png

image002.png
image003.png
image006.png

Hey all – see below email cover note.
 
I plan to look at all the feedback tomorrow 
 
Cheers

 
From: @health.gov.au> 
Sent: Thursday, 6 March 2025 5:08 PM
To: @health.gov.au>
Cc: @Health.gov.au>; 

@Health.gov.au>; @Health.gov.au>
Subject: RE: Sunscreen Comms Reference Group - Input on updated materials by COB 6 March
[SEC=OFFICIAL]

 
Hi 
I’ve reviewed and marked some changes in track on the TRIM records. Appreciate a lot of people
are adding their 2c.
 
My main query is to ensure (if possible) we aren’t saying there are ‘theoretical risks’ in sunscreen
use, as I fear that will embolden anti-sunscreen fear merchants to drive down sunscreen use. I’ve
removed this from the media release and queried its inclusion on the webpage.
 
I’m not sure who the talking points are for, but I’m guessing they’re for internal use. I’ve sent
through draft TPs for potential Ministerial use previously.
 
Thank you for keeping us briefed and included in this process, it is much appreciated. We aren’t
able to brief our campaign partner Cancer Council Australia on this impending announcement as
they are also sunscreen manufacturers (through a third party), but we would appreciate advice on
when we can discuss this with them. The mid-April timing suits the campaign, as we will be off-
air at this time.

Thanks

 
 

Director – Communication and Partnerships
National Cancer Screening Programs | Cancer, Hearing and Chronic Conditions

Australian Government, Department of Health and Aged Care
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, GPO Box 9848, Canberra ACT 2601

 

                      

 
The Department of Health and Aged Care acknowledges the Traditional Custodians of Australia and their continued
connection to land, sea and community.
We pay our respects to them and their cultures, and to Elders past and present.

 
 
 
From: @health.gov.au> 
Sent: Wednesday, 5 March 2025 2:33 PM
To: @health.gov.au>; 

@health.gov.au>; LANGHAM, Robyn <Robyn.LANGHAM@Health.gov.au>; 
@health.gov.au>; @health.gov.au>; 

@Health.gov.au>; @health.gov.au>;
@Health.gov.au>; CLARKE, Avinash

<Avinash.CLARKE@Health.gov.au>; 
@Health.gov.au>

Cc: @health.gov.au>; 
@industrialchemicals.gov.au>; 
@Health.gov.au>; @Health.gov.au>; 

@Health.gov.au>; @health.gov.au>; 
@Health.gov.au>; @health.gov.au>; SYME, Sarah

<Sarah.Syme@health.gov.au>
Subject: Sunscreen Comms Reference Group - Input on updated materials by COB 6 March
[SEC=OFFICIAL]

 
Hi all
 
We are re-activating the Sunscreen Communication Reference Group ahead of the anticipated
mid-April publication of the safety review report and public consultation for the scheduling
process.
 
The updated materials, approach and messaging align with the medical experts’ input provided at
the December meeting chaired by Prof Robyn Langham.
 
We are specifically seeking your review and feedback on the following documents:
 

1. DRAFT Media Release - D24-4445890
2. DRAFT Landing Page – D25-932651
3. Talking Points – D25-846157
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Please send your comments or tracked changes by COB 6 March 2025.
 
We apologise for the short turnaround, however, the team needs to get Executive approval and
package up for a ministerial brief due early next week.
 
The following documents/links are provided as reference:
 

1. DRAFT Min Brief - D25-803060
2. DRAFT Communication Strategy - D24-4058884
3. FINAL Dear Healthcare Professional Letter - D24-4437749
4. Summary of Sunscreen Roundtable Discussion from Robyn - D25-555355
5. TGA’s literature review
6. ASEM consultation results

 
Many thanks

 
 
From: @health.gov.au> 
Sent: Friday, 8 November 2024 8:47 AM
To: @health.gov.au>; 

@health.gov.au>; LANGHAM, Robyn <Robyn.LANGHAM@Health.gov.au>; 
@health.gov.au>; @health.gov.au>; 

@Health.gov.au>; @health.gov.au>;
@health.gov.au>; 

@Health.gov.au>; @health.gov.au>;
CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>
Cc: @health.gov.au>; 

@industrialchemicals.gov.au>; 
@Health.gov.au>; @Health.gov.au>; 

@health.gov.au>; @Health.gov.au>; 
@health.gov.au>; 

@Health.gov.au>; @health.gov.au>
Subject: UPDATE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Dear Colleagues,
 
I hope you are well. I wanted to thank you for your input into the draft sunscreen communications
so far and update you on our progress.
 
As mentioned in our last meeting, we were seeking clinical advice to inform our communications
and activities. We are now planning to formally seek advice from clinical experts during the
Advisory Committee on Medicines meeting from 4-6 December. After this, we will update the
communications and discuss taking this issue to the joint medicines and chemical scheduling
meeting in June 2025.
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Therefore, we will not need to conduct any more work on the communications until we receive
this advice. We will return to the reference group for a review of the updated communications in
the new year.
 
In the meantime, if we receive any media enquiries, we may return to you for advice to ensure we
maintain a consistent message.
 
Please note I will be on extended leave from 22 November – my colleague  will be
leading this work in my absence. Please don’t hesitate to give me a call before then if you wish to
discuss.
 
Warm regards,
 

 

Director – Sunscreen Taskforce
Complementary & OTC Medicines Branch
Medicines Regulation Division | Health Products Regulation Group
Australian Government Department of Health and Aged Care
T:  | E: @health.gov.au
Location: Level 1, 27 Sherger Drive, Fairbairn 2609
PO Box 100, Canberra ACT 2601, Australia
 
The Department of Health and Aged Care acknowledges First Nations peoples as the Traditional
Owners of Country throughout Australia, and their continuing connection to land, sea and community.
We pay our respects to them and their cultures, and to all Elders both past and present.
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we recraft this as..
'Clinical advice remains unchanged - the benefits of sunscreen continue to outweigh
any theoretical risks posed by some sunscreen chemicals'

6. finally, the talking points i have made some suggested changes.. we need to say right at
the start that sunscreens are safe.   I have attached this document (tracked) noting that i
cannot save any changes into TRIM for this document. 

thanks again for all of your work on this. 

robyn

From: @health.gov.au>
Sent: Wednesday, March 5, 2025 2:32 PM
To: @health.gov.au>; 

@health.gov.au>; LANGHAM, Robyn <Robyn.LANGHAM@Health.gov.au>; 
@health.gov.au>; @health.gov.au>; 

@Health.gov.au>; @health.gov.au>;
@Health.gov.au>; CLARKE, Avinash

<Avinash.CLARKE@Health.gov.au>; 
@Health.gov.au>

Cc: @health.gov.au>; 
@industrialchemicals.gov.au>; 
@Health.gov.au>; @Health.gov.au>; 

@Health.gov.au>; @health.gov.au>; 
@Health.gov.au>; @health.gov.au>; SYME, Sarah

<Sarah.Syme@health.gov.au>
Subject: Sunscreen Comms Reference Group - Input on updated materials by COB 6 March
[SEC=OFFICIAL]
 
Hi all
 
We are re-activating the Sunscreen Communication Reference Group ahead of the anticipated
mid-April publication of the safety review report and public consultation for the scheduling
process.
 
The updated materials, approach and messaging align with the medical experts’ input provided at
the December meeting chaired by Prof Robyn Langham.
 
We are specifically seeking your review and feedback on the following documents:
 

1. DRAFT Media Release - D24-4445890
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2. DRAFT Landing Page – D25-932651
3. Talking Points – D25-846157

 
Please send your comments or tracked changes by COB 6 March 2025.
 
We apologise for the short turnaround, however, the team needs to get Executive approval and
package up for a ministerial brief due early next week.
 
The following documents/links are provided as reference:
 

1. DRAFT Min Brief - D25-803060
2. DRAFT Communication Strategy - D24-4058884
3. FINAL Dear Healthcare Professional Letter - D24-4437749
4. Summary of Sunscreen Roundtable Discussion from Robyn - D25-555355
5. TGA’s literature review
6. ASEM consultation results

 
Many thanks

 
 
From: @health.gov.au> 
Sent: Friday, 8 November 2024 8:47 AM
To: @health.gov.au>; 

@health.gov.au>; LANGHAM, Robyn <Robyn.LANGHAM@Health.gov.au>; 
@health.gov.au>; @health.gov.au>;

@Health.gov.au>; @health.gov.au>;
@health.gov.au>; 

@Health.gov.au>; @health.gov.au>;
CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>
Cc: @health.gov.au>; 

@industrialchemicals.gov.au>; 
@Health.gov.au>; @Health.gov.au>; 

@health.gov.au>; @Health.gov.au>; 
@health.gov.au>; 

@Health.gov.au>; @health.gov.au>
Subject: UPDATE: Sunscreen Comms Reference Group [SEC=OFFICIAL]

 
Dear Colleagues,
 
I hope you are well. I wanted to thank you for your input into the draft sunscreen communications
so far and update you on our progress.
 
As mentioned in our last meeting, we were seeking clinical advice to inform our communications
and activities. We are now planning to formally seek advice from clinical experts during the
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Advisory Committee on Medicines meeting from 4-6 December. After this, we will update the
communications and discuss taking this issue to the joint medicines and chemical scheduling
meeting in June 2025.
 
Therefore, we will not need to conduct any more work on the communications until we receive
this advice. We will return to the reference group for a review of the updated communications in
the new year.
 
In the meantime, if we receive any media enquiries, we may return to you for advice to ensure we
maintain a consistent message.
 
Please note I will be on extended leave from 22 November – my colleague  will be
leading this work in my absence. Please don’t hesitate to give me a call before then if you wish to
discuss.
 
Warm regards,
 

 

Director – Sunscreen Taskforce
Complementary & OTC Medicines Branch
Medicines Regulation Division | Health Products Regulation Group
Australian Government Department of Health and Aged Care
T:  | E: @health.gov.au
Location: Level 1, 27 Sherger Drive, Fairbairn 2609
PO Box 100, Canberra ACT 2601, Australia

 
The Department of Health and Aged Care acknowledges First Nations peoples as the Traditional
Owners of Country throughout Australia, and their continuing connection to land, sea and community.
We pay our respects to them and their cultures, and to all Elders both past and present.
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Acting Assistant Secretary

Regulatory Engagement Branch

Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government Department of Health, Disability and Ageing
T:   | E: @health.gov.au
 
 
 

From: @tga.gov.au> 
Sent: Tuesday, 8 July 2025 10:15 AM
To: @health.gov.au>; @health.gov.au>;

@Health.gov.au>; 
@Health.gov.au>; @tga.gov.au>

Cc: @health.gov.au>; 
@Health.gov.au>; @Health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>; 

@health.gov.au>; @health.gov.au>
Subject: RE: UPDATED PUBLICATION DATE 8 JULY 2025 - RE: Publication Schedule for Sunscreen
Ingredients Project [SEC=OFFICIAL]

 
Thanks 
 
I have updated the media release draft to reflect the changes made in TRIM. I will publish the
media release after all the other sunscreen pages have been published.
 
Please let me know if you need anything else.
 
Thank you.
 
Kind Regards,

Web Experience Developer – Web Experience Section
HPRG Digital Brach
 

Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government, Department of Health, Disability, and Ageing
E: @health.gov.au
Location: Gulgana Building, Fairbairn
PO Box 100, Woden ACT 2606, Australia

   
The Department of Health, Disability, and Ageing acknowledges First Nations peoples as the
Traditional Owners of Country throughout Australia, and their continuing connection to land, sea and
community. We pay our respects to them and their cultures, and to all Elders both past and present.
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From: @health.gov.au> 
Sent: Tuesday, 8 July 2025 10:03 AM
To: @health.gov.au>; 

@Health.gov.au>; @Health.gov.au>;
@tga.gov.au>

Cc: @health.gov.au>; 
@Health.gov.au>; @Health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>; 

@health.gov.au>; @health.gov.au>
Subject: RE: UPDATED PUBLICATION DATE 8 JULY 2025 - RE: Publication Schedule for Sunscreen
Ingredients Project [SEC=OFFICIAL]
Importance: High

 
Hi all,
 

I have just had a discussion with Gaelene, Sharon and Kartik who have agreed to removed the 3rd

paragraph of the media release. This has now been updated in TRIM and can proceed.
 
Regards

 

Acting Assistant Secretary

Regulatory Engagement Branch

Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government Department of Health, Disability and Ageing
T:   | E: @health.gov.au
 
 
 

From:  
Sent: Tuesday, 8 July 2025 9:53 AM
To: @health.gov.au>; 

@Health.gov.au>; @Health.gov.au>;
@tga.gov.au>

Cc: @health.gov.au>; 
@Health.gov.au>; @Health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>; 

@health.gov.au>; @health.gov.au>
Subject: RE: UPDATED PUBLICATION DATE 8 JULY 2025 - RE: Publication Schedule for Sunscreen
Ingredients Project [SEC=OFFICIAL]
Importance: High

 
Dear Colleagues,
 
I would like the publication of the media release to be paused. The internal review of the socials
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message has picked up changes in the media release we weren’t aware which needs additional
discussion.
 
Please contact me if there are questions. I am trying to get this resolved ASAP.
 
Regards

 

Acting Assistant Secretary

Regulatory Engagement Branch

Regulatory Practice and Support Division | Health Products Regulation Group
Australian Government Department of Health, Disability and Ageing
T:   | E: @health.gov.au
 
 
 
 

From: @health.gov.au> 
Sent: Monday, 7 July 2025 4:44 PM
To: @Health.gov.au>; 

@health.gov.au>; @Health.gov.au>; TGA
@tga.gov.au>

Cc: @health.gov.au>; 
@Health.gov.au>; @Health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>

Subject: RE: UPDATED PUBLICATION DATE 8 JULY 2025 - RE: Publication Schedule for Sunscreen
Ingredients Project [SEC=OFFICIAL]

 
Thanks  for filling out the last web request details.
 
WEB TEAM: Please note publication time is 10.00 am AEST, so all the different areas in
the Department are ready to respond when media/enquiries come in.
 
I’ll be on-site as well, and available via mobile, if required. My mobile 
 
Thanks,

 

Director (A/g) – Complementary Medicines Evaluation Section
Complementary and OTC Medicines Branch
Medicines Regulation Division | Health Products Regulation Group
Australian Government, Department of Health, Diability and Ageing
T:  | E: @health.gov.au
Location: Fairbairn, Gulgana Level 1 South East
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PO Box 100, Woden ACT 2606, Australia

Gulgana First Aid Officer: On-site Tuesdays and Thursdays

The Department of Health, Disability and Ageing acknowledges First Nations peoples as the Traditional Owners of
Country throughout Australia, and their continuing connection to land, sea and community. We pay our respects to them
and their cultures, and to all Elders both past and present.
 
 

From: @Health.gov.au> 
Sent: Monday, 7 July 2025 3:21 PM
To: @health.gov.au>; @health.gov.au>;

@Health.gov.au>; @tga.gov.au>
Cc: @health.gov.au>; 

@Health.gov.au>; @Health.gov.au>;
@health.gov.au>; 

@health.gov.au>; @health.gov.au>;
@health.gov.au>; 

@health.gov.au>; @health.gov.au>
Subject: RE: UPDATED PUBLICATION DATE 8 JULY 2025 - RE: Publication Schedule for Sunscreen
Ingredients Project [SEC=OFFICIAL]

 
Hello everyone
 
Just to update, the pre-meeting consultation document and the consultation hub and eDM
are ready expect for the links to the safety reviews. I have submitted a request to publish
the landing page for consultation of TGA website (D25-2826766 ; not to confuse with the
Consultation hub which we can publish ourselves). I think the sequence of events will be
 

1. Publication 1 of 3 - Safety reviews are published by the web team
2. Publication 2 of 3 – publication of pre-meeting public notice (PMPN) calling for

submissions on proposed scheduling changes
a. I update the PMPN (D25-2752198) with links to the safety review (published

under 1) and open the consultation with the PMPN embedded. The PMPN is
published only in the consultation hub and not published separately on TGA
website.

b. Web team publishes the landing page for consultation (D25-2826766) on TGA
website with links to the specific consultation (published under 2(a) above)

Note: This step can happen immediately after the publication of safety
reviews. However public will see that the consultation is not open until we
publish.

c. I send out the eDMs for consultation on the PMPN.
3. Publication 3 of 3 – media release and landing page – can happen before or parallel

to 2 (publication of the PMPN)
 
Let me know of any comments or concerns. I will be in office tomorrow and can also be
contacted on 
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Regards

 
From: @health.gov.au> 
Sent: Tuesday, 1 July 2025 3:37 PM
To: @health.gov.au>; 

@Health.gov.au>; @tga.gov.au>
Cc: @health.gov.au>; 

@Health.gov.au>; @Health.gov.au>;
@health.gov.au>; 

@Health.gov.au>; 
@health.gov.au>; @health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>

Subject: UPDATED PUBLICATION DATE 8 JULY 2025 - RE: Publication Schedule for Sunscreen
Ingredients Project [SEC=OFFICIAL]
Importance: High

 
Hi all,
 
Sorry to put a spanner in the works.
 
There has been a change to the publication date. The UPDATED date of publication is now 8 July
2025.
 
Please note that the sequence of publishing is critical.
 
Please note there is a change in the TRIM link in the SEB Web request WEB-2198 (Highlighted
below) as there were further changes are clearance was re-sought.
 

1. Publication 1 of 3 – Web publication request to come from SEB (Web request WEB-2198)

Safety review of seven active sunscreen Ingredients (D25-2148966 – Publication ready

version).

Safety review of benzophenone (D25-1519220 – Publication ready version).
 

2. Publication 2 of 3 – Web publication request to come from REB (REB will progress with

this web request on their end)

Pre-meeting publication notice.  
 

3. Publication 3 of 3 – Web publication request to come from COMB (Web request WEB-

2194)

Media Release (D25-1144490)    

Landing Page (D25-932651)
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Apologies for any inconvenience caused,

 

From: @health.gov.au> 
Sent: Monday, 30 June 2025 8:56 PM
To: @Health.gov.au>; 

@health.gov.au>; @tga.gov.au>
Cc: @health.gov.au>; 

@Health.gov.au>; @Health.gov.au>;
@health.gov.au>; 

@Health.gov.au>; 
@health.gov.au>; @health.gov.au>;

@health.gov.au>; 
@health.gov.au>; @health.gov.au>

Subject: Re: JUNE UPDATE - RE: Publication Schedule for Sunscreen Ingredients Project
[SEC=OFFICIAL]

 
Hi 
 
That one is in progress. We also have to prepare the consultation hub as well. We’ll let

 know  when it’s ready to go. 
 
