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Abstract

Background: Skin reactions to the glucose monitoring systems Dexcom G5 and G6 have
been rare. In 2019, the components of the adhesive were exchanged for better skin fixation.
Since then, more and more patients experienced severe skin reactions. A few months ago,

2,2’-methylenebis(6-tert-butyl-4-methylphenol) monoacrylate (MBPA) was identified as a new
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component in the adhesive of the G6 model. Furthermore, it was suspected that
isobornylacrylate (IBOA) was also a-component of the exchanged adhesive.

Objectives: Our objective was to investigate if MBPA plays a major role in the increasing
skin problems of patients without a history of IBOA-sensitization. Furthermore, our aim was
to examine whether IBOA is contained in the newer model adhesive and may also contribute
to allergic contact dermatitis (ACD).

Patients and methods: Five patients with a newly occurred ACD caused by the glucose
monitoring system Dexcom G6 were investigated. Patch testing including MBPA in 3 different
concentrations, as well as IBOA were performed. Gas chromatography—mass spectrometry
of the newer system Dexcom G6 was carried out.

Results: All patients were shown to be sensitized to MBPA, while MBPA 0,5% showed the
strongest reaction. On the other hand, IBOA was tested negative.

Conclusion: In our study group MBPA was observed to be the triggering allergen of the

recently changed adhesive.

1. Introduction

Recently, new technologies in glucose monitoring have made exciting developments.
Conventional blood glucose measurement often leads to painful hardening of the fingertips.
Furthermore, their handling especially at night and during travels is complicated and they
reflect only a snapshot of the blood glucose level at that moment in time.. Therefore,
continouse glucose monitoring systems (GMS) and flash glucose monitoring systems (FGM)
have revolutionized the life of many diabetic patients. When launching in Germany at the end

of 2015, long waiting lists developed quickly.
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With the spread of these new technologies, but especially after the introduction of the FGM
product Freestyle Libre in 2015, a number of patients with increasing skin reactions
including irritative and contact allergic skin lesions were described (1,2). Allergic contact
dermatitis (ACD) is less frequent, but of great importance, because if ACD occurs under the
sensor set, the product usually has to be removed immediately due to the increasing
inflammatory skin changes. Typical symptoms include redness and blistering, usually with
yellowish exudate.

The long exposure time and individual factors such as age, skin barrier disorders, moisture of
the skin and sweating are predisposing factors for the development of ACD. Additionally, the
amount and allergenic potency of one or more previously unknown but also known allergens

contained in the sensor sets are relevant.

In 2017, a report by Belgian and Swedish dermatologists and chemists showed that several
of their patients with skin reactions after usage of Freestyle Libre were sensitized to a
specific acrylate (namely isobornyl acrylate; IBOA) (3). Subsequently many studies followed
about contact allergies due to IBOA, especially in the Freestyle Libre® (4, 5). IBOA was for
instance used in the glue of the bottom side of the housing of the Freestyle libre. IBOA could
also be discovered in the Enlite sensor system and in the patchpump Omnipod (6, 7, 8, 9).
Many patients switched to IBOA-free sensor system Dexcom G5° and Dexcom G6 (10).
Finally, in 2020, IBOA was eliminated from the newer model of the Freestyle Libre 2 (11).

In the beginning of 2020, more and more patients complained about sudden experienced
skin problems with the Dexcom G6 sensor- Before, no severe skin reaction such as allergic
dermatitis was reported regarding the GMS Dexcom G5 and Dexcom G6 (Figure 1). The
described eczematous reaction did not only occur under the plastic sleigh of the sensor but
also involved the whole area under the skin adhesive. The pattern of redness clearly
demonstrated that the adhesive was responsible for the skin reaction (Figure 2).
Furthermore, patients claimed that the skin lesions increased over time using the sensor
which indicates an ACD. In consultation with the company, they confirmed that a component,
namely an acrylate, had been exchanged to achieve better fixation to the skin, but did not
reveal more information. However, they insisted that the new adhesive of the G6 was still
IBOA-free.

