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Executive Summary 
 

The UV SPOT stickers are designed to mimic sunscreen’s interaction with human 

skin, such that the amount of sunscreen on top of the UV SPOT sticker is correlated 

with the amount of sunscreen still protecting the user’s skin. When the user’s 

sunscreen is no longer protecting them, a UV light activated (photochromic) ink in 

each UV SPOT sticker will change colour from clear to purple, showing the user that 

their sunscreen is no longer protecting their skin adequately. This colour change 

should identify to the user they need to apply more sunscreen to ensure they are 

adequately protected from ultraviolet radiation. Once sunscreen is re-applied, 

including over the UV SPOT sticker again, the ink will return to clear. 

In this clinical trial sponsored by Suncayr, 24 participants tested the UV SPOT 

stickers to correlate the concentration of sunscreen between UV SPOT stickers and 

normal human skin.  Participants in the study were randomly assigned to one of the 

two activity groups (air or water) and studied for 160 minutes with samples collected 

periodically.  There was strong agreement between sunscreen concentration on UV 

SPOT stickers and the indicating colour of UV SPOT stickers for the combined air 

and water groups [κ=0.83 (95% CI, 0.74-0.91), p<0.01, Table 3]. There was 

substantial agreement between sunscreen concentration on normal skin and the 

indicating colour of UV SPOT stickers for the combined air and water groups [κ=0.74 

(95% CI, 0.64-0.82), p<0.01].  
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Introduction 
 

Skin cancer is the most prevalent cancer in Australia and ultraviolet radiation (UVR) 

or sunlight is the main risk factor1,2. Sunburn indicates a damaging dose of UVR and 

sunscreen is the most popular form of protection from UVR3. Trial sponsor Suncayr 

developed the UV SPOT sticker technology, which visualises the sunscreen 

concentration applied. It changes colour as soon as the sunscreen filter is no longer 

blocking UVR illustrating to the user they are no longer protected. This project will 

undertake a clinical trial aimed to investigate the performance of the UV SPOT 

stickers in pool water and on dry land.  
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Methods 
 

Synopsis 

Study Title A Randomized Clinical Trial to Qualify “SPOT™” UV stickers in 
Air and Water 

Investigators Dr Elke Hacker 

Study site (s) Queensland University of Technology, 60 Musk Avenue , Kelvin 
Grove 

Study Design Participants were randomised into two arms using a computer-
generated number list: arm 1) air, or arm 2) water 

Number of Study 
Participants 

24 

Planned Sample Size 24 

Planned Study Period March 2017 – July 2017 

Primary Objectives 

 

Correlate the amount of sunscreen on the participant’s skin to 
the amount of sunscreen on the SPOT sticker and the colour the 
SPOT sticker changes to when exposed to sunlight in order to 
quantify the sensitivity and specificity of the SPOT UV indicating 
device. 

Main Inclusions 
criteria 

Adults over 18 years 

Comfortable and cleared to swim and undertake light exercise 

No known sunscreen allergy 

Adults who are not taking medications that affect skin sensitivity. 

Test Product  SPOT™” UV stickers (Batch Numbers 2CP075 and 1CLK112) 
were applied directly to skin. 

Duration of treatment One day  

Sponsor Suncayr Ltd 

 

Study design and study information  
The UV SPOT sticker in Air and Water trial was conducted primarily at Queensland 

University of Technology, in Queensland, Australia. Participants were screened 

using an eligibility questionnaire and demographic characteristics were also 

collected. Participants were randomised into two arms using a computer-generated 

number list: arm 1) air, or arm 2) water (Figure 1).  Study data was collected and 

managed using REDCap electronic data capture tools and randomisation was 
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undertaken using the REDCap system4. Approval was obtained from the 

Queensland University of Technology’s (QUT) Human Research Ethics Committee 

(ethics approval number 1700000387). The trial was prospectively registered with 

the Australian and New Zealand Clinical Trials register (ACTRN12617000939392). 

All participants were reimbursed with $50 cash and were provided with meals during 

the study.  

