Using the Novel NociOcular Assay to Predict the Eye Sting Potential of Shampoos and Sunscreen Products
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ABSTRACT EXPERIMENTAL PLAN RESULTS & CONCLUSIONS

d We planned to test sunscreens, with emphasis on
those designed for babies and kids.

Although several in vitro eye Irritation models exist, none have demonstrated the abllity to predict eye stinging. The
NociOcular assay, a novel neuronal in vitro model with high expression of capsaicin-responsive Transient Receptor

Surfactant-Based Products

Potential Vanilloid type 1 (TRPV1) channels, has been shown to distinguish stinging from non-stinging baby bath N I  Sunscreens degigned for children are typically viscous In a trial comparing surfactant- 5130. . I 'NA\C
products. We sought to evaluate the eye stinging potential of additional surfactant-based products and sunscreen ~ and hydrophobic and present many challenges when based products, the adult |2 110- R siatnpojmpm( )
formulations. In the assay, SH-SY5Y neuroblastoma cells are cultured in 96-well plates and exposed to serially X o conducting the assay including insolubility of the test shampoo (red) demonstrates the | S - v Sulate.ree Sharmoo
diluted test substance and TRPV1 channel activation is measured by acute increases In _the intracellular_free » substance in diluents typically used in the assay, and strongest stinging response and ; 704 + Medicated Shampoo
calc?um._ln separate We_l_ls, cells are treated with the TRPV1 anta_lgonist capsazepine to confirm _TR_PVl_-medlgted | challenges for pipetting the diluted concentrations Johnson’s Baby shampoo (blue) |3 :3_ e Adult Shampoo (PC)
calcium influx. The positive control, an adult shampoo that cor_ltalns cocamide MEA, a known stinging ingredient, onto the cells using the robotic pipetting of the demonstrates a  non-stinging ‘g o
was the most active surfact_ant-based test substar_lc_e evaluated In the assay. The negative control, a baby shampoo, FlexStation. response. The adult shampoo & .10
was negatll\jlet In th?h NouOu:IaIr assday and Iclln!;:_ald tests_.thFourt_ sh_ampoo procz_uct_s dgmor&strat?r(]j a rangte of 0 Our goals were to establish alternate solvents for use in the assay when handling and the medicated shampoo are 4 (;zncentra-tzi)on o /1) 0
re‘T‘p_O”S?Sﬂ etween hese (;:(t)n rols ahd were (;r?ss(‘:: ied as either leng_lng or rtlort]_sd'mgmgth ased on ? percle?_ age these types of formulations which were also amenable to use in the FlexStation. classified as stingers and the
calcium influx as compared to capsaicin over the dose-response. During pilot studies with sunscreen formulations, 0 Since these products are designed to be applied to the body without dilution, we remaining three are classified as B Test substance Emax 224 |EC50 £0.03 _Effect at conc. 0.032% 2 22
several technical challenges arose including insolubllity in assay buffers and pipetting the subsequent dilutions onto . oL . Adult Shampoo 1135 | 0.004794 110.02
. - . sought to establish a dilution scheme which was more relevant to the exposure. non-stingers. In the table (B) the Medicated Shampoo 106.9 0.011 79.461
the cells. In order to achieve greater solubility, alternate solvents composed of detergents along with assay buffers a Th | 4 1 £ h dified diluti n bl 7 T Sulfate-free Shampoo Lo 8 005518 10547
were used. These alternate solvents allowed for increased solubility and dilutions were successfully administered 1en, we planned 10 assess I these modified diiution schemes were compatibie SIENTE for classification of eye All-Natural Shampoo 1046 | 01217 6.124
onto the cells. Ten sunscreen formulations were evaluated and ranked according to TRPV-1 response and with the assay system and assess the products for eye stinging potential using the stingers  for surfactant-based | sonnsons Baby shampoo | 1235 | 0.2503 1,633
compared to available consumer experience reviews for eye stinging. Future research aims to assess the accuracy prediction models established for surfactant based products. products are listed along with  Figure 2: Eye-Stinging Comparison of Surfactant-Based
of the predictions for both the shampoos and sunscreen products through clinical data comparison. the values obtained for each test ~ Products (Shampoos). The graph shows the concentration
effect curves of five shampoo products (A). The range of
substance. Only test substances .
I NTRODUCTION S responses are graded by color ranging from red to blue. The
that meet all three criteria are table (B) displays the relevant values observed for each test

considered stingers in the assay  substance. Highlighted in yellow are the values which meet

NOCIOCULAR IN VITRO ASSAY An in vitro assay capable of predicting eye stinging would be very beneficial as a odel the required criteria for stinging classification.