Finally, Svedman et al. identified a new allergen, MBPA, in the adhesive of the newer
Dexcom G6 (12). All three patients had a mild positive reaction on patch test to MBPA.
Furthermore, all patients reacted to IBOA in the skin test. Therefore they postulate that IBOA
may be the triggering allergen. Concordantly, Svedman et al. found the allergen IBOA in the

glucose sensor system Dexcom G6 (13). In addition, all three patients had a history of
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Freestyle Libre allergy. The authors therefore suspected both IBOA and MBPA as culprit

allergens.

After the exchange of the adhesive in Dexcom G6, skin reactions appeared in an increasing
number of patients. Many patients rely on the sensor as it interacts with the pump (for
example the Insulet (Acton, US) insulin pumps) and want to keep it. It is therefore very
important to identify possible new contact allergens. The more knowledge we have about
potential allergens, the better we can help concerned patients. Thus, we investigated if our
patients with contact allergy to the new G6 adhesive were sensibilized to MBPA.
Furthermore, in contrary to the company’s claim we wanted to examine whether IBOA also

played a role in these newly appeared skin reactions.

2. Materials and methods
2.1. Patients and data

The demographic data, period of onset of the dermatitis, test series and allergens tested, and
patch test results for all five patients are shown in Table 1. All patients suffered from diabetes
mellitus type | and used Dexcom G6 on the upper arm. All of them developed an ACD
towards Dexcom G6 containing the new formulation of adhesive and did not report problems
with their previous Dexcom (Figure 2). All patients had no history of Freestyle Libre allergy,
especially towards IBOA or other relevant allergens. They previously used the Freestyle
Libre 1® without suffering skin symptoms and changed to Dexcom G6 because of better

alarm function and compatibility with the insulin pumps.
2.2. Patch test

Patch tests were performed using allergens from the standard series and from the plastics
and glues series (SmartPractice, Barsbittel, Germany), following recommendations of the
German Contact Allergy Group (Deutsche Kontaktallergie-Gruppe; http://dkg.ivdk.org/). We
tested for the recently detected substance MBPA (TCI, Eschborn, Germany) in pet at a
concentration of 0.1%, 0.3% and 0,5% according to the investigations of Svedman et al.(12).
Furthermore, we performed a patch test with the related substance 2,2’-methylenebis(4-
methyl-6-tert-butylphenol) (MBP) (Merck, Darmstadt, Germany), i.e. without the acrylate-
function, in the concentrations 0.1%, 0.5% and 1% pet., as we found a suspicious peak in the
eluates of the new Dexcom G6 adhesive by GC/MS concordant to Svedman et al.(12). The
first indication of MBP was provided by the MS database (NIST/EPA library) and
subsequently confirmed by comparing corresponding reference compound (see below,
section Analytic procedure). Furthermore, we tested IBOA 0.1% pet. according to previous
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studies (3, 7). Following occlusion for 2 days, all patch test reactions were read after 48 and
72 hours, according to guidelines of the German Contact Allergy Group (Deutsche
Kontaktallergie-Gruppe; http://dkg.ivdk.ord/),. In all cases, a later reading was carried out on

day 7, because of possible delayed reactions associated to acrylates.

Due to the clear clinical presentation we did not test the patients with the adhesive patch
from the sensor. The sleigh only covers a small part of the adhesive patch and the skin
reactions corresponded to the whole area of the adhesive patch , so there is no comparison

to the housings of the Freestyle libre.

2.3. Laboratory Methods
2.3.1. Sample preparation

The adhesive patches of three Dexcom G6 sensor sleighs (Dexcom, San Diego, USA) (n=3)
(series from 2020; LOT numbers see Table 2) were removed. Each Dexcom sensor sleigh
was transferred into individual weighing bottles with NS stopper (45 ml, 60x30mm, neoLab,
Heidelberg, Germany). Six milliliters of methanol (MeOH; GC Ultra Grade,
RATISOLV®=99.9%, Roth, Karlsruhe, Germany) was added in order to immerse the bottom
side (dermal contact side) in a solvent level of about 2 mm. As internal standard caffeine
(CF) solution (0.01 mg/ml) (HPLC = 99.0%, Sigma-Aldrich, St. Louis, United States) was
added. After three days incubation in the dark at room temperature the samples were
analyzed by gas chromatography/mass spectrometry (GC/MS).

Corresponding removed adhesive patches (n=3) in one piece were incubated in brown glass
vails (8 ml, Macherey-Nagel, Diren, Germany) with 4 ml methanol at room temperature and
analyzed after three days by GC/MS. As internal standard caffeine (CF) solution (0,01mg/ml)

was added.

