iV-Isopropyl-iV'-phenyl-jJ-phenylenediamine (c:P1"C

‘hmmmr 4vW*g ** 51~
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iV-lIsopropyl-A™“phenyl-/J-phenylenediamine in Heavy Duty Rubber Gloves
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A case of allergic contact dermatitis caused by heavy duty rubber gloves was reported. On patch
testing with three kinds of gloves used by the patient and with various rubber additives, he reacted
with only the rubber gloves and with /V-isopropyl-A”*'-phenyl-*-phenylenediamine (IPPD). These
reactions continued for two weeks. Chemical analysis clarified that the gloves contained IPPO and
styrenated phenol (SP) at levels of 177 and 1600 ;ig/g, respectively.

The analytical procedure was as follows : 1) extraction by shaking with acetone : chloroform (i : 1)
mixture at room temperature; 2) fractionation by silica gel column chromatography, by using hexane,
ether: hexane mixture of various ether contents (5, 10, 501l) and ether as eluants; 3) clean-up by
silica gel thin-layer chromatography, by using chloroform : benzene :9) mixture as a developing
solvent; 4) qualitative and quantitative analysis by gas chromatography (GC) on 3% SE-30 column
and GC-mass spectrometry.

From the results mentioned above, we considered that IPPD should be a causative agent in this
case. Since some phenolic compounds have been identified as sensitizers and SP is a kindof them,
SP is also anticipated to be causative. The possibility could not be ruled out, because SPwas not
applied to patch testing.

Refwordf----- determination of antioxidants; iV-isopropyl-A’-phenyl-/>-phenylenediamine; styrena-
ted phenol; allergic contact dermatitis; heavy duty rubber gloves; patch testing
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Tabte |. Rubber Additives used in the Experiment

No. Compound Abbreviation Trade name"”
Accelerator
1 Diphenylguanidine DPG Nocceler D
2 2-Mercaptobenzothia«ole MBT Nocceler M
3 M-Cyclohexyl-2-ben*othiazolyl sulfenamide CBS Soxinol CZ-G
4 2-Morpholinothio benzothiazole MMBT Soxinol NBSG
5 Tetramethyithiuram disulfide TMTD Nocceler TT
6 Zinc dimethyldithiocarbamate ZDMC Soxinol PZ
7 Zinc diethyldithiocarbamate ZDEC Soxinol EZ
8 Zinc ethylphenyldithiocarbamate ZEPC Soxinoi PX
9 2-Mercaptoimidazoline (Ethylene thiourea) ETU Soxinol 22
Antioxidant
10 iV-Isopropyl-A/-phenyl-*-phenylenediamine IPPD Nocrac 810-NA
1 iV-Phenyl-a-naphthylamine PANA Nocrac PA
12 .V-(3'-Hydroxybutylidene)-a-naphthylamine HBANA Nocrac C
13 .V-Phenyl-"-naphthylamine PBNA Nocrac D
14 Poly (trimethyldihydroquinoline) PTMDQ Antigen RD-G
15 6-Ethoxy-2,2, 4-trimethyl-1, 2-dihydroquinoiine ETMDQ Antigen AW
16 2,6-Di-"er/-buty!-/»-cresol BHT Yoshinox BHT
17 Styrenated phenol SP Nocrac SP-N
18 Triphenylphosphite*’ TPP

a) .“Nocceler” and "Nocrac” are trade names of products by Ouchi Shinko Chemical Industrial Co.. "Soxino) ’ and
“Antigen” are by Sumitomo Chemical Co,i Ltd.. and "Yoshinox" is by Yoshitomi Pharmaceutical Industries Lid.,
respectively.

h) Purchased from Tokyo Fine Chemical Co., Ltd.
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Table Il. Results of Patch Tests using Three Kinds of Gloves used by
the Patient and Various Rubber Additives

No. Sample
Gloves
1 Rubber gloves Outside
Inside
2 Suede gloves Outside
Inside
3 Poly (vinyl chloride) gloves  Outside
Inside
Standard series for patch test""
4  p-Phenylenediamine
5 PPD mix
6 Thiuram mix
7 Mercapto mix
Accelerator
8 DPG
9 MBT
10 CBS
1 MMBT
2 TMTD
13 ZDMC
14  ZDEC
15  ZEPC
16 ETU
Antioxidant
17 IPPD
18 PTMDQ

a) Purchased from Hollister-Stier.
(0-2S?») and MN'-diphenyl-*phenylenediamine (0.25?%).

