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Abstract  
Background. Acetal resin, a product of formaldehyde polymerization, is a thermoplastic polymer with a crystalline 
structure without a residual monomer. According to the manufacturer, acetal resin is neither toxic nor allergic.
Objectives. The aim of this paper was to determine how acetal resin affects rat tissues. 
Material and Methods. This study was carried out on 23 Wistar rats. Anaesthetized rats were implanted with 
acetal resin plates, on the mucous membrane of the inner cheek. After 6 weeks, the rats underwent euthanasia. 
Histological preparations were made from the area where acetal resin plate were implanted and compared with 
control samples. This paper also presents the case of clinical allergy to acetal resin present in a partial upper 
denture. The allergy was observed in a 77 year old patient, allergic to a monomer present in the acrylic material. 
15 minutes after application, swelling, reddening and itching occurred in the place of contact. The patient had 
a shallow breath and her pulse increased from 85 to 124 heart beats per minute. 
Results. A small number of eosinophils was observed in the histological preparations.
Conclusions. The presence of eosinophils may indicate the allergic properties of acetal resin. The presented case 
shows a possibility of an acute and early allergic reaction to acetal resin (Dent. Med. Probl. 2010, 47, 1, 17–22). 
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Streszczenie
Wprowadzenie. Żywica acetalowa jest termoplastycznym polimerem o krystalicznej strukturze pozbawionej 
monomeru resztkowego, jest produktem polimeryzacji formaldehydu. Według producenta żywica acetalowa nie 
jest toksyczna i nie wywołuje reakcji alergicznych.
Cel pracy. Określenie wpływu żywicy acetalowej na tkanki szczurów.
Materiał i metody. Badania przeprowadzono na 23 szczurach szczepu Wistar. Szczurom w znieczuleniu ogólnym 
wprowadzono pod błonę śluzową policzka uprzednio wykonane z żywicy acetalowej płytki. Po 6 tygodniach zwie-
rzęta usypiano i z okolicy badanej wykonywano preparaty histologiczne, które porównywano z grupą kontrolną. 
W pracy opisano także przypadek kliniczny alergii na żywicę acetalową, z której była wykonana proteza częściowa. 
U pacjentki w wieku 77 lat, uczulonej na monomer obecny w materiale akrylowym, wykonano częściową protezę 
górną acetalową. Po 15 min użytkowania protezy w miejscach kontaktu protezy z błoną śluzową jamy ustnej poja-
wił się obrzęk, zaczerwienienie oraz pieczenie, pojawił się płytki oddech, a tętno zwiększyło się z 85 do 124 uderzeń 
na minutę. 
Wyniki. W ocenianych preparatach histologicznych grupy badanej stwierdzono nieliczne eozynofile.
Wnioski. Obecność eozynofili może świadczyć o właściwościach alergizujących żywicy acetalowej. Przedstawiony 
przypadek świadczy o możliwości wystąpienia silnej, wczesnej reakcji alergicznej na żywicę acetalową (Dent. Med. 
Probl. 2010, 47, 1, 17–22).
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Continuous advances in materials science, 
combined with ever increasing demands and 
expectations from both doctors and patients, have 
contributed to the market launches by dentistry 
materials manufacturers of ever more refined 
and modern products. Synthetics, as well as metal 
alloys, are used, among other materials, in den-
tistry for denture fabrication. The most com-
mon denture materials are derived from methyl 
polymetacryl, which is classified as an acrylic 
substance [1]. The denture should be designed 
and incorporated into the stomatognathic system 
so it does not represent an iatrogenic factor but, 
rather, performs therapeutic and preventive roles. 
The fabrication of a good denture without a good 
base material is impossible. Inappropriate base 
materials may induce life-threatening disease pro-
cesses in the patient’s body and thwart even the 
most informed prosthetic treatment. Besides the 
extreme pathological changes, the presence of the 
denture in the oral cavity may induce less grave 
side effects, though they still add to the overall 
treatment balance [2]. 