Regards

---
Sent from Workspace ONE Boxer
On 30 June 2025 at 20:13:28 AEST, @Health.gov.au>
wrote:

Hi 
 
Thanks so much for this update. When I checked this afternoon, we did not have a web
request for Publication 2 of 3 – Pre-meeting publication notice, which I note was to come
from REB.
 
I meant to call you to discuss today but time got away. It would be great if you could liaise
directly with the web publishing team  about this so we can ensure
everything happens at the right time.
 
Warm regards,

 
 (she/her)

Acting Director, HPRG Web Experience Section
HPRG Digital Branch
Regulatory Practice and Support Division | Health Products Regulation Group
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Australian Government, Department of Health, Disability and Ageing
T:   | E: @health.gov.au
 
This email comes to you from Ngunnawal Country.
Location: Gulgana Building
PO Box 100, Woden ACT 2606, Australia

   
The Department of Health, Disability and Ageing acknowledges First Nations peoples as the
Traditional Owners of Country throughout Australia, and their continuing connection to land,
sea and community. We pay our respects to them and their cultures, and to all Elders both
past and present.
 
From: @health.gov.au> 
Sent: Monday, 30 June 2025 2:47 PM
To: @Health.gov.au>; 

@Health.gov.au>; @health.gov.au>;
@health.gov.au>; TGA Website

@tga.gov.au>
Cc: @health.gov.au>; 

@health.gov.au>; @Health.gov.au>;
@health.gov.au>; 

@Health.gov.au>; 
@health.gov.au>; 

@health.gov.au>
Subject: RE: JUNE UPDATE - RE: Publication Schedule for Sunscreen Ingredients Project
[SEC=OFFICIAL]

 
Hi Web Team and Web publication team,
 
Following our web requests submitted in April, we’ve now received confirmation that
senior executives are comfortable for the process to proceed, and the Ministerial Office
has been briefed accordingly:
 

It is now planned to publish the pre-meeting notice in the week starting 30 June
2025 (the regulations require a minimum 20 business-day consultation period
after publication of the notice). This precedes discussion at a special Joint
meeting of the Advisory Committee of Chemicals Scheduling (ACCS) and Advisory
Committee on Medicines Scheduling (ACMS) being organised for a date in
September (tentatively a day on 9-11 or 16-18 September).

 
Our current aim is to publish the following on Thursday, 3 July 2025. Should
there be any changes to this timeline, we will ensure your teams are informed
as soon as practicable. Please note that the sequence of publishing is critical.
 
Please note there is a change in the TRIM link in the SEB Web request WEB-2198
(Highlighted below) as there were further changes are clearance was re-sought.
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2. Publication 1 of 3 – Web publication request to come from SEB (Web request
WEB-2198)

Safety review of seven active sunscreen Ingredients (D25-2148966 – Publication
ready version).
Safety review of benzophenone (D25-1519220 – Publication ready version).

 

3. Publication 2 of 3 – Web publication request to come from REB (REB will
progress with this web request on their end)

Pre-meeting publication notice.  
 

4. Publication 3 of 3 – Web publication request to come from COMB (Web request
WEB-2194)

Media Release (D25-1144490)    
Landing Page (D25-932651)

 
Please don’t hesitate to reach out should you need further assistance or clarification.
 
Kind regards,

 

Director (A/g) – Complementary Medicines Evaluation Section
Complementary and OTC Medicines Branch
Medicines Regulation Division | Health Products Regulation Group
Australian Government, Department of Health, Diability and Ageing
T:  E: @health.gov.au
Location: Fairbairn, Gulgana Level 1 South East
PO Box 100, Woden ACT 2606, Australia
Gulgana First Aid Officer: On-site Tuesdays and Thursdays
The Department of Health, Disability and Ageing acknowledges First Nations peoples as the Traditional
Owners of Country throughout Australia, and their continuing connection to land, sea and community. We pay
our respects to them and their cultures, and to all Elders both past and present.
 

From:  
Sent: Tuesday, 15 April 2025 10:48 AM
To: @Health.gov.au>; 

@Health.gov.au>; @health.gov.au>
Cc: @health.gov.au>;

@health.gov.au>; @Health.gov.au>;
@health.gov.au>; 

@health.gov.au>;
@health.gov.au>

Subject: UPDATE - RE: Publication Schedule for Sunscreen Ingredients Project
[SEC=OFFICIAL]
Importance: High
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UPDATE: Potential change in plans – PLEASE HOLD OFF THE PUBLICATIONS
 
Dear Web team
 
PLEASE PUT A HOLD ON THE BELOW PUBLICATIONS AS THE SENIOR EXECs
DISCUSS A POTENITAL CHANGE IN THE OVERALL PROCESS.
 
Regards

 
 
Dear Web team
 
Thank you once again for meeting with us recently to discuss a plan ahead.
 
As promised, please find below the list of documents scheduled for publication as part
of the overall sunscreen ingredients project, along with the scheduling public
consultation (via Citizen Space). These documents are listed in the proposed order of
publication:
 

4. Publication 1 of 3 – Web publication request to come from SEB (Web request
WEB-2198)

Safety review of seven active sunscreen Ingredients (D25-1519215 – Publication
ready version).
Safety review of benzophenone (D25-1519220 – Publication ready version).

 

5. Publication 2 of 3 – Web publication request to come from REB

Web page associated with the scheduling public consultation.  
 

6. Publication 3 of 3 – Web publication request to come from COMB (Web request
WEB-2194)

Media Release (D25-1144490)    
Landing Page (D25-932651)

 

I hope this information assists in planning the publication process.
 
Please do not hesitate to contact me if you require any further information.
 
Regards

s22

Document 22



 

 
 

Senior Evaluator – Complementary Medicines Evaluation Section
Complementary and OTC Medicines Branch

Medicines Regulation Division | Health Products Regulation Group
Australian Government, Department of Health and Aged Care
T:  | E: @health.gov.au
Location: Level 1, 27 Scherger Drive, Fairbairn ACT
PO Box 100, Woden ACT 2606, Australia
 
This response is general information given to you without prejudice; it is not binding on the TGA and you
should get your own independent legal advice to ensure that all the legislative requirements are met. The
Department of Health and Aged Care acknowledges First Nations peoples as the Traditional Owners of
Country throughout Australia, and their continuing connection to land, sea and community. We pay our
respects to them and their cultures, and to all Elders both past and present.

 
 
-----Original Appointment-----
From: @health.gov.au> 
Sent: Friday, 28 March 2025 3:03 PM
To: ;

Subject: Sunscreen ingredients web publishing [SEC=OFFICIAL]
When: Monday, 7 April 2025 3:30 PM-4:00 PM (UTC+10:00) Canberra, Melbourne,
Sydney.
Where: Microsoft Teams Meeting

 
Hi all
 
We are starting to finalise all of the elements that will need to be published in parallel for
the Sunscreen ingredients work.
 

 we wanted to have a chat with you both about the best way to compile
the request, given there will be multiple branches/approvers involved.
 
Cheers

 

[SEC=OFFICIAL]
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A

 

Avinash Clarke

02 5132 1436

 

From: HENDERSON, Nick <Nick.Henderson@health.gov.au> 
Sent: Friday, 31 January 2025 11:26 AM
To: @Health.gov.au>; LAWLER, Tony
<Anthony.LAWLER@Health.gov.au>
Cc: CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>; VUCKOVIC, George
<George.VUCKOVIC@Health.gov.au>
Subject: RE: Sunscreen Safety Report - FOI Release [SEC=OFFICIAL]

 

Ok

 

Avi and George, we’ll need to have TPs and comms (including web content) ready
by COB Monday.  I advised the MO this morning we will also provide Min Brief
with key points, this will need to go to MO COB Monday as well

 

From: @Health.gov.au> 
Sent: Friday, 31 January 2025 11:25 AM
To: HENDERSON, Nick <Nick.Henderson@health.gov.au>; LAWLER, Tony
<Anthony.LAWLER@Health.gov.au>
Cc: CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>; VUCKOVIC, George
<George.VUCKOVIC@Health.gov.au>
Subject: RE: Sunscreen Safety Report - FOI Release [SEC=OFFICIAL]

 

 confirmed with me this morning that the deadline is Monday.   

 

From: HENDERSON, Nick <Nick.Henderson@health.gov.au> 
Sent: Friday, 31 January 2025 11:23 AM
To: @Health.gov.au>; LAWLER, Tony
<Anthony.LAWLER@Health.gov.au>
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Cc: CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>; VUCKOVIC, George
<George.VUCKOVIC@Health.gov.au>
Subject: RE: Sunscreen Safety Report - FOI Release [SEC=OFFICIAL]

 

Thanks 

 

I understood the deadline was Tuesday/Wednesday?

 

From: @Health.gov.au> 
Sent: Friday, 31 January 2025 10:44 AM
To: LAWLER, Tony <Anthony.LAWLER@Health.gov.au>; HENDERSON, Nick
<Nick.Henderson@health.gov.au>
Subject: Sunscreen Safety Report - FOI Release [SEC=OFFICIAL]

 

Hi both,

 

4 documents will be released on Monday, 3 February 2025
minimal redactions (principally limited to “deliberative content” by way of
internal comments on drafts).

 

Regards

 

Regulatory Legal Services Division (16 - 31 January 2025)

Regulatory Legal Services Division | Health Products Regulation Group | Therapeutic Goods
Administration

Australian Government, Department of Health and Aged Care

T:  | E: Grant.Moodie@health.gov.au

Location: Level 15, 595 Collins Street, Melbourne 3000

PO Box 100, Woden ACT 2606, Australia
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Summary of roundtable discussion 

TGA’s risk assessment of sunscreen ingredients  

11.00am- 1pm, Wednesday 18 December 2024 

Teleconference 

 

Chair: Professor Robyn Langham AM 

Attendees: see attached  
 
Agenda item 1:  Welcome and introductions 

Professor Langham opened the meeting. The list of attendees is included at Attachment 1. 

Agenda item 2:  Sunscreen risk assessment- current status and possible future 
direction 

• Professor Langham presented on the risk management of sunscreen chemicals in Australia.  
• It was reiterated that skin cancer is a major health issue in Australia. The age-standardised rate 

of melanoma in Australia increased from 46 cases per 100,000 persons in 2000 to an estimated 
55 cases per 100,000 persons in 2021.  

• It was noted that the TGA undertook a review of sunscreen ingredients following regulatory 
changes progressed by the FDA in 2019, with a single change to maximum concentration of one 
chemical by the EMA in 2022. 

• An overview of the AICIS review of homosalate was provided.  
• It was noted that the TGA conducted two recent reviews; 

o The first review led to the development of the Australian Sunscreen Exposure Model 
(ASEM). The ASEM was proposed to provide a standardised method for calculating 
sunscreen exposure, reducing discrepancies in risk assessments. It was developed to 
align with Australian conditions (i.e. high UV light levels) and consumer practices (i.e. 
outdoor lifestyle), ensuring sunscreens are safe and effective when used as directed. The 
TGA undertook extensive targeted pre-public consultation between May-July 2024 to 
develop the ASEM and public consultation again between July and August 2024. There 
was broad in-principle support from this consultation for the adoption of the ASEM for 
estimating therapeutic sunscreen exposure for ingredient risk assessments. 

o The second review is the risk assessment of seven chemicals in Australian sunscreens, 
the Draft Risk Assessment of 7 Active Sunscreen Ingredients, noting a theoretical risk 
with two of the seven chemicals from the extensive literature review and with the 
application of the ASEM to allow for a local contextualisation.  

Following a brief overview of the proposed next steps, including a proposed scheduling change to 
limit concentrations of the chemicals in question in therapeutic sunscreens, the proposed messaging 
was also presented, forming the basis of the subsequent roundtable discussion.  

 

Agenda item 3:  Roundtable discussion 
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The group felt that the work undertaken was thorough and detailed. There was concern that 
the term ‘low risk’ was not one that the public would readily understand in applying to their 
own context.  

There was discussion on the utility of the ASEM (particularly with respect to calculation of 
surface area), and some questions regarding the specifics of the PK analysis of some 
chemicals in the draft document.  

There was a clear and consistent view of the group that supporting the use of sunscreens to 
prevent skin cancers should be front and centre of any campaign. Any messaging that 
advises reduction or avoidance would result in the risk of shunning sunscreen.  

The advice from the group was that there was no clear evidence to bring about a change in 
practice at this time. There was support for an ongoing measured regulatory approach, 
ensuring an ongoing message of the safety and utility of sunscreens. A number of examples 
and approaches concerning sunscreen use were shared, particularly Queensland Health and 
also a strong social media presence.  

Further discussion regarding advice to infants and pregnant women were discussed. Advice 
was on softening the advice from an absolute, particularly with respect to advice for 
pregnant women.  Providing clear and correct advice in the first instance will avoid the need 
to dispel myths down the track. Advice was on providing a balanced approach (avoiding skin 
cancer, maintaining Vitamin D levels through sun exposure rather than advice to avoid using 
sunscreen when pregnant because of a minimal theoretical risk of harm) 

The group also gave clear advice that messaging from all sectors should be aligned, and that 
advice to apply to certain body parts only would result in a reduced and harmful use of 
sunscreen. There was also a request for new educational resources for primary care. 

 Prof Langham concluded the meeting by thanking all those present for their time and efforts, with an undertaking to keep the group informed of ongoing work.  
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1. Summary
Meeting title Expert stakeholder roundtable - TGA's toxicology review of sunscreen ingredients
Attended participants 22
Start time 12/18/24, 10:46:41 AM
End time 12/18/24, 1:00:57 PM
Meeting duration 2h 14m 16s
Average attendance time 1h 47m 7s

2. Participants
Name First Join Last Leave In-Meeting Duration Email Participant ID (UPN) Role
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Dear all,
 
Thank you for confirming your participation in tomorrow’s expert roundtable discussion regarding
TGA’s risk assessment of sunscreen ingredients.
 
Date- Wednesday 18 December 2024, 11am – 1pm
 
Venue - All external experts are attending the meeting virtually via Microsoft Teams. The meeting
link can be found within the TGA calendar invite.  
 
Papers- All relevant papers are available on GovTeams, available at Meeting Papers. You should
have access to five documents:

Agenda
Roundtable paper- TGA risk assessment of sunscreen ingredients
Attachment 1- Australian Sunscreen Exposure Model
Attachment 2- Risk Assessment of Seven Active Sunscreen Ingredients (Working Copy)
Attachment 3- Benzophenone Risk Assessment (Working Copy)

 
DOIs- Please ensure you have submitted your DOI paperwork prior to attendance.
 
If you require assistance with accessing the documents or entering the meeting tomorrow, please
feel free to contact me directing via email at @health.gov.au or via phone on

.
 
I look forward to meeting you all tomorrow.
 
Kind regards,

 
 

Senior Policy Officer/Director
Chief Medical Adviser Unit

He Regulation Group
T: | E: @health.gov.au  
Location: 27 Scherger Drive, Level 2
PO Box 100, Canberra ACT 2601, Australia

The Department of Health and Aged Care acknowledges the traditional owners of country throughout
Australia, and their continuing connection to land, sea and community. We pay our respects to them and their
cultures, and to all Elders both past and present.

 
 

"Important: This transmission is intended only for the use of the addressee and may
contain confidential or legally privileged information.  If you are not the intended
recipient, you are notified that any use or dissemination of this communication is strictly
prohibited.  If you receive this transmission in error please notify the author immediately
and delete all copies of this transmission."
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CUTANEOUS UV EXPOSURE

Solar radiation reaching the skin
The solar spectrum includes several wavebands 
ranging from the very short cosmic rays to very long 
radio waves and beyond. Solar radiation reaching the 
surface of the earth, and thereby the surface of our 
skin, contains infrared (700-2500 nm), visible (400-
700 nm), and ultraviolet radiation (UVR) (290-400 
nm). UVR is invisible.

Although UVR represents less than 9% of the total 
solar irradiance between 290 and 2500 nm received 
on the earth’s surface,[1] the UV photons have the 
greatest biological impact. More precisely, there are 

three categories of UVR. UVC rays (100-290 nm) are 
the shortest in wavelength and are filtered out by the 
ozone layer. In contrast, UVB rays (290-320 nm) and 
UVA (320-400 nm) reach the earth’s surface and are 
responsible for cutaneous photobiological events. UVA 
can be further subdivided into longer wavelengths, 
UVA1 (340-400 nm), and shorter wavelengths, UVA2 
(320-340 nm).[2]

UVB radiation reaches the earth in relatively low 
amounts (about 0.5% of solar spectral irradiance at 
ground level, integrated over 290-2500 nm range) and 
is highly energetic. In contrast, UVA rays are lower in 
energy, but they are at least 20 times more abundant. 
95% of UV rays reaching the ground level are UVA.[1]

Various factors influencing skin exposure to solar 
ultraviolet rays
The solar UV irradiance highly varies because it 
depends on geo-orbital and environmental parameters.

Geo-orbital parameters include latitude, date of the 
year, and hour of the day.[3,4] All these factors are 
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ABSTRACT

Solar ultraviolet (UV) radiation reaching the earth is a combination of UVB (290–320 nm) 
and UVA (320–400 nm) wavelengths. Since UVA is less energetic than UVB, UVB has long 
been thought to be the factor responsible for the damaging effects of solar radiation. But with 
modern tools such as in vitro models, it has been proven that UVA plays a major role. The 
objective of this review is to show how skin may be exposed to UV light and to highlight the 
clinical aspects of UV-induced skin damages with the respective contribution of UVB or UVA. 
Even if UVA is less energetic than UVB, it is more abundant and penetrates deeper into the 
skin, reaching as far as the dermis. Various factors also influence skin exposure to UV light: 
the latitude, season, and time of the day. Acute as well as chronic sun exposure induces 
short- and long-term clinical damages. Erythema and pigmentation are immediate responses 
of normal human skin exposed to UV radiation. The long-term effects are photoaging and 
photocarcinogenesis. In particular, UVA appears to play a major role in the deterioration of 
dermal structure leading to the photoaged appearance of the skin.

Key words: Photoaging, photocarcinogenesis, pigmentation, ultraviolet
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erythemal reaction to UVR depends on the wavelength 
range. Increasing wavelength decreases considerably 
the erythemal effectiveness. UVB, particularly at 
307 nm, is the most effective waveband for eliciting 
erythema in the human skin. UVA radiation is 1000-
fold less potent in producing skin erythema.