For comparison, the GC/MS raw data of Dexcom G6 series 2019 eluates (adhesive patches
and sensor sleighs; LOT numbers see Table 2) (n=3), performed in our previous study (9,

10) were analyzed regarding MBP and MBPA content.

2.3.2. Analytic procedure

The analysis of the eluates was performed according to our former study (9, 10).
Identification of MBP and MBPA was achieved by comparing the mass spectra and retention
time to the reference standards MBP (GC = 96.0%, Merck, Darmstadt, Germany) and MBPA
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(GC = 98.0%, TCI, Eschborn, Germany). For the reference standards IBOA, MBP and
MBPA, calibrations were performed (limit of quantification (LOQ) IBOA (MeOH): 0.10 pg/ml
(9, 10, 11), MBP (MeOH): 0.46 pg/ml, LOQ MBPA (MeOH): 0.40 pg/ml). The quantity of
identified IBOA or MBP or MBPA was calculated by correlating its characteristic mass peak
area to the corresponding achieved calibration curve (internal standard caffeine).

3. Results
3.1. Patient data and patch Test
Patient characteristics and patch tests results are shown in Table 1.

All patients reacted to Dexcom G6° with ACD. None of the patients using the older model of
Dexcom G6 sensors (before the end of 2019) reacted with ACD. Therefore, the patients
initially tolerated the Dexcom G6 well and only developed skin symptoms after the adhesive
patch was changed in early 2020. Patients patch tested with MBPA 0.1% to 0.5% pet (n=5)
showed a positive reaction with the strongest reaction at 0.5% but no reaction at 0.1%. No
patient reacted to IBOA 0.1%. Additionally, no reaction to MBP appeared.

3.2. GC/MS results

Elution results of MBPA and MBP are shown in Table 2. As already shown in a previous
study from 2018/2019 about the Dexcom G6 sensor set (9, 10), the IBOA content in
methanol eluates of the new adhesive of the G6 was below the limit of quantification (<LOQ)
in the GC/MS analysis. Yet, in the same Dexcom G6 adhesive MBPA and MBP could be
identified (Figure 3).
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4. Discussion

Until the beginning of 2020, skin reactions to the Dexcom sensor have been rare. There were
almost no records on skin reactions on social media forums or in diabetic practices. In 2016,
the case of a child was published developing ACD towards its Dexcom G4° set (14). In the
patch test, a positive reaction to ethyl cyanoacrylate was found. An ethyl cyanoacrylate-
containing glue was used to fix the sensor housing to the adhesive patch. The company
reacted quickly by attaching the sensor to the dermal patch using a thermic heatstaking
technique and thus avoiding the triggering intermediate adhesive layer (15). After this
changing process, there were only a few individual cases described in an earlier study (13)
on skin reactions to the Dexcom, especially not to next generation models G5 and G6.. In the
last years, severe skin reactions were provoked by glucose monitoring devices and insulin
pumps, particularly caused by the Freestyle Libre. The culprit allergen IBOA interestingly was
not contained in the original adhesive but was used to glue the plastic case together.
Presumably, IBOA was able to dissolve and diffuse through the adhesive where it came in
contact with the skin (9). Skin reactions included red papules up to yellowish pustules and
weeping. IBOA moved into focus for a longer period of time, as it was also contained in

further diabetic devices such as the Enlite sensor and the patch pump Omnipod (6, 7, 8, 9).

In contrary to the findings of Svedman et al. (12) according to our studies from 2018
and 2019, IBOA concentrations in the adhesive patches of the Dexcom G5 and G6
®sensor including the plastic sleigh and transmitter (9, 10) were below limit of
guantification. Therefore, patients with IBOA allergy were able to use IBOA-free
devices (e.g. Dexcom). In the meantime, the situation has changed again. As
mentioned above, IBOA was omitted in newer models of the Freestyle Libre 2,
presumably since the middle of 2020 (11). Some of our patients were therefore able
to wear Freestyle Libre again. Since then, no patients with Freestyle Libre allergy
were seen in our clinic. Unfortunately, since the beginning of 2020 more and more
patients are registered with skin problems to the modified adhesive patch of the
Dexcom G6.