One should consider both the physical and 
chemical properties of materials used to manufac-
ture dentures and the material’s behavior in the 
oral cavity. In this context, dentists are primar-
ily concerned about the accumulation of dental 
plaque, bacteria on the surface of the denture, as 
well as the allergenic properties of prosthetic mate-
rials. The aesthetic factor is equally important for 
both the doctor and the patient, similar to the relat-
ed durability of the color of the prosthetic material 
of which the restoration is made. This property 
of contemporary restoration materials is crucially 
important for obtaining the expected aesthetic 
results, both in conservative dentistry and prostho-
dontics. Cosmetic reconstructive dentistry is not 
only about porcelain, implants, or zirconium, but 
also other prosthetic restorations, which, if they are 
to meet the restorative ability criterion, should also 
remain unnoticed in the patient’s oral cavity. 

The application of the latest generation of 
materials for prosthetic restorations requires 
a careful assessment of their potential adverse 
local and general effects. Intolerance to materials 
is an emerging issue in clinical dentistry practice. 
A high incidence of prosthetic stomatopathy of the 
mucous membrane of the oral cavity in patients 
with prosthetic restorations requires investigation 
into the reasons for this state of affairs and a solu-
tion to the toxicity problem related to individual 
materials used to fabricate dental plates, in par-
ticular, that the denture material in the oral cav-
ity is exposed to the various chemicals contained 
in food, as well as extreme temperatures (e.g., ice 
cream, hot coffee) [3]. 

A new material for removable denture fab-
rication became available in the Polish dental 
material market several years ago. The mate-
rial is Acetal Pressing D by Pressing Dental SrL 
from the republic of San Marino. Acetal resin 
is a thermoplastic polymer with a monomer-free 
crystalline structure and is a product of formal-
dehyde polymerization. The resin is characteristic 
for high abrasion resistance, excellent tensile and 
shock strength, high elasticity, and low thermal 
conductivity and ensures appropriate rigidity for 
the denture base. According to the manufacturer, 
acetal resin is neither toxic, nor allergenic. The 
resin is manufactured in 14 shades and can be used 
for the majority of prosthodontic work, including 
novel and non-standard structures, which can be 
produced thanks to the application of thermal 
injection technology. Acetal is relatively new to 
dentistry, but the range of application is already 
broad: metal-based dentures, aesthetic clasps for 
standard metal-based dentures, partial butt joints, 
bridges and bridges on telescopic crowns, pros-
thetic components on implants, occlusal splints 
and stabilization splints, and retaining elements on 
struts, which also represent the strengthened base 
of the denture structure, among others. Denture 
components made of the material are marked by 
high chemical and mechanical stability and high 
resistance parameters for a pH range of 4 to 9.  

Acetal is used for elastic dentures as it has 
30% elasticity compared to the 6% elasticity of 
chromium-cobalt alloy; though, in order to obtain 
the same mechanical parameters, the acetal clasp 
should be 23% larger in diameter than the metal 
one. The advantages of acetal clasps are good aes-
thetics, functionality, and mechanical stability, 
there is no need to reinforce it with a metal frame-
work. For retained acetal resin dentures, return 
and suprargingival clasps are not used, whereas 
simple, bilaterally active, independent clasps are 
used. Acetal is aesthetic and achieves much high-
er acceptance rates among patients. However, no 
long-term studies have been performed on the 
material. The introduction of removable dentures 
made of standard chromium-cobalt-molybdenum 
alloy, acetal resin, or acrylic substances into the 
oral cavity means short- or long-term contact 
with a foreign material. Following the incorpo-
ration of the denture, advantageous conditions 
exist for a conflict to appear between the host and 
the prosthetic material used. The reasons for for-
eign body rejection vary, from physical lesions to 
mentally-induced non-acceptance. Pathological 
changes may take the form of atrophy, hypertro-
phy, or inflammatory processes [3–5]. What then 
should be the criteria for the selection of proper 
prosthetic materials, or, in other words, which 
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material can be classified as “good”? In the most 
general terms, good base materials should pri-
marily be non-harmful materials, durable in the 
environment of the oral cavity, resistant to stress-
es present with chewing, easy to process, not too 
expensive, and aesthetic, that is, it fails to disfig-
ure the patient [6–8]. Every material affecting the 
environment of the oral cavity must be subjected 
to a series of biological, chemical, and physical 
tests, in addition to those performed by the man-
ufacturer, in order to rule out any adverse impact 
on living organisms [7]. 

The purpose of this study was to determine 
if acetal resin affects the surrounding tissues of 
laboratory animals and to what extent. In addi-
tion, the authors investigated to what extent the 
parotid glands are affected by the substances pres-
ent in acetal.