UVB-induced erythema is a delayed response. It 
reaches a peak at 6-24 h depending on the dose,[16] with 
erythema, pruritus, and pain in sun-exposed areas. 
This erythema fades over a day or longer, depending 
on the dose and the skin type.[17] In skin type I, it may 
last longer compared to skin type III or IV.[4] UVA-
induced erythema contributes to at least 15% of total 
sun-induced erythema.[18] The minimal erythema 
dose (MED) is defined as the UVB dose that induces 
minimally perceptible or detectable erythema. This 
biological value obviously varies from one subject to 
another. It depends on the skin phototype as well as 
the skin color typing and body area. MED increases 
with higher skin type.[19] Since most Indians have 
Fitzpatrick skin phototypes III-V, they obviously have 
a higher MED than Caucasian skin. It is nevertheless 
important to note that there is a considerable overlap 
of MED between skin phototypes, especially in the 
mid-dose range [Figure 3]. Similarly, people involved 
in outdoor occupation have a higher MED as compared 
to people involved in indoor occupation.

Later changes include hyperkeratosis (increased 
scaling), acanthosis (epidermal thickening), 
disorganization and misalignment of keratinocytes, 
dermal vascular ectasia, and mononuclear perivascular 
infiltration.

Pigmentation
Sun exposure induces the UVA and UVB pigmentation 
phenomena. UVA-induced changes in color begin 
with an immediate darkening of the skin due to 
photo-oxidation of pre-existing melanin [immediate 
pigment darkening (IPD)].[18,20] In skin types III and 
IV, this pigmentation may appear within a short 
single exposure to UVA (dose less than 6 J/cm).[21] 
A partial fading occurs rapidly within 1 h after the 
end of exposure. As it decreases, the pigmentation 
progressively loses its blue component within 2 h 
post-exposure. The phenomenon is more prominent in 
darkly pigmented individuals and it does not protect 
the skin against the effects of UVB radiation.[4]

Following exposure to UVA doses higher than about 
10 J/cm2, a stable residual pigmentation is observed 
after the transient part of IPD has faded out. This 

associated with UVR overexposure. It is an acute skin 

inflammatory reaction associated with redness. The 

Figure 2: Diagram showing depth of UV penetration into the skin 
and photon-associated energy according to wavelength: UVA 
penetrates deeper

Figure 3: Distribution of MED with SSR filter in skin types I-IV. 
These data show a considerable overlap, especially in the mid-
dose range (from 19)
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However, melanization produced by cumulative UVA 
exposures appears to be much longer lasting (several 
months or even a year) than that acquired with UVB 
exposures.

UVB pigmentation phenomena result in a homogeneous 
color, which can bring some natural protection. On 
the contrary, UVA pigmentation is not protective, as 
shown by the absorbance spectra of UVA-induced 
pigmentation which is under 0 from 290 to 400 nm.[23]

UV-pigmentation can lead to irregular pigmentation 
and hyperpigmented areas. In particular, melasma 
[Figure 4], post-inflammatory pigmentation, and 
actinic lentigines are associated with exposure to 
UVR.[24]

Pigmented changes are the major sign of skin photoaging 
in Asians.[25-27] An ethnic group-related variation in 
melanosome distribution was reported,[28-32] showing a 
mix of individual (about 60%) and aggregated (about 
40%) melanosomes in Asian skin, whereas aggregated 
melanosomes (85%) prevail in European skin.[32,33] 
The density and highly variable size of melanosomes 
in Asian skin could account for the irregular, spotty 
pigmentation associated with photoaging. It is also 
known that in darker-skinned individuals, UVA 
induces greater pigmenting effects than UVB.[34]

Long-term effects: Photoaging and photocarcinogenesis
Photoaging
The damage caused to the skin by chronic sun exposure 
differs in many respects from natural aging. Photoaged 
skin is characterized by numerous clinical signs, fine 

pigmentation [persistent pigment darkening (PPD)] 
remains detectable for a few days or weeks, depending 
on the UVA dose applied and this is particularly seen 
in skin with phototypes III or IV.[21] It is also due to 
melanin photo-oxidation. A minimal PPD dose is 
about 15 J/cm2 and represents somewhat less than the 
UVA dose received over 1 h of exposure to a quasi-
zenithal sun.[22]

The neo-melanization or delayed pigmentation is 
characterized by a visible brown pigmentation in 
UV-exposed skin, which represents an increase in 
epidermal melanin content. It becomes visible after 
about 72 h. An acute erythemogenic dose of UVB is 
necessary to induce delayed pigmentation. Both UVA 
and UVB can cause tanning, but UVA is less effective. 

Figure 4: Melasma of the face in an Indian man (Courtesy: Prof. 
Ortonne)

Figure 5: A 70-year-old Indian woman –Sun-protected versus sun-exposed skin (Courtesy: Prof. Inamadar)
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and coarse wrinkling, laxity, leathery appearance, 
mottled pigmentation reflected by lentigines, fragility, 
impaired wound healing, and telangiectasias. [Figure 5] 
clearly illustrates this impact of sun exposure on skin.

Histologic and ultrastructural studies have revealed 
that the major alterations in photoaged skin are 
found in the connective tissue (dermis).[35-37] Damage 
induced by UVR is primarily reflected by an impaired 
collagen fibril network and accumulation of abnormal, 
amorphous, elastin-containing material.[38] Increased 
lysozyme staining on abnormal elastic fibers from sun-
damaged skin has been reported.[39] As lysozyme at high 
concentrations inhibits the activity of collagenase and 
elastase, it prevents the elastic fibers component from 
proteolysis. Greater deposition follows repeated UVA 
exposure. In actinically damaged skin, there is also 
a loss of collagen associated with change in collagen 
composition (i.e. an increase in collagen III/collagen 
I ratio). There is a significant correlation between 
reduced level of type I collagen and the severity of 
photodamage in human skin.[40]

Since collagen fibrils and elastin are responsible for the 
firmness and resilience of skin, their disarrangement 
induced by photoaging process causes the skin to look 
older.[41,42]

While the roles of UVB and UVA wavelengths in the 
photoaging process are not fully understood, it is 
known that UVA radiation contributes significantly 
to long-term deterioration of the dermal structure 
and clinical signs of photoaging.[43] In particular, 
repeated exposures to UVA induce alterations within 
the dermal compartment, which correlate with early 
damage occurring during photoaging.[44] An in vivo 
study showed that using repeated low doses of solar 
simulated radiation (SSR) for 6 weeks induces the 
production of some of the major alterations observed 
and/or participating in the long-term photoaging 
process (e.g. reduced level of type I collagen precursor, 
increased lysozyme deposit on elastic fibers). This 
study also demonstrated the efficacy of a daily broad-
spectrum photoprotection in preventing some of those 
biological endpoints.[45]

Photocarcinogenesis
Sunlight overexposure is involved in increasing the 
risk of skin cancer since DNA represents one of its 
biological targets. Indeed, DNA alteration can affect 
many cellular functions and can lead to mutations and 
genetic instability. Unlike UVB which directly impacts 

DNA, UVA toxicity mainly depends on indirect 
mechanisms in which reactive oxygen species (ROS) 
are generated through the activation of endogenous 
photosensitizers present in skin, triggering the 
genotoxic effects. Thus, repetitive low-dose UVA is 
capable of eliciting DNA damage. Evidence for the 
generation of oxidative damage in cultured cells, and 
even in skin biopsy specimens, has been accumulating 
in recent years; several reports have described the 
induction of transient DNA breakage after UVA 
exposure. Purines and pyrimidines can be modified by 
ROS. One of the best studied lesions is 8 oxo-dG, which 
results from the oxidation of the guanine moiety. This 
8 oxo-dG lesion was shown to be premutagenic and it 
is suspected to be involved in the photocarcinogenic 
process initiated by sunlight.[46]

Regarding the clinical data, there is strong evidence 
to support the direct role of sunlight exposure in the 
development of skin cancers, especially non-melanoma 
skin cancers (NMSCs), squamous cell carcinoma (SCC), 
and basal cell carcinoma (BCC).[47] These cancers occur 
more frequently on the head, neck, arms, and hands, 
which are the skin areas most frequently exposed to 
UVR. Actinic keratoses (AK), which are precancerous 
lesions, are also frequent in these body sites.About 
5-20% of these lesions progress to SCC. Lightly 
pigmented individuals (skin types I or II) are more 
prone to NMSC than those with deeply pigmented 
skin.[48] Conventional wisdom has it that the incidence 
of all varieties of skin cancers is lower among Indians 
due to the protective effects of melanin. Nevertheless, 
a recent Indian review showed that there are indirect 
indications that NMSCs may be on the rise in India.[49]

Unlike NMSC, the direct association with UV 
exposure is still under investigation for cutaneous 
malignant melanoma. Severe sunburn episodes during 
childhood may cause the development of melanoma 
on sun-exposed areas. A recent Australian study tends 
to prove that melanoma may be preventable by regular 
sunscreen use in adults.[50]
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Abstract

Humans undertake their daily activities in a number of different postures. This paper aims to compare the anatomical distribution of the
solar erythemal UV to human legs for standing and sitting postures. The exposure ratios to the legs (ratio of the UV exposure to a
particular anatomical site compared to the ambient) have been measured with UV dosimeters for standing and sitting postures of a
manikin. The exposure ratios for the legs ranged from 0 to 0.75 for the different anatomical sites for the sitting posture in summer
(December through February) compared to 0.14 to 0.39 for the standing posture. In winter (June through August) the exposure ratios
ranged from 0.01 to 0.91 for sitting to 0.17 to 0.81 for standing. For the anterior thigh and shin, the erythemal UV exposures increased by
a factor of approximately 3 for sitting compared to standing postures. The exposure ratios to specific anatomical sites have been
multiplied by the ambient erythemal UV exposures for each day to calculate the annual exposures. The annual erythemal exposures to the
anterior thigh and ankle were predicted to be higher than 800 MED for humans sitting outdoors each day between noon and 13:00 h
Australian Eastern Standard Time (EST). For humans standing outdoors during this time, the annual erythemal UV exposure averaged
over each leg site was 436 MED, whereas, the averaged annual erythemal UV exposure was 512 MED for the sitting posture. Similarly,
the annual erythemal UV exposure averaged over each of the sites was 173 MED for humans standing outdoors between 09:00 h EST and
noon each Saturday morning and 205 MED for humans sitting outdoors during this time. These results show that there is increased risk of
non-melanoma skin cancer and malignant melanoma to the lower body if no UV preventative strategies are employed while in a sitting
posture compared to a standing posture.
  2002 Elsevier Science B.V. All rights reserved.

Keywords: UV; Erythemal; Posture; Standing; Sitting

1 . Introduction for predominantly upright postures have been measured
(for example, Refs. [6,9,10]). Annual solar UV exposures

The solar UV exposures to selected human anatomical have been calculated using these exposure ratios. This is
sites, for example the wrist and shoulder during normal necessary for aetiological studies of skin cancer and other
daily activities have been measured using personal UV sun-related disorders and to determine the damaging
dosimeters [1–5]. Additionally, previous researchers have influence of solar UV radiation.
employed polysulphone dosimeters to determine the dis- Previous research has determined the dependence of the
tribution of solar erythemal UV exposure to the human spectral biologically effective solar UV irradiances on
body in predominantly upright positions (for example, sun-normal and horizontal planes [11]. The receiver
Refs. [4,6]). orientation influences the solar UV exposures. Surfaces

Numerical models based on the exposure ratio or the orientated in a sun-normal plane may receive up to 27%
ratio of the exposure to a specific anatomical site compared higher erythemal UV exposures. Humans undertake their
to that to a horizontal plane are used for the calculation of daily activities in a number of different postures. For
longer term UV exposures to humans [7,8]. Exposure ratios example walking and gardening have very different post-

ures, although both activities are undertaken outdoors.
Consequently, it is necessary to measure exposure ratios*Corresponding author. Tel.:161-7-4631-2226; fax:161-7-4631-
for human anatomical sites for postures other than pre-2721.

E-mail address: parisi@usq.edu.au(A.V. Parisi). dominantly upright. Exposure ratios have been reported for
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different postures in full sun for the upper leg [12]. 2 .2. UV exposure distribution
However, more data are required for other sites of the leg.
This is important in a number of settings for humans. Polysulphone dosimeters were placed on a manikin at
Examples are spectators at sporting events, participants at each of the following sites: left thigh anterior and poste-
sporting events, parents and friends as spectators at junior rior, right thigh anterior and posterior, left shin anterior
sports and people confined to wheelchairs. This paper and posterior, right shin anterior and posterior. The man-
compares the differences in the anatomical distribution of ikins were used in this study as ethical issues, such as
the erythemal UV exposures to the lower half of the body overexposure to solar UV prevented the use of humans as
during sitting and standing postures. subjects in a series of experiments. Previous researchers

(for example, Refs. [6,9]) have employed manikins in the
measurement of solar UV exposures to the human body.
The manikins with the attached polysulphone dosimeters

2 . Materials and methods were deployed in an open sports field between 09:00 h
EST and noon at a sub-tropical latitude in Toowoomba

2 .1. UV dosimetry (latitude 27.58S and 693 m above sea level), Australia. For
this location, the surface albedo of the grass was approxi-

The erythemal UV [13] exposures to specific human mately 5% and the nearest buildings were more than 30 m
anatomical sites were measured using UV dosimetry away from the experiment site. For each exposure period,
techniques utilizing polysulphone film [14]. The poly- two dosimeters were exposed in full sun on a horizontal
sulphone film was placed into a 25325-mm plastic holder plane for the calculation of the exposure ratios. The

2with an approximate 1 cm central aperture. The poly- exposure ratios to specific anatomical sites vary with the
sulphone dosimeters were cast and fabricated by the seasons due to the different solar zenith angles and
authors at the University of Southern Queensland, Aus- atmospheric conditions, consequently, for this research, a
tralia. The optical absorbance of the polysulphone film at set of measurements was made in the southern hemisphere
330 nm changes as a result of UV exposure causing summer and a set in the winter.
degradation. The pre- and post-solar UV exposure optical In this experiment, two manikins were used. The first set
absorbance of the polysulphone film was measured at 330 of UV exposure measurements consisted of one manikin in
nm in a spectrophotometer (model UV 1601, Shimadzu, an upright position and the other manikin sitting on a chair,
Kyoto, Japan). The pre- and post-exposure optical ab- with both exposed to full sun conditions. The manikins
sorbance of the dosimeters was measured at four sites over were sufficiently spaced from each other so that there no
the dosimeters in order to minimise the effects of surface was no mutual shading. Both manikins were rotated
variations and thickness changes over the surface of the clockwise by 908 every 15 min to minimise any directional
film. Changes in optical absorbance following exposure effects, such as over exposure to one site, and also to
were standardized by measuring the post exposure ab- replicate the effect of human random orientation to the sun
sorbance of all the dosimeters after a period of more than when outdoors. Previous comparisons of the UV received
24 h following exposure. The overall error associated with by rotating manikins and humans undertaking normal
polysulphone UV dosimetry is of the order of 10% [15]. outdoor activities have shown that the UV exposures to the

The dosimeters were calibrated in units of MED (mini- manikin cheek, hand and thigh provide a good approxi-
mum erythemal dose). This was achieved through the mation of the UV exposures to these sites on humans [16].
exposure of a series of dosimeters on a horizontal plane The manikin UV measurements overestimate the exposures
near a calibrated erythemal UV meter (UV-Biometer, to the shoulder and sternum and underestimate the expo-
model 501, Solar Light, Philadelphia, PA, USA). The MED sure to the lumbar spine and upper arm, probably due to a
is defined as the UV exposure producing barely perceptible tendency of humans to stoop forward and outstretch the
erythema after 8–24 h following UV exposure [7]. The arms and a preference to turn away from the direct sun. In
erythemal UV meter provides the integrated erythemal UV this case, it was impractical to place the manikins on a
for each 15-min interval. The series of calibration dosime- rotating platform, so they were manually rotated every 15
ters were exposed between 09.00 h Australian Eastern min. The second set of exposures consisted of the manikins
Standard Time (EST) and noon. The broadband UV meter each in a standing and sitting position in tree shade. The
was calibrated on a seasonal basis through the direct manikins were again moved clockwise 908 throughout the
comparison of recorded solar irradiances between the exposure period and also moved to follow the shade cast
meter and a UV spectroradiometer. The calibration pro- by the tree, in a similar manner to humans.

22vided 1 MED as equivalent to 216 J m . The spec- The dates of the exposures in the summer were 26 and
troradiometer has calibration traceable to the UV standard 27 February 2001 for the two postures in the full sun and
based at the National Standards Laboratory, CSIRO, in tree shade, respectively. This was repeated in the winter
Lindfield, Australia. on 21 June and 1 August for the two postures in the full
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sun and in tree shade, respectively. The ranges of solar between 09:00 h EST and noon on each Saturday
zenith angles between 09:00 h EST and noon were 19–488 morning outdoors in full sun in a sitting position and
and 45–668in summer and winter, respectively. spends the remainder of the time indoors. The time

The tree species used in this study was aCinnamomum spent outdoors may be as spectators at their children’s
camphora. The denseness of the tree canopy was estimated or friends’ weekend sporting activities or as spectators
by measuring the reduction of the irradiances in the visible at major sporting events.
waveband in the tree shade compared to the visible • Scenario 5: The same group as scenario 1, except they
irradiances in full sun, using a similar technique to Parisi et spend the time either standing or sitting in tree shade
al. [17]. The shade was not dense shade with sun flecks in either as a sport’s spectator or relaxing.
the shade. The irradiances measured in the tree shade were• Scenario 6: The same group as scenario 4, except they
15% of those in the sun. spend the time either standing or sitting in tree shade.

Analysis of these scenarios are important due to the skin2 .3. Scenarios
damage resulting from intermittent UV exposures on
relatively unprotected skin.To quantify the differences in the annual UV exposures

for the two postures to each site UV(S), a numerical model
based on previous models [7,8] has been employed as

3 . Resultsfollows:

UV(S)5O ER (S)AE (1) 3 .1. UV exposure distributioni i
i

where AE is the ambient erythemal UV exposures on an The erythemal UV exposures between 09:00 h EST andi

unshaded horizontal plane for theith day and that has been noon to the six sites on the lower body for the 3-h
summed over each 15-min interval of the day, ER (S) is exposure period in summer are shown in Table 1 for eachi

the exposure ratio for each site during theith day. The of the two postures in full sun. For the anterior thigh and
exposure ratios for each respective site in summer andshin, the exposure increased by a factor of approximately
winter have been linearly interpolated to provide those for three for sitting compared to standing. In comparison, the
the intermediate days. This assumes these days haveexposure dropped to zero for the posterior thigh due to this
similar atmospheric parameters such as ozone levels andsite being between the leg and the chair, and the chair
cloud cover. acting as a shading device for this site. The exposure was

With this model, various hypothetical scenarios for the reduced by a factor of 10 for the posterior shin while
UV exposures can be considered, as follows: sitting. This is due to the shading to this site by the top of

the chair and the upper part of the leg. The exposure to the
posterior ankle for this posture was reduced by a factor of
approximately 2 due to partial shading of this site by the• Scenario 1: A group of the population who spends time
higher parts of the leg. The exposures for the standing andbetween noon and 13:00 h EST outdoors in full sun for
sitting postures in the tree shade are provided for com-each day of the year in an upright posture, either
parison in the final two columns. In the tree shade, thestanding or walking with the remainder of the time of
sitting/standing ratio is 1.6 for the anterior thigh and 1.4day spent indoors. This scenario is designed to repre-
for the anterior ankle. Again the exposure to the posteriorsent indoor workers who spend the lunch hour outdoors
thigh is negligible. The differences compared to full sunstanding or walking.