Wave numherfXIO' cm"'*>

Fig. 2. Infrared Spectra of (a) Natural Rubber
and (.b) Polymer Component obtained
from the Rubber Gloves caused Contact
Dermatitis
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Fig. 3. Gas Chromatograms of the Authentic

Antioxidants

Condition :3X SE-30 on Gaschrom Q (80—100 mesh),
glass column 150cmx3 mm |.d.: temoerature, column
150—275'C  (10°C/min). injection port and detector
280RC : carrier sas (nitrogen). 60 ml/min 5 detector
(flame ionization detector), hydrogen 0.8 kg/cm”. air
10 kg.'oml.

SP is a mixture of SP-1, SP-2. SP-3 and SP-4, and
the gas chromatogram of SP is shown in the figure
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on Silica Gel Column Chromatography

Column chromatosraphy : sample. £00 .ng of each
antioxidant was loaded: column. 5g of silica gel
(Kieselgel 60. 70—230 mesh, by Merck; dispersed in
hexane was packed into a siass column of IOmm i.d. :
fractionation. Fr.A (with 50 ml of hexane). Fr.B (with
50ml of 5% ether in hexane). Fr. C (with 50ml of 10%
ether in hcxaneX Fr.D (with 50 ml of 50 & ether in
hexane), Fr.E (with 50 ml of ciher).

Numbers in parentheses show recoveries (?») from

lhc column.
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Fig. 5. Gas Chromatograms of (a) Extract from
the Rubber Gloves caused Contact
Dermatitis, and (b) Fr. A. (c) Fr. B,
(d) Fr. C. (e) Fr. D, (f) Fr. E, separated
by Silica Gel Column Chromatography

Gas chromatographic condition is shown in Fis. 3.
Dashed lines indicate retention times of antioxi-

dants : 1. BHT : 2. HBANA : 3. PANA :i. PBNA : 5.

SP-2:6. SP'4: SP-l :8. ETMDQ :9, SP-3 :10. IPPD :

u. TPP.
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Fig. 6. Further Clean-up of Fr. D by Silica Gel
Thin Layer Chromatography (TLC)

Gas chromatographic condition is shown in Fig. 3.

The figures (a)—(c) show gas chromatograms of the
cleaned-up fractions. I-Il1l, by TLC, respectively.

TLC condition : silica gel, Kieselgel HF3s.c36e nach

Stabl by Merck: thickness of the layer. 0.2Smm:
developing solvent, chloroform: benzene (10:9):
developing distance, 10 cm :detection. UV}j4.

The figure (d) show TLC ofFr.D and authentic
IPPD.
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Fig. 7. Mass Spectra of (a) Authentic IPPD, (b) Peak corresponding
to IPPD shown in Fig.5e, and (c) Peak corresponding to
IPPD shown in Fig. 6b. by Gas Chromatography-Mass

Spectrometry (GC-MS)

GC-MS condition : GC condition is sliown in Fig. 3, except that helium
(40 ml/min) was used as carrier gas. MS condition :ionization voltage 70 eV.
ionization current 60 “A. acceleration voltage 3.0 kV. ion source and

separator temperature 2S0°C.
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Fig. 8. Mass Spectra of (a) Authentic SP-2
shown in Fig. 3 and (b) Peak corres-
ponding to SP-2 shown in Fig. 5c¢, by
GC-MS

GC-MS condition is shown in Fig, 7.
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A case of allergic corttact dermatitis caused by heavy duty rubber gloves was reported. On patch
testing with three kinds of gloves used by the patient and with various rubber additives, he reacted
with only the rubber gloves and with A”-isopropyi-M-phenyl-/i-phenylenediamine (IPPD). These
reactions continued for two weeks. Chemical analysis clarified that the gloves contained IPPD and
styrenated phenol (SP) at levels of 177 and 1600 ftg/g, respectively.

The analytical procedure was as follows : 1) extraction by shaking with acetone : chloroform (1 : 1)
mixture at room temperature; 2) fractionation by silica gel column chromatography, by using hexane,
ether: hexane mixture of various ether contents (5, 10, 50J) and ether as eluants; 3) clean-up by
silica gel thin-layer chromatography, by using chloroform : benzene (10 : 9) mixture as a developing
solvent; 4) qualitative and quantitative analysis by gas chromatography (GC) on 3ft SE-30 column
and GC-mass spectrometry.

From the results mentioned above, we considered that IPPD should be a causative agent in this
case. Since some phenolic compounds have been identified as sensitizers and SP is a kind of them.
SP is also anticipated to be causative. The possibility could not be ruled out. because SP was not
applied to patch testing.

Keywords----- determination of antioxidants; iV‘isopropyl-iV'-phenyl-/>-phenylenediaraine; styrena-
ted phenol; allergic contact dermatitis; heavy duty rubber gloves; patch testing
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