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Michael Luster, Ph.D., (Panel Chair), Senior Consultant to the National Institute for

« United States and international regulatory authorities accept |
Occupational Safety and Health, Morgantown, WV

the murine local lymph node assay (LLNA) as an alternative

test method for allergic contact dermatitis testing (ICCVAM ICCVAM'’s LLNA performance standards include the updated Nathalie Alépée, Ph.D., L’Oréal Research and Development, Aulnay sous Bois, France
1999: OECD 2002) J J ICCVAM-recommended test method protocol (see Poster 580). Anne Marie Api, Ph.D., Research Institute for Fragrance Materials, Woodcliff Lake, NJ
’ ' Key Elements Nancy Flournoy, M.S., Ph.D., University of Missouri — Columbia, Columbia, MO

* The Interagency Coordinating Committee on the Validation Thomas Gebel, Ph.D., Federal Institute for Occupational Safety & Health, Dortmund,

of Alternative Methods (ICCVAM), in conjunction with the * The highest dose tested should be the maximum soluble Germany

European Centre for the Validation of Alternative Methods concentration that does not produce systemic toxicity and/for Sidney Green, Ph.D., Howard University, Washington, DC

(ECVAM) and the Japanese Centre for the Validation of excessive local irritation. Kim Headrick, B.Admin., B.Sc., Health Canada, Ottawa, Ontario, Canada
Alternative Methods (JaCVAM), has developed LLNA  Individual animal data is collected. Dagmar Jirova, M.D., Ph.D., National Institute of Public Health, Prague, Czech Republic
performance standards (PS) that can be used to evaluate « A concurrent positive control is included in each LLNA study. David Lovell, Ph.D., University of Surrey, Guilford, United Kingdom

modified versions of the LLNA that are mechanistically and « A minimum of four individual animals rather than five Howard Maibach, M.D., Univ.ersity of Calif.orniaT — San Francisco, San Francisco, CA
functionally similar to the LLNA. individual animals per group is required. James McDougal, Ph.D., Wright State University, Dayton, OH

Michael Olson, Ph.D., GlaxoSmithKline, Research
Triangle Park, NC

 These performance standards consist of:
- Essential test method components

Raymond Pieters, Ph.D., Utrecht University, Utrecht,

- Reference substances Criterla fOI‘ Sele (",t]QfJ Q'f The Netherlands s  INDEPENDENT SCIENTIFIC
— iahili i , Jean Regal, Ph.D., University of Minnesota Medical SR PEER REVIEW PANEL REPORT
The aC(;Clijratl)Cy and ;?:'Iagl’lltytthattih?jmd be achieved or Reference SubsStancCes School, Duluth, MN
Validation Status of New Versions
exceedea by a moditied test metno Jon Richmond, M.D., Home Office, London, United . andApplications ofthe
- Commercial availability Kingdom Bl A Test ethod for Assessing the
est iethod 1or Assessing the
: , , , Peter Theran, V.M.D., Consultant, Novato, CA oy | flergic oniackBermetits Beentia
Essential TestNethoed CQIIJpQIJE)IJ':ﬁS Available L.LNA’ guinea pig, and (where possible) human Stephen Ullrich, Ph.D., M.D. Anderson Cancer Center, S
data/experience Houston, TX May 2008
. . o fLLNA r nses from neaative to weak ron Michael Woolhiser, Ph.D., Dow Chemical, Midland, Ml [Hii S
Essential test method components are structural, functional, and Range o | SSPONSES O_ egative to weak 1o strong Takahiko Yoshida. M.D.. Ph.D.. Asahikawa Medical T ¢ @™ O @ |
procedural elements of a validated test method, necessary for it * Range of chemistry and chemical classes College, Hokkaido, Japan
to be evaluated using the PS. For the LLNA, these include: « Range of physical properties (e.g., solids vs. liquids)

 The test substance is applied topically to both ears of mice.
 Lymphocyte proliferation must be measured in the lymph

