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Abstruct—Now para-phenylenediamine(PPDA) is generally used as component of most hairdyes
because it can be used more conveniently and effectively than the others. But PPDA become known
to cause side effects such as skin sensitization, contact dermatitis and eye irritation. So this study
was done to restudy the safety of hairdyes containing PPDA. The results of experiment were as
follows. 1. As a result of primary skin irritation test and eye irritation test in white rabbits, the
solution containing 5% PPDA(in saline) were classified as weak irritant but four kinds of commercial
hairdyes containing PPDA were proved not to have any irritation. 2. As a result of skin sensitization
test in guinea pigs, four kinds of commercial hairdyes were classified as Calss I(wcak irritant) but
three kinds of commercial hairdyes induced skin sensitization for guinea pig to 5% in test groups.
These results indicate that the actual toxicity of commercial hairdyes(four kinds) is negligible. But
based on the results of experiment, it is thought that there is possibility of some commercial hairdyes
to induce skin sensititization.
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no reaction 0
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moderate and diffuse redness 2
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4% 1 1 3 3 0 1 1 1 0.46
5% 2 2 4 3 1 1 4 2 0.79
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Table III—The P.LI. of commercial hairdyes
HHAS score(6u}=] EA)
Test Sample 1l 719 Bz ¥ - =}
vl 23} A3 ul & &3} A5 A 5P.LL)
24hr  72hr | 24dhr  72hr | 24hr  72hr | 24hr 72hr
A 1 1 2 3 1 1 1 1 0.46
B 1 2 1 1 0 0 0 1 0.25
C 1 1 2 3 0 0 0 1 0.34
D 1 1 3 3 0 1 1 1 0.46
Table IV—The M.O.L of PPDA(1,2,3,4,5%) in saline
Cornea sum Iris sum Conjuctiva sum Total(maximum 110) M.O.L
PPDA 1% 0 0 2 2 0.33
2% 5 0 4 9 1.50
3% 10 0 4 14 2.33
4% 15 5 14 34 5.67
5% 25 5 14 44 7.33
Table V—-The M.O.L of commercial hairdyes
SHA ¥ Cornea sum Iris sum Conjuctiva sum Total(maximum 110) M.O.L
A 10 0 10 20 3.33
B 5 0 4 11 1.83
C 10 0 6 16 2.67
D 10 0 8 18 3.00
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Table VII—The evaluation of the skin sensitization

tests
Sensitization Rate Classification

Group (challenge)
Control 0%

A 5% I

B 0% I

C 5% I

D 5% I

D 7} 20v}e] F 1v}e] Aol A ZHahhg-g- veh glt)
SAFE BE A JA 3%F2] challengedl A<}
ZH2)go] 5%F. Magnusson 5ol 2]sle] A)gkgl
A 3-5-F(1: weak, II: mild, III: moderate, IV: st-
rong, V: extreme)ol] &3} <f3l Fratygoz BE
=it

g rtel estd Co A% wlofgt Fulo] #3
sglem A9l 7 S% Fubo] FAF o DY AS
AlgE Zuloll A I F71A] 9] vbe-& WA 4 gk

Magnusson 22 SFH 7}l o8l w3 A
o} g2 S5& AAAR AAY el u=}
A L 5 s 7Fe A S uiAE 4 gl

DiamineA 33Eo] BE% 7ZAAlS deogmg
AH3-A wlE] patch test® & ¥ AME-slo]of 3l 7}
Zbgol fE Ak Aol okt ety
AFE At Zeo] vigka 3ok

4 £

A AHEH I 9de J2A Y8 JEoz ALeE
I 3l PPDAx &} AR RC} Algo] 7huislal
A7} Fol 7H ®Wol AM-E I Qs whd ARl
ulz} S¥213, AT, 98 deA] S Bates
U 754 e) gl AR d8A gl

A FE 559 AFE 435 PPDA |, 2, 3, 4, 5%%
ol tiste] 13} LA T4, okl AFA, w83t
2 AL 3k o 2 AAE A9k

1 1z} #3254 A2 3 PPDA 5% sx)4]
oFgt AFA LR HHELH SHAE 4538 A5
E2 2FIU.

2. A= AFA4 2@ A7 PPDA 5% 55004 3
=9 ASERE FHFNeH SHF 452 FA3E

2 PRE

3. 9% Ak A A SAFE 45l A okt 7
g o g BHE A

o] o] APAHAE HE] guAA PPDAYR
AL 3 87)E 3% Elgd AoE Aladch

w3 A F] Bkl HEAV} gl HAE AR
S} ARgRlol) whe) B Rade) 2] 5§ Ed 7sAd o)
o=z Azl AHEA]7) patch test § ARk
W el o AF Adde] F88 ZHoR AR
Hrh

= #

1) Ishihara, Masaru; Nogami, Tetsunori Itoh, Masa-
tashi; Nishimura, Makoto: Sensitization potancy of
dye intermediaties and modifiers in guinea pigs,
Dept. Damatol. Toho Univ., 27(3), 585-90, (1985).

