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Abstract Assay Controls festing Update _ . I
Tables 4 and 5 lists additional test materials tested at [IVS in the BCOP and CAMVA since initial qualification.
In vitro assays evaluating ocular irritation potential are routinely used by personal care companies. Two of these in vitro assays include BCOP B o | The same flow chart and irritancy classification criteria were utilized.
the Chorioallantoic Membrane Vascular Assay (CAMVA) and the Bovine Corneal Opacity and Permeability Assay (BCOP). These IIVS uses ethanol as the positive control for liquid test materials and P _C : f CAMVA D
0 : . . o Table 4 1IVS — Comparison o ata
assays do not require the use of live animals, provide reliable predictive data and are rapid to conduct. The BCOP uses excised 20% solution of Imidazole for solid test materials in the BCOP assay. WWMW —
bovine corneas to predict ocular irritation. The CAMVA uses the vascular network of fertilized chicken eggs as a conjunctival model The negative control for the assay is sterile, deionized water or other = oo | ! /\/\/\/\/\/\/\/\/ KAQ Brands Historical Data
to predict eye irritation. Both BCOP and CAMVA have been used for over fifteen years for product development, worker safety, and solvents such as saline. The positive control results are collected and Test Category 1IVS CA(!VIVA e . Historical
safety claims substantiation. historical ranges are updated every three months to provide acceptance Article RC,, (Y0)  Irritant* (Y/N) Mean RC,, (%)  Confidence
criteria for a valid assay (see Figures 3 and 4) and monitor assay T RYEIYS o v Interval
: i i % 0 %, & %, Nk B % G T %, % R % S % N B % % % % % % % Y % % - - >
This poster describes procedures and considerations for demonstrating the inter-laboratory reliability of the BCOP and CAMVA. ltis performance. Those assays with positive control results that fall outside et S e e 2Tt T bt B e by 519- > i
_ _ _ . _ _ . : . _ — _ — ) 10-212-IVS Deodorant >50 No 86.8 62 - >100
important to have a valid assay that can be implemented consistently at several different laboratories. For Kao Brands Company, a the acceptance range are considered invalid and are repeated. Figure 3 Historical Data Range for Ethanol  Figure 4 Historical Data Range for Imidazole 10-214-1VS >50 NO
large BCOP and CAMVA database exists that covers multiple consumer product categories such as hair shampoos, skin cleansers, CAMVA 10-100-1VS Hair Styling S50 NG 26.93 11->100
and hair styling sprays (containing ethanol). Therefore, a proper review of candidate laboratories is important for seamlessly generating The positive control for the assay is 0.01M SLS. In order for an assay to be considered valid, the positive control must exhibit a positive response in the CAM Mousse _ ' '
consistent results that can be used for assessing potential ocular irritation of new products. First, a candidate laboratory should be of all tested eggs. A negative control (sterile deionized water) and any applicable solvent controls are tested in the assay, and must exhibit no responses in 10'?37"VS 2.0 '”detel\: minate
audited for proper facility operation and personnel training. Second, the laboratory’s use of Good Laboratory Practices (GLPs) should the CAM of all tested eggs. 0-103-IVS iy >0 0
. . . . . . L 10-208-IVS Conditioner >50 No 62.0 1.6 — 111
be reviewed. Third, reference materials with known BCOP and CAMVA data (one irritant and two non-irritants for initial assessment) 10-210-1VS S50 NG
should be tested at each new laboratory for verification of proper assay performance. Resu ItS 10-228-I1VS >50 No
10-028-IVS | skin Lotion >0 No 86.1 16 — 110
I I‘Itl'Od uction Initial testing — Reference Materials Table 1 1IVS — Comparison of CAMVA Data Table 2 1IVS — Comparison of BCOP Data 10-031-IVS >50 No '
Kao Brands Company initially tested 3 materials 1IVS KAO Brands Historical Data vg KAO Brands Historical Data 18:1?2::\\52 :gg “8
Prior to using IVS as a contract testing facility for in vitro assays such as BCOP and CAMVA, Kao Brands Company had visited the \(llvzrl]\ﬂg]::nndogglca)lgr;{tﬁ;::rfwoartsxz:lsjiésrg 'bn“::je_ R;firer_‘cle Category CAMVA  Irritant* '\gf:a” CHO'EEZZTC'G Rl\eflfetreﬁcle Category BCOP Irritant* Mean C';“s;izre"r:ge 10-006-1vS | Hair Styling Spray 17.3 No 28.54 0.78-100
facility to conduct an audit. The audit included visual verification of proper assay performance and GLP compliance of the facility dedand .t dtvoicalf at bei atefla RC,, (%) 7 (0/553 Interval atetia Ivs  (Y/N) IVS Interval 10-098-1VS 31.9 No
and the assays. Items such as technician training records, reagent batch records, and study workbooks were examined for technical CO Ie Etmd ljeptrhesen edlypica Tohrmu ations elrl]tg Shampoo Yes - 0.0021-16 Shampoo | 044831 RC o C _ - — " in 50% of CAM
qualifications and proper documentation. The use of appropriate assay controls was also examined. [IVS incorporates ethanol evalaied in ese assays. 1Ne assay resulls Conditioner Indeterminate 1.6-111 Conditioner| -1. -1.49 — 43.96 . BOI or_rcegtgatuon_nto_te_stngter;a : datthca;: Ses ﬁo?;t_lveFresporsmses N 987 0 '
