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5. A survey of the availability of sunscreen absorbers in the UK 

 

As discussed in Chapter 4, obtaining the results of the pilot irritancy study allowed 

the EMCPPTS to proceed. However, as time progressed it became apparent the 

recruitment period of the EMCPPTS was going to have to be significantly extended 

due to several different factors, outlined in Chapter 7. This therefore created an 

opportunity for a survey of sunscreen products in the UK to be undertaken at the 

same time as subjects were being recruited to the EMCPPTS. Such a survey is 

useful for helping to estimate the photoallergenic potential of the agents under 

investigation in the EMCPPTS, by providing an insight into possible subject 

exposure patterns to them. 

 

5.1 Introduction 

The EMCPPTS was designed to reveal the number of subjects that developed 

PACD to each of the test agents. However, for each agent, this number alone would 

not represent its photoallergenic potential. To more accurately deduce the 

photoallergenic potential of a test agent, the number of subjects that had been 

exposed to that agent would also have to be known. For example, if the EMCPPTS 

showed an agent led to PACD in many subjects, this could be because many more 

subjects had been previously exposed to that agent, and only a small number had 

been sensitised to it, or it could be that fewer subjects had been exposed but 

virtually all had become sensitised. Likewise, few subjects developing PACD to an 

agent could imply either low exposure levels or a weak photoallergenic potential. 

Unfortunately, obtaining very accurate information about subject usage, and by 

extension possible exposure, patterns for the test agents in an area as large as the 
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multiple European countries in which the EMCPPTS was being conducted is 

practically impossible. For organic UV absorbers, one problem is that sunscreens 

are mostly sold as “over the counter” cosmetics, through thousands of retail outlets. 

Most manufacturers (of which there are also many) may have accurate figures for 

unit sales of each of their products in each country, or even across a supra-national 

area such as Europe, but this data is commercially sensitive and such companies are 

not willing to divulge this information to independent sources. Another issue is that 

there can be rapid movement of such products across national boundaries due to 

free trade laws in Europe which makes it difficult to know which products are being 

used in any one area at any given time. 

As regards topical NSAIDs, similar factors prevent the acquisition of reliable usage 

figures because some are available over-the-counter. However, some topical 

NSAIDs are available only via prescription, which creates the additional problem of 

collecting data on the number of units prescribed through medical practitioners. 

Some countries have robust systems in place that accurately collect these figures, 

but others do not. 

It was because of these difficulties in obtaining usage figures that a sunscreen 

survey was the method chosen to generate data which could act as a useful 

surrogate, and which could also be feasibly undertaken. Additionally, previous 

surveys of sunscreen products have been conducted in 1983, 2001 and 2005 which 

serve as “benchmarks” against which current results can be compared.[1-3] 
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5.2 Methods 

A survey of sunscreen products available in retail outlets was performed in July 

2010, over a three week period in the city of Dundee, UK This time of year was 

chosen, as retailers have large displays of sunscreen products available for 

consumers who are going to be exposed to sunlight either in the UK or abroad in 

the summer months. The retail outlets visited are listed below:  

 Boots (chemist/pharmacy) 

 Superdrug  (chemist/pharmacy) 

 Tesco (supermarket) 

 Sainsbury’s (supermarket) 

 Asda (supermarket) 

These retail outlets were chosen because it was felt that consumers visiting these 

outlets would account for a large proportion of the locally purchased sunscreens. 

All five retailers had branches nationwide in the UK, and so were deemed to have a 

large selection of products available. Products in the largest branch of each retailer 

in the Dundee city area were surveyed. In all cases, the local manager of the store 

was contacted and permission was sought to perform the survey.  

Only products that were marketed specifically as “sunscreens” were surveyed. 