 

 
 
 
 
 

 

 

 

 

 

 
 

Study Procedures 

1. Participants Recruitment  
Participants (n=24) were recruited through social or traditional media campaigns and 

outreach activities in the local community (Figure 1). Interested participants 

contacted QUT researchers and were assessed for eligibility by completing the 

online eligibility questionnaire. All participants gave written informed consent in line 

with the Declaration of Helsinki (DoH).   

Figure 1-Flow Chart of Study Participants  

Arm-1 
Air Group 

(n=12) 

Arm-2 
Water Group 

(n=12) 

Enrolment 
(n=30) 

Assessed for eligibility after contacting 
research team  

(n= 30) 
Excluded (n=6) 
-Not meeting inclusion criteria (n=3) 
-Unavailable for dates of study (n=3) 

Randomised (n=24) 
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2. Study visits 
The study visits were conducted 8th, 9th and 18th of July 2017. In the air group 

(arm-1), the research nurse applied sunscreen once at the beginning of the test 

session as well as 8 x UV SPOT indicating stickers on their lower legs. Participants 

were swabbed by the research nurse every 20 minutes for seven cycles. In the water 

group (arm-2), the research nurse applied sunscreen once at the beginning of the 

test session as well as 8 x UV SPOT indicating stickers on their lower legs. 

Participants in the water group had the addition of having at least their lower legs in 

the heated pool for 20 minutes each cycle, with a rest break in between (i.e. 20 

minutes in the pool followed by 5-10 minutes rest out of the pool, repeated for seven 

cycles). Participants were asked to wait 20 minutes for the sunscreen to soak in 

before entering the water. Participants were asked to sit on the edge of the pool with 

their lower legs submerged in the water with the water temperature ranging from 28-

320C degree Celsius (Figure 2).  

 

 

 

 

 

Figure 2-Water immersion in pool for participants in the water group. 
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Figure 3-Treatment Sites and Sunscreen 

3. Sunscreen application and sample collection protocol 
The sunscreen, applied to both legs, was a high quality SPF 50+ 4 hour water- 

resistant sunscreen that conforms to the Australian Standard (AS/NZS 2604:2012), 

which was sourced and supplied by Suncayr. The active ingredients were Butyl 

Methoxydibenzoylmethane 5% w/w, 4-Methylbenzylidene Camphor 4% w/w, 

Octocrylene 2% w/w and Bemotrizinol 1% w/w.  

The research nurse used a large rectangle sticker to mark up the area sunscreen 

was to be applied on the skin for the swab sites each (4.0 cm x 2.5 cm) and 8 UV 

SPOT stickers were applied on the opposite leg (Figure 3). Sunscreen was pipetted 

directly onto the skin avoiding any leg hair as well as the SPOT sticker and rubbed in 

using a glove. The finger tip of the glove was checked for any residual sunscreen 

and re-rubbed if white sunscreen was observed. A concentration of 2 mg/cm2 of 

sunscreen were applied to both the skin and UV SPOT sites and incubated for 20 

minutes prior to the collection of the first samples.  Skin areas with any naevi, broken 

skin or abrasions were avoided.  

Rub in with glove 

Sunscreen pipetted 

Figure 3-Treatment Sites and Sunscreen 
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For the collection of samples from the sunscreen normal skin sites, an unopened 

fresh alcohol swab (70%w/w 1sq" Rubbing Alcohol Swab, manufactured by BD) 

provided by Suncayr, was used. The research nurse wiped the swab over the 

marked area (10cm2) in one direction 5 times and then again 5 times in the other 

direction for each sample. The swab is then placed in a labelled collection jar. For 

the collection of UV SPOT stickers, forceps were used to remove the UV SPOT 

sticker from the participant’s skin by lifting the corner and placing the sticker in a pre-

labelled sample collection tray. Samples were collected at time-points detailed in 

Table-1. Toweling of legs were also undertaken prior to collection of samples 2-8. 

The air group used a new disposal towel each time and the research nurse wiped 

down the leg three times with gentle even pressure.  The water group used a section 

of the participant’s towel for each toweling event and the research nurse wiped down 

the leg once with gentle even pressure. 