and 20% imidazole as the positive controls for the BCOP and 0.01M SLS as the positive control for CAMVA. Negative controls and \_;_vegle W':hm ;hg expzc’:le\(/zlsh|stor|ca:_(rjar:g§s (see Skin Lotion No 16-110 Skin Lotion - -0.62 — 3.96 - Determined by criteria in 1abie o and the flow chart In Figure ».
solvent controls are also tested concurrently. For an assay to be considered valid, the results of the positive control must fall within two aiceesjtablaencont)r,aac?lab o cvc;lszuvce’:i:\ atr?e ;(S;SS RC,, - Concentration of testmaterial thatcauses positive responses  IVS — In Vitro Score Table 5 IIVS — Comparison of BCOP Data
standard deviations of the historical mean for the BCOP assay, or exhibit an acceptable positive response in the CAM of the tested f 8 AMVA for Kao Brands C 9 in 50% of CAM. * - Determined by criteria in Table 5 and the flow chart in KAO Brands Historical Data
eggs for the CAMVA. The use of controls ensures that the test systems and conduct of these assays are consistent. an OF Rao brands L.ompany. * - Determined by criteria in Table 5 and the flow chart in Figure 5. Figure 5. Test IIVS BCOP Historical
99 y y : Category : :
| o o | | | | o Article IVS Irritant* (Y/N) Mean IVS Confidence
Next, reference materials with known BCOP and CAMVA responses (with the overall conclusion being: one irritant and two non-irritants) For materials containing known irritants or untested ingredients, Kao Brands Company performs the BCOP and CAMVA to make their potential ocular irritancy Interval
were blind coded and tested at IIVS. After the results of reference materials were assessed and determined to be acceptable, 1IVS determinations as shown in Table 3. Kao Brands has maintained historical ranges for different product categories using data from 15 years of testing. Kao 10-034-1VS 0.5 No
was confirmed as a qualified contract laboratory for testing Kao Brands Company’s materials. Brands Company developed a flow chart for determining irritancy based upon their chemical composition (as shown in Figure 5) and past performance of 18312:&3 Deodorant 8; HO 5 01 -0.40 — 11.93
similar materials in the BCOP and CAMVA. “£1a- - O
_ 10-233-IVS 1.2 No
Materials and Methods Figure 5 Flow chart for predicting potential irritancy. 10-100-1VS H'ﬁhﬁ;ﬂ'e”g 0.6 No 3.96 -0.56 — 12.75
eop 10-037-IVS 2.9 No
The assay should be conducted under GLPs and the most current Organization for Economic Cooperation and Development (OECD) Formula Contain | ~ IsFormulaa | 10-103-IVS y 2.0 No
guideline. The critical steps of this assay include cutting and mounting corneas, dosing and rinsing of the test articles, use of the Known Irritants or Untested Skin Lotion/Moisturizer of Does Formula Does Formula 10-208-1VS Conditioner 3.0 No 3.53 -1.49-43.96
opacitometer, fluorescein preparation and treatment, and use of the plate reader (see Figure 1) Ingredients (Excluding Ethanol 4 Comparable Composition? Sontanskihianol . 10-210-1VS 9. No
| | | Final Opacity Reading & = Surfactants)? 10-228-|VS 06 NO
Additiopn ofgluorescegin 10-028-1VS Skin Lotion -0.7 No 1.3 -0.62 —3.90
Msuritogior oo e A 32 £1°Cfor 1.5 hours 10-031-1VS 09 No ' ' '
Corneal Excision =—— Comeacs&lncubation Refeeding & Initial al r'l?reatnint e ] "' Yes 10-105-|VS 03 NO
32 £1°Cfor 1 hour——m 8 — Opacity Reading —rmthinutes{li?;id] Rin_ls_ingmcr?nltrol& Liquids : 10 116 IVS O 5 NO
: SR = ours (solid) St ost-Exposure ( _ _ I I : - _
i" o e ' e ——— -—-—*“'3225 ’;EET%E“QM e o 10-096-1VS Hair Styling Spray 30 Yes (mild) 10.68 1.44 — 43.96
-11(@" > * ., v ‘ [ P (Optical density at 490nm) Y —-— 10_098_'\/8 38 Yes (moderate
‘_.,‘-] L™ | imofadmaint Test IVS — In Vitro Score
Upon receipt, defective oS S | selfientoriauics | Contain | CAMVA/BCOP * . Determined by criteria in Table 3 and the flow chart in Figure 5.
SHESSISICieanen Complete MEM (1% FBS T pET—— —| 5 = - a i IRRITANT O e ‘ Test
and 2 mM L-glutamine) mat:ria?ape;i;rt?t?wf 3 rinses with Complete
epithelial surface (4to0 5 EMEM W!th phenolred & -
corneas pertreatment) 1E|:j1n§nj 3}?;2?2::2 Ny O b S e rvat I o n s
1r;1|;f?5m_gm — Table 3 Irritation Classification — » The materials identified as deodorant/antiperspirant (n > 4) consistently fell in non-irritant category.
Figure 1 Critical Steps for the BCOP assay > 3 0% l\ion-lrritant Total | . - : : : :
o = I _ Surfactants? * The materials identified as hair styling sprays (n > 4) showed a wide range of responses. For this product category,
CAMVA = 1'0/2 ?”O%/- 3.07% ndeﬁﬁgﬂ'?ate the volatile organic content may be the main driver of the assay responses.
The assay should be conducted under GLPs. The critical steps for this assay include receipt and incubation of the eggs, cutting —
of the eggs, determining daily survival, placement of O-rings onto the vascular membrane, treatment and scoring of the eggs, and BCOP In Vitro Score IRRITANT - The two materials identified as skin lotions were classified as non-irritants at [IVS, which supports the prediction