Svedman et al. reported a new acrylate called MBPA, which they found in the new
Dexcom G6 adhesive patch (12). In their study, all three tested patients had a
positive, but mild, reaction to MBPA. Thus, we investigated this substance in five

patients with newly occurred skin reactions after wearing Dexcom G6°. All patients
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had typical symptoms and clinical presentation of ACD. Before the end of 2019,
tested patients did not suffer skin reactions towards Dexcom G6. In the beginning of
2020, after the adhesive patch was modified by the manufacturer, the same patients
developed ACD for the first time. Additionally, none of the tested patients had a
history of allergic reaction on Freestyle Libre. In the present study, all patients
showed a positive reaction to MBPA, confirming results of Svedman et al. (12).
Furthermore, we were able to largely affirm their GC/MS findings of approximately 1

mg MBPA in the adhesive patch and 0.12 mg in the sleigh of the Dexcom G6.

The chromatogram of the MBPA reference standard (Figure 3) shows a small signal
at retention time 12.33 minutes, which was identified as MBP. Apparently, MBPA is
only discriminated as MBP to a very small extent in the GC injector due to its
thermolability. MBP was also found in the Dexcom G6 adhesive patch sample (Figure
3). It can be assumed that this MBP signal is not only a discrimination product of
MBPA. Hence, it is not clear whether the detected MBP is also a released component
of the sensor housing or the adhesive patches of the Dexcom G6. Therefore, the

source of the MBP is unclear.

Furthermore there are still discussions about possible small IBOA contents in the
Dexcom G6. However, our IBOA findings differ from Svedman et al. (12).In their
study, all three investigated patients did not only have a positive MBPA test, but also
a positive IBOA test (12). This result led the authors to assume that IBOA may also
play a relevant role in the new adhesive patch of the Dexcom G6°. Yet, all their
tested patients had a history of a Freestyle Libre allergy. Therefore, it seems more
likely that the positive reaction to IBOA is due to their previous usage as well as
allergy of Freestyle Libre. The five patients in our present study had no known
Freestyle libre allergy and showed no sensibilization to IBOA in the patch test. In a
further study Mowitz et al. also reported four cases sensitized to MBPA without a

simultaneous allergy to IBOA (16).

Also, the IBOA content was again below limit of quantification in our GC/MS analysis
which argues against a major role for IBOA in the new adhesive patch of the
Dexcom G6. Preliminary tests (data not shown) indicated that other solvents (e.g.
ethanol, acetone) and shorter/longer extraction time had no significant impact on

IBOA concentration. Even traces of IBOA could not be detected in the sensor
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housing or in the adhesive patches of the Dexcom G6 series from 2018/2019 (9, 10)
and 2020. In contrast to Svedman et al. (12) we analyzed the entire extracted samples,
whereas they sectioned their samples. Therefore, the detected traces of IBOA could be
released upon sample processing or due to the greater surface area after fragmentation.
Indeed, the manufacturer and the supplier of the new adhesive patch both insisted in
personal communications and medical conferences that IBOA still was not a
component of the new model Dexcom G6® and its adhesive patch. Of note, in
previous cases it has been shown that companies do not know the exact composition
of their products. This is supported by the finding that all of our patients had a
positive reaction to MBPA but did not react to IBOA. However, a limitation may be the
fact that IBOA concentrations 0.3% and 0.5% pet. were not patch-tested to avoid
irritation and/or active sensitization (3). Nevertheless, in some centres patch testing
with IBOA 0.3% pet. has meanwhile been recommended in order not to miss weak
IBOA sensitization (17), therefore IBOA allergy cannot be completely excluded. But
maybe the low concentrations of IBOA in the adhesive patches of Dexcom G6
reported by Svedman et at. (12) may not be clinically relevant to each patient. More

studies are necessary to investigate the relevance of IBOA in Dexcome G6.

When evaluating the patch test we found a stronger response to MBPA with
increasing test concentration from 0.1% to 0.5%. A late reading after one week was

also performed, but a crescendo reaction was only observed from day 2 to day 3.

MBPA is a mono acrylate of MBP and appears to be a relevant contact allergen,
which plays a dominant role in the development of allergic contact eczema in relation
to Dexcom G6. Acrylates are generally known to be potent contact allergens. The
acrylate component in MBPA is probably necessary to trigger contact allergies.
Furthermore, MBPA is predicted as likely to meet the criteria of category 1A or 1B

carcinogenicity, mutagenicity or reproductive toxicity (18).

