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Comprising the ecology of textile production, human ecology, as well as the waste ecology, the textile ecology
aims not to harm environment and people during all phases of the textile production, from fabric to garment
production. Several processes are applied to textiles, before the end product is obtained. We are intending to
take into consideration all phases of fabric and garment production, including the applied processes as well as the
used materials and chemicals. The remaining consumers also have a role in the pollution chain of textile industry.
Apparel products, purchased and used by consumers, contain chemicals harmful for the human health, and after
washing, the environmental impact of these products is inevitable. In this study, we investigate the effects of textile
materials harmful for the human health.
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1. Introduction

Textile ecology aims not to harm environment and peo-
ple in all phases of the textile production from fabric
production to production of garments [1]. Fabric pro-
duction and materials and chemicals, used for produc-
tion of fabric, cause deterioration of ecological balance.
Chemicals used in textile products may create a health
hazard [1]. Textile industry is one of the most water-
consuming, chemicals-consuming and energy-consuming
industries [2]. Dyeing of textiles requires high amounts
of water (200 tons of water per ton of product) and some
harmful chemical substances. Over 10 000 types of dye
are used for dyeing or printing on textiles [2–4].

On this background, the consumers also have a role
in the textile products pollution chain. The apparel
products, purchased and used by consumers often con-
tain chemicals, harmful for the human health, and after
washing the environmental impact of these products is
inevitable [4]. Several processes are applied to textiles
before the end product is obtained. We are intending to
take into consideration all phases from fabric to garment
production, taking into account the applied processes as
well as the materials and chemicals used.

Harmful chemicals can be acquired through the skin,
bronchially or through digestion [5–7]. Textile materi-
als can cause allergic reactions [1, 8]. Textile materi-
als can even be carcinogenic and mutagenic [9]. Textile
products, which affect human and environmental health,
should be taken into consideration. Chemical analysis
of fabrics and production materials should be carried
out, for production of healthy fabric, free from harmful
substances.
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2. Mutogenic and carcinogenic potential
of textiles

The mutogenicity of azo dyes [10, 11], and their po-
tential to cause some types of cancer have been reported.
Myslak et al. [12] have observed that painters had devel-
oped bladder cancer after long-time exposure to azo dyes.
These compounds are mainly metabolized at the intesti-
nal wall and in the liver, producing free aromatic amines
that are potentially carcinogenic and mutagenic [13].

3. Textile formaldehyde resins
and allergic contact dermatitis

Allergic contact dermatitis due to clothing is one of
the most unfortunate dermatologic conditions. The af-
fected individuals are often almost erythrodermic and ex-
perience a persistent intractable pruritus, which can be
debilitating. Since 1926, formaldehyde-containing resins
have been used in the clothing industry to make wrinkle-
resistant fabrics. These resins employ methylol reac-
tive groups to crosslink cellulose fibers in cotton, linen,
and rayon (cellulose-based natural polymer) garments.
Formaldehyde-related contact allergy to clothing is still
a concern today, despite efforts made in the textile in-
dustry in the US to switch to the resins imparting fab-
rics with lower amounts of free formaldehyde [14, 15].
The industry now claims that the average level of free
formaldehyde, contained in the textiles made in the US,
is approximately 100–200 ppm [15].

Allergic contact dermatitis due to formaldehyde
present in textiles was commonly reported in the lit-
erature in the 1950s and 1960s. In recent years, the
textile industry has attempted to lower the amount of
free formaldehyde in wearing apparel and bedding fab-
rics, and the reports of contact allergy to textiles, caused
by formaldehyde have become less common [16].

(B-407)

http://dx.doi.org/10.12693/APhysPolA.128.B-407
mailto:\afeyza@gmail.com
mailto:\afeyza@gmail.com


B-408 F. Akarslan, H. Demiralay

4. Epoxy resins and allergic contact dermatitis

Epoxy resins are commonly used at workplaces be-
cause of their physical strength, strong adhesive proper-
ties, ability to resist other chemicals, low shrinkage, and
ease of curing. Epoxy resin is most commonly found in
adhesives and glues for both, industrial and personal use.
It may also be found in surface coatings such as paints
and primers, electrical insulation, and in polyvinyl chlo-
ride products. It is thus important to recognize the role of
occupational exposure to epoxy. Epoxy resins were impli-
cated in a number of cases of allergic contact dermatitis
and have subsequently become well-recognized irritant
and sensitizing agents. Epoxy resin compounds can pro-
voke sensitization after a single exposure in about 50%
of people. Epoxy resins are well-known sensitizers and
represent an occupational hazard for personnel who use
or manufacture plastics, glues, paints, varnishes, com-
posites and electrical equipment [17]. Most epoxy resins
are based on the monomer diglycidyl ether of bisphe-
nol A (DGEBA), which is also the most potent sensitiz-
ing molecule [18].

