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Isobornyl acrylate (IBOA) has been identified as a major culprit aller-

gen in several glucose sensors and insulin pumps during the past few

years. Many cases of IBOA-induced allergic contact dermatitis are

related to prolonged use of the FreeStyle Libre sensor (Abbott Diabe-

tes Care, Witney, Oxfordshire, UK).1–3

CASE REPORT

We report a case on a 6-year-old boy with diabetes mellitus type

1 and atopic dermatitis who developed allergic contact dermatitis

from the Orbit microinfusion set used together with the insulin pump

Mylife YpsoPump (Ypsomed AG, Burgdorf, Switzerland), a medical

device not previously linked to IBOA contact allergy.

The patient was diagnosed with diabetes on 7 December 2020.

Between 11 December and 15 December, he was equipped with

the sensor FreeStyle Libre. On 16 December the sensor was

exchanged for the continuous glucose monitoring system Dexcom

G6 (Dexcom, Inc., San Diego, California). In January 2021, he

received the YpsoPump insulin pump. In April 2021, he developed

acute eczema located under the Dexcom G6 device and after

another few months a rash appeared underneath the YpsoPump

infusion set (Figure 1).

The patient was investigated with patch test that included

selected substances from the baseline series and an in-house medical

device series. Patch testing was also performed with acetone

extracts made from the adhesive patches and plastic support mate-

rial from the insulin infusion set and sensor. Each material was

extracted in acetone in an ultrasonic bath for 5 min. Thereafter, all

extracts were evaporated to a final volume of 0.5 ml. Patch tests

were applied on the back and left in occlusion for 48 h using IQ Ulti-

mate chambers (Chemotechnique Diagnostics, Vellinge, Sweden).

Reactions were read on day (D) 4 and D7. Scoring was performed

according to the criteria of the International Contact Dermatitis

Group (ICDRG).4

At the first reading on D4, the patient had an extreme (+++)

reaction to IBOA 0.3% in petrolatum (pet), a strong (++) reaction to

IBOA 0.1% in pet, and a weak (+) reaction to IBOA 0.01% in pet,

respectively (Figure 1). Doubtful reactions to sesquiterpene lactone

mix and alantolactone were observed. Unfortunately, due to illness

F IGURE 1 (A) Reactions to the infusion set of the YpsoPump (abdomen). (B) Patch test reactions on D4 (upper back). To the left, strong
positive reaction to IBOA 0.1% in pet and to the right an extreme positive reaction to IBOA 0.3% in pet. Photographs were taken at test
reading on D4.
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of a family member, the patient could not appear for test reading on

D7. At photographs taken on D7 no new reactions could be identi-

fied. However, on D10 a new reaction was observed and photo-

graphed by the patient's guardian. When inspecting the photo, the

preparation giving the positive reaction was interpreted to be

dicyclohexylmethane-4,40-diisocyanate (DMDI) 1% in pet. The

patient's guardian declined further testing.

The extracts of the devices were analysed by gas-chromatogra-

phy–mass spectrometry (GCMS).5 IBOA was found in all four extracts

in concentrations corresponding to a total amount of 0.4–0.8 μg IBOA

in each material. The surface concentration was 0.02 μg/cm2 in the

adhesive patch from the infusion set and 0.03 μg/cm2 in the adhesive

patch from the Dexcom G6 sensor. The GCMS analyses also indicated

the presence of DMDI in the extract made from the plastic part of the

infusion set.

DISCUSSION

To the best of our knowledge, IBOA content or allergic contact der-

matitis related to the YpsoPump insulin pump has not previously been

reported. Based on the patient's history and the result from patch

tests and chemical investigation it is likely that sensitization was

caused by IBOA from the Dexcom G6 glucose sensor or the Ypso-

Pump insulin pump. In previous reports, contact allergy to IBOA in

most cases has been associated to prolonged use of FreeStyle Libre

sensors,1 a device our patient had used for only 6 days. Abbott

themselves proclaimed the sensos would be IBOA free from 31 July

2020.6 Based on this information and our knowledge at date, the

patent's FreeStyle Libre sensor most likely contained low levels of

IBOA, if any. Therefore, it is highly doubtful that the patient would

have been sensitized by this device. Furthermore, dermatitis

occurred only first after several months use of Dexcom G6

(April 2021).