MBP is an antioxidant derived from bisphenol basic structure and is commonly used
to increase the oxidation stability in plastic and rubber industries (19). It stabilizes
elastomers, paints, rubber, and polymers as an anti-ageing agent. Contact allergies
have not been reported so far. In the present study, MBP was detected in the 2020
generation of Dexcom G6 adhesive patches, but not in the adhesive patches of

former generations. Since we could not detect any contact allergy to MBP in the

This article is protected by copyright. All rights reserved.



patch test, it doesn’t seem to play a dominant role in the reported contact eczema.
However, it should be noted that medical devices remain on the skin of patients with
diabetes for several days till two weeks, which means that the contact is much more
intense than usual. The probability of developing contact allergy is therefore

increased. Further observations are necessary.

In conclusion, MBPA as a component of the adhesive patch in Dexcom G6 should be
avoided to prevent further contact allergies and ACD considering the importance of
glucose monitoring devices. On top of that, possible small amounts of IBOA still need
to be monitored in the Dexcom G6.

In summary, emerging contact eczema associated with diabetic devices should still

be closely monitored to diagnose possible new triggering allergens.

Accepted Article

5. References:

1. Kuhn-Prinz, A. Glucosewerte einfach scannen mit Nebeneffekten. Insuliner
2016; 114: 10-15.

2. Heinemann L, Kamann S. Adhesives used for diabetes medical devices. A
neglected risk with serious consequences? J Diabetes Sci Tech 2016;
10:1211-1215.

10
This article is protected by copyright. All rights reserved.



Accepted Article

3. Herman A, Aerts O, Baeck M1, Bruze M, De Block C, Goossens A, Hamnerius
N, Huygens S, Maiter D, Tennstedt D, Vandeleene B, Mowitz M. Allergic
contact dermatitis caused by isobornyl acrylate in Freestyle® Libre, a newly
introduced glucose sensor. Contact Dermatitis, 2017; 77:367-373.

4. Kamann S, Aerts O, Heinemann L. Further Evidence of Severe Allergic
Contact Dermatitis From Isobornyl Acrylate While Using a Continuous Glucose
Monitoring System. J Diabetes Sci Technol., 2018 May; 12(3): 630-633.

5. Herman A, de Montjoye L, Tromme |, Goossens A, Baeck M. Allergic contact
dermatitis caused by medical devices for diabetic patients: a review. Contact
Dermatitis. 2018; 79: 331-335.

6. Raison-Peyron N, Mowitz M, Bonardel N, Aerts O, Bruze M. Allergic contact
dermatitis caused by isobornyl acrylate in OmniPod, an innovative tubeless
insulin pump. Contact Dermatitis. 2018 Aug; 79(2): 76-80.

7. Oppel E, Hogg C, Summer B, Ruéff F, Reichl FX, Kamann S. Isobornyl
acrylate contained in the insulin patch pump OmniPod as the cause of severe
allergic contact dermatitis. Contact Dermatitis. 2018 Sep;79(3):178-180.

8. Herman A, Baeck M, de Montjoye L, Bruze M, Giertz E, Goossens A, Mowitz
M. Allergic contact dermatitis caused by isobornyl acrylate in the Enlite
glucose sensor and the Paradigm MiniMed Quick-set insulin infusion set.
Contact Dermatitis. 2019 Dec; 81(6): 432-437.

9. Kamann S, Oppel E, Liu F, Reichl FX, Heinemann L, Hogg C. Evaluation of
Isobornyl Acrylate Content in Medical Devices for Diabetes Treatment.
Diabetes Technol Ther. 2019 Oct; 21(10):533-537.

10.0ppel E, Kamann S, Reichl FX, Hogg C. The Dexcom glucose monitoring
system - an isobornyl acrylate free alternative for Diabetes patients. Contact
Dermatitis. 2019 Jul; 81(1): 32-36.

11.Oppel E, Kamann S, Heinemann L, Klein A, Reichl FX, Hogg C. Freestyle libre
2: The new isobornyl acrylate free generation. Contact Dermatitis. 2020 Oct;
83(5):429-431.