Highlights fromy

nodes draining the site of test substance application. Performance: Standane SEseierence. Review Paneliy
. . . . L ~
!_ymphocyte prollferat_lon mu.sft be. measured during the Substances for: therENAY Essential Test Method Components
induction phase of skin sensitization.
. The highest dose selected must be the maximum soluble 18 required substances and . Ind|V|duaI_an|maI _da_ta should be collected to allow an estimate
concentration that does not induce systemic toxicity and/or . 4 “optional substances” that are either false positive or false of the variance within control and treatment groups.
excessive local irritation. negative in the LLNA when compared to either human or  These tests should measure the induction phase of the
* A vehicle control must be included in each study and, where guinea pig results. immune response only.
appropriate, a positive control should be used. Max S EC3 LLNA | LLNA vs * A concurrent positive control should be used.
« A minimum of four animals per dose group is required. Substance Form | Vehicle | conc) | (%) vs.GP | Human - (Note: if a known sensitizer is being tested during the
The essential test method components have been igﬂ:gglirge;:im g | DMF |227(01%) | 0000 | 1 | 4+ s validation effort, a concurrent positive control might not be
internationally harmonized for the validation of modifications to needed.)
" : : 43.9
thet r;cralczlltlona_l I;]IEI;I]A Howe\_/er, certtaltr;] nf(tjllc]zfnalfreqtﬁlatory DNCB Sol | AOO | oo | 0:049 | 15 | +/+ ++ Accuracy Standards
authorities mi ave requirements that differ for the — .
. J Jt . 4-Phenylenediamine | Sol | AOO | 26.4(1%) | 011 | 6 | +/+ +/+ » ldeally, the performance of an alternative LLNA protocol should
prospective use of a modified LLNA test method in support of , . " .
. Cobalt chloride Sol | DMSO | 7.2 (5%) 06 | 2 +/+ +/+ be equivalent or better than that of the traditional LLNA, but it
regulatory submissions. _
Isoeugenol Lig | AOO | 31(5%) | 15 | 47 | +/+ 4+ may not be necessary to reach the same level of accuracy if
2-Mercaptobenzo- appropriate rationale for any discordance is provided.
_ Sol DMF | 86(10%) | 1.7 | 1 +/+ +/+ » . .
thiazole - The sensitizers on the list should be weighted such that
Development offlCEV AN B=Eioiiaiist Citral Lig | AOO |205(20%) | 92 | 6 | ++ ++ the strongest sensitizers must always be identified.
Standards for'the BN ATNITTElE HCA Lig | AOO | 20(50%) | 9.7 | 21 | +/+ H Reliability Standards
Eugenol Lig | AOO | 17(50%) | 10.1 | 11 | +/+ H « Using an ECt range is appropriate for the intra- and inter-

Date Event Phenyl benzoate Sol | AOO | 11.1(25%) | 136 | 3 | +/+ ++ laboratory reproducibility analysis because a large database of
January 10, 2007 | ICCVAM nomination from the CPSC. Cinnamic alcohol Sol AOO 5.7 (90%) 21 1 +/+ +/+ LLNA studies is available for HCA and DNCB from which to
Lamuary 24 2007 | ICCVAM endorses development of LLNA performance standards. midazolidinylurea | Sol | DMF | 55(50%) | 24 | 1 | ++ +/+ determine the appropriateness of the range.