• Scenario 2: The same group of the population as
Table 1scenario 1 who spend the lunch hour sitting outdoors in
Comparison of the erythemal UV exposures to the lower body for thefull sun. This scenario is designed to estimate indoor
standing and sitting postures in sun and tree shade in summer betweenworkers who spend a lunch hour outdoors in a sitting
09:00 and 12:00 h EST

posture while relaxing or eating lunch.
Erythemal UV exposure (MED)• Scenario 3: A population group who spends the time
Sun Tree shadebetween 09:00 h EST and noon on each Saturday

morning outdoors in full sun in an upright posture and Standing Sitting Standing Sitting
spends the remainder of the time indoors. This scenario

Anterior thigh 3.5 10.1 2.2 3.5
is used to reflect the situation for indoor workers who Posterior thigh 2.8 0.0 1.9 0.1
spend a morning each weekend, playing an outdoor Anterior shin 2.3 6.8 2.0 3.8

Posterior shin 5.4 0.5 2.1 1.1sport where they are mainly in an upright posture, for
Anterior ankle 5.6 9.5 2.8 3.9example cricket or baseball.
Posterior ankle 4.3 2.3 2.2 1.4• Scenario 4: A population group who spends the time
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Fig. 1. Exposure ratios (ER) for the human leg sites while standing and sitting in full sun for summer and winter.

are due to blocking of the direct component and the high anterior of the thighs, shins and ankles. The exposure
relative proportion of diffuse radiation in tree shade [18]. ratios in the tree shade for these sites are generally half of

The exposure ratios for the two postures in full sun in those in the sun. In comparison, the exposure ratios for the
summer and winter for each of the sites are shown in Fig. standing posture in both the sun and the shade vary less
1. Error bars are shown as620% and are calculated as the across each of the sites.
accumulation of the610% error in the polysulphone
measurements. As expected from the relative exposures in3 .2. Scenarios
Table 1, the exposure ratios for the anterior thigh, shin and
ankle for the sitting posture are higher than those for the The annual erythemal UV exposures for the group of the
standing posture. Conversely, the exposure ratios are lower population who spend an hour outdoors between noon and
for the posterior of the thigh, shin and ankle in the sitting 13:00 h EST for each day of the year with the remainder of
posture. The corresponding exposure ratios for the tree the time spent indoors are shown in Fig. 3 for scenarios 1
shade are provided for comparison in Fig. 2. Again the and 2. For the sitting posture the highest annual exposures
highest exposure ratios for the sitting posture are to the were to the anterior thigh and anterior ankle with annual

Fig. 2. Exposure ratios (ER) for the human leg sites while standing and sitting in tree shade for summer and winter.
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Fig. 3. Annual erythemal UV (UVery) exposures between noon and 13:00
h EST in full sun for the standing and sitting postures of scenarios 1 and
2 and in tree shade for the standing and sitting postures of scenario 5.

Fig. 4. Annual erythemal UV (UVery) exposures for each Saturday
between 09:00 h EST and noon in full sun for the standing and sitting
postures of scenarios 3 and 4 and in tree shade for the standing and sittingexposures higher than 800 MED. These exposures are
postures of scenario 6.

higher than those for the standing postures for the corre-
sponding sites due to the angle of the anterior of the thigh
being on approximately a horizontal plane for sitting and was dependent on the particular anatomical site orienta-
the anterior of the ankle being on approximately 458 to the tion. This distribution over the body has been measured for
horizontal. The exposures to the anterior of the shin are solar zenith angles between 198 and 488 in summer and
also higher for sitting compared to those for standing. This between 458 and 668in winter. The exposure ratios for all
is due to the shin being at an angle between the vertical sites measured ranged from 0 to 0.75 for the sitting posture
and 458to the vertical. This places the shin at an angle that in summer compared to 0.14 to 0.39 for the standing
is closer to the normal to the sun, causing the higher posture. In winter the exposure ratios ranged from 0.01 to
exposure. Fig. 3 also provides the annual erythemal UV 0.91 for sitting to 0.17 to 0.81 for standing. Solar UV
exposures for scenario 5. The highest exposures are exposures in the tree shade were found also to be depen-
between 300 and 400 MED. dent on the body posture; however, the range of exposure

Fig. 4 provides the annual erythemal UV exposures for ratio values was less than that for full sun. The exposure
the group of the population who spends each Saturday ratios will not be the same for trees of canopy density
morning between 09:00 h EST and noon outdoors as either different to the one used in this project due to the differing
sport’s participants or spectators. The annual exposures are diffuse component of trees with a higher canopy density.
in excess of 350 MED to the anterior of the thigh and the However, the exposure ratios for the tree were provided to
ankle. Fig. 4 also provides the annual exposures for highlight the change in exposure ratios for the case when
scenario 6 with the highest exposures of approximately the relative proportion of diffuse UV is increased relative
150 MED. to the direct component.

The annual erythemal exposures to the anterior of the
thigh and ankle were higher than 800 MED to each site for

4 . Discussion scenario 2. Averaged over each day, this is over 2 MED
for the 1-h period of exposure outdoors. These are in

The anatomical distribution to the lower body of the excess of occupational exposure limits for UV exposure
solar erythemal UV has been compared for the standing [19]. The erythemal UV exposures to different population
and sitting postures of a manikin. The exposure to each site groups have been previously measured at this location by
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other researchers [3]. The median of the daily erythemal Oliver Kinder and Graham Holmes in Physics, USQ for
UV exposures to the shoulder for outdoor workers, school their technical assistance in this project.
children and home workers during normal daily activities
were 3.0, 1.5 and 1.2 MED. At a similar latitude, daily
erythemal exposures of 3 to 5 MED have been measured to

R eferencesthe shoulder and chest of lifeguards, school grounds staff
and physical education teachers [4]. For the standing

[1] J.C.F. Wong, R.A. Fleming, S.J. Carter, I.T. Ring, D. Vishvakarman,posture of scenario 1, the annual erythemal UV exposure
Measurement of human exposure to ultraviolet-B solar radiation

averaged over each site was 436 MED, whereas the using a CR-39 dosimeter, Health Phys. 63 (1992) 457–461.
averaged annual erythemal UV exposure was 512 MED for [2] E. Herlihy, H.P. Gies, C.R. Roy, M. Jones, Personal dosimetry of

solar UV radiation for different outdoor activities, Photochem.the sitting posture of scenario 2. Similarly, the annual
Photobiol. 60 (1994) 288–294.erythemal UV exposure averaged over each of the sites

[3] M.G. Kimlin, A.V. Parisi, J.C.F. Wong, Quantification of thewas 173 MED for the standing posture of scenario 3 and
personal solar UV exposure of outdoor workers, indoor workers and

205 MED for the sitting posture of scenario 4. Skin adolescents at two locations in southeast Queensland, Photoder-
acclimatization such as skin thickening and pigmentation matol. Photoimmunol. Photomed. 14 (1998) 7–11.
would lead to considerable lower cumulative MEDs. Long- [4] H.P. Gies, C. Roy, S. Toomey, R. MacLennan, M. Watson, Solar

UVR exposures of three groups of outdoor workers on the Sunshineterm dosimetry does not take into account dynamic
Coast, Queensland, Photochem. Photobiol. 62 (1995) 1015–1021.changes in skin sensitivity; however, it provides infor-

[5] B.L. Diffey, C.J. Gibson, R. Haylock, A.F. McKinlay, Outdoor
mation on the relative exposures to each site for each ultraviolet exposure of children and adolescents, Br. J. Dermatol.
posture. These exposures averaged over each site are 134 (1996) 1030–1034.
higher for the sitting posture due to the receiver orienta- [6] M.G. Kimlin, A.V. Parisi, J.C.F. Wong, The whole human body

distribution of solar erythemal ultraviolet radiation, in: Proceedingstions of the sitting posture. In comparison for the tree
of the First Internet Conference on Photochemistry and Photobiolo-shade, there are also differences in the exposures for the
gy, Nov 17–Dec 19 1997, Internet Photochemistry and Photobiolo-

standing and sitting postures, however the differences are gy, 1997.
not as high as for full sun exposure. [7] B.L. Diffey, Stratospheric ozone depletion and the risk of non-

The UV distribution over a human varies with solar melanoma skin cancer in a British population, Phys. Med. Biol. 37
(1992) 2267–2279.zenith angle, atmospheric composition and ground albedo.

[8] F.S. Rosenthal, S.K. West, B. Munoz, E.A. Emmett, P.T. Strickland,However, in this project, the exposures from 09:00 h EST
H.R. Taylor, Ocular and facial skin exposure to ultraviolet radiationto noon in both summer and winter take into account solar
in sunlight: a Personal exposure model with application to a worker

zenith angles between 198and 668in clear sky conditions. population, Health Phys. 61 (1991) 77–86.
Nevertheless, further research is required to collect data on [9] P. Gies, C. Roy, G. Elliot, The anatomical distribution of solar UVR

with emphasis on the eye, in: Proc. 7th Congress of the Internationalthe exposure ratios for each month of the year and
Radiation Protection Association, 10–17th April, 1988, 1988, pp.different atmospheric conditions and surface albedo. Addi-
341–344.tionally, humans sit in a variety of different postures and

[10] B.L. Diffey, M. Kerwin, A. Davis, The anatomical distribution of
the exposure ratios may possibly vary for different sitting sunlight, Br. J. Dermatol. 97 (1977) 407–410.
postures. The results presented are for one sitting posture[11] A.V. Parisi, M.G. Kimlin, Horizontal and sun normal spectral

biologically effective ultraviolet irradiances, J. Photochem. Photo-only. Nevertheless, they provide a first order of magnitude
biol. B: Biol. 53 (1999) 70–74.evaluation of the differences in the exposure ratios and
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to quantify the exposure ratios for possible different sitting land University of Technology, Brisbane.
postures. [13] CIE (International Commission on Illumination), A reference action
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[14] A. Davis, G.H.W. Deane, B.L. Diffey, Possible dosimeter forto people in a standing posture if no UV preventative
ultraviolet radiation, Nature 261 (1976) 169–170.

strategies are employed. Additionally, the exposures to [15] B.L. Diffey, Ultraviolet radiation dosimetry with polysulphone film,
some specific leg sites increases by approximately a factor in: B.L. Diffey (Ed.), Radiation Measurement in Photobiology,

Academic Press, New York, 1989, pp. 136–159.of three. Spectators at sporting events, people sitting
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Objectives: Isocyanate skin exposure may play an important role in sensitization and the de-
velopment of isocyanate asthma, but such exposures are frequently intermittent and difficult
to assess. Exposure metrics are needed to better estimate isocyanate skin exposures. The goal
of this study was to develop a semiquantitative algorithm to estimate personal skin exposures in
auto body shop workers using task-based skin exposure data and daily work diaries. The rela-
tionship between skin and respiratory exposure metrics was also evaluated.
Methods: The development and results of respiratory exposure metrics were previously re-

ported. Using the task-based data obtainedwith a colorimetric skin exposure indicator and a daily
workdiary,wedevelopeda skin exposurealgorithmtoestimatea skin exposure index (SEI) foreach
worker. This algorithm considered the type of personal protective equipment (PPE) used, the per-
centage of skin area covered by PPE and skin exposureswithout and underneath the PPE.The SEI
was summed across the day (daily SEI) and survey week (weekly average SEI) for each worker,
compared among the job title categories and also comparedwith the respiratory exposuremetrics.
Results: A total of 893 person-days was calculated for 232workers (49 painters, 118 technicians

and 65 office workers) from 33 auto body shops. The median (10th–90th percentile, maximum)
daily SEI was 0 (0–0, 1.0), 0 (0–1.9, 4.8) and 1.6 (0–3.5, 6.1) and weekly average SEI was
0 (0–0.0, 0.7), 0.3 (0–1.6, 4.2) and 1.9 (0.4–3.0, 3.6) for office workers, technicians and painters, re-
spectively, which were significantly different (P < 0.0001). The median (10th–90th percentile,
maximum) daily SEIwas 0 (0–2.4, 6.1) andweekly average SEIwas 0.2 (0–2.3, 4.2) for all workers.
A relatively weak positive Spearman correlation was found between daily SEI and time-weighted
average (TWA)respiratoryexposuremetrics (mgNCOm23) (r 5 0.380,n 5 893,P < 0.0001) and
between weekly SEI and TWA respiratory exposure metrics (r 5 0.482, n 5 232, P < 0.0001).

Conclusions: The skin exposure algorithm developed in this study provides task-based per-
sonal daily and weekly average skin exposure indices that are adjusted for the use of PPE.
These skin exposure indices can be used to assess isocyanate exposure–response relationships.

Keywords: auto body refinishing; exposure assessment; exposure modeling; hexamethylene diisocyanate;
isocyanates; PPE; skin exposure; task-based exposure metrics

INTRODUCTION

Isocyanates, highly reactive chemicals used to man-
ufacture polyurethane paints, foams and other prod-

ucts, remain a major cause of occupational asthma,
especially in end-use settings such as auto body re-
pair shops. Isocyanate exposure assessment and con-
trol has focused primarily on respiratory exposures,
but skin exposure likely can also contribute to sensi-
tization and asthma (Bello et al., 2007a; Redlich
and Herrick, 2008). The auto body industry uses
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isocyanates, primarily hexamethylene diisocyanate
and isophorone diisocyanate, as the hardener compo-
nent in polyurethane coatings, which typically
contain ,1% volatile monomers and .99% non-
volatile polyisocyanates (Bello et al., 2002, 2007b).
Assessing skin exposure to isocyanates in the auto
body repair setting presents a significant challenge.
The methodologies for assessing isocyanate skin ex-
posure are limited, and further complicated by the
nature of auto body repair work, which involves a va-
riety of sporadic tasks, numerous different isocyanate
products in multiple small shops and inconsistent use
of personal protective equipment (PPE).

The Survey of Painters and Repairers of Autobod-
ies by Yale (SPRAY) study investigating isocyanate
dose–response relationships initially focused on re-
spiratory exposures (Redlich et al., 2001; Sparer
et al., 2004; Woskie et al., 2004). It was not feasible
to obtain detailed exposure data on each auto body
shop worker to evaluate exposure–response relation-
ships. Thus, a task-based exposure algorithm was
developed, using task-based measured airborne con-
centrations, daily diaries of tasks performed and use
of PPE, to assess personal isocyanate inhalation expo-
sures (Woskie et al., 2004, 2008).

With increased awareness of the potential risks of
isocyanate skin exposure and demonstration of skin
exposure in a pilot study (Liu et al., 2000), SPRAY
was expanded to include evaluation of isocyanate
skin exposures using qualitative and quantitative
methodologies (Liu et al., 2007; Bello et al., 2008).
SWYPE� colorimetric indicators (CLI, Des Plains,
IL, USA) were validated as a tool for isocyanate skin
exposure and used to assess task-based skin expo-
sures in auto body shop workers following painting
and non-painting tasks (Liu et al., 2007). These col-
orimetric indicator pads, which measure the aliphatic
total isocyanate groups, were used to evaluate isocy-
anate contamination on skin surfaces exposed during
auto body repair tasks or underneath gloves, paint
suits or a respirator. A more limited quantitative skin
exposure assessment was also conducted in 22 of the
35 SPRAY shops using similar wipe pads, which
were analyzed for the total isocyanate group content
with the National Institute for Occupational Safety
and Health (NIOSH) 5525 method (Bello et al.,
2008).

This paper describes the development of a (semi-
quantitative) algorithm to estimate personal skin ex-
posures (daily and weekly) for an epidemiologic
study of auto body shop workers. To account for
the variable work pattern in auto body shops, task-
based skin exposure data and daily work diaries that
included tasks and use of PPE were used to estimate
an individual skin exposure metric. The qualitative
indicators described above were used in this algo-
rithm rather than the quantitative wipe data due to
the larger number of qualitative samples obtained

in all surveyed shops and the greater range of tasks
sampled. This individual daily and weekly skin expo-
sure index (SEI) was compared to previously devel-
oped respiratory exposure metrics (Woskie et al.,
2008) to evaluate their relationships and will be used
in future analyses to estimate the contribution of skin
(as well as respiratory) isocyanate exposures to im-
munologic, respiratory and other outcomes in the
SPRAY epidemiologic study.

MATERIALS AND METHODS

Auto body shop work process and task-based skin
exposure assessment

The skin exposure assessment supplemented the
ongoing SPRAY study. Study design, study popula-
tion and work processes are described in previous
publications (Redlich et al., 2001; Sparer et al.,
2004; Woskie et al., 2004; Liu et al., 2007; Woskie
et al., 2008). Briefly, auto body shop work can be
classified as painting and non-painting tasks, includ-
ing paint mixing, spray painting (sealer, primer, base
and clear coatings), grinding, sanding, polishing,
compounding (use of abrasive compounds to grind
the surface layers) and management or office work.
As previously described, task-based skin exposure
was evaluated in 124 auto body shop workers from
35 shops using colorimetric indicators (Liu et al.,
2007). Both unprotected skin areas and skin under
the protection of PPE were evaluated following
painting and non-painting tasks using SWYPE�
and Permea-Tec� colorimetric indicators (CLI).
Briefly, the SWYPE� color indicators were used to
wipe unprotected skin areas and skin areas covered
by a half-facepiece cartridge respirator (skin areas
covered by a dust mask or a full-facepiece respirator
were not evaluated). The Permea-Tec� patches were
placed on thumb, index and middle fingers and the
palm center to evaluate isocyanate breakthrough of
gloves and on the right chest or inner clothing to
evaluate the breakthrough of protective clothing.
Wipes that changed color after a task were recorded
as positive and the percent positive (we have previ-
ously used the term ‘rate of positive samples’) was
calculated as the number of positive samples divided
by the total samples for each task.

To identify the daily tasks with possible isocyanate
skin exposures, all tasks each SPRAY auto body par-
ticipant (n 5 232 workers) performed daily were
evaluated, using the work diary checklists that had
been developed for estimating personal respiratory
exposures as previously described (Sparer et al.,
2004; Woskie et al., 2008). Briefly, these diaries were
obtained on each SPRAY worker during four consec-
utive workdays (Monday through Thursday) when
medical evaluations were performed, noting what
tasks a worker had performed and the type of PPE
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used (if any) every ½ h. Tasks with possible skin
exposures were identified based on the task-percent
of positive samples obtained from the colorimetric
indicators.