pre-clinical screening tool; the NociOcular assay is making advances to fill that gap.
The TRPV1 channel i1s a well characterized pain—-inducing receptor activated by

iti i Test Articl Dose and | e . | . | Use of a Non-stinging Detergent
Seeding Aﬁ,,dd'itg;?OﬁR?r?:Lugm pfspar;fo?, Read Plate chemical stimuli that Is expressed In sensory nociceptors. A TRPV1 expressing clone Jing J
TN R of the human SH-SY5Y neuroblastoma cell line was obtained by stable transfection, 1209, Adult Shampoo ‘ To determine if the use of a non-stinging
g siosatrss Tt o | using puromycin-containing selection medium. The transfection of TRPV1 expression 1004 v Adult Shampoo + Detergen | detergent during sample preparation had any
804 ® Detergent

was visualized by primary TRPV1 antibodies and Alexa fluor red 568-conjugated
secondary antibodies (red) as seen in the Step 1. Seeding image to the left; the
nucleus Is stained with Hoechst (blue) (Forsby et al., Toxicol Sci. 2012, 129 (2).325-
31). During the NociOcular assay, acute increase in the intracellular free Ca?* level
was measured in a semi-HTS fluorescence reader (FlexStation, Molecular Devices)
using Fura-2/AM. The ratio of fluorescence at 340 (Ca?*-bound Fura-2)/380

Impact on stinging response, a dilution was
prepared using a known stinger (adult
shampoo). Results Indicated that adult
shampoo continued to meet all three criteria
for classification as a stinger and therefore,
the use of the detergent is a viable option for
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= j; Sk e (Fura-2) nm excitatory wavelengths was registered without interruption before and . v dicnlaving th test substances which are insoluble in KRH
ial ‘ Step 4: A cell plate, compound during the 2 minute exposure to the test compounds. The mean value (% increase of Z'ﬁ::fs 3(;f :ti';na:tincg‘i‘;;'ezet:r';::,:"g ;h: assay buffer (Figure 3).
L T ’ . I I : : . . . . = .
A O . Step 3: Adilution of the test — plate, and tips are loaded into basal Ca?* level) from triplicate wells in the 96-well plate was monitored for each T e
RS TR Te Y ooy T Step 2: The cells are article is prepared and added the FlexStation Fluorometer. . . . . adult s arTmpoo, d 'n_on stinging detergent,
JE2E O treated with a calcium dye to a 96-well compound plate The cell plate is systematically c_oncentratlon from each experlment._ The TRPV1 an_tagon_lst capsazepine was adc_led and a solution containing both were tested.
Step 1: TRPV1 indicator and rinsed twice that is later used for dosing. dosed and the fluorescence simultaneously with each concentration of the chemicals in triplicate wells to confirm
transfected SH-SY5Y prior to the addition of The compound plate also intensity is recorded using TRPV1-mediated Ca?* influx. The intracellular Ca?* increase induced by the specific
cells are seeded in 96- e buffer, tlj ?flf of thﬁ contains the solvent control SoftMax Pro software. The TRPV1-agonist capsaicin was set to 100% response for each experiment and the Insoluble Sunscreen Products
well plates and incubated wells receive buffer with a (assay buffer) and the data is saved and analyzed SN it - -
until an appropriate TRPV1 antagonist nositive control (TRPV1 using SoftMax Pro. Microsoft effect of the test products was calc_ulated_ as percent of the capsaicin mduged _Insolublllty of _test materlal_s r_e_sulted N 120 A
confluency is achieved. (capsazepine) agonist) for comparison. Excel. and Prism software. response. All test compounds were diluted in KRH-buffer or a KRH-buffer solution Inadequate dosing and the inability of the 100{ ® Insoluble Sunscreen
containing a non-stinging detergent and the addition of the test compound to the cells cells to access the full range of ingredients in
was performed robotically during measurements by the FlexStation reader. the sunscreen formulations. This resulted in

Inconclusive data concerning the stinging

DATA A NA LYS | S n_atu_re of the | material _(A). Subseq_uently,
SUNSCREEN DILUTIONS dilutions containing varying concentrations of

a detergent and an insoluble sunscreen were
prepared and tested in the assay. Increasing
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Table 1. Criteria for classification of a product to be stinging to the eye by using the
NociOcular Assay. All three criteria must be met in order for a substance to be considered a

- Figure 1. Sunscreen Products in KRH assay buffer. ”» -
stinger. J | y t the solubility of the product through the use | £ 140 0 B
Many sunscreens, especially baby products, are viscous f the det t ted i ¥ S 150 7 B0y Sunsoreen + Detergent 26%
Test Parameter Cut off Level and insoluble in the NociOcular assay uffer (A and B) O e aetergent resuited in a S |ng. response 2 o A Baby Sunscreen + Detergent 1Y5%
O hen the dilution | . 3 (B) that correlates to consumer reviews. S o0 ® Baby Sunscreen
Emax (% of capsaicin response) > 24 owever, when the dilution Is prepared using a known, | | " j Nk
non-stinging detergent, a homogenous mixture was AHUE 43 '“:fOu e SU"SCfeef‘d A UCtS-l fThe = 60
EC50 (concentration inducing 50% effect of Emax) <0.03 obtained (C). This mixture was then used in the assay to concentration effect curve (A) provides an example of the |, 40
. g result when products are insoluble in KRH buffer and | £ 20
Effect at the concentration 0.032% > 29 create _ a serial C?”UUO” and to Successfully dose the incompatible with pipetting in the FlexStation. The curves -:‘;'._ 0
. _ otherwise challenging test compounds. in (B) display the change in response associated with | § -20 3 2 -1

1 0
increased solubility of a baby sunscreen product. Concentration (log %)
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