Therefore, cosmetic products that could also contain UV-protective agents e.g. 

proprietary moisturising creams and shampoos were not included. These products 

were not included because they are far more numerous and diversely displayed than 

sunscreens and it would not be feasible to survey them. The ingredient list of each 

sunscreen product was manually inspected and the names of all organic UV 

absorbers and/or titanium dioxide present were recorded. The SPF value was also 
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recorded, as was the type of product i.e. intended for use on the skin alone, lips 

alone or a combination of both.  
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5.3 Results 

A total of 337 separate sunscreen products were identified. Of these;  

 316 were intended solely for use on the skin 

 18 were intended solely for use on the lips 

 3 were intended for use on the skin and/or lips (usually “combi” skiing 

products) 

A total of 21 different brand manufacturers were identified. The number of separate 

products sold by each manufacturer ranged from one to 59 and is given in Figure 

5.1. The mode of stated SPFs of products was 30 (range 2-50+), with the 

distribution given in Figure 5.2. A single product did not carry a stated SPF value, 

and was described as a “bronzing milk.” The median number of UV 

absorbers/reflectors per product was five (range 1-8), with 98% of products 

containing three to eight agents. The distribution of the numbers of UV 

absorbers/reflectors per product is given in Figure 5.3. The single product that had 

only one agent contained titanium dioxide. 

Eighteen organic UV absorbers and the inorganic reflector titanium dioxide were 

found in the survey products. These 19 agents are among the 26 currently permitted 

UV “filters” listed in Annex VII of the cosmetics regulatory arm of the European 

Commission [4](see also Appendix 1).  

The number and percentage of products containing each UV absorber / reflector is 

given in Table 5.1, with the wavelengths the agent absorbs/reflects. The percentage 

of products containing each agent is represented graphically in Figure 5.4. Butyl 

methoxydibenzoylmethane and octocrylene were the two most frequently recorded 

agents, both being found in >90% of products. 
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The UK survey conducted in 2005 by Wahie et al was conducted using a similar 

methodology to the current survey, which allows comparison of data between both 

studies.[3] A comparison of the percentage of products containing each UV 

absorber/reflector using 2010 and 2005 survey data is given in Table 5.2, and 

represented graphically in Figure 5.5. The most frequently occurring agent in both 

surveys, butyl methoxydibenzoylmethane, displayed an increase of 23% between 

2005 and 2010. There was also a relatively large increase in availability of the next 

five and the ninth (homosalate) most commonly occurring organic UV absorbers. 

The organic UVB absorbers ethylhexyl methoxycinnamate and 4-

methylbenzylidene camphor displayed the largest decrease in frequency between 

2005 and 2010. 

The eighteen products intended for use on the lips only had a SPF mode of 30 

(range 20-50+) and a median of 4 (range 2-6) UV absorbers/reflectors. Five of the 

19 agents were not found in the lip products. Table 5.3 gives the number and 

percentage of lip products each UV absorber/reflector was present in, with 

protective wavelengths. 
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Figure 5.1. The number of products sold by each sunscreen manufacturer. 
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Figure 5.2. The stated SPFs of sunscreens surveyed. 
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Figure 5.3. The number of UV absorbers/reflectors per sunscreen product.
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Table 5.1. The number and percentage of survey products each UV absorber/reflector was present in, with protective wavelengths. 

UV absorber/reflector (INCI name) 

Wavelengths 

protective 

against 

Number of 

products agent 

present in 

Percentage of 

products agent 

present in 

Butyl methoxydibenzoylmethane             UVA  325 96.4 

Octocrylene    UVB + UVA 305 90.5 

Bis-ethylhexyloxyphenol methoxyphenyl triazine UVB + UVA  197 58.5 

Ethylhexyl salicylate    UVB  110 32.6 

Diethylhexyl butamido triazone    UVB  108 32 

Methylene bis-benzotriazolyl tetramethylbutylphenol UVB + UVA 108 32 

Ethylhexyl methoxycinnamate    UVB 60 17.8 

Ethylhexyl triazone    UVB  54 16 

Homosalate    UVB  53 15.7 

Benzophenone-3 UVB + UVA 51 15.1 

Terephthalylidene dicamphor sulfonic acid              UVA  48 14.2 

Drometrizole trisiloxane UVB + UVA 45 13.4 

Phenylbenzimidazole sulfonic acid (inc sodium salt)    UVB  19 5.6 

Diethylamino hydroxybenzoyl hexyl benzoate              UVA  17 5 

Polysilicone-15    UVB  11 3.3 

4-Methylbenzylidene camphor    UVB  4 1.2 

Isoamyl-p-methoxycinnamate    UVB  3 0.9 

Disodium phenyl dibenzimidazole tetrasulfonate              UVA  3 0.9 

TITANIUM DIOXIDE UVB + Visible  165  49 
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Figure 5.4. The percentage of products containing each UV absorber/reflector. 
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Table 5.2. The percentage of products each UV absorber/reflector was present in, with protective wavelengths, comparing 2010 and 2005 survey 

data. 