Material and Methods

Case Study
A female patient, aged 77 years, was referred to 

the Department of Prosthodontics at Pomeranian 
Medical University in Szczecin to obtain a partial 
maxillary denture. The patient reported that she 
was allergic to the monomer in the acrylic mate-
rial, and this was confirmed by examination. 
A denture made entirely of monomer-free acetal 
resin was planned for the patient (Fig. 1). Prior to 
fabrication, skin tests to check for potential aller-
gies to acetal and prefabricated acrylic teeth were 
performed, and they were negative. Subsequently, 
a maxillary partial denture made of acetal resin 
was fabricated for the patient.

Acetal in Wistar Rats

At the PAM Department of Prosthodontics, 
acetal resin plates were prepared strictly follow-

ing the recommendations of the manufacturer. An 
examination of tissues’ reactions to the prosthetic 
material was performed using white, male, Wistar 
rats in a standard environment (Fig. 2). A total of 
23 rats were used for the tests, divided into the test 
group with acetal resin plates (N = 13) and a refer-
ence group (N = 10) that was not implanted. An 
incision was made in the mucous membrane of 
their cheeks and stitched with dissolving suture 
to eliminate the possibility of the tissues reacting 
to the stitching. Before the procedure, the plates 
were immersed in 2% Virkon solution for 20 min-
utes, and then flushed with 3% hydrogen perox-
ide solution. Sterile plates were implanted while 
under general anesthesia, intravenous ketamine 
hydrochloride, 130 mg per 1 kg of body weight. 
An incision was made in the mucous membrane 
of the cheek, the plate implanted under the mem-
brane, and the incision stitched with absorbable 
suture. The animals were observed over the course 
of 6 weeks. The rats were weighed before the pro-
cedure and again every 2 weeks. After the six 
weeks, the rats were put down and examined post- 
-mortem. During the examination, specimens were 
taken of tissues surrounding the implanted plate: 
the mucous membrane of the cheek, the parotid 
gland closest to the implanted plate, and neck 
lymph nodes. The specimens were immersed in 4% 
formalin neutralized with calcium carbonate. The 
histological specimens were prepared at the PAM 
Faculty of Medicine and Surgery’s Patomorphology 
Department and stained with hematoxylin and 
eosin. The specimens were examined at different 
magnifications under the light microscope.

Fig. 1. removable partial maxillary acetal resin denture

Ryc. 1. Proteza częściowa górna wykonana z acetalu
Fig. 2. Experimental flow diagram, acetal resin plates 
were implanted into Wistar rats, 6 weeks later, the 
post-mortem histological analysis was performed

Ryc. 2. Schemat przebiegu eksperymentu, płytki wyko-
nane z acetalu wszczepiano szczurom szczepu Wistar, 
po 6 tygodniach szczury usypiano i wykonano pre-
paraty histologiczne
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Results

Case Study
After using the acetal-containing denture 

for 15 minutes, itching, redness, and swelling of 
the oral cavity appeared at contact points with 
the denture. The patient experienced shortness 
of breath and her heart rate increased from 85 to 
124 beats per minute. The patient was admitted 
to the hospital, where, in the presence of a doc-
tor, another attempt was made to apply the pros-
thetic restoration. All of the above symptoms 
reoccurred. The diagnosis was clear: acute allergy 
to acetal resin. In the course of the examination, 
some eosinophils were found, which could testify 
to the allergenic properties of the material tested. 
A histopathological examination on animals was 
planned using acetal plates implanted in the ani-
mals.

Histological Findings  
in the Control Group
The implanted acetal plates did not impair 

the animals’ ability to feed, as their weight growth 
corresponded to their age. In the microscopic 
images of the control group specimens, the skin 
and appendages smoothly transition into the 
mucous membrane pattern (Fig. 3); the mucous 
membrane has a well developed corneous layer, 
similar to skin. At the transition between skin and 
mucous membrane, there is a section composed of 
small histiocytes and few neutrophils. Essentially, 

the histological image of the neck lymph node did 
not differ from the image of the human lymph 
node. The only difference was a greater number 
of lacunar histiocytary cells, where one could see 
sections of phagocytosed cell nuclei in the cyto-
plasm.

No inflammatory cells (Fig. 4) were found in 
the microscopic image of the parotid gland.

