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Dermal Tolerability of Transdermal Patches

Transdermal Patches
• once daily
• intact skin
• application site is to be rotated

daily
• any application site should not 

be used more than once in 14 
days

Irritant Contact Dermatitis by GM White. www.regionalderm.com

HR Na et al.Dement Neurocognitive Disord 2015;14:31-38
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Cutaneous Safety Testing Irritation  and Sensitization Potential

5 DAYS
SCORE

* * * * *

21 DAYS – 21 APPLICATIONS

* * * * * * * * * * * * * * * *** * *

SCORE

*

21 DAYS – 15 APPLICATIONS

* * * * * * * * * * * * * *

SCORE

*

Panel size n = 30-35
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Phase I Cutaneous Safety Testing Sensitization Potential - HRIPT

M    W    F M    W    F M    W    F M    W    F M    W    F

WEEK  1                       2                       3                                 6                              12-14

INDUCTION

CHALLENGE RECHALLENGE

SCORE

SCORE

SCORE

SCOREInduction: In the event of any significant
response, the patch site is moved to a
new naive site adjacent to the original
site of application.

Panel size n = 200-240
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HRIPT Interpretation

For example, in the challenge phase if a subject shows scores of:
0,1,0,0
1,1,1,1
2,1,1,0 
or similar, these would be indicative of an irritation response

If, for example they show:
3,2,2,2
1,2,2,3
2,2,2,2    
or similar, these would be indicative of a sensitization type response

Higher values, and persistence or increase in scores suggest sensitization

McNamee, Api, Basketter et al. Regulatory Toxicology and Pharmacology 52 (2008) 24-34
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Challenge Phase Irritant and Allergic Reactions
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Guidelines

SCORING
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FDA Guidance for Industry 1999
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FDA Guidance for Industry 1999

Dermal response:
0 = no evidence of irritation
1 = minimal erythema, barely perceptible
2 = definite erythema, readily visible; minimal edema or minimal papular response
3 = erythema and papules
4 = definite edema
5 = erythema, edema, and papules
6 = vesicular eruption
7 = strong reaction spreading beyond test site

Other effects:
A = slight glazed appearance
B = marked glazing
C = glazing with peeling and cracking
F = glazing with fissures
G = film of dried serous exudate covering all or part of the patch site
H = small petechial erosions and/or scabs

* Berger RS, Bowman JP. A reappraisal of the 21-day cumulative irritation test in man. 
J. Toxicol. – Cut. &  Ocular Toxicol. 1982; 1: 109-115. 
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References for Scoring
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References for Scoring

Lanman BM, Elvers EB, Howard CJ, “The role of human patch testing in a product development program”. Joint Conference 
on Cosmetic Sciences, The Toilets Goods Association (currently the Cosmetic, Toiletry and Fragrance Association), 
Washington, DC, April 2123, 1968.



www.bioskinCRO.com

Phase I Cutaneous Safety Testing Irritation Potential



www.bioskinCRO.com

Symptoms of Irritation in Patch Testing with single application

Mehling A, Chkarnat C, Degwert J, Ennen J, Fink E, Matthies W, Roethlisberger R, Rossow U, Schnitker J, Tronnier H, Wigger-Alberti 
W, Wilhelm KP. Interlaboratory studies with a proposed patch test design to evaluate the irritation potential of surfactants. 
2010;62(3):157-64. 
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0  =  no reaction
1  =  minimal (barely perceptible) erythema
2  =  mild but well defined erythema only
3  =  moderate erythema only OR mild erythema plus edema and/or papules
4  =  severe erythema only OR moderate erythema plus edema and/or papules
5  =  severe erythema plus edema and/or papules OR any vesicular reaction
6  =  bullous reaction or any grade 3 - 5 skin reactions 

that spread beyond the test field

* Robinson MK. Intra-individual variations in acute and cumulative skin irritation responses. 
Contact Dermatitis 2001; 45: 75-83.

Alternatives for Scoring - Irritation



www.bioskinCRO.com

Alternatives for Scoring - Irritation

Trookman NS, Rizer RL, Weber T. J Am Acad Dermatol. 2011;64(3 Suppl):S16-22. 
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Alternatives for Scoring - Sensitization

Skin irritation score for induction phase

Tausch I, Bielfeldt S, Hildebrand A, Gassmueller J (1996) Validation of a modified Duhring Chamber Test (DCT) as a repeated patch test 
for the assessment of the irritant potential of topical preparations. 
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Alternatives for Scoring - Sensitization

Dermal reaction scores of skin sensitization used in Challenge Phase

Schnuch A, Aberer W, Agathos M, Becker D, Brasch J, Elsner P, Frosch PJ, Fuchs T, Geier J, Hillen U, Loeffler H, Mahler V, Richter G, 
Szliska C, für die Deutsche Kontaktallergie-Gruppe (2007) LEITLINIEN DER DEUTSCHEN DERMATOLOGISCHEN GESELLSCHAFT 
(DDG) UND DER DEUTSCHEN GESELLSCHAFT FUER ALLERGIE- UND KLINISCHE IMMUNOLOGIE (DGAKI) ZUR 
DURCHFUEHRUNG DES EPIKUTANTESTS MIT KONTAKTALLERGENEN; issued 14.11.1998, updated 4.5.2007
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Guidelines

APPLICATION
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Reaction on Test Plaster
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Tape Stripping increases Irritant Reactions

Dickel H, Kreft B, Kuss O, Worm M, Soost S, Brasch J, Pfützner W, Grabbe J, Angelova-Fischer I, Elsner P, Fluhr J, 
Altmeyer P, Geier J. Increased sensitivity of patch testing by standardized tape stripping beforehand: a multicentre
diagnostic accuracy study. Contact Dermatitis. 2010;62(5):294-302

https://www.ncbi.nlm.nih.gov/pubmed/20536477
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Tape Stripping increases Allergic Reactions

Shimura S et al. Epicutaneous Allergic Sensitization by Cooperation between Allergen Protease Activity and Mechanical Skin 
Barrier Damage in Mice. J Invest Dermatol 2016;136(7):1408-1417
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Rotigotine Patch - Sensitization

Induction phase: 9 applications / 3 weeks
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Rotigotine Patch – Irritation 

Irritation: 21 applications / 3 weeks
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Conclusions

• Recommended score and 
application scheme is not adaquate
for TDS

• Score has been developed for 
topical formulations, in fact
cosmetics

• Leading symptom for irritation is 
an increasing erythema, for 
allergic reactions additional 
symptoms such as papules and 
oedema

• 21day daily application of TDS 
causes false positive reactions and 
includes a higher risk for 
iatrogenic sensitization
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Thank you for your attention

Contact:

Walter Wigger-Alberti, MD

Phone: +49 40 606897-11
Email: walter.wigger@bioskinCRO.com
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