UV absorber/reflector (INCI name) 

Wavelengths 

protective 

against 

% of products agent 

present in - current 

survey 2010 

% of products agent 

present in – Wahie et 

al survey 2005 

Change in 

percentage 

2005 to 2010 

Butyl methoxydibenzoylmethane             UVA  96.4 73.4 + 23  

Octocrylene    UVB + UVA 90.5 36.4 + 54.1  

Bis-ethylhexyloxyphenol methoxyphenyl triazine UVB + UVA  58.5 15.9 + 42.6  

Ethylhexyl salicylate    UVB  32.6 20.8 + 11.8  

Diethylhexyl butamido triazone    UVB  32 10.4 + 21.6  

Methylene bis-benzotriazolyl tetramethylbutylphenol UVB + UVA 32 7.8 + 24.2  

Ethylhexyl methoxycinnamate    UVB 17.8 53.6    -35.8 

Ethylhexyl triazone    UVB  16 14.9 + 1.1  

Homosalate    UVB  15.7 2.3 + 13.4  

Benzophenone-3 UVB + UVA 15.1 16.9      -1.8 

Terephthalylidene dicamphor sulfonic acid              UVA  14.2 14.6      -0.4 

Drometrizole trisiloxane UVB + UVA 13.4 11 + 2.4  

Phenylbenzimidazole sulfonic acid (inc sodium salt)    UVB  5.6 4.9 + 0.7  

Diethylamino hydroxybenzoyl hexyl benzoate              UVA  5 1 + 4  

Polysilicone-15    UVB  3.3 2.6 + 0.7  

4-Methylbenzylidene camphor    UVB  1.2 25.3     -24.1 

Isoamyl-p-methoxycinnamate    UVB  0.9 0 + 0.9  

Disodium phenyl dibenzimidazole tetrasulfonate              UVA  0.9 1.9       -1 

TITANIUM DIOXIDE UVB + Visible  49 45.1 + 3.9  
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Figure 5.5. The percentage of products each UV absorber/reflector was present in, comparing 2010 and 2005 survey data. 
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Table 5.3. The number and percentage of lip products each UV absorber/reflector was present in, with protective wavelengths.

UV absorber/reflector (INCI name) 

Wavelengths 

protective 

against 

Number of lip 

products agent 

present in 

Percentage of lip 

products agent 

present in 

Butyl methoxydibenzoylmethane             UVA  16 88.9 

Octocrylene    UVB + UVA 13 72.2 

Bis-ethylhexyloxyphenol methoxyphenyl triazine UVB + UVA  7 38.9 

Ethylhexyl methoxycinnamate    UVB  6 33.3 

Diethylhexyl butamido triazone    UVB  4 22.2 

Homosalate    UVB 4 22.2 

Benzophenone-3    UVB + UVA 4 22.2 

Drometrizole trisiloxane    UVB + UVA 4 22.2 

Ethylhexyl salicylate    UVB  2 11.1 

Ethylhexyl triazone    UVB 2 11.1 

Polysilicone-15    UVB  2 11.1 

Methylene bis-benzotriazolyl tetramethylbutylphenol UVB + UVA 1 5.6 

4-Methylbenzylidene camphor    UVB  1 5.6 

Terephthalylidene dicamphor sulfonic acid              UVA  0 0 

Phenylbenzimidazole sulfonic acid (inc sodium salt)    UVB  0 0 

Diethylamino hydroxybenzoyl hexyl benzoate                 UVA  0 0 

Isoamyl-p-methoxycinnamate    UVB  0 0 

Disodium phenyl dibenzimidazole tetrasulfonate              UVA  0 0 

TITANIUM DIOXIDE UVB + Visible  9 50 
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5.4 Discussion 

The survey of sunscreen products provides useful information on the availability of 

organic UV absorbers and titanium dioxide to consumers in the city of Dundee, in 

July 2010. This information was obtained to act as a surrogate for exposure 

patterns, which could in turn be used to comment upon the possible photoallergenic 

potential of organic UV absorbers used in the EMCPPTS.  