Histological Findings 
in the Implant Group
In all animals from the group with implanted 

plates, the following were identified in the sur-
rounding tissue: stratified squamous epithelium 
with symptoms of keratosis and a clear inflam-
matory infiltration composed of histiocytes, fibro-
blasts, and lymphocytes. Eosinophils were identified 
in two rats and few giant polynuclear cells around 
the foreign body (Fig. 5). In one specimen, a section 
through a small cyst lined with stratified squamous 
epithelium was noticed. Four histological images of 
the neck lymph nodes showed lacunar reaction in 
the lymph node pattern. In all cases, microscopic 
images of the parotid glands showed inflammatory 
infiltration, made of lymphoid cells, in the stroma. 
Also, in two cases, the proliferation of the fibrous 
tissue and stromal swelling was observed, and iso-
lated eosinophils were found to be present in one 
of the rats (Fig. 6).

Discussion
Prosthodontic treatment is essentially about 

restoring the missing teeth and, thus, restoring 
the balance in the stomatognathic system. This 
balance is achieved by the fabrication of remov-

Fig. 3. Histological section of the mucous membrane 
from the cheek of an animal in the test group, the strat-
ified squamous epithelium exhibits signs of keratosis 
and dispersed lymphoid cells in the stroma  
(HE staining, ×150 magnification)

Ryc. 3. Preparat histologiczny błony śluzowej policzka 
zwierzęcia z grupy badanej, nabłonek wielowarstwowy 
płaski wykazuje oznaki keratozy, widoczne również 
rozproszone komórki limfoidalne w zrębie (barwienie 
HE, powiększenie 150×)

Fig. 4. The serous parotid gland from an animal in the 
test group (HE staining, ×80 magnification)

Ryc. 4.  Ślinianka przyuszna u zwierzęcia z grupy 
badanej (barwienie HE, powiększenie 80×)
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able or fixed dentures and their introduction 
into the oral cavity. Various materials marked by 
various chemical compositions, including metal 

alloys and, recently, acetal resin, are used to fab-
ricate dentures.  This means contact between the 
organism and a foreign material. Following the 
incorporation of the denture, advantageous con-
ditions exist for a conflict between the host and 
the prosthetic material used [9–11]. The reasons 
for intolerance to a foreign body are varied and 
broadly discussed in the literature [12, 13]. One of 
the external reasons conducive to the emergence 
of prosthetic stomatopathies is the toxicity of vari-
ous substances present in the prosthetic material 
[14]. The contribution of this factor is emphasized 
by many researchers [14, 15]. The wide range of 
prosthetic materials currently available was a fac-
tor in this attempt to examine the impact of acetal 
resin on the surrounding tissues. The inflamma-
tion caused by the tested material was marked by 
moderate inflammatory infiltration consisting of 
lymphoid cells, fibroblasts, and histiocytes. In two 
cases, eosinophils were found to be present, and 
they could, to an extent, be related to the allergen-
ic properties of acetal. The histological specimens 
from neck lymph nodes did not differ from the ref-
erence group specimens. However, a lacunar reac-
tion was found to be present in the lymph nodes of 
two rats. Numerous reports testify to the parotid 
gland’s strong reaction to poisoning by chemical 
substances. Based on research by Jarzynka [16], it 
can be argued that the related symptoms are often 
saliva secretion abnormalities, which are often 
present in the case of the various types of poison-
ing. Therefore, the morphological image of the 
parotid gland 6 weeks after implanting the plates 
was examined.  

To summarize, the present study examined the 
impact of acetal resin on surrounding tissues in 
Wistar rats. An inflammatory reaction composed 
of lymphoid cells was present in the stroma of the 
rats’ parotid glands. In two cases, the proliferation 
of connecting tissue was found. In the test group, 
eosinophils were found in the cell composition of 
one parotid gland. This means that the substances 
present in the tested materials exerted a morpho-
logically verifiable adverse impact on the parotid 
glands. research conducted independently of the 
manufacturer showed that Acetal Pressing D® may 
induce allergic reactions. This was confirmed by 
histopathological examination of the tested ani-
mals and the presence of clinical symptoms in the 
case study described above.