12.Svedman C, Ulriksdotter J, Lejding T, Bruze M, Mowitz M. Changes in
adhesive ingredients in continuous glucose monitoring systems may induce
new contact allergy patten. Contact Dermatitis. 2021 Jun; 84(6): 439-446.

13.Svedman C, Bruze M, Antelmi A, Hamnerius N, Hauksson |, Ulriksdotter J,

Mowitz M. Continuous glucose monitoring systems give contact dermatitis in

11
This article is protected by copyright. All rights reserved.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Herman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aerts%20O%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baeck%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruze%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Block%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamnerius%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamnerius%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huygens%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maiter%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tennstedt%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vandeleene%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mowitz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28804907
https://www.ncbi.nlm.nih.gov/pubmed/29542347
https://www.ncbi.nlm.nih.gov/pubmed/29542347
https://www.ncbi.nlm.nih.gov/pubmed/29542347
https://www.ncbi.nlm.nih.gov/pubmed/29635853
https://www.ncbi.nlm.nih.gov/pubmed/29635853
https://www.ncbi.nlm.nih.gov/pubmed/29635853
https://www.ncbi.nlm.nih.gov/pubmed/29761499
https://www.ncbi.nlm.nih.gov/pubmed/29761499
https://www.ncbi.nlm.nih.gov/pubmed/29761499
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oppel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30784093
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamann%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30784093
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reichl%20FX%5BAuthor%5D&cauthor=true&cauthor_uid=30784093
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6gg%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30784093
https://www.ncbi.nlm.nih.gov/pubmed/?term=dexcom+oppel+kamann
https://www.ncbi.nlm.nih.gov/pubmed/?term=dexcom+oppel+kamann
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Oppel%2C+Eva
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Kamann%2C+Stefanie
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Heinemann%2C+Lutz

Accepted Article

children and adults despite efforts of providing less ‘'allergy- prone' devices:
investigation and advice hampered by insufficient material for optimized patch
test investigations. J Eur Acad Dermatol Venereol. 2021 Mar;35(3):730-737.

14.Schwensen JF, Friis UF, Zachariae C, Johansen JD. Sensitization to
cyanoacrylates caused by prolonged exposure to a glucose sensor set in a
diabetic child. Contact Dermatitis, 2016; 74:124-125.

15.Gisin V, Chan A, Welsh JB. Manufacturing Process Changes and Reduced
Skin Irritations of an Adhesive Patch Used for Continuous Glucose Monitoring
Devices. J Diabetes Sci Technol, 2018 May;12(3):725-726.

16.Mowitz M, Lejding T, Ulriksdotter J, Antelmi A, Bruze M, Svedman C. Further
Evidence of Allergic Contact Dermatitis Caused by 2,2'-Methylenebis(6-tert-
Butyl-4-Methylphenol) Monoacrylate, a New Sensitizer in the Dexcom G6
Glucose Sensor. Dermatitis, 2021 Jun 11. Epub ahead of print.

17.Ulriksdotter J, Svedman C, Bruze M, Glimsjo J, Kallberg K, Sukakul T, Mowitz
M. Contact dermatitis caused by glucose sensors-15 adult patients tested with
a medical device patch test series. Contact Dermatitis. 2020 Oct;83(4):301-
309.

18. https://echa.europa.eu/de/substance-information/-/substanceinfo/100.003.934

19. https://echa.europa.eu/de/substance-information/-/substanceinfo/100.056.922

12

This article is protected by copyright. All rights reserved.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gisin%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29076353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29076353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welsh%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=29076353
https://www.ncbi.nlm.nih.gov/pubmed/29076353
https://deref-gmx.net/mail/client/8GHuwtZ6VcQ/dereferrer/?redirectUrl=https%3A%2F%2Fecha.europa.eu%2Fde%2Fsubstance-information%2F-%2Fsubstanceinfo%2F100.003.934
https://deref-gmx.net/mail/client/MZAsK7sWx7g/dereferrer/?redirectUrl=https%3A%2F%2Fecha.europa.eu%2Fde%2Fsubstance-information%2F-%2Fsubstanceinfo%2F100.056.922

Q) Table 1:
—

Demographic data (Patient, Age, Sex), start of using Dexcom, onset of ACD, patch test
O series (Standard, glue series) and specific allergens tested (MBPA 0.1%, 0.3%, 0,5%; IBOA
'—4 0,1%) for 5 patients with diabetes mellitus type 1 showing ACD to Dexcom G6.