Semiquantitative algorithm

Results from task-based qualitative skin wipe sam-
pling with and without use of PPE and the daily work
diaries were used to develop the skin exposure algo-
rithm. The fraction of the surface area of each body
part protected by PPE (coverall, gloves and respira-
tor) over the total surface area that can be exposed
was also taken into account. Spray painters might
wear T-shirts with hands, forearms, face and neck ex-
posed. When gloves were used, as indicated in the di-
ary, the hands were covered; when a half-facepiece
respirator was worn, a large part of the face was cov-
ered. If a nylon or Tyvek suit was used as indicated in
the diary, the arms and neck were covered. Reference
values for the fractional surface area of body parts
likely to be exposed in an auto body workplace were
used as a weighting factor in the algorithm.

Reference values for skin areas of body parts were
obtained from the burn management algorithm in the
‘Lund–Browder’ charts in Figure 129-1 of Wolf and
Prnitt (2008). The surface areas of body parts with
potential isocyanate exposure (hands, forearms, face
and neck) were expressed as a fraction of the total
body surface area: both hands 0.05 (2 � 0.025; i.e.
each hand makes up 2.5% of the total body skin sur-
face area), forearms 0.06 (2 � 0.03), face 0.035
(face area is approximately half of the head area or
0.07/2 5 0.035) and the neck area 0.02 (Table A-1,
OECD, 1997). The total fractional surface area of
hands, forearms, face and neck is 0.165 or 16.5%
of the total body surface area.

These data were used to develop a semiquantitative
SEI that estimated daily and weekly isocyanate skin
exposure for each worker (see Results and Table 3 for
more details on skin surface areas and calculations).

Statistical analysis

All data analysis was conducted using SAS� (Sta-
tistical Analysis Software, Version 9.13; SAS Insti-
tute, Cary, NC, USA). The qualitative wipe sampling
data and work diary data were merged with the sample
and shop information by shop and sample IDs. Per-
sonal daily SEI data were calculated for all SPRAY
participants for each day and averaged for all survey
days during the survey week (Monday through Thurs-
day) as the weekly SEI. SEI data were checked for
normality. Descriptive statistics (median, 10th–90th
percentile, maximum) were calculated for daily SEI
and weekly average SEI by self-reported job title
(painter, technician and office worker). A Kruskal–
Wallis rank sum chi-square test was performed to test
the differences in daily SEI and weekly average SEI
among the three job groups. Box plots were made

for daily and weekly SEIs by job title. A correlation
analysis was also performed on the daily and weekly
SEIs with daily and weekly respiratory exposure indi-
ces (lg NCO m 3) using Spearman’s rank correlation
coefficients.

RESULTS

The percent of skin positive samples for different
spray painting and paint-related tasks performed
without PPE and using PPE are shown in Tables 1
and 2, respectively, based on our prior qualitative
assessment of skin exposure (Liu et al., 2007). For
the exposure algorithm, some tasks were combined,
either because they were not significantly different
from each other and/or because the diary informa-
tion did not permit use of subcategories within
a task. For example, percent positive for several
paint-related tasks were combined, as the tasks were
brief and frequently performed within the same ½ h
time period in the diaries (Table 1). Similarly for
percent positive under gloves, all painting tasks
were combined into ‘spray painting’ (Table 2). For
a few tasks that were not qualitatively sampled both
with and without PPE, percent positive for related or
similar tasks were used. For example, the percent
positive for gun cleaning with non-protected hands
was assumed to be the same as that for the painting
task without gloves that occurred right before the
spray gun was cleaned (Table 1).

A semiquantitative SEI was developed that esti-
mated a body surface area- and PPE use-weighted
sum of positive skin exposure events for paint-related
tasks. After the SEI was calculated for each painting,
mixing, gun cleaning and paint-related and non-paint-
related task, they were added together as the daily
SEI. SEIs from all workdays were then averaged as
the weekly SEI for each worker. For non-paint-related
task, a 0% positive was used based on our findings for

Table 1. Percent of positive samples for unprotected skin
used in the algorithm

Task Number of
samples
(total 5 220)

Number of
positive
samples (%)

Spray painting

Priming/sealing 51 14 (27)

Clear coating 84 38 (45)

Paint mixing 23 10 (43)

Spray gun cleaning 0 (27 or 45)a

Paint-relatedb 52 12 (23)

aPercent positive was not measured for this task. It was
assumed similar to that of the painting task without gloves
done right before the gun cleaning.
bIncluding sanding, buffing, compounding and polishing
tasks.
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these tasks (0 positive per 50 samples, Liu Y, Stowe
MH, Bello D, Sparer J, Gore RJ, Cullen MR, Redlich
CA, Woskie SR, unpublished data).

For spray painting tasks where exposures involve
the whole body, the general model for SEI is defined
as follows:

SEI5
X
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��

1 �
���
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��
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��
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��

þ
��
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��
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I
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where i 5 task type (1, . . ., I); TE 5 total number of
isocyanate task events (each ½ h counted as one event)
per day from the work diary; P 5 task-based average
percent of skin positive samples when no PPE was
used (27% for priming/sealing; 45% for clear coating.
See Table 1 last column); {1�{[(FShand) (G)(GP)] þ
[(FSforearm) (C) (CP)] þ [(FSface + neck) (R) (RP)]}} 5

the decrease in the SEI based on the amount of
skin surface area covered by PPE (FS) and the
PPE protection fraction (GP, CP and RP). When
no PPE is worn G or C or R 5 0 so the applicable
term drops out. When PPE is worn G or C or
R 51; and FS 5 fraction of potentially exposed skin
surface area that could be covered by PPE during
the task event (i.e. total normalized area of hands,
forearms, face and neck equals 1). Specific values
for surface areas of body part are given in Table 3.

FSface þ neck 5 fraction of the surface area of face
and neck covered by a respirator that varies by res-
pirator type.

A half-facepiece respirator covers �22% of the face
surface area only, so FSface þ neck 5 (0.212 �
0.22 þ 0.121 � 0) 5 0.05.

A full-facepiece respirator (cartridge, powered air-
purifying respirator or tight-fitting and loose-

fitting supplied air respirators) covers essentially all
of the face but none of the neck, so FSface þ neck 5

(0.212 � 1 þ 0.121 � 0) 5 0.212. A supplied air
respirator with hood covers both the face and neck,
so FSface þ neck 5 (0.212 � 1þ 0.121�1) 5 0.333.

G, C, R 5 use of PPE 0 5 no 1 5 yes for gloves,
coveralls, respirator; GP 5 glove protection (percent
negative) 5 1 � percent positive under gloves for
spraying with any type of isocyanate paint 5 1 �
0.23 (see Table 2); CP 5 coverall protection (percent
negative) 5 1 � percent positive under coverall
for spraying with any type of isocyanate paint 5 1 –
0.02 (see Table 2); and RP 5 respirator protection
(percent negative) 5 1 � percent positive under respi-
rator for all isocyanate spraying 5 1 � 0 (see Table 2).

For the following diary tasks: mixing of isocya-
nate-containing paint, spray gun cleaning and other
paint-related tasks such as dry and wet sanding, the
exposure was simplified to involve the hands only.
Equation (1) is reduced to equation (2):

SEI5 FShand

X

i5 1

TEðPÞf1 � ½ðGÞðGPÞ�g
I;

ð2Þ

where TE, G and FShand are defined as in equation (1);
P 5 task-based average percent of skin positive sam-
ples from Table 1—mixing isocyanate paints 5 43%,
other isocyanate paint-related tasks (sanding) 5 23%
and gun cleaning had no samples, therefore use the per-
cent positive for the type of paint sprayed in the same ½
h as gun cleaning (if more than one type paint, use high-
est percent positive; if no paint, look at previous ½ h)
and GP 5 glove protection (percent negative) 5 1 �
percent positive under gloves (see Table 2).

When there was a single task during the ½ h, that
task P was used. If there were multiple tasks during
the ½ h, the highest P was used for that ½ h. For each
worker on each day, the SEI was the sum of SEIs

Table 2. Percent of positive samples for protected skin used
in the algorithm

PPE type/task Number of
samples
(total 5 181)

Number of
positive
samples (%)

Under gloves

Spray painting 65 15 (23)

Paint mixing 41 3 (7)

Spray gun cleaning 5 4 (80)

Paint-relateda 0 (7)b

Under respirator

Spray painting 27 0 (0)

Under coverall

Spray painting 43 1 (2)

aIncluding sanding, buffing, compounding and polishing
tasks.
bPercent positive was not measured under gloves for these
tasks, which was assumed similar to that in paint mixing
under gloves.

Table 3. Skin surface area of body parts expressed as
a fraction of total body surface area and total exposed area
(FShand, forearm and face and neck) used in the algorithm

Body part type Body part surface
area as a fraction
of total body areaa

Fraction of potentially
exposed skin area
that could be
covered by PPEb

Hands (both) 0.05 0.303

Forearms (both) 0.06 0.364

Face and neck 0.055 0.333

Face 0.035 0.212

Neck 0.02 0.121

Sum of fractions 0.165 1.000

aBased on Lund–Browder charts in Figure 129-1 of Wolf and
Prnitt (2008).
bFraction of potentially exposed skin area that could be
covered by PPE is the [body part surface area fraction/sum of
total fractions (0.165)]. This is a body part fraction
normalized to the surface area available for exposure since
each body part can be exposed during a task, but can also be
covered by PPE, such as a respirator, gloves or coveralls.
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from all tasks (SEIday); for each worker for each
week, the total SEI was the sum of the SEIday from
4 days (Monday through Thursday).

Daily SEIs were then calculated for all 232
SPRAY workers (49 painters, 118 technicians and
65 office workers) from 33 auto body shops, resulting
in 893 person-days (245 days for office workers, 458
days for body technicians and 190 days for painters)
based on presence during the study week as recorded
in the diary, using this algorithm. The daily SEI
ranged from 0 to 6.1, and the 10th–90th percentile
range was 0–3.5. The median (10th–90th percentile,
maximum) daily SEI was 0 (0–0, 1.0), 0 (0–1.9, 4.8)
and 1.6 (0–3.5, 6.1) for office workers, technicians
and painters, respectively. There was a significant
difference in daily SEI between job titles (Kruskal–
Wallis rank sum chi-square 5 332.6, df 5 2,
P , 0.0001), with painters having the highest daily
SEIs and office workers the lowest SEIs, as shown
in Fig. 1. Box plots of daily SEI by job title showed
a range of SEIs for each job category with consider-
able overlap between technicians and painters
(Fig. 1) and no skin exposure for most office workers,
as expected.

Each worker’s weekly average SEI was also calcu-
lated for Monday to Thursday (Fig. 2), with similar
differences between job categories. The weekly aver-
age SEI ranged from 0 to 4.2 and the 10th–90th per-
centile ranged from 0 to 3.0 with a median value of
0.2 for all workers. Weekly average SEI was 0 (0–
0.0, 0.7), 0.3 (0–1.6, 4.2) and 1.9 (0.4–3.0, 3.6) for
office workers, technicians and painters, respectively.
There was also a significant difference in SEI
between job titles (Kruskal–Wallis rank sum chi
square 5 118.7, df 5 2, P , 0.0001), with painters

having the highest SEIs. Box plots of weekly average
SEI by job title were similar to daily SEI, showing
a range of skin exposures, with considerable overlap
between technicians and painters (Fig. 2).

The skin exposure indices estimated for individual
workers were compared to the respiratory exposures
(lg NCO m 3) estimated for the same workers using
the quantitative task-based exposure algorithm previ-
ously developed (Woskie et al., 2008), in order to
evaluate the relationship between air and skin expo-
sure levels. Daily SEI and the daily time-weighted
average (TWA) air concentration (lg NCO m 3)
were weakly correlated (r 5 0.380; P , 0.0001),
as shown in Fig. 3. As expected, there is a general
positive trend between SEI and the respiratory expo-
sure. However, there are clearly workers with mini-
mal daily isocyanate respiratory exposure and high
daily skin exposure indices and vice versa. The
weekly average SEI and the weekly TWA air concen-
tration (lg NCO m 3) were similarly correlated
(r 5 0.482; P , 0.0001), as shown in Fig. 4.

DISCUSSION

Despite growing concerns about the role of skin
exposure in isocyanate sensitization and asthma,
methods to evaluate isocyanate skin exposures re-
main very limited, and skin exposure assessment
has rarely been incorporated into occupational epide-
miologic studies of isocyanate-exposed workers
(Petsonk et al., 2000; Pronk et al., 2006; Bello
et al., 2007a). This paper is the third in the series de-
scribing isocyanate skin exposures in auto body
shops (Liu et al., 2007; Bello et al., 2008). It de-
scribes the development of a task-based skin expo-
sure algorithm to estimate daily and weekly
isocyanate skin exposures for each auto body shop
worker, based on task-based qualitative isocyanate
skin exposure data and daily work diaries obtained

Fig. 1. Distribution of daily isocyanate SEI by job category
(n 5 893 worker days). The top of box plots represents the
upper quartile (75%tiles), the bottom represents the lower
quartile (25%tile), the middle line represents the median

(50%tile) and ‘þ’ indicates the arithmetic mean. The top bar
(whisker) is the maximum value and lower bar is the minimum
value which are not outliers. The squares outside the top bar

indicate outliers.

Fig. 2. Distribution of weekly isocyanate average SEI by job
category (n 5 232 workers). See Fig. 1 for the interpretation of

box plots.
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as part of the SPRAY study (Redlich et al., 2001;
Sparer et al., 2004; Woskie et al., 2004).

Individual skin exposures were quite variable, with
painters and technicians having the highest exposures
and skin exposure was uncommon among office
workers. An important finding is that individual skin
and respiratory exposure indices, although related,
are not highly correlated (r 5 0.38 for daily expo-
sure). Not unexpectedly, painters have the highest
skin exposure, as tasks such as spray painting can
have relatively high respiratory and skin isocyanate
exposures, which can be modified by factors such
as the use of PPE (Woskie et al., 2004; Liu et al.,
2006, 2007). However, it is notable that worker iso-
cyanate skin exposures cannot be reliably estimated

from respiratory exposure. Isocyanate skin exposures
were variable and also relatively high in some techni-
cians as well as painters, consistent with tasks such as
mixing or sanding that can have relatively high isocy-
anate skin exposure (Table 1) and relatively low respi-
ratory exposure (Woskie et al., 2008). Wet sanding in
particular is a task that seldom has any respiratory ex-
posure (water is used for sanding), but has relatively
high skin exposure (45%). This weak correlation be-
tween individual skin and respiratory exposure indi-
ces should enable evaluation of the contribution of
both respiratory and skin exposure to health-related
end points. Pronk et al. (2006) found that skin and air-
borne exposures were closely correlated. However,
the skin exposure assessment in their study was based
only on hand exposure (estimated from glove extrac-
tion), did not take into account use of PPE or exposure
to other body parts such as arms, face and neck and
only included spray painters and spray tasks.

The skin exposure algorithm reported here has sev-
eral strengths. Importantly, it is task based. Isocya-
nate exposures commonly occur in small end-use
settings such as auto body shops, where workers per-
form a number of different job tasks, frequently with
irregular work patterns, leading to sporadic and vari-
able isocyanate exposures (Sparer et al., 2004). Task-
based exposure assessment can assess exposures in
a range of tasks and, when combined with a work di-
ary, can estimate individual worker exposure (Warren
et al., 2006; Woskie et al., 2008). The task-based iso-
cyanate skin exposure used for this algorithm was
based on a relatively large number of skin exposure
samples (.400), obtained on all major auto body shop
tasks with potential isocyanate skin exposure using
qualitative colorimetric indicators that have previ-
ously been validated (Liu et al., 2007). Detailed daily
work diaries obtained on each worker enabled estima-
tion of a daily and weekly personal SEI for each
worker, incorporating frequency and duration of expo-
sure during a variety of different tasks.

Another strength of this skin exposure algorithm is
that total body skin exposure was estimated and the in-
dividual SEIs were adjusted for the use of PPE (respi-
rator, gloves and protective clothing) and the
protection achieved. This adjustment was possible
since isocyanate skin exposure was evaluated on dif-
ferent body parts (e.g. hands/face) with and without
PPE for most tasks and individual PPE use was re-
corded in the diaries. Thus, the estimated SEI takes in-
to account the use and effectiveness of the PPE worn.
Importantly, the daily and weekly average isocyanate
SEIs were compared with the comparable quantitative
respiratory TWA exposure metrics. The relatively
weak correlation between individual skin and respira-
tory exposures will enable future analyses to deter-
mine whether skin and respiratory exposures
independently contribute to isocyanate asthma or
other end points such as immunologic markers.

Fig. 4. Relationship between weekly average SEI and weekly
average respiratory exposure to isocyanates (lg NCO m�3),

n 5 232 workers.

Fig. 3. Relationship between daily SEI and daily respiratory
exposure to isocyanates (lg NCO m�3), n 5 893 worker days.
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Skin exposure assessment is much less developed
than respiratory exposure assessment (Schneider
et al., 2000; Vermeulen et al., 2002). Several limita-
tions of the skin exposure algorithm should be
noted. For one, the SEI depends on the accuracy
of the qualitative skin wipes. These wipes have been
validated in comparison with quantitative wipes but
also have limitations, as previously noted, including
less sensitivity than quantitative wipes and probable
underestimation of skin exposure (Liu et al., 2007).
The percent of skin exposure for different tasks was
based on the percent positive qualitative wipes for
each task and did not differentiate color intensity
or concentration of exposure, which can vary for
any task (Liu et al., 2007). The SEI is thus based
on exposure fraction and is an index, rather than
a quantitative estimate that can be expressed as lg
NCO per surface area. As noted above, the quantita-
tive wipe results were not used due to the more lim-
ited number of quantitative samples that could be
obtained and analyzed. Pronk et al. (2006) used
a glove extraction method to evaluate dermal hand
exposures during spray painting. Tape stripping
has been used to evaluate skin exposure in a single
spray painter, but has not yet been utilized to esti-
mate exposure in a larger number of workers (Fent
et al., 2006). Petsonk et al. (2000) used question-
naire data to evaluate skin spotting as an indicator
of isocyanate skin exposure, but did not confirm or
quantify isocyanate skin exposure. Other skin expo-
sure approaches such as theoretical modeling, ob-
servational methods or expert judgment have not
to our knowledge been applied to isocyanates
(Schneider et al., 2000; Vermeulen et al., 2002;
van Wendel de Joode et al., 2005). Biomarkers of
isocyanate exposure are not specific for skin expo-
sure and have shown variable associations with ex-
posure (Pronk et al., 2006; Bello et al., 2007a).
Thus, despite limitations, the task-based skin algo-
rithm developed in this article likely provides the
most comprehensive approach to-date to estimate
individual worker isocyanate skin exposure.