Fig. 5. Histological section of the tissue containing the 
implant, after the procedure, an infiltration made up of 
fibroblasts, histiocytes, and relatively numerous eosino-
phils was found in the stroma, but few cells around the 
foreign body are visible (HE staining, ×200 magnification)

Ryc. 5. Preparat histologiczny  tkanki zawierającej 
implant, po zabiegu w zrębie stwierdzono naciek zapal-
ny złożony z fibroblastów, histiocytów i stosunkowo 
licznych eozynofili, widoczne nieliczne komórki wokół 
ciała obcego (barwienie HE, powiększenie 200×)

Fig. 6. Image of the parotid gland after implanting 
acetal resin plates, inflammatory infiltration com-
posed of lymphoid cells is visible in the stroma, as 
well as fibrous tissue proliferation and few eosinophils 
(HE staining, ×200 magnification)

Ryc. 6. Obraz ślinianki przyusznej po wszczepieniu 
płytek acetalowych, naciek zapalny złożony z komórek 
limfoidalnych widoczny w zrębie, a także proliferacja 
tkanki łącznej oraz nieliczne eozynofile (barwienie HE, 
powiększenie 200×)

References
 [1] Aleksandruk G., Frączak B., Szymaniak L., Tutak M., Kubrak J.:  Adhesion of Candida albicans to solid 

acrylic surfaces and soft denture-lining. Protet. Stomatol. 2003, 53, 44–49.
 [2] Pasenkiewicz W.: Tworzywa sztuczne w protetyce stomatologicznej. Stomatol. Klin. 1987, 9. 
 [3] Sobolewska E.: A comparative analysis of tissue reaction to acrylic resin materials in studies carried out on Wistar 

strain. Ann. Acad. Med. Stetin. 1999, 45, 253–264.



E. Sobolewska et al.22

 [4] Hupfauf L.: Protetyka stomatologiczna. T. 7. Protezy całkowite. Urban & Partner, Wrocław 1994, 333–344.
 [5] Spiechowicz E.: Aktualne problemy stomatopatii protetycznych. Protet. Stomatol. 1993, 44, 67–72. 
 [6] Lewandowska-Szumieł M.: reakcja tkanek na implantację różnych materiałów węglowych po krótkiej obserwa-

cji. Inż. Mater. 1993, 5, 130–131.
 [7] Pihut M., Wiśniewska G., Wiśniewski W.: Zagadnienia biokompatybilności i osteointegracji we współczesnej 

protetyce. Protet. Stomatol. 1996, 46, 28–32.
 [8] Spiechowicz E.: Hypersensitivity to chromium and nickel in dental prosthetics. Protet. Stomatol. 1981, 31, 127–132.
 [9] Blanco-Fuente H., Angulano-Igea S., Otero-Espinar F.J., Blanco-Mendez J.: Kinetics of anhydride forma-

tion in xerogels of acrylic acid. Biomaterials 1996, 17, 1667–1675.
[10] Edgerton M., Levine M.J.: Biocompatibility is the future in prosthodontic research. J. Prost. Dent. 1993, 69, 

406–415.
[11] Hensten-Pettersen A., Jacobsen N.: Perceived side effects of biomaterials in prosthetic dentistry. J. Prosthet. 

Dent. 1991, 65, 138–144.
[12] Weaver r.E., Goebel W.M.: reaction to acrylic resin dental prostheses. J. Prosthet. Dent. 1980, 43, 138–142.
[13] Zak Z.: Biomechanism of development of prosthetic stomatopathies. Protet. Stomatol. 1983, 33, 269–273.
[14] Bereznowski Z., Kozłowska M.: Leaching of methyl methacrylate from acrylic denture and its cytotoxicity. 

Protet. Stomatol. 1996, 46, 69–76.
[15] Bereznowski Z.: Degradation of methyl methacrylate in animal and human tissues. Protet. Stomatol. 1992, 42, 

197–205.
[16] Jarzynka W.: Metabolizm gruczołów przyusznych szczurów białych narażonych na  przewlekłe działanie alkoho-

lu etylowego. Praca hab., PAM Szczecin 1974. 
 

Address for correspondence:
Ewa Sobolewska
Department of Dental Prosthetics 
Pomeranian Medical University
Powstańców Wielkopolskich 72
70-111 Szczecin, Poland
Tel./faks: +48 91 466 17 14
E-mail: zd.protetyki.stom@sci.pam.szczecin.pl

received: 30.11.2009
revised: 22.01.2010
Accepted: 25.01.2010

Praca wpłynęła do redakcji: 30.11.2009 r.
Po recenzji: 22.01.2010 r.
Zaakceptowano do druku: 25.01.2010 r.