5.4.1 Limitations 

The survey method employed has some limitations, as bulleted below: 

 The survey only revealed the availability of agents to consumers in a specified 

location (Dundee) at a specified time (July 2010). The availability of agents 

will vary between different geographical sites and over different time periods. 

Due to financial and practical issues, simultaneous surveys could not be 

repeatedly performed in every region/country in which subjects were being 

recruited to the EMCPPTS. 

 Only products specifically marketed as “sunscreens” were surveyed and not 

other cosmetic products which may also have contained organic UV absorbers. 

 In the UK, all ingredients in a sunscreen, including organic UV absorbers, are 

listed in order of the proportion of the total product that they constitute, with 

the greatest first. However, the label does not give the actual amount or 

concentration of the organic UV absorber used. The concentration of an agent 

applied to the skin (either when used in PPT or applied as part of a sunscreen) 

can be a significant determinant of whether PACD or ACD develops.  

 A “snapshot” survey only informs about availability and not actual 

consumption, which would require sales figures. For example, two sunscreen 
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products may be available for purchase, but fewer units of one product may be 

sold than another in the display area which was surveyed. 

 Exposure to sunscreen ingredients could be overestimated if available products 

that are purchased by consumers are not actually used. Equally, a purchased 

product may be stored in a cupboard for some time (often years) before being 

used, resulting in delayed exposure. 

 Exposure patterns can be altered by consumers who purchase and use 

sunscreen products from geographical areas outside the survey area e.g. whilst 

on holiday in another country. 

 Exposure to agents could be underestimated if a single sunscreen product 

purchased is used by several different individuals. 

5.4.2 Comparison with the 2005 UK survey 

If all limitations are taken into account, it is still possible to make some 

comparisons with the UK sunscreen product survey of 2005, as it followed a very 

similar methodology. Firstly, the percentage of products containing each of the 19 

agents identified in sunscreen products appears to have changed over time in the 

UK. This is not unexpected, as it is known that manufacturers respond to market 

forces and perceived allergy trends by varying formulations and introducing new 

agents. One consequence of this trend is a large total number of products, many of 

which are very similar e.g. three SPF 30 creams sold by the same manufacturer. 

This was confirmed by the survey findings of 337 separate products in total and six 

manufacturers who marketed greater than 20 individual products. This range of 

product availability can have the effect of causing confusion among consumers 

about which product to choose.  
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The survey data also suggest there is a trend towards sunscreens having higher SPF 

values over time, with the survey of 2005 products citing a median SPF 20, whereas 

in the current survey, it is 30. As described in Chapter 1, this increase is likely to be 

partially driven by an increasing awareness of the adverse effects of over-exposure 

to sunlight by the general public, with a consequent demand for products with 

higher SPFs by consumers. However, the number of UV absorbers/reflectors used 

has only increased slightly between 2005 (range 1-7, mode 4) and 2010 (range 1-8, 

mode 5), so this method would only partially account for the rise in SPFs. Another 

way of increasing the SPF of products would be to increase the concentration of 

absorbers/reflectors used. Unfortunately, as outlined above, such data is difficult to 

obtain because the concentrations of agents are not routinely displayed on products 

in the UK. Unfortunately, the use of more organic UV absorbers, some of which 

may be at higher concentrations, may lead to an increase in adverse effects, 

including ACD and PACD to these agents.  

