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ABSTRACT

Many factors may worsen atopic dermatitis (AD) including sweating, skin infections, food, inhalant  
allergens, climatic conditions, stress, and chemical or physical irritants. Especially in children,  
clothing can be an effective barrier against flare-inducing factors and persistent scratching,  
allowing more rapid improvement of the eczematous lesions. On the contrary, some fabrics used for  
clothing may exacerbate skin conditions due to their rough fibers, such as wool and nylon.  
Conventional silk has smooth fibers that are generally woven for textiles in the manufacturing of  
clothes, but this material is not particularly useful in the management of children with AD since it  
reduces transpiration and may cause discomfort. Herein, we evaluate the data concerning a special  
silk fabric (MICROAIR DermaSilk®) shown to be suitable for patients with AD. The unique  
properties of this knitted silk allow the skin to breathe and lack irritative potential. Moreover, this  
fabric is treated with a water-resistant antimicrobial finish known as AEGIS AEM 5772/5. This  
novel knitted silk fabric appears to be useful in managing children with AD due to its non-irritating  
and antibacterial features. Additionally, a synthetic silk-like fabric (DermaTherapy®) has received  
US FDA clearance as a Class I medical device and is commercially available as bedding; their use  
by AD patients has shown interesting results. 
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Introduction
Atopic dermatitis (AD) is the most frequent chronic inflammatory skin disease of childhood. AD 
usually starts during the first few years of life, commonly following a chronically relapsing course. 
Many factors are known to worsen or trigger the disease, including perspiration, food and inhalant 
allergens, climatic factors, skin infections due to Staphylococcus aureus (S. aureus), stress, and 
chemical or physical irritants1. Recent investigations have shown that one of the most important 
pathogenetic factors is skin barrier impairment due to alteration of structural proteins (e.g., 
filaggrin) or enzyme imbalance (e.g., protease and antiprotease).1-3 

In the management of AD, an effective therapeutic program requires a multifaceted approach that 
incorporates control of skin inflammation, identification and elimination of triggering factors, and 
implementation of strategies aimed at improving the alterations/defects of the skin barrier 

Clothing can be an effective barrier against persistent scratching, allowing more rapid improvement 
of the eczematous lesions and limiting exposure to bacterial pathogens that can cause skin 
infections. On the contrary, certain fabrics used for clothing can exacerbate AD in some patients, 
which may be attributable to their rough fibers (e.g., wool and nylon), whereas silk fibers are 
generally smooth. However, conventional silk fabric used for the manufacturing of clothing is not 
particularly practical in managing children with AD, since it reduces transpiration and may cause 
discomfort or irritation when in direct contact with the skin.4 



The Silk
Silk, in its natural state, consists of single long threads secreted by the silkworm Bombyx mori and 
is made up of a double filament of protein material (fibroin) glued together with sericin, an 
allergenic gummy substance that is normally extracted during the processing of the silk threads. 
Each silk thread is comprised of filaments that are more than 800 meters in length. Thread fibers are 
strong, perfectly smooth, and cylindrical, therefore, minimizing friction on the skin. Degumming 
represents a key process in the manufacturing of silk threads, whereby the sericin is completely 
removed and the silk fibers gain their characteristic sheen, softness, and flexibility. 

Management of AD with DermaSilk®
A new type of silk fabric made of breathable and slightly elastic knitted silk is commercially 
available (MICROAIR DermaSilk®, thereafter referred to as DermaSilk) and may be beneficial in 
children with AD. Moreover, this fabric is treated with a durable water-resistant antimicrobial finish 
that prevents odors and inhibits bacteria survival, including S. aureus.5,6 

In a previous blind study6 we recruited 46 children experiencing AD in acute phase: 31 patients 
received special silk clothes that were worn for 1 week but changed daily; another 15 children (the 
control group) wore cotton clothing. Moisturizing creams or emulsions were the only topical 
treatment permitted in both groups. The overall severity of AD was evaluated using the SCORAD 
index (SCORing Atopic Dermatitis, a clinical tool for assessing AD severity). In addition, the local 
score of an area covered by the silk clothing was compared with the local score of an uncovered 
area in the same child. All patients were evaluated at baseline and 7 days after. At the end of the 
study, a significant decrease in AD severity was observed in the children who wore the silk 
garments (mean SCORAD decrease from 43 to 30; P=0.003); the mean clinical score of the control 
group was not significantly different from the first examination (SCORAD score changed from 47 
to 46). In contrast, the improvement in the mean local score of the covered area (from 32 to 18.6; 
P=0.001) was significantly higher than that of the uncovered area (from 31 to 26; P=0.112). At the 
second examination, the mean local score of the uncovered area was not statistically significant, 
decreasing from 31 to 26. In summary, the lesions in the uncovered area worsened in 2 children 
(11%), were stable in 10 (55%), improved in 3 cases (17%), and much improved in the remaining 3 
(17%). Similar results were demonstrated later by Koller et al.7 