calculation of the results (see Figure 2). 0-3.0 Not labeled model flow chart.
| 3.1—-25.0 Mild Irritant
Receiptofeggs —— (¢angling ofeggs 25.1 — 55.0 Moderate Irritant \ Anionic ,
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Uponreceipt, any broken
eggs are discarded. Eggs

may not agree with the ranges historically IRRITANT materials at the new testing facility showed expected responses and resulted in expected irritancy categories.
obtained. T

On day 4, eggs are candled Individual | The use ofthe assay controls such as ethanoland SLS 0.01Mis needed to monitorassay conditions and performance.

are cleanedand placedin a to locate the position of the 2-3 mL of albumin is_ The wihdows are sealed = Surfactants?
incubator, embryo. re-_m::wec.i: and a dosing with tape and the eggs Onday 10, dosing rings | \ i i . ] ] . . ] .
windowis cutaround  retymed to the incubator 2@ placedoveranhighly 40 Lo the testarticleare | Anauditofatestingfacility and inter-laboratory results comparison of reference materials are importantconsiderations
the | ti fth . larized ; fth o e e eresults are score . ] . .
E;bor;: ion ofthe until day 10. vascularized region ofthe 352:fgdr'i?1§'.daencéf:;i ooy vioually forvasaular <39, > 30, to ensure high quality of data and proper irritation assessment.
for 30 minutes. effects suchas
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Figure 2 Critical Steps for the CAMVA assay hemorrhaging and vessel M IRRITANT

constriction.