5. Fiber additives and allergic contact dermatitis

Fiber additives are chemicals incorporated into fibers
to provide special properties, such as flame retardants,
delusrtants, antioxidants, optical brighteners and ultra-
violet light absorbers. The chemicals are added to the
polymer solution or melt, so they become embedded and
locked between the polymer fibers, as the solution co-
agulates or solidifies. One case of fiber additive der-
matitis from 1985 was found in the literature to the
present. The allergen was an ultraviolet light absorber,
2-(2-hydroxy-5-methylphenyl)benzotriazole, which had
been added to spandex fibers. Arisu, et al. believe
that another compound in the spandex was causing the
sensitization [8].

6. Metallic fibers and allergic contact dermatitis

Metallic fibers are rarely used in fabrics, particularly
the fabrics that are worn, because such fabric tends to
be abrasive during wear [8].

7. Wool fibers and prickle and itch

The fabric containing fibers of larger diameter was
evaluated as being rougher than the fabric with the
smaller diameter fibers. The fabric containing the larger
diameter fibers caused more subjects to itch and caused
more intense itching than the fabric containing the
smaller diameter fibers.

The audio technique was used to evaluated the finishes
commonly used in the production of wool fabrics. Such
data is being used to engineer wool fabric without prickle
and itch [8].

8. Conclusions

Fabric production, materials and chemicals used for
production cause deterioration of ecological balance and
human health. Making analysis of the chemicals and
other substances in fabrics is very important and more re-
search of this subject is necessary. Apparel products can
contain harmful chemicals. We need to raise the aware-
ness between the people, about the potentially harmful
fabrics.

References

[1] K.L. Hatch, Text. Res. J. 54, 664 (1984).
[2] T. Bayraktar, Tekstil ve Konfeksiyon Sektöründe

Ekoloji ve Ekolojik Etikler, İTKİB AR&GE, Mevzuat
Şubesi 2005.

[3] N. Kurtoğlu, D. Şenol, KSÜ Fen ve Mühendislik Der-
gisi, Tekstil ve Ekolojiye Genel Bakış 7, 26 (2004).

[4] Aromatic amines, in: Some aromatic amines, hy-
drazine and related substances, N-nitroso compounds
and miscellaneous alkylating agents, International
Agency for Research on Cancer (IARC), Monographs
on the evaluation of the carcinogenic risk of chemicals
to humans, vol. 4, 1998.

[5] K. Golka, S. Kopps, Z.W. Myslak Toxicol. Lett. 151,
203 (2004).

[6] F. Rafi, J.E. Daugherty, Assessment of chemical ex-
posures: Calculation methods for environmental pro-
fessionals, CRC Press LLC 1997.

[7] Some Aromatic Amines, Organic Dyes, and Related
Exposures, International Agency for Research on
Cancer (IARC), Monographs on the evaluation of the
carcinogenic risk of chemicals to humans, vol. 99,
2008.

[8] K.L. Hatch, H.I. Maibach, J. Am. Acad. Dermatol
32, 631 (1995); Contact Derm. 32, 319 (1995).

[9] A.R. Moll, Melliand Textilberichte 10, 836 (1991);
Öko-Tex Standart 100.

[10] L. Busk, U.G. Ahlborg, Mutat. Res. 104, 225 (1982).
[11] J.F. Esancy, H.S. Freeman, L.D. Claxton Mutat. Res.

238, 1 (1990).
[12] Z.W. Myslak, H.M. Bolt, W. Brockmann, Am. J.

Ind. Med. 19, 705 (1991).
[13] R. Gingell, J.W. Bridges, R.T. Willians, Xenobiotica

I, 143 (1971).
[14] M.R. Stonecipher, E.F. Sheretz, Am. J. Contact

Derm. 4, 172 (1993).
[15] J.F. Fowler, S.M. Skinner, D.V. Belsito, J. Am.

Acad. Dermatol 27, 962 (1992).
[16] A.J. Scheman, P.A. Carroll, K.H. Brown, A.H. Os-

burn, Contact Dermatitis 38, 332 (1998).
[17] R.A. El-Azhary, J.A. Yiannias, J. Am. Acad. Derm.

47, 954 (2002).
[18] A. Ponte, M. Bruze, Contact Dermatitis 41, 235

(1999).

http://dx.doi.org/10.1016/j.toxlet.2003.11.016
http://dx.doi.org/10.1016/j.toxlet.2003.11.016
http://monographs.iarc.fr/ENG/Monographs/vol99/mono99.pdf
http://dx.doi.org/10.1016/0190-9622(95)90350-X
http://dx.doi.org/10.1016/0190-9622(95)90350-X
http://dx.doi.org/10.1016/0165-7992(82)90148-8
http://dx.doi.org/10.1016/0165-1110(90)90036-B
http://dx.doi.org/10.1016/0165-1110(90)90036-B
http://dx.doi.org/10.1002/ajim.4700190604
http://dx.doi.org/10.1002/ajim.4700190604
http://dx.doi.org/10.3109/00498257109044386
http://dx.doi.org/10.3109/00498257109044386
http://dx.doi.org/10.1016/0190-9622(92)70295-Q
http://dx.doi.org/10.1016/0190-9622(92)70295-Q
http://dx.doi.org/10.1111/j.1600-0536.1999.tb06149.x
http://dx.doi.org/10.1111/j.1600-0536.1999.tb06149.x