Table-1 Sample Collection time-points 

Study ID Group Time-point Toweling

1 Air non-treated baseline swab no 

1 Air 1=20 minutes post sunscreen no 

1 Air 2=40 minutes post sunscreen yes,  three wipes down leg with disposal towel 

1 Air 3=60 minutes post sunscreen yes,  three wipes down leg with disposal towel 

1 Air 4=80 minutes post sunscreen yes,  three wipes down leg with disposal towel 

1 Air 5=100 minutes post sunscreen yes,  three wipes down leg with disposal towel 

1 Air 6=120 minutes post sunscreen yes,  three wipes down leg with disposal towel 

1 Air 7=140 minutes post sunscreen yes,  three wipes down leg with disposal towel 

1 Air 8=160 minutes post sunscreen yes,  three wipes down leg with disposal towel 

2 Water non-treated baseline swab no 

2 Water 1=20 minutes post sunscreen no 

2 Water 2=40 minutes post sunscreen yes,  single wipe down with  participants towel 

2 Water 3=60 minutes post sunscreen yes,  single wipe down with  participants towel 

2 Water 4=80 minutes post sunscreen yes,  single wipe down with  participants towel 

2 Water 5=100 minutes post sunscreen yes,  single wipe down with  participants towel 

2 Water 6=120 minutes post sunscreen yes,  single wipe down with  participants towel 

2 Water 7=140 minutes post sunscreen yes,  single wipe down with  participants towel 

2 Water 8=160 minutes post sunscreen yes,  single wipe down with  participants towel 
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Both groups were indoors for the duration of the study conducted at the Queensland 

University of Technology, Kelvin Grove. The water group was based at an indoor 

pool venue (Figure 2) and the air group was based at an adjacent facility.  All 

participants were supervised by the research team to ensure adherence to the study 

protocol. Observations were collected for each participant together with the collection 

time and sample number. At the start of the procedure, all participants advised if they 

had applied sunscreen early in the day. An alcohol wipe was used to clean their legs 

if they had reported sunscreen use.  Participants did not test the UV SPOT stickers 

in direct sunlight. The UV SPOT stickers were removed from the participant by the 

research assistant at time-points, and placed in the sun for assessment between 

10am-1pm one to two days later when the UV index was above 3. The stickers were 

kept at 10-40C degree Celsius in the dark until tested in direct sunlight.  

4. Nix colorimeter and colourimetric measurements 

The UV SPOT stickers were placed in direct sunlight for five minutes when the UV 

index was above 3 (Figure 4). The Nix colorimeter values were then recorded for 

each UV SPOT as well as a photograph of the UV SPOT stickers. The Nix 

colorimeter (Ontario, Canada) was used in line with manufacturers’ instructions to 

record the CIELAB values for each UV SPOT sticker and cleaned between each UV 

SPOT sticker by twisting three times the Nix on clean paper towel and physically 

checking no observed discolouration on the detector face of the Nix. The Australian 

Radiation Protection and Nuclear Safety Agency ultraviolet radiation detector at 

Spring Hill Brisbane was used to capture live-feed UV radiation data during the 

measurement phase. All measurements were captured when the UV level was 

above UV index 3. Photographs of the UV SPOT stickers were also assessed using 
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Adobe Photoshop (2014 release) with images white balanced against the white 

backing board and “L A B” values captured.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-UV index measurements during colourimetric data collection. A) Data 
measurements captured 10th July during periods when the UV index was above 3 (dotted 

line predicted, solid line measured). B) Data measurement captured 17th of July at 10:45am 

and completed by 11:00am.  

 

A) 

B) 

Date‐10 July, 2017 

Date‐17 July, 2017 
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5. Sunscreen concentration determination 
The sunscreen concentration was analysed by independent staff who did not 

undertake the data collection. Laboratory personnel were blind to the time-point 

status of the samples. UV-Vis spectroscopy was used to quantify the concentration 

of sunscreen on the swab and UV SPOT sticker with laboratory procedures 

described previously by Bauer et al 20105.  

 

Statistical analysis 
The sunscreen concentration variable was dichotomised into: i) protected (over 

0.8mg/cm2), or ii) not-protected (less than 0.8mg/cm2). The UV SPOT sticker colour 

change variable was dichotomised into: i) protected (no colour present), or ii) not-

protected (colour present). Categorical data was summarised by presenting the 

number and percentage. A biostatistician from the Research Methods Group at QUT 

independently completed the analysis using SPSS software (version 23.0). Cohen's 

κ score was used to determine if there was agreement between categorical 

variables. Values of >0.4–0.6 were considered moderate, >0.6–0.8 substantial, and 

>0.8–1.0 almost perfect agreement6. 

