
Commentary

The Contribution of Non-Food-Based Exposure to
Gluten on the Management of Coeliac Disease

Sophie W. Hall 1,2, Ron Shaoul 3 and Andrew S. Day 2,*
1 Nutrition & Dietetics, Christchurch Hospital, Christchurch 8140, New Zealand; sophie.hall@otago.ac.nz
2 Department of Paediatrics, University of Otago Christchurch, Christchurch 8140, New Zealand
3 Pediatric Gastroenterology & Nutrition Institute, Ruth Children’s Hospital of Haifa, Rambam Medical

Center, Faculty of Medicine, Technion, Haifa 3109601, Israel; ron.shaoul@gmail.com
* Correspondence: andrew.day@otago.ac.nz

Received: 29 April 2020; Accepted: 19 May 2020; Published: 22 May 2020
����������
�������

Abstract: The management of coeliac disease involves the life-long adherence to a strict gluten free
diet. There have been concerns about exposure to gluten or other cereal components that are not
contained in foods. This manuscript reviews the available literature focused on the potential for
exposure to non-food-based gluten and the potential relevance of this to the ongoing management of
individuals with coeliac disease. The products of consideration included dental and oral hygiene
products, cosmetics and packaging products. Each of these items has been considered, with caution
noted in regards to dental products and potential concern about novel packaging applications.
Accidental ingestion by younger children of items such as play-dough during play also requires care.
In conclusion, there is currently little firm data to guide individuals with coeliac disease, other than
caution about specific items.
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1. Introduction

Coeliac disease (CD) is an immune-mediated condition that occurs in around one percent of
the population internationally, with certain population groups having increased susceptibility to
developing CD [1]. It is triggered by gastrointestinal exposure to gluten in these susceptible individuals,
causing varying degrees of villous damage. This resultant enteropathy can lead to a number of
both gastrointestinal and extra-intestinal symptoms and the potential for longer term complications
of untreated disease, such as nutrient deficiencies, poor growth in children, dental enamel defects,
reduced fertility, fractures and some cancers [1–3].

The mainstay of treatment and management for CD is to avoid dietary gluten exposure through
a strict, lifelong gluten free diet (GFD). Although concern about gluten exposure in the management of
a GFD for CD is primarily focused on food-based exposure, gluten can also be present in a number
of other non-products, such as plastics, dental equipment, pharmaceuticals and cosmetics [4–8]. As
food-based exposure to gluten is the focus of most education for CD management, there is a potential
for these other sources to be overlooked. Hence, contact with these non-food-based products has
the potential to contribute to ongoing gluten inadvertent exposure and confound the rigour of
a strict GFD.

This manuscript aimed at reviewing the limited literature available on the extent of exposure to
gluten that non-food products could pose to patients with CD and the potential effect of these non-food
sources of gluten on the effective management of CD. Relevant literature was identified from a Pubmed
search (for publications up to April 1st, 2020) using cosmetics and gluten, cosmetics and coeliac, and
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dental equipment and coeliac as primary search terms. The reference lists of relevant publications
were also reviewed.

2. Oral Hygiene and Dental Products

Non-food items designed to be used in the mouth such as dental equipment and oral hygiene
products warrant consideration as to their potential contribution to gluten exposure due to their high
risk of ingestion. It is known that even small amounts gluten ingested can cause ongoing symptoms [9].

One case report highlights the importance of considering gluten in dental prostheses (Table 1) [7].
This case report involved a nine-year-old girl who had ongoing symptoms and persistent elevation
of tissue transglutaminase levels despite careful adherence to a GFD. It was subsequently realized
that her orthodontic retainer contained gluten in the form of a plasticized methacrylate polymer. With
removal of this retainer, the child had complete resolution of symptoms and full seroconversion.

Table 1. Possible non-food gluten sources which may impact patients with coeliac disease (CD).

Reference Type Remarks

Memon [7] Dental prostheses One case report

Verma [8] Toothpaste, lipstick Borderline amount in only 4 of 62 oral hygiene and care
products

Sharma [4]
Burnett [5]

Lauriere [10]
Pecquet [11]

Nakamura [12]
Tammaro [13]

Thompson [14]

Topical cosmetics
Some contain gluten or hydrolyzed wheat proteins

(shown to illicit allergic reactions). The impact on people
with CD unclear

El-Wakil [15] Wheat starch-based food
wrap No data yet

Hlywaik [16]
Weisbrod [17]

Play-dough, finger paint,
dry pasta Possible exposure if swallowed

Gluten has become an increasingly used component in the materials used for this and related
products, reflecting an increased demand for biodegradable yet sturdy materials. Although this is
the only such case reported to date, this may be increasingly important, especially given the use of
these dental products in children.