Patient | Age | Sex Start ACD MBMA MBMA MBMA IBOA
Dexcom | onset 0.1% 0.3% 0.5% 0.1%
d2 |d3 | d7§d2 | d3 |d7]d2|d3|d7 |d2|d3|d7

51 | f | 42016 |4/200)| @ | @ | 2|2 || 2|2 |+ | 2|2 |0| O

59 m |10/2016 | 3/2020| ¥ | @ | | | + H| QD |++| + |9 | D | O

34 | m | 22016 |212020| @ |2 || || B0 |+ |0|2| 0|0

30 | f | 12019 |22020| @ ||| || B|lo|+|]|2|0|0

62 m 9/2019 |3/2020| ¥ |9 | Q|9 |+ Q|9 |++| +|9D | D | O

Abbreviations: f: female; m: male; neg.: negative
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Table 2: Device, LOT numbers and analytical results (Elution: sleigh in 6ml MeOH; adhesive
patch in 4 ml MeOH)

Medical device LOT number MBPA [ug] MBP [ug]

Series from 2020
Sleigh

Dexcom G6 5270703 J : 143.52 8.28
Adhesive patch 1164.44 214.80
Sleigh

Dexcom G6 5272521 J : 114.12 6.06
Adhesive patch 1410.84 324.40
Sleigh

Dexcom G6 5273600 J : 129.06 6.84
Adhesive patch 1341.36 325.00

Series 2018/ 2019

5 - Housing <LOQ <LOQ

excom
5249363 Adhesive patch <(00 <100

Housin <LO <LO

Dexcom G6 5249363 .g © ©
Adhesive patch <LOQ <LOQ
Housin <LO <LO

Dexcom G6 5249363 .g © Q
Adhesive patch <LOQ <LOQ

Accepted Article

MBPA LOQ=0.40 pg/ml; MBA LOQ=0.46 pg/ml

Legends of the figures
Figure 1: Dexcom G6
Figure 2: Allergic contact dermatitis by Dexcom G6

Figure 3: Left: Total lon chromatogram (TIC) of Dexcom G6 adhesive patch sample; MBP
(retention time (RT) 12.33min) + CF (RT 10.09min) standard; MBPA (RT 13.10min) + CF
standard. Other signals in Dexcom G6 adhesive patch sample represent background

impurities. Right: Corresponding mass spectra.

14
This article is protected by copyright. All rights reserved.






L

D,
—
@
R
N
b
"D
O
N

¥

i -
&
-




1% Dexcom G6 adhesive patch sample

: MBPA

S:

§: MBP

3-

o

B

@
:IIIIIIIIIIIIII\_-IJHIIIIIIIIII|||||||||||||||||
0 105 10 115 120 125 180 135 140

Time (min)
%> MBP + CF standard
MBP
OH OH

T (J

ted Article

0 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0
Time (min)
%> MBPA + CF standard
, MBPA

P

OH \)ko

CF OO

10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0
Time (min)

Relative Abund

Acce

This article is protected by copyright. All rights reserved.

100 MBP

s

Relative Abundance

N
Ne)

50

121,|27

[Te]
—Oo
O

100

161

149

177

284

[s¢] D
N ©
N N

150 200 250 300
m/z

1% MBP standard

Relative Abundance

161

—

I

200

340

350

340

............ W T
0

250
m/z

300

350

+
<
2
]
]
3
g
i
5

400

. T A
LA I T A R A |

400

100 MBPA

Relative Abundance
55

3
0
=
—
ST+

161

149

177

203

0
—
N

263

~
<
N

283

319

Yol
(=]
™

361

339

376

394

O FA R o ) Sy 8,
150 200 250 300
m/z

50

100

100 MBPA standard

Relative Abundance

161

319

o]
o
[5p)

350

361

339

376
394

400

O P A o Bt

50

100

150

™

©

N

™

o N~
AN <
N N

200 250

m/z

300

350

400



	F.pdf
	COD_14141_Dexcom G6 figure 1
	COD_14141_Dexcom G6 figure 2
	COD_14141_FIG-3-GCMS (2)