Our sample size was calculated in-line with the sunscreen standard testing sample 

size suggestion of 12 participants. We have data points for 12 participants for each 

(air and water) groups giving a total of 24 participants. 
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Results  
Participant characteristics 

The mean age of all participants was 32.2 years, 54% (13/24) were male, and 58% 

(14/24) had a university degree (Table 2).  Forty-two per cent (10/14) of participants 

reported fair skin, 42% (10/24) reported medium skin and 17% (4/24) reported olive 

or brown skin. Hair colour among participants was reported as 13% (3/24) fair or 

blonde, 17% (4/24) light or mouse brown, 29% (7/24) dark brown and 42% (10/24) 

had black hair. Half of the participants (12/24) had skin that would burn lightly after 

30 minutes of sun exposure in summer without protection, 38% (9/24) would burn 

moderately and 8% (2/24) would burn severely. Only one participant would not burn 

at all after 30 minutes of sun in summer without protection. No participants had 

previously been diagnosed with a melanoma. 

Sunscreen concentration 

Sunscreen concentration for each participant was reported over the period of the 

study and ranged from 2.6 mg/cm2 for the first sample collected to 0.05mg/cm2 for 

the last sample collected Figure 5 (Water Group) and Figure 6 (Air Group). There 

was a steady decrease in sunscreen concentration over time for most participants. 

The non-treatment skin swab was taken at the start of the study as a baseline 

measurement to confirm no sunscreen was present prior to commencing the study 

(Figure 7). We observed one participant (ID-18) with very low levels of sunscreen 

present at baseline and noted an evaluated sunscreen concentration from their skin 

sample collected at 60 minutes post application (Figure 6A, purple circle).This 

participant had not reported using sunscreen earlier in the day.  
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Table 2 Participant characteristics 

  
Total 
n=24 

Water 
n= 12  

Dry 
n= 12 

  n (%) n (%)  n (%) 
Age mean (Range 18-64) 32.25 31.58   32.92 
Gender     
 Female  11 (45.8) 5 (41.7)  6 (50.0) 
 Male 13 (54.2) 7 (58.3)  6 (50.0) 
Highest completed education      
 Completed high school 4 (16.7) -   4 (33.3) 
 Trade or tech cert or diploma 6 (25.0) 2 (16.7)  4 (33.3) 
 University or college degree 14 (58.3) 10 (83.3)  4 (33.3) 
Current work situation      
 Employed full-time 19 (79.2) 10 (83.3)  9 (75.0) 
 Part-time or casual 3 (12.5) 1 (8.3)  2 (16.7) 
 Full-time home carer 1 (4.2) 1 (8.3)    
 Unemployed or looking for work 1 (4.2)   1 (8.3) 
Eye colour      
 Blue or Grey 4 (16.7) 1 (8.3)  3 (25.0) 
 Green 2 (8.3) 1 (8.3)  1 (8.3) 
 Brown or black 18 (75.0) 10 (83.3)  8 (66.7) 
Hair colour      
 Fair or blonde (including white) 3 (12.5) 1 (8.3)  2 (16.7) 
 Light or mouse brown 4 (16.7) 2 (16.7)  2 (16.7) 
 Dark brown 7 (29.2) 1 (8.3)  6 (50.0) 
 Black 10 (41.7) 8 (66.7)  2 (16.7) 
Skin colour      
 Fair 10 (41.7) 5 (41.7)  5 (41.7) 
 Medium 10 (41.7) 6 (50.0)  4 (33.3) 
 Olive or Brown 4 (16.7) 1 (8.3)  3 (25.0) 
Skin burn in strong summer sun for 30 minutes without protection?
 My skin would not burn at all 1 (4.2) -   1 (8.3) 
 My skin would burn lightly 12 (50.0) 6 (50.0)  6 (50.0) 
 My skin would burn moderately 9 (37.5) 6 (50.0)  3 (25.0) 
 My skin would burn severely 2 (8.3) -   2 (16.7) 
Skin tan if you spend several weeks at the beach and you are often   
in the strong sun, without any protection? 