uary <%, Immunotoxicology Working Group is reactivated.
Methyl methacrylate Liq AOO 3.6 (100%) 90 1 +/+ +/+
Federal Register notice (72 FR 27815) — The Murine Local Lymph Node )
May 17, 2007 Assay: Request for Comments, Nominations of Scientific Experts for Peer Chlorobenzene Liq AOO 1.7 (10%) NA 1 -/- -[*
Review Panel, and Submissi f Data to C ider for LLNA PS. _ -
eview Panel, and Submission of Data to Consider for Isopropanol Liq AOO 1.7 (10%) NA 1 -/- [+ Conclusions
September 12, Draft ICCVAM LLNA Performance Standards released for public comment : : : -
2007 (72 FR 52130). Lactic acid Lig DMSO 2.2 (50%) NA 1 -/- -/
September 25.27 ECVAM Workshop on an evaluation of performance standards and Methyl salicylate Lig AOO 2.7 (20%) NA 9 -/- -/- ) Internatlon_ally h_arm_onlzed performance standards_ f.OI' the
2887em er o2l 1 alternative endpoints for the LLNA. ECVAM Workshop Report 65. Basketter Salicylic acid Sol AOO 2.5 (25%) NA 1 - - LLNA prowde criteria that can be used to more eff|C|entIy
et al. (2008). ATLA 36, 243-257. : _ P I and more rapidly evaluate the validity of similar new test
October 30-31, ECVAM Scientific Advisory Committee (ESAC) considers both ICCVAM and Optional S”bSt;',"‘r'fs that Pr ‘;V'f’i.a" to”tﬁor ;.""g?;.to L LNA trate Improved methods.
2007 ECVAM drafts of LLNA performance standards. errormance ~eiative to the iradaitiona . .
Sodium lauryl sulfate | Sol DMF | 8.9(10%) | 8.1 5 +/- +/-  New versions of the LLNA that provide for improved
January 8, 2008 Revised draft PS published for public comment (73 FR 1360). performance and that offer other advantages, such as not
=thylene glycol Lig | MEK | 7(50%) | 28 | 1 | +- | 4+ ing th ¢ dioacti < ted t
March 4-6. 2008 Review of draft PS by international independent Peer Review Panel, CPSC, dimethacrylate requiring tne use of nonradioactive markers, are expected 1o
o ; [ ti ith rtunity f I li ts. I I I
Bethesda, MD; public meeting with opportunity for oral public comments Xylene Lig AOO 3.1 (100%) | 95.8 1 ] +/- result |r_1 broaQer use of the LLNA, which will furthgr reduce
Announcement of public availability of the Peer Review Panel Report on the Nickel chloride Sol DMSO 2.4 (5%) NA 2 J+ J+ and refine animal use for aIIerglc contact dermatitis
May 20, 2008 Validation Status of New Versions and Applications of the LLNA (73 FR assessments while ensu ring human Safety_
29136) Abbreviations: AOO = acetone: olive oil (4:1); Conc = concentration; DMF = N,N-dimethylformamide; DMSO = ] ]
_ _ dimethyl sulfoxide; DNCB = 2,4-dinitrochlorobenzene; EC3 = estimated concentration needed to produce a ° Adoptlon of a revised OECD TG 429 (O ECD 2002) that
June 18-19, 2008 SACATM public meeting comments on Panel report. stimulation index of 3; GP = guinea pig test result; HCA = hexyl cinnamic aldehyde; Liq = liquid; LLNA = murine . . .
_ _ _ ) local lymph node assay result; Max S| = maximum stimulation index; MEK = methyl ethyl ketone; NA = not InCOI’pOrateS these performance standards will facilitate more
Sggéember 23-24, IEg.\/AI\/I/JACVAM/ICCVAM meeting on internationally harmonized LLNA ?i;,!::tjzljrsveh::eii;ol\rlect:arr\lo;c::Icélgzt(\eliIzienc\;vea:aa;[javi\ll:zlce)btained from a single study; No. = number; Sol = solid. rapid and efﬁCient international Validation and acceptance Of
_ 2 Number of LLNA studies from which data were obtained modified LLNA protocols (e.qg., those using nonradioactive
October 29, 2008 ICCVAM endorses harmonized LLNA PS. * = Presumed to be a non-sensitizer in humans based on the fact that no clinical patch test results were located, it is P ( : 9 . 9
not included as a patch test kit allergen, and no case reports of human sensitization were located. markerS Of Iym phOCyte pr0||ferat|on)-
Deember 4-5, ESAC endorses harmonized LLNA PS. ** = GP data not available
March 2009 Final ICCVAM LLNA performance standards published.
July 2009 Circulation of revised OECD TG 429 with LLNA PS. » , ~ g 0 -
Test Method PerformancersiaiibetE References

Abbreviations: CPSC = U.S. Consumer Product Safety Commission; ECVAM = European Centre for the

Validation of Alternative Methods; ICCVAM = Interagency Coordinating Committee on the Validation of ACCU I’a Cy . . .
Alternative Methods: IWG = ICCVAM Immunotoxicity Working Group; LLNA = murine local lymph node assay: Basketter D, Cockshott A, Corsini E, Gerberick GF, Idehara K, Kimber |, et al.

NICEATM = National Toxicology Program Interagency Center for the Evaluation of Alternative Toxicological 2008. An evaluation of performance standards and non-radioactive
Methods; SACATM = Scientific Advisory Committee on Alternative Toxicological Methods The accu racy Of a endpoints for the local Iymph node assay. The report and

modified LLNA test recommendations of ECVAM Workshop 65. Altern Lab Anim. 36(2):243-

method should meet or 57.

PIRENE L L Y | exceed that of the ICCVAM. 1999. The Murine Local Lymph Node Assay: A Test Method for
ICCVAM Immunc VOAY cliy j\jf)fﬁmg QI’O‘I‘JI) traditional LLNA when Assessing the Allergic Contact Dermatitis Potential of

Chemicals/Compounds. NIH Publication No. 99-4494.