Sampling under PPE was determined largely by
what PPE was worn by the workers. Gloves worn were
predominantly latex despite the recommendation of
using nitrile by the paint manufacturers. For respira-
tors, we assessed exposures under half-facepiece res-
pirators with organic vapor cartridges and prefilters
as these were most commonly worn (Sparer et al.,
2004; Liu et al., 2006). We did not take wipe samples
under dust masks, powered air-purifying respirators
and full-facepiece supplied air respirators, which were
infrequently used. Using the percent positive under
half-facepiece cartridge respirators to calculate the
SEI for other respirator types might have introduced
bias. For underneath protective clothing, the algorithm
neither evaluates the type of protective clothing worn
by workers (nylon suits versus Tyvek etc.) nor does it

account for short-sleeved versus long-sleeved work
shirts among those not wearing PPE clothing.

Other limitations relate to the accuracy of the work
diary, and how representative the survey week was of
more long-term exposure. Efforts were made with the
shop management to select a survey week that repre-
sented a typical work week, but work could be vari-
able from week to week.

Despite these limitations, this skin exposure algo-
rithm is the first attempt we are aware of that pro-
vides the most comprehensive approach to estimate
individual worker isocyanate skin exposure based
on field isocyanate skin exposure data.

In summary, the skin exposure algorithm devel-
oped in this study provides task-based daily and
weekly average worker SEIs that are adjusted for in-
dividual use of PPE. Comparison of individual
worker SEIs with TWA respiratory exposures (lg
NCO m 3) estimated for the same workers using
a task-based algorithm showed a relatively weak pos-
itive correlation. The application of the isocyanate
skin exposure metric developed here to the SPRAY
epidemiologic study is essential, but is beyond the
scope of this article. Extensive analysis of the relative
contribution of isocyanate skin and respiratory expo-
sures and other risk factors in the SPRAY study will
be presented separately.

FUNDING

US National Heart, Lung and Blood Institute/Na-
tional Institutes of Health (1R01-HL62932); National
Institute for Occupational Safety and Health/Centers
for Disease Control and Prevention (1R01OH03457);
National Institute of Environmental Health Sciences
(K24-ES00355) to C.A.R.

Acknowledgements—We thank shop management and workers,
whose participation and support made this study possible.

REFERENCES

Bello D, Streicher RP, Woskie SR. (2002) Evaluation of the
NIOSH draft method 5525 for determination of the total re-
active isocyanate group (TRIG) for aliphatic isocyanates in
autobody repair shops. J Environ Monit; 4: 351–60.

Bello D, Herrick CA, Smith TJ et al. (2007a) Skin exposure to
isocyanates: reasons for concern. Environ Health Perspect;
115: 328–35.

Bello D, Sparer JA, Redlich CA et al. (2007b) Slow curing of
aliphatic polyisocyanate paints in automotive refinishing:
a potential source for skin exposure. J Occup Environ Hyg;
4: 406–11.

Bello D, Redlich CA, Stowe MH et al. (2008) Skin exposure to
aliphatic polyisocyanates in the auto body repair and refin-
ishing industry: II. A quantitative assessment. Ann Occup
Hyg; 52: 117–24.

Fent KW, Jayaraj K, Gold A et al. (2006) Tape-strip
sampling for measuring dermal exposure to 1,6-hexamethy-
lene diisocyanate. Scand J Work Environ Health; 32:
225–40.

Isocyanate skin exposure algorithm 39
Document 24



Liu Y, Sparer J, Woskie SR et al. (2000) Qualitative assessment
of isocyanate skin exposure in auto body shops: a pilot study.
Am J Ind Med; 37: 265–74.

Liu Y, Stowe MH, Bello D et al. (2006) Respiratory protection
from isocyanate exposure in the autobody repair and refin-
ishing industry. J Occup Environ Hyg; 3: 234–49.

Liu Y, Bello D, Sparer JA et al. (2007) Skin exposure to aliphatic
polyisocyanates in the auto body repair and refinishing indus-
try: a qualitative assessment. Ann Occup Hyg; 51: 429–39.

OECD. (1997) Environmental health and safety publications
series on testing and assessment no. 9: guidance document
for the conduct of studies of occupational exposure to pesti-
cides during agricultural application. OECD. Paris: (OECD/
GD (97) 148). Available at http://www.olis.oecd.org/olis/
1997doc.nsf/LinkTo/ocde-gd(97)148. Accessed October
25, 2008.

Petsonk EL, Wang ML, Lewis DM et al. (2000) Asthma-like
symptoms in wood product plant workers exposed to meth-
ylene diphenyl diisocyanate. Chest; 118: 1183–93.

Pronk A, Yu F, Vlaanderen J et al. (2006) Dermal, inhalation,
and internal exposure to 1,6-HDI and its oligomers in car
body repair shop workers and industrial spray painters. Oc-
cup Environ Med; 63: 624–31.

Redlich CA, Herrick CA. (2008) Lung/skin connections in oc-
cupational lung diseases. Curr Opin Allergy Clin Immunol;
8: 115–9.

Redlich CA, Stowe MH, Wisnewski AV et al. (2001) Subclin-
ical immunologic and physiologic responses in hexamethy-

lene diisocyanate-exposed auto body shop workers. Am J
Ind Med; 39: 587–97.

Schneider T, Cherrie JW, Vermeulen R et al. (2000) Dermal ex-
posure assessment. Ann Occup Hyg; 44: 493–9.

Sparer J, Stowe MH, Bello D et al. (2004) Isocyanate exposures
in autobody shop work: the SPRAY study. J Occup Environ
Hyg; 1: 570–81.

van Wendel de Joode B, Vermeulen R, van Hemmen JJ et al.
(2005) Accuracy of a semiquantitative method for dermal
exposure assessment (DREAM). Occup Environ Med; 62:
623–32.

Vermeulen R, Stewart P, Kromhout H. (2002) Dermal exposure
assessment in occupational epidemiologic research. Scand J
Work Environ Health; 28: 371–85.

Warren ND, Marquart H, Christopher Y et al. (2006) Task-
based dermal exposure models for regulatory risk assess-
ment. Ann Occup Hyg; 50: 491–503.

Wolf SE, Prnitt BA Jr. (2008) Burn management. In Irwin RS
and Rippe JM, editors. Irwin & Rippe’s intensive care
medicine. 6th edn. Philadelphia, PA: Lippincott Williams
& Wilkins. Figure 129–1, pp. 1930.

Woskie SR, Sparer J, Gore RJ et al. (2004) Determinants of iso-
cyanate exposures in auto body repair and refinishing shops.
Ann Occup Hyg; 48: 393–403.

Woskie SR, Bello D, Gore RJ et al. (2008) Comparison of task-
based exposure metrics for an epidemiologic study of isocy-
anate inhalation exposures among autobody shop workers.
J Occup Environ Hyg; 5: 588–98.

40 Y. Liu et al.
Document 24



From:
To:
Subject: RE: Expert stakeholder roundtable - TGA"s risk assessment of sunscreen ingredients [SEC=OFFICIAL]
Date: Wednesday, 18 December 2024 9:40:27 PM
Attachments: image001.png

image002.png
image003.jpg
image004.png
Percutaneous sunscreens Roberts with Q and A.pdf

Hi 
 
For information, attached is a talk by Mike Roberts an Emeritus Professor at UQ. He has been working in this field for decades, and more recently with
the FDA on their sunscreen assessments. Details of that presentation is here:
Please find a PDF copy of my presentation entitled Percutaneous absorption of sunscreens and other consumer products. And that I gave as the  Plenary speaker at the
“Innovations in Dermatological Sciences Conference” held remotely on September 27 and 28, Center for Dermal Research Rutgers, The State University of NJUSA 2023.

He might be willing to provide input to the TGA response if this is useful or desired.
 
Thanks

 
 

 

 

 
 

 
 
From: @health.gov.au> 
Sent: Tuesday, 17 December 2024 11:02 AM
To: 
Cc: 
Subject: RE: Expert stakeholder roundtable - TGA's risk assessment of sunscreen ingredients [SEC=OFFICIAL]
 

Hi 
 
You NSW Health Teams should work.
 
You will need to go into the ‘document section’.
 
Let me know if you have further issues.
 
Many thanks
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From:  
Sent: Tuesday, 17 December 2024 10:57 AM
To: @health.gov.au>
Cc: 
Subject: RE: Expert stakeholder roundtable - TGA's risk assessment of sunscreen ingredients [SEC=OFFICIAL]
 
REMINDER: Think before you click! This email originated from outside our organisation. Only click links or open attachments if you recognise the sender and know the content is safe.
 
 
 

Hi 
 
My GovTEAMS channel for “Sunscreen Expert Working Group” is empty.
 
That said, I am using NSW Health Teams and not UNSW. I prefer NSW Health, but if I need to change to UNSW please let me know so I can look into
how to log into that
 
Thanks

  
 
 
 
 
From: @health.gov.au> 
Sent: Tuesday, 17 December 2024 10:26 AM
To:  

@health.gov.au>; 
; HENDERSON, Nick <Nick.Henderson@health.gov.au>; CLARKE, Avinash <Avinash.CLARKE@Health.gov.au>; 

@health.gov.au>; @health.gov.au>; @health.gov.au>;
@health.gov.au>; @Health.gov.au>; @Health.gov.au>; 

@Health.gov.au>;

 @health.gov.au>; 
@health.gov.au>

Cc @health.gov.au>; @health.gov.au>; LANGHAM, Robyn
<Robyn.LANGHAM@Health.gov.au>; @Health.gov.au>
Subject: Expert stakeholder roundtable - TGA's risk assessment of sunscreen ingredients [SEC=OFFICIAL]

 
Dear all,
 
Thank you for confirming your participation in tomorrow’s expert roundtable discussion regarding TGA’s risk assessment of sunscreen ingredients.
 
Date- Wednesday 18 December 2024, 11am – 1pm
 
Venue - All external experts are attending the meeting virtually via Microsoft Teams. The meeting link can be found within the TGA calendar invite.  
 
Papers- All relevant papers are available on GovTeams, available at Meeting Papers. You should have access to five documents:

Agenda
Roundtable paper- TGA risk assessment of sunscreen ingredients
Attachment 1- Australian Sunscreen Exposure Model
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Attachment 2- Risk Assessment of Seven Active Sunscreen Ingredients (Working Copy)
Attachment 3- Benzophenone Risk Assessment (Working Copy)

 
DOIs- Please ensure you have submitted your DOI paperwork prior to attendance.
 
If you require assistance with accessing the documents or entering the meeting tomorrow, please feel free to contact me directing via email at

@health.gov.au or via phone on .
 
I look forward to meeting you all tomorrow.
 
Kind regards,

 

Senior Policy Officer/Director
Chief Medical Adviser Unit

He Regulation Group
T:  E: @health.gov.au  
Location: 27 Scherger Drive, Level 2
PO Box 100, Canberra ACT 2601, Australia

The Department of Health and Aged Care acknowledges the traditional owners of country throughout Australia, and their continuing connection to land, sea and community. We pay
our respects to them and their cultures, and to all Elders both past and present.

 
 
 
"Important: This transmission is intended only for the use of the addressee and may contain confidential or legally privileged information.  If you are
not the intended recipient, you are notified that any use or dissemination of this communication is strictly prohibited.  If you receive this transmission
in error please notify the author immediately and delete all copies of this transmission."

This email is intended for the addressee named and may contain confidential information. If you are not the intended recipient, you must not disclose, copy or
distribute this email. If you have received this email in error, please notify the sender immediately, delete it from your system and destroy any copies.

Views expressed in this message are those of the individual sender, and are not necessarily the views of NSW Health or any of its entities.
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Percutaneous absorption of sunscreens 
and other consumer products outline

 Why this area captivated me
 Topical products growth, range and opportunities 
 Organic sunscreen percutaneous absorption
 NSAID products
 Nanozinc oxide sunscreens
 FDA psoriasis study
 Dermal Open Flow Microperfusion
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Sunscreen formulation and percutaneous absorption

FDA have a made a number of comments helpful in 
sunscreens use https://www.fda.gov/drugs/understanding-over-counter-
medicines/sunscreen-how-help-protect-your-skin-sun

There are a range of sunscreen formulations, with 
lotions, milks, creams and oils most useful for dry 
skin;  gels and sprays for hairy skin, roll-ons, sticks 
and makeup for face and sprays for children.
J Robinson https://pharmaceutical-journal.com/article/infographics/science-of-
sunscreen

Geometric Mean Maximum Plasma Concentration,CV (%), ng/mL
Lotion Aerosol Spray Nonaerosol 

Spray
Pump Spray

Avobenzone 7.1 (73.9) 3.5 (70.9) 3.5 (73.0) 3.3 (47.8)

Oxybenzone 258.1 (53.0) 180.1 (57.3) NA NA
Octocrylene 7.8 (87.1) 6.6 (78.1) 6.6 (103.9) NA
Homosalate NA 23.1 (68.0) 17.9 (61.7) 13.9 (70.2)
Octisalate NA 5.1 (81.6) 5.8 (77.4) 4.6 (97.6)
Octinoxate NA NA 7.9 (86.5) 5.2 (68.2)

Matta et al. Effect of Sunscreen Application on Plasma Concentration of Sunscreen Active 
Ingredients: A Randomized Clinical Trial. JAMA. 2020 Jan 21;323(3):256-267.

A recent clinical trial analysed plasma concentrations of 
sunscreens after various topical applications. Results below.

A couple of observations:
 Consistent with our earlier observations and projections, oxybenzone concentrations are an order of magnitude 

more than the other sunscreen concentrations
 Plasma concentrations are relatively independent of formulation, consistent with being a maximum flux
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What about the effect of human sweat?
ZnO application to intact skin

 When applying ZnO NPs to the skin the greatest 
variable of Zn skin penetration is application time 
rather than the vehicle when applied to intact skin

 The pH of sweat is ~4.6-5.2 therefore the acidic 
electrolyte solution increases dissolution of ZnO
NPs and thus increases the zinc concentration 
within the skin after 48 h

 Zinc concentrations were determined using 
synchrotron X-ray fluorescence microscopy

 Note ex vivo - non-viable

Holmes et al. ACS Appl Bio Mater. 2020 Jun 15;3(6):3640-3647
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Nile red fluorescence microscopy of healthy (A) and psoriatic (B) skin 
showing major thickening of the epidermis and dermis. (C): image analysis 
reveals quantitative differences in cellular-level features between healthy 
(green) and psoriatic skin (red). All dimensions in µm. 

Bottom-up skin pharmacokinetics and response

FDA Grant U01FD006521: Simcyp dermal PBPK 
modeling - diseased skin physiology
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Q. You mentioned topical product thickness 
and viscosity as impacting on sunscreen 
percutaneous absorption.
What are the other topical product design 
issues one should be aware of? 
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Q. As a follow-on to the question on topical 
product design issues, which ones matter 
most? 
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Q. Are you able elaborate more on why 
sensorial effects are important and how your 
group is assessing them/
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From:
To: Ju-Lee Oei
Subject: RE: Expert stakeholder roundtable - TGA"s risk assessment of sunscreen ingredients [SEC=OFFICIAL]
Date: Tuesday, 17 December 2024 11:57:13 AM
Attachments: image002.png

image003.png
image004.png
image005.jpg
image006.png
image007.png
Agenda.docx
Attachment 1 Australian Sunscreen Exposure Model - ASEM Calculations Microsoft Excel file - 2 July 2024 (3).xlsx
Attachment 2 Risk Assessment of Seven Active Sunscreen Ingredients - WORKING COPY.docx
Attachment 3 Benzophenone risk assessment - WORKING COPY (002).docx
Copy of D24-4721790 Sunscreen roundtable meeting - planning.xlsx
Roundtable paper- Therapeutic Goods Administration (TGA) risk assessment of sunscreen ingredients.docx

Dear Julee,

I am sharing the documents via email to ensure you have access. Please note the documents are confidential
and should not be shared.

Kind regards,

From: Ju-Lee Oei <j.oei@unsw.edu.au> 
Sent: Tuesday, 17 December 2024 10:37 AM
To: @health.gov.au>
Subject: Re: Expert stakeholder roundtable - TGA's risk assessment of sunscreen ingredients [SEC=OFFICIAL]

REMINDER: Think before you click! This email originated from outside our organisation. Only click links or open attachments if
you recognise the sender and know the content is safe.

Dear 
I can’t access the documents – says accessed denied
Could you help?
Kind regards
Julee

Ju-Lee Oei

Neonatologist
Royal Hospital for Women, Randwick NSW

Visiting Medical Officer
Murrumbidgee Local Health District Drug and Alcohol NSW

Conjoint Professor
School of Paediatrics
Faculty of Medicine and Health
University of New South Wales
Randwick NSW Australia

Honorary Affiliate
NHMRC Clinical Trials Centre
University of Sydney
Camperdown NSW Australia

Editor in Chief
Journal of Paediatrics and Child Health
Email: j.oei@unsw.edu.au or Ju-lee.oei@sydney.edu.au
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If you require assistance with accessing the documents or entering the meeting tomorrow, please feel free to
contact me directing via email at @health.gov.au or via phone on 

 
I look forward to meeting you all tomorrow.
 
Kind regards,

 
 

Chief Medical Adviser Unit

He Regulation Group
T: | E: @health.gov.au  
Location: 27 Scherger Drive, Level 2
PO Box 100, Canberra ACT 2601, Australia

The Department of Health and Aged Care acknowledges the traditional owners of country throughout Australia, and their
continuing connection to land, sea and community. We pay our respects to them and their cultures, and to all Elders both past
and present.

 
 
 
"Important: This transmission is intended only for the use of the addressee and may contain confidential
or legally privileged information.  If you are not the intended recipient, you are notified that any use or
dissemination of this communication is strictly prohibited.  If you receive this transmission in error please
notify the author immediately and delete all copies of this transmission."
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Sunscreen ingredient risk assessment  

 

Expert Stakeholder Roundtable 

Wednesday, 18 December 2024 

11 am – 1 pm 

27 Scherger Drive, Fairbairn, ACT (TGA office) 

Virtual attendance welcome 

Agenda 

 

Time Session Presenter 

11.00 – 11.10 am Welcome and Introductions 

 

Professor Robyn Langham 

11.10 – 11.50 am Sunscreen risk assessment –current status 
and possible future direction. 