 

 My skin would not tan 1 (4.2) -   1 (8.3) 
 My skin would tan lightly  5 (20.8) 3 (25.0)  2 (16.7) 
 My skin would tan moderately 10 (41.7) 5 (41.7)  5 (41.7) 
 My skin would tan deeply 8 (33.3) 4 (33.3)  4 (33.3) 
How many moles do you think you 
have on your body? 

     

 None 1 (4.2) -   1 (8.3) 
 A few ( less than 20) 13 (54.2) 6 (50.0)  7 (58.3) 
 Some (20-50) 8 (33.3) 6 (50.0)  2 (16.7) 
 Many (more than 50) 2 (8.3) -   2 (16.7) 
Previous melanoma 
 Yes -  -   -  
 No 24 (100.0) 12 (100.0)  12 (100.0)
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B) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-Water Group sunscreen concentration on A) Skin and B) UV 

SPOT stickers. 
 

A) 
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Figure 6-Air Group sunscreen concentration on A) Skin and B) UV SPOT 

stickers. 
  

A) 

B) 
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Figure 7-Non-treatment skin swab demonstrating baseline sunscreen 

concentration on untreated normal skin. 
 

 

UV SPOT colourmetric data and correlation with sunscreen 

concentration 

The sunscreen concentration variable was dichotomised into two groups protected 

over 0.8 mg/cm2 of sunscreen present or not-protected less than 0.8 mg/cm2 of 

sunscreen present and compared with the observed UV SPOT sticker colour change 

variable, which was coded as “protected” when no colour was observed and “not 

protected” when colour was observed (Table 3). There was strong agreement 

between sunscreen concentration on UV SPOT stickers and the indicating colour of 

UV SPOT stickers for the combined air and water groups [κ=0.83 (95% CI, 0.74-

0.91), p<0.01]. There was substantial agreement between sunscreen concentration 

on normal skin and the indicating colour of UV SPOT stickers for the combined air 

and water groups [κ=0.74 (95% CI, 0.64-0.82), p<0.01]. A similar substantial 
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agreement was observed for sunscreen concentration on normal skin and sunscreen 

concentration on UV SPOT stickers for the combined air and water groups [κ=0.75 

(95% CI, 0.66-0.83, p <0.01].  

The water and air groups were also assessed separately with strong agreement 

between sunscreen concentration on UV SPOT stickers and the indicating colour of 

UV SPOT stickers in the water group [κ=0.93 (95% CI, 0.82-1.00), p<0.01] and 

substantial agreement in the air group [κ=0.64 (95% CI, 0.46-0.80), p<0.01]. There 

was also substantial agreement between sunscreen concentration on normal skin 

and the indicating colour of UV SPOT stickers in the water group [κ=0.79 (95% CI, 

0.63-0.92), p<0.01] and moderate agreement for the air group [κ=0.46 (95% CI, 

0.25-0.65), p<0.01]. Sunscreen concentration on normal skin and the sunscreen 

concentration on the UV SPOT stickers were in substantial agreement for the water 

group [κ=0.79 (95% CI, 0.63-0.92), p<0.01] and moderate agreement for the air 

group [κ=0.53 (95% CI, 0.35-0.70), p<0.01]. 

The intended purpose of the UV SPOT stickers are to indicate when sunscreen 

applied to normal skin is no longer providing effective protection from UVR and to 

insure there is sufficient warning for the user to re-apply more sunscreen. To further 

investigate the intended purpose of UV SPOT stickers’ data was tabulated into three 

groups “intended performance”, “early indication” and “failed to indicate” (Table 4). 