2) Mathur, A. K,, Gupta, B. N.: Narang, S.; Singh, S.;
Mathur, N.; Singh, A.; Shukla, L. T.; Shanker, Ravi:
Biochemical and histopathological changes follo-
wing dermal exposure to paraphenylenediamine in
gunea pig, J. Appl. Toxicol, 10(5), 383-6, (1990).

3) Kaisumi imida, Yuichi ishihara, Osamu Nishio,
Keisuke Nakanishi and Nobuyuki ito: Carcinoge-
necity and toxicity tests on para-phenylene-diamine
F334 rats, Toxicology Letter, 11, p.118-28, (1982).

4) Hanzlik, P. J.: The pharmacology of some pheny-
lenediamine, J. Invest. Hyg. 4, 386-409, 448, 462,
(1923).

5) Lloyd, G. K, Liggett, M. P, Kynoch, S. R, and
Davies, R. E.: Assement of the acute toxicity and
potential irritancy of hair. dye constituents, Food
Cosmetic. Toxicol. 15(6), 607-10, (1977).

6) CTEA. (June 1969) Submission of data by CTFA
(2-11-100) CIR safty data test summary response
form, acute dermal toxicity and primary skin irri-
tation of hair dye containing PPDA in Rabbits,
(1969).

7) CTFA.(September 16, 1971), Submission of data by
CTFA(2-11-28) CIR safty data test summary res-
ponse form, repeat petch test with hair dye con-
taining PPDA in Rabbits, (1969).

8) Davies, R. E., Harper, K. H. and Kynoch, S. R.: Inter

" J. Pharm. Soc. Korea



A8 5-Z¢l 3 pare-phenylenediamined 353 GRA 2 AR B Fd g A ¥ 567

species variation in dermal reactivity, J. Soc. Cos-
mat. Chem., 23(7), 371-81, (1972).

9) Herve-Vazin, B., Gradiski, D., Duprat, P., Marignac,
B., Foussereau, J., Cavelier, C. and Bieber, P.: Oc-
cupational eczema from N-isopropyl-N’-phenylpa-
raphenylenediamine(IPPD) and N-dimethyl-1,3-bu-
tyl-N’-phenylparaphenylenediamine(DMPPD)  in
types, Contact Dermatitis 3,1-15, (1977).

10) Morikawa, F., Fujii, S., Tejima, M., Sugiyama, H.
and Uzuka, M.: Safety evaluation of hair cosmetics.
In: Toda, K. et al.(eds), Biology and Desease of hair.
Baltimore, MD: University Park Press, pp. 641-57,
(1976).

11) Brulos, M. F., Guillot, J. P., Martini, M. C. and Cotte,
J.: The influence of parfumes on the sensitizing
potential of cosmetic bases. I. A Technique for
evaluating sensitizing potential, /. Soc. Cosmet.
Chem., 28, 357-65, (1977).

12) CTFA., Submission of data by CTFA(2-11-70) CIR
safty data test summary response form, guinea pig
skin sensitization with hair dye containing PPDA,
(1982).

13) Goodwin, B. F. ], Crevel, R. W. R. and Johnson,
A W.: A comparision of three guinea pig sensiti-
zation procedures for the detection of 19 reported
human contact sensitizers, Contact Dermatitis 7,
248-58, (1981).

14) Kleniewska, D., and Maribach, H.: Allergenecity of
amincbenzene compounds structure-punction re-
lationships, Dematosen Beruf Umwelt 28(1), 11-3,

Vol. 38, No. 5, 1994

(1980).

15) Magnusson, B. and Kilgman, A. M.: Allergic contact
dermatitis in the guinea pig. Identification of co-
ntact allergens. Springfiled, IL: Chales C Thoms,
(1970).

16) Maurer, T., Thomann, P., Weirich, E. G. and Hess,
R.: Predictive evaluation in animals of contact al-
lergenic potential of medically important substan-
ces. II. Comparision of different methods of cuta-
neous sensitization with weak allergens, Contact
Dermatitis 5(1), 1-10, (1979).

17) Rajka, G., and Blohm, S. G.: The allergenecity of
para-phenylenediamine. 1I. Acta Derm. Venereol,
50(1), 51-4, (1970).

18) Stevens, M. A.: Use of the albino guinea pig to
detect the skin sensitizing ability of chemicals, Br.
J. Indust. Med, 24(3), 189-202, (1967).

19) Maguire, H. C., JR.: The bioassay of contact alle-
rgens in the guinea pig, /. Soc. Cosmet. Chem, 24(3),
151-62, (1973).

20) Draize, J. H.: “Dermal toxicity” In: Appraisal of the
safety of chemicals in foods, Drug and Cosmatics,
Assoc. Food and Drug Officials of the U.S., Austin,
Tex., (1959).

21) OECD Guidelines for testing of Chemicals: Skin
sensitization (Guideline # 406).

22) Magnusson, B. and Kligman, A. M.: Allergic contact
dermatitis in the guinea pig Charles C Thomas,
Springfiled, 111, (1970).