U.S. Consumer Product Safety Food and Drug Administration evaluated using the 18 http://iccvam.niehs.nih.gov/docs/immunotox_docs/lina/linarep.pdf.
Commission Center for Devices and Radiological minimum recommended - - o
Joanna Matheson, Ph.D. (Co- Health : 5 ICCVAM. 2008. Independent Scientific Peer Review Panel Report. Validation

hair) reference substances. . cr .
chal . Vasant Malshet, Ph.D., D.A.B.T. Status of New Versions and Applications of the Murine Local Lymph Node
Marilyn Wind, Ph.D. Jeffrey Toy, Ph.D. Assay: A Test Method for Assessing the Allergic Contact Dermatitis
Environmental Protection Agency  Center for Drug Evaluation and Potential of Chemicals and Products. NIH Publication No. 08-7357.

Office of Pesticide Programs Research http://iccvam.niehs.nih.gov/docs/immunotox_docs/LLNAPRPRept2008.pdf

Jonathan Chen, Ph.D. Paul Brown, Ph.D.
I\/Ioanse?h I?Igshim Ph.D., D.V.M. Abigail Jacobs, Ph.D. (Co-chair) ICCVAM. 2009. Recommended Performance Standards: Murine Local Lymph

Marianne Lewis Jiaqin Yao, Ph.D. Node Assay. NIH Publication No. 09-7357.
Deborah McCall Center for Veterinary Medicine http://iccvam.niehs.nih.gov/imethods/immunotox/PerfStds/lina-ps.htm.

i Ruth Barratt, D.V.M., Ph.D.
Timothy McMahon, Ph.D. OECD. 2002. Test Guideline 429. Skin Sensitisation: Local Lymph Node

John Redden, M.S. Office of the Science and Health . S .
Jenny Tao, Ph.D Coordination Assay, adopted April 24, 2002. In: OECD Guidelines for Testing of

Office of Pollution Prevention and Suzanne FithatriCk, Ph.D. D.AB.T TeSt MethOd Pe foIIJElIJ C:‘_) S | Chemicals. Paris. http://WWW.OeCd.Org

Toxics National Institute of Environmental

Elizabeth Margosches, Ph.D. Health Sciences Intra- and Interd

Ronald Ward, Ph.D. Dori Germolec, Ph.D. o :
Office of Research and William Stokes, D.V.M., D.A.C.L.A.M. Intralaboratory reproducibility: Acknowledgem LS

Development National Institute for Occupational — Derive ECt values for HCA on 4 separate occasions

Marsha Ward, Ph.D. Safety and Health (minimum 1 week between tests) ICCVAM and NICEATM gratefully acknowledge the following individuals and institutions
Office of Science Coordination and B. Jean Meade, Ph.D. ' that submitted data used in the development of performance standards for the LLNA.

Eolicy ’ BH D National Library of Medicine = ECtvalues between 5 and 20% indicate acceptable Individuals
aren mmamernik, D.

Pertti (Bert) Hakkinen, Ph.D. intralaboratory reproducibility. David Basketter, Ph.D., Unilever Safety and Environmental Assurance Centre,
TR ITIP Sharnbrook, U.K.
European Centre for the Interlaboratory reproducibility: G. Frank Gerberick, Ph.D., Procter and Gamble Company, Cincinnati, OH, U.S.
Validation of Alternative Methods — Derive ECt values for HCA and DNCB from at least one lan Kimber, Ph.D., Syngenta Central Toxicology Laboratory, Macclesfield, U.K.
— Liaison i i Institutions
Silvia Casati. Ph.D. study in each of 3 separate laboratories.

0 0 BASF — The Chemical Company, U.S.
Alexandre Angers, Ph.D. " ECtvalues between 5% and 20% for HCA and BAUA (The Federal Institute for Occupational Safety and Health), Germany

Japanese Center for the between 0.025% and 0.1% for DNCB indicate Dow AgroSciences, U.S.

Val_id_ation of Alternative Methods acceptable interlaboratory reproducibility DuPont, U.S.
— Liaison ECPA (European Crop Protection Association), Belgium

Hajime Kojima, Ph.D. ECt: estimated concentration needed to produce a stimulation index with a specific EFfCl (European Federation for Cosmetic Ingredients), Belgium
threshold value (an stimulation index value) in order to distinguish between sensitizers
and nonsensitizers. This poster was supported by the Intramural Research Program of the NIH, National
Institute of Environmental Health Sciences. ILS staff supported by NIEHS contract NO1-
ES 35504. The views expressed above do not necessarily represent the official positions
of any federal agency.

This poster reflects the views of the authors and has not been reviewed or approved by
the U.S. Consumer Product Safety Commission or other agencies.