Paper to follow 

 

Professor Robyn Langham 

11.50 – 12.50 pm Roundtable discussion 

 

All 

12.50 – 1 pm Next Steps and Closing Remarks 

 

Professor Robyn Langham 
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Australian Sunscreen Exposure Model (ASEM)

Tab 2. ASEM calculations

Tab 3. Scenarios
Describes the 6 ASEM scenarios, including clothing use, exposed skin that sunscreen is applied to, sunscreen reapplication rates, and use throughout the year.
The scenarios are used in the ASEM calcullations in Tab 2

Tab 4. Body Weight data
Describes the Australian representative bodyweights for adults, children and adolescents used in the the ASEM calcullations in Tab 2

Tab 5. Skin Surface Area data
Describes the Australian representative skin surface area data for different parts of the body, different age groups and under different scenarios used in the the ASEM calculations in Tab 2.
Calculations and notes are also provided, e.g. SSA for the face in the absence of specific data (use of 'half a head' SSA value).

Corrections
Stakeholders are encouraged to advise the TGA if there are any errors in the data or calculations.

Copyright © Commonwealth of Australia 2024 This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal use or, if you are 
part of an organisation, for internal use within your organisation, but only if you or your organisation do not use the reproduction for any commercial purpose and retain this 
copyright notice and all disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or allowed by this copyright notice, all other 
rights are reserved and you are not allowed to reproduce the whole or any part of this work in any way (electronic or otherwise) without first being given specific written permission 
from the Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA Copyright Officer, Therapeutic Goods Administration, PO 
Box 100, Woden ACT 2606 or emailed to tga.copyright@tga.gov.au.

The Australian Sunscreen Exposure Model (ASEM) is proposed to accurately calculate sunscreen use that accounts for the diverse needs of Australians and integrates the 
expected sunscreen application practices that align with current Australian recommendations, rather than utilising international models that do not. This ensures that sunscreen 
ingredients are evaluated for safety based on how they are, and recommended to be, used in Australia today. 

The objective of this approach is to affirm the safety of sunscreen ingredients, considering the highest plausible sunscreen use throughout the year, for the most sensitive 
population. To achieve this, the ASEM proposes 6 theoretical exposure scenarios, each representing a broad spectrum of regular sunscreen usage patterns across different 
demographics across Australia (see Tab 3. Scenarios). These scenarios provide the highest estimated daily sunscreen exposure, to calculate maximum safe concentration of a 
sunscreen ingredient using the SED and MoS formulas. 

Outlines the formulae used to caclulate the estimated daily sunscreen exposure for each scenario and consequently the estimated highest daily sunscreen exposure.

 OFFICIAL
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Scenario 1 2 3 4 5 6 Daily sunscreen exposure (Method 1, mg/kg bw/day) 1 2 3 4 5 6 Method 1 (mg/kg bw/day) Scenarios 4+6 Scenarios 3+5 Scenarios 3+6
AF  (application frequency) 2 2 2 or 3* 3 3 3 Toddler (1-<2 yo) N.A. N.A. 607 N.A. 66 N.A. Toddler (1-<2 yo) N.A. 673 N.A.
Duration  (days) 240 240 240 240 26 26 Toddler (2- <3 yo) N.A. N.A. 487 N.A. 55 N.A. Toddler (2- <3 yo) N.A. 543 N.A.
AT  (Averaging time, days) 365 365 365 365 365 365 Preschool student (3- <6 yo) N.A. N.A. 237 N.A. 39 N.A. Preschool student (3- <6 yo) N.A. 276 N.A.
Appl Rate  (application rate, mg/cm2) 2 2 2 2 2 2 Primary school student (6 - <11 yo) N.A. N.A. 211 N.A. 35 N.A. Primary school student (6 - <11 yo) N.A. 246 N.A.
*3 applications for toddler (1-<2 yo)/(2-<3 yo) and 2 applications for other children Secondary school student (11- <16 yo N.A. N.A. 211 N.A. 36 106 Secondary school student (11- <16 yo N.A. N.A. 317

Adult 63 267 N.A. 279 26 97 Adult 376 N.A. N.A.
SSA  (skin surface area exposed to sunscreen, m2, 95th) 1 2 3 4 5 6 N.A. Not Applicable 
Toddler (1-<2 yo) - - 0.20 - 0.20 - Daily sunscreen exposure Method 2 (cm2/kg bw/day) 1 2 3 4 5 6 Method 2 (cm2/kg bw/day) Scenarios 4+6 Scenarios 3+5 Scenarios 3+6
Toddler (2- <3 yo) - - 0.21 - 0.22 - Toddler (1-<2 yo) N.A. N.A. 303 N.A. 33 N.A. Toddler (1-<2 yo) N.A. 336 N.A.
Preschool student (3- <6 yo) - - 0.33 - 0.33 - Toddler (2- <3 yo) N.A. N.A. 244 N.A. 28 N.A. Toddler (2- <3 yo) N.A. 271 N.A.
Primary school student (6 - <11 yo) - - 0.47 - 0.48 - Preschool student (3- <6 yo) N.A. N.A. 119 N.A. 19 N.A. Preschool student (3- <6 yo) N.A. 138 N.A.
Secondary school student (11- <16 yo) - - 0.67 - 0.69 2.06 Primary school student (6 - <11 yo) N.A. N.A. 105 N.A. 18 N.A. Primary school student (6 - <11 yo) N.A. 123 N.A.
Adult 0.26 1.09 - 0.76 0.65 2.43 Secondary school student (11- <16 yo) N.A. N.A. 105 N.A. 18 53 Secondary school student (11- <16 yo) N.A. N.A. 158

Adult 31 134 N.A. 140 13 48 Adult 188 N.A. N.A.
Bw t  (body weight linked to SSA, kg, 95th) 1 2 3 4 5 6 N.A. Not Applicable 

Toddler (1-<2 yo) - - 13 - 13 - Formulae Formula:
Toddler (2- <3 yo) - - 17 - 17 -
Preschool student (3- <6 yo) - - 36 - 36 -
Primary school student (6 - <11 yo) - - 58 - 58 -
Secondary school student (11- <16 yo) - - 83 - 83 83

Adult 107 107 - 107 107 107 Notes:

Notes:
Notes:

Variables used to calculate estimated daily 
sunscreen exposure for each scenario

Calculation for estimated daily sunscreen 
exposure for each scenario 

Calculation for highest estimated 
daily sunscreen exposure

The TGA has calculated the sunscreen exposure for each ASEM 
scenarios, and combined the weekday and weekend scenarios to 
provide a yearly realistic exposure:
• For adults, a combination of Scenarios 4 and 6.
• For secondary school children, a combination of Scenarios 3 and 

6.
• For other children, including toddlers, pre-school, and primary 

school children, a combination of Scenarios 3 and 5.
To derive the es imated daily sunscreen exposure, Scenarios 3 and 5 
for toddlers aged 1 to 2 years old provided the highest estimated daily 
sunscreen exposure. Therfore the can be caculated as below:
• ASEM (method 1) Scenario 3 + Scenario 5 = 607 + 66 =

673 mg/kg bw/day
• ASEM (method 2) Scenario 3 + Scenarios 5 = 303 + 33 = 

336 cm2/kg bw/day

𝐴𝑆𝐸𝑀௛௜௚௛௘௦௧ ௘௦௧௜௠௔௧௘ௗ ௗ௔௜௟௬ ௦௨௡௦௖௥௘௘௡  ௘௫௣௢௦௨௥௘ = 𝐴𝑆𝐸𝑀𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜 𝑎 + 𝐴𝑆𝐸𝑀𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜 𝑏𝐴𝑆𝐸𝑀 𝑚𝑒𝑡ℎ𝑜𝑑 1 = 𝐴𝑝𝑝𝑙 𝑅𝑎𝑡𝑒×  𝑆𝑆𝐴 ×   𝐴𝐹 ×  𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝐵𝑤௧  ×  𝐴𝑇
 𝐴𝑆𝐸𝑀 (𝑚𝑒𝑡ℎ𝑜𝑑 2) = 𝑆𝑆𝐴 ×   𝐴𝐹 ×  𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝐵𝑤௧  ×  𝐴𝑇𝐴𝑝𝑝𝑙 𝑅𝑎𝑡𝑒 , 𝑆𝑆𝐴,𝐴𝐹,𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛,𝐵𝑤௧  and 𝐴𝑇 are variables used to calculate the estimated 

daily sunscreen exposure for each scenario.
Where:
Appl Rate Application rate of product (2 mg/cm2) (Sunscreen Standard)
SSA Surface area of skin sunscreen applied to (cm2) per application 
AF Application Frequency (applications/day)
Dura ion Annual Use (days)
Bwt Body weight linked to SSA (kg)
AT Averaging time (365 days)

Method 1 is used if the dermal absorption is based on he percentage of the 
ingredient dermally absorbed (%).

Method 2 is used if the dermal absorption is based on he absolute amount of the 
ingredient that is bioavailable (μg/cm²).
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Age groups 
Body weight* 

(95th percentile, 
Kg)

Toddler (1 - <2 yo) 13
Toddler (2 - <3 yo) 17
Preschool student 

(3 - <6 yo) 36

Primary school student 
(6 - <11 yo) 58

Secondary school student 
(11 - <16 yo) 83

Adults** 107

Body weight data used in ASEM calculations

* Data based on enHealth (2012)  Table 2.2.1 and E2 for body weights for 
Adults (≥18 years)  adolescents and children.

** enHealth reports male and female 95th percentile body weight data, 
which has been averaged.
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Body part (Adult) Male 95th Female 95th Body part (Child) Toddler 
(1-<2 yo)

Toddler 
(2- <3 yo)

Preschool 
student 

(3- <6 yo)

Primary 
school 
student 

(6 - <11 yo)

Secondary 
school student 

(11- <16 yo)

Head 0.15 0.12 Head 0.1 0.1 0.13 0.19 0.19
Trunk (incl neck) 1.10 0.85 Trunk 0.22 0.27 0.3 0.51 0.69
Upper extremities 0.47 0.35 Arms 0.08 0.08 0.14 0.19 0.27
Arms 0.40 0.27 Hands 0.04 0.04 0.06 0.07 0.11
Upper arms 0.22 NR Legs 0.14 0.16 0.26 0.41 0.65
Forearms 0.20 NR Feet 0.04 0.05 0.07 0.11 0.16
Hands 0.13 0.11 Total SSA 0.61 0.7 0.95 1.48 2.06

Lower extremities 0.97 0.88
Legs 0.85 0.76 Note:  Data are for both sexes combined.
Thighs 0.52 0.48
Lower legs 0.32 0.29

Feet 0.16 0.15
Total BSA 2.52 2.33

Note: NR: Not Reported, data for upper arms and forearms were not reported in US EPA (2009)

ASEM Scenario Male 95th Female 95th Person 95th ASEM Scenario Toddler 
(1-<2 yo)

Toddler 
(2- <3 yo)

Preschool 
student 

(3- <6 yo)

Primary 
school 
student 

(6 - <11 yo)

Secondary 
school student 

(11- <16 yo)

Scenario 1 0.28 0.23 0.26 Scenario 3 0.20 0.21 0.33 0.47 0.67
Scenario 2 1.17 1.00 1.09 Scenario 5 0.20 0.22 0.33 0.48 0.69
Scenario 4 0.83 0.69 0.76 Scenario 6 N.A. N.A. N.A. N.A. 2.06
Scenario 5 0.69 0.61 0.65 Notes: Nil SSA data for neck alone, therefore SSA for neck is estimated to be '0'
Scenario 6 2.52 2.33 2.43 Nil SSA data for hat coverage, or face alone, therefore SSA estimated to be 'half head'

Notes: Person 95th body weight is the average of male and female 95th body weight
Nil SSA data for neck alone, therefore SSA for neck is estimated to be '0'
Nil SSA data for hat coverage, or face alone, therefore SSA estimated to be 'half head'
Upper extremities SSA include upper arms + lower arms or arms, and hands
Lower extremities SSA include thighs + lower legs or legs, and feet
Trunk SSA includes chest, abdomen and pelvis areas.

Skin surface area exposed to sunscreen used to calculate 
estimated daily sunscreen exposure per scenario for 

Adults (m2)

* Data based on enHealth (2012),Table 3.2 5 for skin surface area of body parts for Adults, adolescents and children. It is 
based on rounded data from US EPA (2008, Tables 7-2).

Skin surface area of individual body parts (Child, 95th percentile, m2)

* Data based on enHeal h (2012), Table 3 2.3 and 3.2.5 for skin surface area of body parts for Adults, adolescents 
and children. It is based on rounded data from US EPA (2009, Tables 7-11 and 7-12).

Skin surface area of individual body parts 
(Adult, 95th percentile, m2)

Skin surface area exposed to sunscreen used to calculate estimated daily
sunscreen exposure per scenario for Children (m2)
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INTRODUCTION  Benzophenone is concluded by International Agency for Research on Cancer (IARC) Working Group as a possibly carcinogenic to humans (Group 2B). It is a known potential degradant of sunscreens containing octocrylene. Although USP monograph for octocrylene has limits for organic impurities in the raw material, the monograph does not specify a safe limit for benzophenone as a degradant in ϐinished products. Therefore, the TGA has been reviewing available information to establish a safe permitted daily exposure and a limit for benzophenone as a degradant in therapeutic sunscreens. In August 2023, the TGA held a public consultation to discuss safe levels of benzophenone in listed medicines. The consultation document proposed to amend the requirements for the use of benzophenone and octocrylene in these medicines. However, the decision to introduce a regulatory limit for benzophenone was deferred pending further consultation to develop a sunscreen exposure model speciϐic to the Australian context. In July 2024, the TGA conducted a subsequent public consultation to establish the Australian Sunscreen Exposure Model (ASEM), which more accurately estimates regular sunscreen exposure for Australians. The ASEM calculates a highest estimated average daily sunscreen exposure amount based on the highest use scenarios in the most vulnerable population (toddlers aged 1-2 years), ensuring it is applicable for general therapeutic sunscreens meant to be used by the whole population.   This updated risk assessment uses the ASEM to assess the risk of benzophenone as a degradant in sunscreens. 
WHAT IS THIS CHEMICAL Benzophenone is an aryl ketone and it is the simplest member of the class of benzophenones (Figure 1). Substituted benzophenones such as oxybenzone and dioxybenzone are frequently used in sunscreen. 

 
Figure 1: Benzophenone, Cas 119-61-9, synonymous: Diphenylmethanone, benzoylbenzene  Benzophenone is a naturally occurring compound used in ϐlavouring and perfumes. It is used as ϐixative for heavy perfumes in soaps, detergents, and room deodorizers. It is used as a ϐlavouring agent, ultraviolet absorber in inks and coatings, and as a polymerization inhibitor for styrene. It is used in the manufacture of antihistamines, hypnotics, and insecticides. Concentrations of benzophenone in food products range from 0.57 ppm in nonalcoholic beverages to 3.27 ppm in frozen dairy products.  The presence of benzophenone in sunscreen arises from two main sources:  (1) benzophenone contamination in the octocrylene, active ingredient in a high number of sunscreen products marketed in Australia, and  
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(2) accumulation of benzophenone from the degradation of octocrylene as the product ages (aminolysis and hydrolysis of octocrylene in the skin may result in the formation of benzophenone) (Figure 2).  Recently Downs and colleagues (2021) found benzophenone in 17 commercial sunscreens tested (ranging from 0 to 227.9 ppm) and after accelerated stability incubation of 6 weeks, the lowest concentration of benzophenone was 6.3 ppm and the highest was 461.4 ppm).  

 
Figure 2: Degradation of Octocrylene (from Downs C.A et al. Chem. Res. Toxicol. 2021, 34, 1046-1054)  
CURRENT RESTRICTIONS IN AUSTRALIA AND OVERSEAS 

Australian	regulations	Benzophenone is available for use in medicines, biologicals and medical devices. For listed and over the counter medicines, benzophenone is only permitted to be used in combination with other permitted ingredients as a fragrance, where the total fragrance concentration in a medicine must be no more than 1%. As of 17 September 2024, Benzophenone is currently being used as fragrance in four listed medicines, four registered medicines and two other therapeutic goods.  The Australian Industrial Chemicals Introduction Scheme (AICIS) completed a Human Health 
Tier II assessment for benzophenone on 1 September 2015. While showing low acute toxicity in rabbits following dermal exposure (LD50 of >2000 mg/kg bw), AICIS concluded that benzophenone was a potential oral carcinogen. 
International	regulations	Effective from November 17, 2023, benzophenone has been added to Annex II of Regulation (EC) No. 1223/2009, which lists substances prohibited in the formulation of cosmetic products within the European Union (EU). The EU has also implemented new requirements and transition periods for octocrylene and notes that ‘Benzophenone as an impurity and/or degradation product of Octocrylene shall be kept at trace level’, however, a numerical limit has not been speciϐied.  In 2009, EFSA assessed benzophenone as a food contact material (EFSA, 2009). The report indicated that the margin of exposure was low and recommended that more data on the occurrence of the substance in foods should be provided as well as appropriate toxicity data corresponding to the level of exposure to enable a full risk assessment. The EFSA Panel also concluded that benzophenone was not genotoxic but caused kidney adenoma, including hyperplasia and nephropathy in rats at the lowest dose level tested of 15 mg/kg bw/day in a carcinogenicity study, and established a Tolerable Daily Intake (TDI) of 0.03 mg/kg bw/day, equating to 1.5 mg/day for a 50 kg person). The TDI is in the same order of magnitude as the chronic dietary exposure of adults and children to benzophenone in Europe (i.e. 10-20 μg/kg bw/day) for added ϐlavouring substances. The toxicity of benzophenone was re-evaluated by EFSA in 2017 (EFSA, 2017) and the TDI established by EFSA in 2009 was re-conϐirmed. 
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In 2018, the US FDA amended its food additive regulations to no longer allow the use of benzophenone (and other substances) in food. However, the FDA stated that this removal was only a matter of law, and concluded that these substances do not pose a risk to public health under the conditions of their intended use. As of late 2020, its use in food products or food packaging was banned in the US. Under California Proposition 65, there are no legal provisions for safe levels of benzophenone in any personal care products, including sunscreens, anti-aging creams, and moisturisers. The current USP monograph for octocrylene has general organic impurity limits, however benzophenone is not a specific impurity mentioned or considered. The impurity limits for octocrylene are based on data submitted before the monograph became official. The USP monograph can potentially be revised if new information becomes available however is subject to consideration by USP’s Expert Volunteers, noting the monograph only applies to quality limits on the raw material – not safety limits when octocrylene is used in sunscreen products. The Health Canada Natural Health Product Ingredients Database has a TDI for benzophenone of 0.03 mg/kg bw/day when the route of administration is oral for medical use, or up to 3.27 ppm for oral non-medicinal use as a ϐlavour enhancer. In January 2021, Health Canada undertook a Screening Assessment for benzophenone to determine whether it presents a risk to the environment or to human health. Although benzophenone was found to be non-genotoxic, chronic oral exposure to benzophenone induced kidney adenoma and leukemia in male rats, liver tumours in male and possibly female mice, and histiocytic sarcomas in female mice. The assessment also indicated that dermal studies on the carcinogenicity of benzophenone performed on mice and small groups of rabbits showed no carcinogenic potential. However, the assessment could not verify the quality of the studies given the limited information provided in the published reports, and the extent of the histological examinations appears to have been limited. The Health Canada assessment concluded that benzophenone meets the human health criterion for a toxic substance and, subsequently, proposed to make an Order to add 
benzophenone as a toxic substance to Schedule 1 of the Canadian Environmental Protection Act (the List of Toxic Substances) in April 2022.  
LITERATURE SEARCH SUMMARY 