The intended performance group included cases when there was correlation 

between sunscreen on normal skin being below 1.2 mg/cm2 and the UV SPOT 

sticker changing colour. The early indication group included cases when the UV 

SPOT sticker had changed colour and the concentration of sunscreen on normal 

skin was above 1.2 mg/cm2. The failed to indicate group was compiled of cases 

when the sunscreen concentration on normal skin was less than 0.8mg/cm2 and the 
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UV SPOT sticker had not changed colour. The intended performance of the UV 

SPOT sticker was observed in 96.3% of cases with early indication and failed to 

indicate observed in 2.1% and 1.6% of cases, respectively.  Of the four cases 

included in the early indication group the concentration of sunscreen on the UV 

SPOT sticker was less than 0.8 mg/cm2 while the concentration of sunscreen on 

normal skin was above 1.2 mg/cm2. The failed to indicate group (n=3) all had a 

sunscreen concentration of more than 0.8 mg/cm2 on the UV SPOT sticker 

compared to less than 0.8 mg/cm2 on normal skin. 
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Table 3: Overall agreement between measurements   

Cohort 
Time-Point Protected

N (%) 
Not protected
N (%) 

Air Group 20 minutes   
     UV SPOT sticker colour  12 (100) 0 (0) 
     UV SPOT sunscreen  12 (100) 0 (0) 
    Skin sunscreen  12 (100) 0 (0) 
Water Group    
     UV SPOT sticker colour  12 (100) 0 (0) 
     UV SPOT sunscreen  12 (100) 0 (0) 
     Skin sunscreen  12 (100) 0 (0) 
Air Group 40 minutes   
     UV SPOT sticker colour  12 (100) 0 (0) 
     UV SPOT sunscreen  12 (100) 0 (0)
     Skin sunscreen  12 (100) 0 (0) 
Water Group    
     UV SPOT sticker colour  7 (58.3) 5 (41.7)
     UV SPOT sunscreen  6 (50.0) 6 (50.0) 
     Skin sunscreen  8 (66.7) 4 (33.3) 
Air Group 60 minutes   
     UV SPOT sticker colour  12 (100) 0 (0) 
     UV SPOT sunscreen  12 (100) 0 (0) 
     Skin sunscreen  12 (100) 0 (0) 
Water Group    
     UV SPOT sticker colour  0 (0) 12 (100) 
     UV SPOT sunscreen  0 (0) 12 (100) 
     Skin sunscreen  3 (25.0) 9 (75.0) 
Air Group 80 minutes   
     UV SPOT sticker colour  11 (91.7) 1 (8.3) 
     UV SPOT sunscreen  11 (91.7) 1 (8.3) 
     Skin sunscreen  12 (100) 0 (0) 
Water Group    
     UV SPOT sticker colour  0 (0) 12 (100) 
     UV SPOT sunscreen  0 (0) 12 (100) 
     Skin sunscreen  0 (0) 12 (100) 
Air Group 100 minutes   
     UV SPOT sticker colour  11 (91.7) 1  (8.3) 
     UV SPOT sunscreen  9   (75.0) 3  (25.0) 
     Skin sunscreen  10 (90.9) 1  (9.1)* 
Water Group    
     UV SPOT sticker colour  0 (0) 12 (100) 
     UV SPOT sunscreen  1 (8.3) 11 (91.7)
     Skin sunscreen  1 (8.3) 11 (91.7) 
Air Group 120 minutes   
     UV SPOT sticker colour  8   (66.7) 4 (33.3) 
     UV SPOT sunscreen  7   (58.3) 5 (41.7) 
     Skin sunscreen  10 (83.3) 2 (16.7) 
Water Group    
     UV SPOT sticker colour  0 (0) 12 (100) 
     UV SPOT sunscreen  0 (0) 11 (100)* 
     Skin sunscreen  0 (0) 12 (100) 
Air Group 140 minutes   
     UV SPOT sticker colour  4 (33.3) 8 (66.7) 
     UV SPOT sunscreen  2 (18.2)* 9 (81.8)* 
     Skin sunscreen  6 (50.0) 6 (50.0) 
Water Group    
     UV SPOT sticker colour  0 (0) 12 (100) 
     UV SPOT sunscreen  0 (0) 12 (100) 
     Skin sunscreen  0 (0) 12 (100) 
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Air Group 160 minutes   
     UV SPOT sticker colour  1 (8.3) 11 (91.7) 
     UV SPOT sunscreen  0 (0) 12 (100) 
     Skin sunscreen  4 (33.3) 8 (66.7) 
Water Group    
     UV SPOT sticker colour*  0 (0) 11 (100)* 
     UV SPOT sunscreen*  0 (0) 11 (100)* 
     Skin sunscreen  0 (0) 12 (100) 
*missing data: 120 minutes UV SPOT sunscreen air group (n=1), 140 minutes UV SPOT sunscreen 
water group (n=1), UV SPOT sticker fell during lab processing and a sunscreen concentration yield 
was unable to be generated. 100 minutes skin sunscreen group (n=1), sample was excluded due to 
incorrect collection site swabbed. 160 minutes UV SPOT sticker water group (n=1), SPOT sticker fell 
off during water immersion and was not able to be processed.  

