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Ah.111'/ICI. One of thc prepolymers used in Ultraviolet 
(lJV) curing ink formulations is acrylated polyester. The 
prepolymer investigated is a dimethacrylated polyester. 
thus a saturated pol}ester terminated with methacrylic 
groups. ln conventional UV-curing coatings the pre­
polymer commonly used is an unsaturated polyester. 
Three of six workers with dermatitis from UV-curing inks 
in printing plants had positive test results from the poly­
e"1er methacr�iate present in the inks used. The �ensitiz­
ing capacit}, performed with thc "Guinea pig maxim1za­
tion te st". shows polyester methacrylate to be a moderate 
sensitizer. 

Key »ords: Acrylated prepolymers: Methylacrylate: 
Methyl methacrylate: Polyester methacry­
larc: Sensitization capacity: Ultraviolct cur­
ing ink: Unsaturated polyester 

Ultraviolet light-cured inks have been formulated 

and used �uccessfully in letterpress. lithographic. 

gravure and nexographic printing as a substitute 

for the solvent-bascd printing inks currently u�ecl. 

These new ultraviolet light (UV)-cured inks offer 

advantage, other than the elimination of solvent 

emission. notably: a combinfltion of excellent film 

properties with fast printing !>peeds: curing at am­

bient temperature with less damage to heat-sensi­

Live �ubstrate� such a<; plastics. textiles, wood 

and paper: and a reducecl energy consumption. 

The great interest in their development is shown 
by the large number of patient citatiom, describing 
various compositions that ean be cured hy ultra­

violet light (9, 11). 

The un<;aturated polymer, used in the formula­

tion of U V-curable resins can be divided into two 

broad classes: unsaturated polyester rcsins and 

polymers containing pendent un aturation. 

In unsaturated polyester resins. the monomer or 

"solvent''. primarily styrene or vinyl toluene. co­

polymerizes by fumarate or maleate double bonds 

which are r:indomly distributed in the polyester 

backbone. Peroxide-cured unsaturated polyesters 

have been u�ed eommercial ly for many year, (5). 

According 10 the patent literature (11 ). UV-curable 

unsaturated polyester� are quite �imilar in composi­

tion to resins used commercially for peroxide cures. 

Properly UV-cured unsaturated polyesters have 

been found to give properties equivalent to per­

oxide-cured systems. The U V-method therefore 
has found its first application in the cure of these 

materials. The process is now usecl in furniture 

and cabinet manufacture whiere un�aturnted poly­

esters lind use as board filler-,. top coats for fur­

niture. doors. panels. panelling etc. (8. 9. 11). 

During recent years orthopaedic casts cured by 

uhraviolet light have been increasingly usecl. Usual­

ly they consist of an unsaturated polyester with 

vinyl toluene as monomer and a benzoin-ether 

molecule as photo-initiator. The resin is im­

pregnated into a fiberglass weave. 

Suspicion regarding heallh hazards from inhala­

tion of the monomers. styrene and vinyl toluene. is 
one of the reasons for developing the seeond major 

class of UV-curable po lymers consisting of thermo­
pla�tic resins into which the reactive acrylate or 

methacrylate have been introduced. 

The reactive acrylate groups are attached to the 

backbone of the resins through functional groups. 

The prepolymers used in UV-curing ink formula­

tions usually are synthetic rcsins with terminal 

acrylate groups. The most common are diacrylatc 

esters of polyesters. polyethers. urethanes and 

epoxy resins. The commcrcially used UV-curing 

inks are a mixture of acrylated prepolymer. multi­

functional acrylic monomer. photo-initiator and 

inhibitor. 

During recent year�. contact allergy has been 

repo11ed from acrylates usecl in UV-curing inks 

(1. 2. o. 7. 10. t�, <lnu �ome have bcen proved to be 

potent �ensitizers (3. 4. 14). 

Of the 6 men with dermatitis. when working with 
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Fil(. I. Methacrylic oligomcrs bascd on poly�ter 
(methacrylated polyester). 

UV-curing inks, discussed in previous investiga­
tions (I. 2). 3 reacteu to the polyester methacrylate 
they had been exposed to. 

The purpose of this stud} was to investigate the 
sensitizing cpacity of the polyester methacrylate 
present in the ink used. with the "Guinea pig maxi­

mization test'' (GPM test). 

MATERIALS AND METHODS 

The methods were principally the same a.s in prcvious 
work (3. 4) and were in accordance with thc original 
description of the GPM test. 

A11i111all. Albino female guinea pigs. weighing 300-400 
g. were used. The animals were kept in thc pen for a
week before the e�periments.

Chemicals. The polyester methacrylate used for sen­
sitization and challenge was commercial available (Ebe­

cryl 810. UCB. fumished by Grafisk Färg AB, Stock­
holm, Sweden) and u�ed in the printing industry (Fig. I). 

Challenge was also performcd with methyl methacryl­
ate (MMA) and methylacrylate (MA). 

Topical irril(111cy. The topical irritancy of the chemi­
cals was studied by a 24-hour closcd patch te,1 in 6 ani­
mals not used in the test. A challenge patch test con­
centration wa, uscd which did not give any reaction. 

Se11.1i1i:111io11 ccmcemratio11.1. Preliminary investiga­
tions werc performed in 6 animals to establish the optimal 
sensitization concentration of polyester methacrylate for 
intradcrmal and topical induction without causing systcm­
ic toxicity. 