In a subsequent investigation8 we attempted to evaluate in vivo the antibacterial properties of this 
special fabric treated with AEGIS AEM 5572/5 (AEGIS), which had already been shown in vitro to 
exhibit antibacterial activity.5 The study population consisted of 12 children affected by AD with 
symmetrical eczematous lesions on the antecubital areas and 4 patients without any cutaneous 
disease served as controls. Children were asked to wear for 7 days two tubular garments that were 
changed daily. Microbiological examinations were conducted through samples obtained with 
standard culture swabs and by means of quantification of bacterial agents using agar plates at 
baseline, after 1 hour, and after 7 days. A significant improvement in mean value of the clinical 
SCORAD index was observed in both the covered skin areas compared with the values obtained at 
baseline. These decreases in values were from 7.3 to 4.4 (P=0.002) after 7 days in the area covered 
by the treated fabric and from 7.1 to 5 (P=0.019) in the symmetrical area covered by the untreated 
fabric. Reductions in the mean number of CFU/cm2 (number of colony forming units per cm2 of 
surface area) occurred but were similar in both areas. 

The data confirmed that the reduction in bacterial colonization is associated with a clinical 
improvement of eczema. However, our analysis showed that even though the silk fabric treated with 
AEGIS exhibited in vitro antibacterial properties, we were unable to demonstrate such activity in 



vivo. A possible explanation may be the difficulty in maintaining sufficient adhesion between the 
fabric and the skin or that bacterial colonization is strongly influenced by the integrity of the skin 
barrier and the use of antiseptics. 

Another investigation that evaluated the efficacy of antimicrobial silk clothing in the treatment of 
AD observed comparable efficacy to topical corticosteroid treatment.9 In a bilateral comparison 
study, 15 children were recruited and instructed to wear clothing made of special silk fabric 
(DermaSilk) on the left side of the body and cotton on the right side. Only the right side of the body 
was treated daily with a topical corticosteroid (mometasone) for 7 days. The efficacy of these two 
treatments was measured with a modified Eczema Area and Severity Index (EASI) score and 
evaluation by the patients/parents, as well as physician assessment at baseline and after 7 and 21 
days. No significant differences were noted between the skin of the right (DermaSilktreated) and 
left (treated with cotton and topical corticosteroid) sides. 

Another research group has explored the clinical efficacy of DermaSilk with and without AEGIS 
antimicrobial finish on eczema severity and pruritus.10 Thirty patients aged 3 to 31 years having 
active AD with eczematous lesions on the arms, but without any sign of infection, were enrolled in 
a randomized, double-blind study. Patients received a set of four pairs of knitted silk tubular sleeves 
distinguished by different colors of seams. Only one pair of sleeves was treated with AEGIS, which 
was unknown to patients/parents and investigators.10 Patients were evaluated at baseline and after 7, 
14, 21, and 28 days using multiple methods (i.e., photographic assessment, local modified 
SCORAD index for the arm only, and patient/parent estimation of pruritus with a visual analogue 
scale). Study findings reported reductions in mean local SCORAD index scores (after 28 days) in 
both treatment groups, i.e., arms exposed to both DermaSilk and unmodified silk sleeves. However, 
the DermaSilk group showed a consistent decline in scores (mean SCORAD decreased from 47 to 
36 in the first 2 weeks and to 26 after an additional 2 weeks), whereas the unmodified silk group 
experienced a significant reduction only in the first 2 weeks of the study (mean SCORAD changed 
from 47 to 38 in the first 2 weeks and to 36 after an additional 2 weeks). Also, the DermaSilk group 
exhibited greater reduction in pruritus. 