 

  



CONFIDENTIAL 

  22

Table 4: Intended Performance Analysis    
Time-points Intended Performance Early Indication Failed to Indicate 

 

20 minutes 100% (24) - - 

40 minutes 100% (24) - - 

60 minutes 100% (24) - - 

80 minutes 95.8% (23)  4.2% (1) - 

100 minutes* 82.6% (19) 8.7% (2) 8.7% (2) 

120 minutes 87.5% (22) 4.2% (1) 4.2% (1) 

140 minutes 95.8% (24) - - 

160 minutes* 100% (23) - - 

Total 96.3% (183) 2.1% (4) 1.6% (3) 

*missing data: 100 minutes (n=1), 160 minutes (n=1). 
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Conclusion 
 

Twenty-four participants tested the UV SPOT stickers to correlate the amount of 

sunscreen on the participant’s skin to the amount of sunscreen on the SPOT sticker 

and the colour the SPOT sticker changes to when exposed to sunlight. Participants 

in the study were randomly assigned to one of the two activity groups (air or water) 

and studied for 160 minutes with samples collected periodically.  There was strong 

agreement between sunscreen concentration on UV SPOT stickers and the 

indicating colour of UV SPOT stickers for the combined air and water groups [κ=0.83 

(95% CI, 0.74-0.91), p<0.01, Table 3]. Substantial agreement was also observed 

between sunscreen concentration on normal skin and the indicating colour of UV 

SPOT stickers for the combined air and water groups [κ=0.74 (95% CI, 0.64-0.82), 

p<0.01].  
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Appendix- A) Participant Consent Form 

 

CONSENT FORM FOR QUT CLINICAL TRIAL  

A Randomized Clinical Trial to Qualify “SPOT” UV stickers in Air and Water 
QUT Ethics Approval Number 1700000387 

 

RESEARCH TEAM CONTACTS 
Dr Elke Hacker 3138 9674 elke.hacker@qut.edu.au  
Caitlin Horsham 3138 9674 skntec@qut.edu.au 

 

STATEMENT OF CONSENT 
By signing below, you are indicating that you: 

 Have read and understood the information document regarding this project. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that you are free to withdraw at any time, without comment or penalty. 
 Understand that you can contact the Cancer Council Helpline on 13 11 20 if you have any questions 

about cancer. 
 Understand that if you have concerns about the ethical conduct of the project you can contact the 

Research Ethics Advisory Team on 3138 5123 or email humanethics@qut.edu.au. 
 Understand that non-identifiable data collected in this project may be used as comparative data in 

future projects. 
 Agree to participate in the project. 

 

RESEARCH RESULTS 
  Yes, I wish to obtain the collected research results at the conclusion of the study and my email 

address is below. 
  No, I do not wish to receive the results. 

 

MEDIA RELEASE PROMOTIONS 
From time to time, we may like to promote our research to the general public through, for example, 
newspaper articles. Would you be willing to be contacted by QUT Media and Communications for possible 
inclusion in such stories? By ticking this box, it only means you are choosing to be contacted – you can still 
decide at the time not to be involved in any promotions. 

  Yes, you may contact me about inclusion in promotions. 
  No, I do not wish to be contacted about inclusion in promotions. 

 
Name:  

 
Signature:  
 
Date:  
 
Mobile Number:  
 
Email (for study results):  

 

PLEASE RETURN THE SIGNED CONSENT FORM TO THE RESEARCHER. 
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Appendix-B) Participant Graphs of sunscreen 
concentration on SPOT UV stickers and normal skin 
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