The final concentration for intradermal induction with 
polyestcr-acrylate was I09i- in liquid paraffin. For topical 
inducti on. 100% concentration ...,as used. Pretreatrnent 
with sodium lauryl sulphatc gave a too ,trong reaction. 

C'1al/e11,:e. All animal;, wcre tested with polye�ter 
mcthacrylate in a concentration of 5 � in acetone. Only 
evident rednes� and/or swclling wa; regarded as an allcr­
gic re;pon;e. The reactions were evaluated blind and un 
assistant chose the cages of the animals at random. 

Sirnultancously with thc challenge with the polye�ter 
methacrylate. the animal; were also patch testcd with 
MMA and MA. both in a concentration of'.! 'k in acetone. 

Co111ro/.1. At the ,amc time as the an imals in the experi­
mental group were sens itizcd. thc control animals were 
also exposed intradermally to Freund·s complete adjuvant 
(CFA) and vehicle. For the topical induction a dry cotton 
wcbril wa� u�ed. When the sensiti.i:ed ammals wcre 
challenged the control animaJs were abo patch tested 
with the same chemicals and in the same concentration,. 
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RESULTS 

Six (33 9() of 20 animals exposed to polyester 
methacrylate became sensitized. Methyl meth­
acrylate and methylacrylate gave no reactions in the 
sensitized animals. There were no reactions at all 

in the control animals 10 any of the compounds. 
The te:,t re:,ults are summarized in Table 1. 

DISCUSSION 

Thirty-three per cent of the guinea pigs were 
sensitized to polyester methacrylate. which can be 
classified as a moderate sensitizer. 

Fifty per cent of the workers with dcrmatitis 
from UY-curing inks in the printing plant earlier 
discu:,sed (I, 2) had positive test results from poly­
ester methacrylate. The workers had been exposed 

fairly frequently ro polyester methacrylate. a com­
mon prepolymer in the ink:, used. 

The polyester methacrylate tested (Ebecryl 810. 
UCB. Belgium) is. according to the manufacturer. 
a dimethacrylated polyester. thus a saturated poly­
e:,ter terminated with methacrylic groups. 

The unsaturated polyester prepolymer used in 
conventional  U V-curing coatings is typically pre­
pared from maleic anhydridc. an ar omatic an­
hydride and a diol and has many double bonds 
in its molccular srructure. which can easily undergo 
radical changes important in the polymer formation 

(9). 
To my knowledge. no allergic contact dermatitis 

Table I. Ch11/le11ge reac1io11.1 in 20 <111i111al.1· se11-
si1i:.etl 10 polve.11er methacrylate. Clw/le11f:<' co11-
ce11trario11s i11 acN011e 

Polye�ter Mcthyl Methyl-

Animals 
methacrylate 
5% 

methacrylate 
2% 

acrylate 
2 'il: 

Numbcr 6 0 0 
Per cent 33 0 0 
Conrrols 0 0 0 



caused by unsaturated polyesters has been rc­

ported. 

Probably, thc wholc molecular structure of poly­

ester methacrylate acts as an allergen. since none 

of the animals reacted when te�ted with methyl 

methacrylate or methacrylate. However. the reac­

tive terminal methacrylate groups seem to be of 

great importance for antigen formation and sen­

sitization. 
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Absrract. HLA-A. B. C and Bftyping was performed in 55 
case\ of Discoid Lupus Erythemato�us (DLE). When both 
the sex and age of the patient at the onset of the disea�e 
were taken into consideration (group I under 40 ycars. 
group Il over 40). the following increases in antigen fre­
quency were observed: group I: A2 in women, 85, AI0 in 
men; group I l: Aw l9.2 in women. B8 in both se11es. 
Nevertheless. if the probability is muhiplie<l by the 
number of antigens tested. these results are no longer 
signilicant. 

Key 11·ords: Discoid Lupu� Erythematosus; HLA typing 

In I 977 Millard et al. (5) investigated 69 cases of 

Discoid Lupus Erythematosus (DLE). HLA typing 

showed an increased frequency of HLA-87, B8 and 

Bw35 antigens related to the sex of the patient and 

the age of onset of thc disease. In order to compare 
our results with those of these authors. 55 cases of 

DLE were studied. 

PATIENTS AND METHODS 

Fifty-live patients with DLE. 33 men and 22 women. 
wcre typed for HLA-A, B, C and Bf antigen�. When thc 
age of onset of the disease was studied. the patients could 
be divided into two groups: (i)-group I with 23 cases. 22 
of then aged bet ween 20 and 35 years and I case aged 3: 
(ii)-group 11 with 32 cases aged bet ween 4 1  and 67 year�. 

Classification of patient� according to their sex was as 
follows. Group I: 15 men and 8 women: group IJ: 18 men 
and 14 womcn. Patients were selected as follows (a) clini­
cal diagnosis by a dermatologist: (b) confirmation by 
biopsy examined in the �e histology laboratory. 

The following H LA antigens were investigated 
HLA-AI, A2, A3, A9. AI0, A l  I. Aw l9.2 (Aw30+Aw3I), 
A28. A29. Aw32. Aw33; H LA-B5, 87, B8. B 12. BI3, B 14. 
B 15. 8w l6. B 17, B 18, Bw2I. Bw22. 827. 8w35. 837. 840: 
HLA-Cw2, Cw4, Cw5. Bf phenotyping wa; performcd by 
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