A recent report from an Italian group evaluated the gluten content of 66 oral hygiene and
care products (toothpaste, dental tablets, mouthwashes, lipsticks and lip balms) available in Italian
supermarkets and pharmacies (Table 1) [8]. These products are perhaps more relevant to an individual
on a GFD as a portion may be more easily ingested. None of the products assessed contained ingredients
derived from rye, barley or wheat: none of the products were labelled as gluten free. The gluten
content of each of the products was ascertained by enzyme linked immunosorbent assay (ELISA). Only
four of the products (6%) were found to have a gluten content greater than 20 parts per million (ppm).
The authors concluded that gluten contamination from these Italian products was unlikely to be an
issue. They did, however, also conclude that gluten contamination could be relevant and that better
labelling is required.

There have not been any equivalent studies conducted elsewhere. Although many products may
be similar, a general caution may still be required.

3. Cosmetics

There is a broad range of cosmetics available on the market, including creams, moisturizers and
powders applied topically as well as haircare products and sprays. Many of these products may contain
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gluten, especially hydrolyzed wheat proteins (HWP). One well-documented concern about exposure
to these proteins has been contact reactions, including urticaria [10,11]. It appears that a number of
different HWP, especially those of a larger size, can contribute to these local allergic reactions [12].

The relevance of these local reactions to individuals with CD is not completely clear. In general,
unlike toothpastes and other oral hygiene products, topical cosmetics would not be expected to be
ingested. Although it is clear that CD can manifest with dermatologic symptoms as a result of gluten
ingestion, there is no reason to suspect that individuals with CD should be more likely to develop
local reactions, such as urticaria, on topical exposure to gluten. Similarly, there is no data showing that
repeated skin exposure to gluten containing products has relevance to the duodenal mucosa.

The impact of skin reactions in a group of 14 patients was evaluated in an Italian study [13]. All
the subjects in this study developed topical dermatitis following the use of various cosmetic products.
Skin lesions resolved completely following a change to products known and shown to be gluten-free,
with no recurrence over the subsequent six months. This report did not, however, comment on
gastrointestinal symptoms, serological changes or duodenal histology.

With regards to gastrointestinal exposure to non-food sources of gluten, although there is potential
for consumption, it is thought unlikely that sufficient amounts of gluten could be ingested through
use of gluten-containing non-food products such as lipsticks, hair-sprays and hand cream to elicit
reactions [5,8,14].

However, unlike the stringent regulations placed on food and drink products, it can be challenging
to ascertain clear information on potential sources of gluten in cosmetic products [4,18]. Sharma and
colleagues [4] measured the gluten levels in 36 cosmetic products by ELISA. No gluten was detected in
any of the nine products labelled to be gluten free. However, wide variations in the gluten content
of the various cosmetics was seen with gluten measured at up 1453.5 ppm in six products. In five of
the products shown to have detectable gluten, gluten or HWP were identified as ingredients. This
study was mainly focused on analytical aspects and did not consider the relevance of the gluten content
to individuals with coeliac disease.

4. Other Products

Advances in technology and demand for better food packaging products have led to numerous
new products. The addition of wheat starch to paper increases the strength of the new product and
also results in enhanced anti-bacterial activities (Table 1) [15]. The impact of such products has not
been considered in the context of a GFD, but given that such products are designed for wrapping of
food, this may become a potential issue in the future.

Finally, consideration also needs to be given to education surrounding non-food sources of gluten
in the paediatric population such as play-dough and finger paint (Table 1). Both can be prepared using
gluten-containing ingredients and have a high risk of consumption [16,17].

5. Conclusions

To date, literature surrounding the impact of non-food-based gluten exposure in CD is sparse.
Strict labelling laws around the gluten content of food, drink and pharmaceuticals are not currently
applied to non-food items, making it more challenging to ascertain clear information on the gluten
content of different products. This leaves the potential for chronic low-level ingestion of gluten from
non-food sources, particularly those related to oral care. The impact of topical exposure to gluten has
also not been clearly elucidated in patients with CD.

Although gluten exposure from non-food sources is unlikely to be a major contributor to ongoing
gluten exposure and symptoms in a majority of those with CD, it warrants consideration in cases of
persistently active disease or symptoms.
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