5.4.3 Individual agents 

Butyl methoxydibenzoylmethane was the agent found in the greatest number of 

products, as in 2005. This is the most widely used UVA absorber, and these 

findings reflect the continued emphasis on sunscreens to provide good UVA 

protection, while maintaining protection against UVB. The predominantly-UVB 

absorber octocrylene is frequently used to stabilise butyl methoxydibenzoylmethane 

and this probably accounts for its ranking as the second most commonly recorded 

agent. Unfortunately, the large rise in octocrylene use has been accompanied by 

reports of it leading to PACD.[5] The rise in importance of butyl 

methoxydibenzoylmethane in sunscreens over time may also explain variations in 

usage patterns within products of ethylhexyl methoxycinnamate. This UVB 
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absorber was once the most widely used agent worldwide, but it is incompatible 

with butyl methoxydibenzoylmethane, leading to photolability.[1,2,6] The survey 

data suggest a declining role, as it displayed the largest reduction in usage in 

products of any agent between 2005 and 2010. 

The agent 4-methylbenzylidene camphor was the agent displaying the second 

largest decrease in usage in products by manufacturers between 2005 and 2010. It is 

a UVB absorber which was more commonly used in previous decades.[1,2] There 

are four other camphor derivatives (3-Benzylidene camphor; Camphor 

benzalkonium methosulfate; Benzylidene camphor sulfonic acid; and 

Polyacrylamidomethyl benzylidene camphor) which are currently listed in Annex 

VII, but none of these were found in the survey.[4]  The reasons for the decline in 

manufacturers’ usage of this category of UV absorbers are not clear, but it may be 

because they are less effective than newer agents or are perceived to lead to more 

adverse effects. Another category of agents that was absent from the 2010 survey 

was PABA and its esters. PABA itself has now been removed from Annex VII due 

to the accumulation of reports of adverse effects over many years. Two PABA 

esters (ethylhexyl dimethyl PABA and PEG-25 PABA) remain on Annex VII, but 

the survey results suggest these may no longer be used in sunscreens.[4] 

Interestingly, the frequency of products containing benzophenone-3 has remained 

relatively constant in the past five years, despite the fact that previous studies have 

highlighted it as a common photoallergen.[7] The related agent benzophenone-4 is 

the only agent included for investigation as part of the EMCPPTS and which is 

listed in Annex VII but was not found in any sunscreen products.[4] It is more 

commonly used to reduce photodegradation of other ingredients in non-sunscreen 

cosmetic products, such as shampoos in translucent plastic packaging. 
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Another trend in sunscreen manufacturing appears to be the incorporation of UV 

absorbers which are broad spectrum, i.e. protect against UVB and UVA 

wavelengths. This is illustrated most clearly in the survey results by the increase in 

usage of two such agents, bis-ethylhexyloxyphenol methoxyphenyl triazine 

(Tinosorb S
®
) and methylene bis-benzotriazolyl tetramethylbutylphenol (Tinosorb 

M
®
). However, as with octocrylene, this has been followed by the emergence of a 

report of ACD.[8]  

5.4.4 Inorganic reflectors 

The survey results also suggest that the inorganic agent titanium dioxide continues 

to be a very useful ingredient, present in half of products. It is the only inorganic 

agent listed in Annex VII and has negligible allergenic or photoallergenic 

potential.[4] When particle sizes are larger, it acts as a reflectant which protects 

against visible light wavelengths. However, as particle size is reduced (in 

“micronized” forms) it becomes protective against UVB wavelengths. Its 

incorporation into sunscreens allows manufacturers to decrease the concentration of 

UVB absorbers, whilst maintaining the SPF. Zinc oxide is another inorganic 

reflectant agent which is currently not included in Annex VII. It was found in 4.9% 

of products in the 2005 survey, and although its frequency was not recorded in the 

present survey, it was noted to be in several products. It is likely that zinc oxide will 

be added to the list of permitted agents in Annex VII within the next few years, but 

under the restriction of being for use in a “non-micronised” form only (personal 

communication from L’Oreal Ltd).  
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The UK sunscreen survey has produced a list of which organic UV absorbers were 

present in which frequencies in sunscreen products in the UK in 2010. If the 

limitations in methodology are taken into account, the survey data can also act as a 

surrogate for possible patient usage and exposure patterns to organic UV absorbers. 

This surrogate enables the results of the EMCPPTS in the following Chapter to be 

viewed in a greater context and may enable a cautious assessment to be made as to 

the true photoallergenic potential of the UV absorber test agents. 
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