Synthetic Silk-like Fabric (DermaTherapy®)
Due to the favorable data demonstrated by the use of special silk fabrics in AD management, a 
synthetic silk-like fabric has also been developed. DermaTherapy® received 510(k) clearance from 
the US FDA as a Class I medical device for use by patients susceptible to or who have mild atopic 
dermatitis.11 The manufacturer asserts the material is highly durable and provides therapeutic 
benefits that are attributable to its ability to minimize friction due to the smooth texture of the 
fibers, which are composed of approximately 50% polyester and 50% nylon. In addition, the fabric 
may inhibit bacterial growth by wicking away moisture from the surface of the bedding, resulting in 
drier conditions.12 The threads are produced with continuous-filament fibers that create a planar 
surface, reducing skin irritation. Moreover, a durable antimicrobial finish is applied to the fabric to 
prevent bacterial infections. Kurz et al13 showed that the use of silk-like bedding in subjects with 
mild to moderate AD reduced disease severity at 8 weeks, including pruritus scores, and partial 
improvements in the quality of life index were also observed. 

Conclusion
The hypersensitivity of atopic skin may be improved or worsened with the use of certain textiles. 
The itching produced by direct contact with wool in patients with AD is a common source of 
irritation that is likely produced by the "spiky" nature of the fibers. In contrast, clothes made of 
knitted silk have unique beneficial properties that reduce friction, allow the skin to breathe, and 



absorb perspiration and serous exudates (up to 30% of its weight without becoming damp6), which 
may be an important factor in maintaining the moisture balance of the skin. The use of novel knitted 
silk fabrics appears to be a promising adjunct in the management of children with AD. As well, 
synthetic silklike bedding may offer therapeutic benefits that are attributable to their non-irritating 
and antibacterial properties. Further investigations to confirm the utility of these novel fabrics in 
AD are warranted. 

References
1. Novak N, Leung DY. Advances in atopic dermatitis. Curr Opin Immunol. 2011 

Dec;23(6):778-83. 
2. De Benedetto A, Agnihothri R, McGirt LY, et al. Atopic dermatitis: a disease caused by 

innate immune defects? J Invest Dermatol. 2009 Jan;129(1):14-30. 
3. Irvine AD, McLean WH, Leung DY. Filaggrin mutations associated with skin and allergic 

diseases. N Engl J Med. 2011 Oct 6;365(14):1315-27. 
4. Inoue A, Ishido I, Shoji A, et al. Textile dermatitis from silk. Contact Dermatitis. 1997 

Oct;37(4):185. 
5. Gettings RL, Triplett BL. A new durable antimicrobial finish for textiles. In: AATCC Book 

of papers. American Association of Textile Chemists and Colorists National Technical 
Conference, p.259-61 (1978). 

6. Ricci G, Patrizi A, Bendandi B, et al. Clinical effectiveness of a silk fabric in the treatment 
of atopic dermatitis. Br J Dermatol. 2004 Jan;150(1):127-31. 

7. Koller DY, Halmerbauer G, Bock A, et al. Action of a silk fabric treated with AEGIS in 
children with atopic dermatitis: a 3-month trial. Pediatr Allergy Immunol. 2007 
Jun;18(4):335-8. 

8. Ricci G, Patrizi A, Mandrioli P, et al. Evaluation of the antibacterial activity of a special silk 
textile in the treatment of atopic dermatitis. Dermatology. 2006;213(3):224-7. 

9. Senti G, Steinmann LS, Fischer B, et al. Antimicrobial silk clothing in the treatment of 
atopic dermatitis proves comparable to topical corticosteroid treatment. Dermatology. 
2006;213(3):228-33. 

10.Stinco G, Piccirillo F, Valent F. A randomized double-blind study to investigate the clinical 
efficacy of adding a non-migrating antimicrobial to a special silk fabric in the treatment of 
atopic dermatitis. Dermatology. 2008;217(3):191-5. 

11.U.S. Food and Drug Administration. Medical Devices. January 2007 510(k) Clearances. 
Available at: http://www.accessdata.fda.gov/SCRIPTs/cdrh/devicesatfda/index.cfm?
db=pmn&id=K061242. Accessed January 25, 2012. 

12.National Eczema Association. EASE Program. Seal of acceptance fabrics. Available at: 
http://www.easeeczema.org/product_directory/fabrics.htm. Accessed: January 25, 2012. 

13.Kurtz EJ, Yelverton CB, Camacho FT, et al. Use of a silklike bedding fabric in patients with 
atopic dermatitis. Pediatr Dermatol. 2008 Jul-Aug;25(4):439-43. 


	Silk Fabrics in the Management of Atopic Dermatitis
	Introduction
	The Silk
	Management of AD with DermaSilk®
	Synthetic Silk-like Fabric (DermaTherapy®)
	Conclusion
	References