HUMAN STUDIES  No epidemiology studies related to benzophenone exposure in humans were found in the literature.	
ANIMAL STUDIES  

Percutaneous	absorption	The percutaneous absorption of benzophenone was measured in	vivo in monkey. [14C]-benzophenone was applied to 1 cm2 area of abdominal skin at a concentration of 4 µg/cm2. In rhesus monkeys, percutaneous absorption of benzophenone was found to be 44% and 69% for unoccluded and occluded sites, respectively (Bronaugh et al., 1990). A more recent study determined the in vitro dermal absorption of radiolabelled benzophenone in different preparation through human skin. [14C]-benzophenone was added to two commercial sunscreen formulations and an acetone vehicle. Each preparation (containing 0.1 g/L benzophenone) was applied (approximately 2 µL/cm2) to dermatomed human skin mounted in static diffusion cells, and the receptor ϐluid was collected up top 24 hours following application. All samples were analysed by liquid scintillation counting. The authors note that the study was compliant with Good Laboratory Practice, with OECD Test Guideline No. 428 and OECD Guidance Document No. 28. The results indicated that after 24 hours, the amount of benzophenone in the two spiked sunscreen formulation that was absorbed was (mean±SD) 9.04 
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± 2.61% and 10.02 ± 2.40%, respectively. The absorption of benzophenone in the acetone vehicle through human skin was documented as 5.19% of the applied dose. The [14C]-benzophenone mass balances were considered low: 81.5%, 85.3% and 8.02%, respectively, with losses due to [14C]-benzophenone volatility (Ejaz et al, 2024). A dermal absorption value of the mean percent plus one standard deviation was calculated for the calculation of the maximum concentration of benzophenone in therapeutic sunscreen products. Using the highest dermal absorption value from the second spiked sunscreen preparation, a dermal absorption value of 10.02% + 2.4% = 12.42% was determined (Ejaz et al, 2024).  
Acute	toxicity	The median lethal (LD50) doses of benzophenone given by oral, intraperitoneal, and dermal routes of administration were calculated and the result suggested that benzophenone is only slightly toxic.  The LD50 in an acute rat oral study was 1,900 mg/kg/day. The LD50 in an acute mice oral study was 2,895 mg/kg/day. The LD50 in an acute i.p. mice study was 727 mg/kg/day and the LD50 in an acute rabbit dermal was 3,535 mg/kg/day (National Toxicology Program, 2006). 
Sub	chronic	and	chronic	feeding	studies	There are sub-chronic and chronic feeding studies and a 2-generation reproductive gavage study of benzophenone in rodents. There are extensive mutagenicity and endocrine activity data for benzophenone. Long-term studies of toxicity and carcinogenicity were published on benzophenone.   In a sub-chronic feeding study, benzophenone was administered in the diet to both male and female Sprague-Dawley (SD) rats at 0, 20, 100 and 500 mg/kg bw/day. The low-dose group was treated for 13 weeks, while the mid- and high-dose groups were treated for 28 days (Burdock et al. 1991). Treatment-related changes, including altered haematological and clinical biochemistry endpoints, increased liver and kidney weights, and increased hepatocellular hypertrophy, occurred in both sexes of rats at mid- and high-dose levels. A No-Observed-Adverse-Effect Level (NOAEL) of 20 mg/kg bw/day was derived from this study (Burdock et al, 1991; ECHA, 2018). In the reproductive study benzophenone caused liver hypertrophy in the rats at the lowest dose level (~6 mg/kg/day), but it was considered an adaptative response and not an adverse event (EFSA, 2017). The one long-term study of toxicity and carcinogenicity will be analysed below (Carcinogenicity of Benzophenone) 
Mutagenicity	of	Benzophenone	Benzophenone showed no evidence of mutagenicity in	vitro	or in	vivo. Benzophenone (1 to 1,000 μg/plate) did not induce mutations in Salmonella	typhimurium	strains TA98, TA100, TA1535, or TA1537, with or without induced rat liver metabolic activation enzymes. Intraperitoneal injections of 200 to 500 mg benzophenone/kg body weight (three injections at 24-hour intervals) did not induce micronuclei in bone marrow PCEs of male B6C3F mice. No increases in the frequencies of micronucleated NCEs were seen in peripheral blood of male or female B6C3F1 mice administered benzophenone for 14 weeks (1,250 to 20,000 ppm) (EFSA, 2017). 
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Carcinogenicity	of	Benzophenone	In 2006 The National Toxicology Program (NTP, 2006) studied the effects of benzophenone on male and female F344/N rats and B6C3F1 mice to identify potential toxic or carcinogenic hazards to humans. Groups of 50 mice (male and female) were fed benzophenone for 2 years at 40, 80 and 160 mg/kg bw per day in males and 35, 70 and 150 mg/kg bw per day in females. The higher concentration at 160 mg/kg bw, was based on the minimum toxicity observed at this level in a previous 14-week study). The corresponding doses in rats were 15, 30 and 60 mg/kg bw per day in males and 15, 30 and 65 mg/kg bw per day in females.  The target organs of toxicity in the 2-year studies were liver, kidney, nose, and testes. Neoplastic responses occurred in the kidney, liver, and hematopoietic system. The conclusion of the panel of NTP was: 
• ‘Administration of benzophenone in feed resulted in increased incidences and/or severities of nonneoplastic lesions in the kidney and liver of male and female rats and in the liver, kidney, nose, and spleen of male and female mice’. 
• ‘There was some evidence of carcinogenic activity of benzophenone in male rats based on increased incidences of renal tubule adenoma; mononuclear cell leukemia in male rats may have been related to benzophenone exposure.’  
• ‘There was equivocal evidence of carcinogenic activity of benzophenone in female rats based on the marginally increased incidences of mononuclear cell leukemia and histiocytic sarcoma.’ 
• ‘There was some evidence of carcinogenic activity of benzophenone in male B6C3F1 mice based on increased incidences of hepatocellular neoplasms, primarily adenoma.’ 
• ‘There was some evidence of carcinogenic activity of benzophenone in female B6C3F1 mice based on increased incidences of histiocytic sarcoma; the incidences of hepatocellular adenoma in female B6C3F1 mice may have been related to benzophenone exposure.’  
• The incidences of hepatocellular adenoma in the male mice showed a positive trend. No NOAEL could be identified for incidences of adenoma (the low dose of 40 mg/kg/day is the LOAEL with regard to this change). 
• In rats, no NOAEL could be identified for incidence of renal tubule hyperplasia in males and females and the low dose corresponding to 15 mg/kg/day was considered a LOAEL. No NOAEL could be identified in relation to chronic progressive nephropathy for its severity in male rats and the LOAEL was the low-dose (15 mg/kg/day). In female rats the NOAEL for the severity of chronic nephropathy was the low dose.	In summary, in 2-year studies in rats and mice administered benzophenone in the feed, neoplastic responses were reported in kidney, liver and haematopoietic system. Species- and sex-speciϐic differences in effects were observed. Effects were seen in all dose groups and no NOAEL was identiϐied. 

 

 

 

 

Table 1 below shows a summary of the 2-year carcinogenic study in rodents.  
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Table 1 Summary of the 2-year carcinogenesis and genetic toxicology studies of benzophenone 

 The potential for dermal carcinogenicity has also been studied (Stenbäck and Shubik, 1974 as reported by ECHA). Treated groups of female Swiss mice received (on 1-inch square of the dorsal skin between the ϐlanks, which was shaved regularly) concentrations of 5, 25, and 50% benzophenone in acetone in a total volume of 0.2 ml, twice a week for a period of up to 110 weeks (the number of animals in the test groups, in the vehicle and positive control groups was 50/group, and additional untreated control group consisted of 150 animals). Although there is a lack of data on the vehicle control, and this study was conducted in 1974 (and not according to GLP/OECD guidelines), no signiϐicant difference in dermal carcinogenic effects was observed between control groups and treated groups in this study. The potential carcinogenicity of benzophenone was also evaluated by several Regulatory Agencies and Expert Panels and the conclusions were similar to the conclusions reached by the NTP:  
• The International Agency for Research on Cancer (IARC, 2012) evaluated the carcinogenic risk of several chemical present in industrial and consumer products, foods and drinking-water, including benzophenone and the conclusion was that ‘benzophenone is possibly carcinogenic to humans’ and it was classified in group 2B (which means that there is strong evidence that it can cause cancer in humans, but at present it is not conclusive).  

 
• In 2009 benzophenone was evaluated as a food contact material by the European Food Safety Authority, and it was re-evaluated in 2017. The Panel concluded that benzophenone caused kidney adenoma, including hyperplasia and nephropathy in rats. Based on an NTP study (2006), the Panel established a Tolerable daily intake (TDI) of 0.03 mg/kg bw per day. The TDI is in the same order of magnitude as the chronic dietary exposure of adults and children to benzophenone in Europe (10–20 μg/kg bw per day) for added flavouring substances.   
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• The Joint Expert Committee of Food Additives (JECFA, 2011) noted that histiocytic sarcomas occurred only in female mice and rats and only at dose levels inducing toxicity and possibly affecting hormonal balance. A NOAEL was not identified. The sex specificity of renal pathology in rats was suggested by JECFA to be due to differences in renal clearance of metabolites and more severe ageing chronic nephropathy in males compared to females, possibly due to higher concentration of proteins, primarily α-2μ-globulin, in male rats. A conclusion from JECFA was that the increasing severity of ageing chronic nephropathy is largely responsible for the renal tubular proliferation in male rats in most strains, including F344/N, and that this mode of action is not relevant to human renal carcinogenesis. 	
CALCULATION OF MAXIMUM ALLOWABLE CONCENTRATION  The maximum allowable concentration of benzophenone, in general therapeutic sunscreens, was established based on the: 

• Permitted Daily Exposure (PDE), 
• Amount of sunscreen applied (daily), and 
• Dermal absorption As per Equation 2.  A PDE amount was calculated for benzophenone, using Equation 1, to account for risks posed to the whole population, including the most vulnerable group (toddlers aged 1-2 years).    The NOAEL obtained in different studies ranged from 20 mg/kg to 300 mg/kg. In some of the studies it was not possible to obtain a NOAEL or LOAEL. The lower NOAEL of 20 mg/kg/day was obtained in a 13-week oral study in rats (Burdock et al, 1991; ECHA, 2018), and was used to calculate the maximum allowable concentration of benzophenone.  

Equation 1*: Formula to calculate the PDE 	

*Equation 1 is based on the method described in Appendix 3 of the ICH Guideline Q3C (R8) on impurities; guideline for residual solvents	(EMA/CPMP/ICH/82260/20061. Modifying factors of 5 (F1) for interspecies variability, 10 (F2) for variability between individuals, 5 (F3) for the short-term study (~3 months) to obtain the NOAEL of 20 mg/kg/day in rats, 2.5 (F4) for the possibility of non-genotoxic carcinogenic effects, and 1 (F5) if a no-effect level was not established, are used in the calculation. As per ICH Q3C (R8), an adult body weight of 50 kg is used in this calculation.  
 

1ICH Guideline Q3C (R8) on impurities; guideline for residual solvents	(EMA/CPMP/ICH/82260/2006) 
https://www.tga.gov.au/sites/default/files/2024-07/International-Scientific-Guideline-ICH-guideline-Q3C-R8-
impurities-guideline-residual-solvents-adopted.PDF  

𝑃𝐷𝐸 = 𝑁𝑂𝐴𝐸𝐿 ×  𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡𝐹1 × 𝐹2 × 𝐹3 × 𝐹4 × 𝐹5 

𝑃𝐷𝐸 = 20 𝑚𝑔/𝑘𝑔 𝑏𝑤/𝑑𝑎𝑦 × 50 𝑘𝑔5 × 10 × 5 × 2.5 × 1  𝑃𝐷𝐸 = 1.6 𝑚𝑔/𝑑𝑎𝑦 𝑃𝐷𝐸 = 0.032 𝑚𝑔/𝑘𝑔 𝑏𝑤/𝑑𝑎𝑦 
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ASEM established the highest average daily sunscreen exposure value, which was used in 
Equation 2 to calculate the maximum allowable benzophenone concentration in general therapeutic sunscreens. The value for the dermal absorption 12.42% was selected from a recently published paper (Ejaz et al, 2024).  
Equation 2: Formula to calculate maximum allowable benzophenone concentration	

 
RECOMMENDATION To mitigate the risk from chronic exposure to benzophenone it is recommended that the Poisons Standard be amended to include a new entry for benzophenone, and:  

• benzophenone is limited to a maximum concentration of 383 ppm as a potential degradant in therapeutic sunscreen containing octocrylene. 
• benzophenone is not permitted to be added as a fragrance, as a precautionary approach, noting the EU has also prohibited the inclusion of benzophenone as an ingredient in cosmetic products.  When proposing risk management strategies, consideration should be given to the following:  
- The risk assessment concluded that the maximum allowable benzophenone concentration in therapeutic sunscreens should not exceed 383 ppm (0.0383%).  
- The 383 ppm concentration has been calculated for exposure from therapeutic sunscreen only. This value does not include benzophenone from other sources like cosmetics or fragrances in therapeutic or non-therapeutic goods. Because octocrylene is a common active ingredient used as a UV filter in therapeutic and cosmetic sunscreens and as a photo-stabiliser in other cosmetics, consumers might use multiple products, or a product could contain both octocrylene and benzophenone with the latter acting specifically as a fragrance. Consideration should be given to potential exposure different consumer products.  
- Restrictions should ensure allowable limits of benzophenone as an impurity or degradation product are required to be maintained until the end of shelf life, not at release for supply of a product.  
- The conditions under which octocrylene is more likely to degrade into benzophenone, such as excessive temperatures, and whether products have appropriate labelling for 

𝐵𝑒𝑛𝑧𝑜𝑝ℎ𝑒𝑛𝑜𝑛𝑒 𝑐𝑜𝑛𝑐 = 𝑃𝐷𝐸 (𝑚𝑔/𝑘𝑔 𝑘𝑔/𝑑𝑎𝑦)𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑠𝑢𝑛𝑠𝑐𝑟𝑒𝑒𝑛 (𝑚𝑔 𝑘𝑔⁄ 𝑏𝑤/𝑑𝑎𝑦) × 𝐷𝐴 (%) 
 = 0.032 𝑚𝑔/𝑘𝑔 𝑏𝑤/𝑑𝑎𝑦673 𝑚𝑔/𝑘𝑔 𝑏𝑤/𝑑𝑎𝑦 × 12.42 % 

 =  0.000383 

Converting to a percentage or ppm = 0.0383 % = 𝟑𝟖𝟑 𝒑𝒑𝒎 
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storage conditions e.g. therapeutic sunscreens are required to comply with mandatory wording for storage conditions in the Therapeutic Goods Order No. 92 - Standard for labels of non-prescription medicines (TGO 92). 
 

REFERENCES Bronaugh RL, Wester RC, Bucks D, Maibach HI, Sarason R. (1990). In vivo percutaneous absorption of fragrance ingredients in rhesus monkeys and humans. Food Chem. Toxicol. 28, 369-373. Burdock GA, Pence DH, Ford RA. (1991). Safety evaluation of benzophenone. Food Chem Toxicol 29(11):741-50. Cancer Council (2022). About sunscreen. When to use, how to apply. 
https://www.cancer.org.au/cancer-information/causes-and-prevention/sun-safety/about-
sunscreen Department of Health and Aged Care – DOHAC (2022). enHealth guidance – Australian exposure factor guide. https://www.health.gov.au/resources/publications/enhealth-guidance-australian-
exposure-factor-guide?language=en. Downs CA, DiNardo JC, Stien D, Rodrigiues MS, Lebaron P. (2021). Benzophenone accumulates over time from the degradation of octocrylene in commercial sunscreen products. Chem Res Toxicol. https://doi.org/10.1021/acs.chemrestox.0c00461  ECHA (2018). Substance Evaluation Conclusion and Evaluation Report for Benzophenone. Ministry of Environment and Food of Denmark. 
https://echa.europa.eu/documents/10162/5a195cc0-82f3-cd0a-8fa3-65c400911515 ECHA (2023). Registration Dossier for benzophenone. https://echa.europa.eu/registration-
dossier/-/registered-dossier/7366/11 Last updated 25 May 2023 EFSA (2017). Safety of benzophenone to be used as ϐlavouring.  
https://efsa.onlinelibrary.wiley.com/doi/full/10.2903/j.efsa.2017.5013  Ejaz S, Roper C, Finlayson Z, Saitta KS, McCarthy T, Sun F, Southwall MD. (2024). A comparative study of the in vitro dermal absorption of radiolabeled benzophenone through human skin. Toxicol In Vitro. 98, 105835. IARC (2012). International agency for research on cancer (IARC). Benzophenone. 
https://monographs.iarc.who.int/wp-content/uploads/2018/06/mono101-007.pdf  JECFA (2011). Safety evaluation of certain food additives and contaminants. WHO Food Additives series: 64. https://inchem.org/documents/jecfa/jecmono/v64je01.pdf  NTP (2006). Toxicology and carcinogenesis studies of benzophenone (CAS No. 119-61-9) in F344/N rats and B6C3F1 mice (feed studies). Natl Toxicol Program Tech Rep Ser. 2006 Feb;(533):1-264. PMID: 16741556. https://pubmed.ncbi.nlm.nih.gov/16741556/  Scientiϐic Committee on Consumer Safety (SCCS, 2021). Opinion on Benzophenone-3 (CAS No 131-57-7, EC No 205-031-5), preliminary version of 15 December 2020, ϐinal version of 30-31 March 2021, SCCS/1625/20. https://health.ec.europa.eu/system/files/2022-08/sccs o 247.pdf  Stenbäck F, Shubik P. (1974). Lack of toxicity and carcinogenicity of some commonly used cutaneous agents. Toxicology and Applied Pharmacology 30: 7-13. 
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