In analyses of adhesive patches from early versions of FreeStyle

Libre, surface concentrations of IBOA between 0.2 and 6 μg/cm2

have been found.1,7 As a comparison, our chemical analysis indicates a

low quantity of IBOA in both medical devices.

The patient did not show any reactions to the tested adhesive

patches nor plastic support material. The clinical picture in this case is

most likely explained by the long-term exposure of the medical

devices to the skin.

Also contact allergy to DMDI may have contributed to the reaction

to the infusion set. As we previously have seen indications of isocyanates

being present in diabetes devices,8 at the time of testing our medical

device series contained isophorone diisocyanate and DMDI. Recently

Dendooven et al. have reported on isocyanates as potential allergens in

diabetes devices and wound dressings.9 In the case reported here the

reaction was noticed on D10. Late-appearing patch test reactions may

indicate active sensitization. However, patch test reactions to isocyanates

are known to sometimes appear late, also after the D7 reading in

sensitized individuals.10 As the patient's guardian declined further investi-

gation, no supplementary patch testing with DMDI was performed.

The following case report present another insulin pump system

added to the list of IBOA-containing medical devices for diabetes

management. This case indicates that comparatively low levels of

IBOA are enough to sensitize and cause allergic contact dermatitis.

Moreover, the case highlights the difficulty of evaluation of clinical

relevance as well as to give recommendations about medical devices.

AUTHOR CONTRIBUTIONS

Johanna Enberg: Investigation; writing – original draft; writing –

review and editing. Nils Hamnerius: Investigation; validation;

visualization; writing – review and editing; project administration;

supervision; conceptualization. Martin Mowitz: Conceptualization;

writing – original draft; software; writing – review and editing; project

administration; formal analysis; supervision; data curation; methodol-

ogy; validation; visualization; investigation.

ACKNOWLEDGMENTS

The patient's guardian has given informed consent to the publication

of the case details and photographs.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

ORCID

Johanna Enberg https://orcid.org/0000-0001-7363-8265

Nils Hamnerius https://orcid.org/0000-0001-5188-7711

Martin Mowitz https://orcid.org/0000-0001-6172-9274

REFERENCES

1. Herman A, Aerts O, Baeck M, et al. Allergic contact dermatitis caused

by isobornyl acrylate in FreeStyle® libre, a newly introduced glucose

sensor. Contact Dermatitis. 2017;77(6):367-373.

2. Mine Y, Urakami T, Matsuura D. Allergic contact dermatitis caused by

isobornyl acrylate when using the FreeStyle® Libre. J Diabetes Inves-

tig. 2019;10(5):1382-1384.

3. 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;12(3):

630-633.

4. Fregert S, ed. Manual of Contact Dermatitis on Behalf of the Interna-

tional Contact Dermatitis Research Group and the North American Con-

tact Dermatitis Group. 2nd ed. Munksgaard; 1981:139.

5. Hamnerius N, Mowitz M. Intense skin reaction to a new glucose moni-

toring and insulin pump system. Contact Dermatitis. 2020;83:524-527.

6. Seibold A. Minimizing adverse skin reactions to wearable continuous

glucose monitoring sensors in patients with diabetes. J Diabetes Sci

Technol. 2021;15(3):713-714.

7. Mowitz M, Herman A, Baeck M, et al. N,N-dimethylacrylamide: a new

sensitizer in the FreeStyle libre glucose sensor. Contact Dermatitis.

2019;81(1):27-31.

8. Mowitz M, Antelmi A, Bruze M, Ulriksdotter J, Svedman C. Isocyanate

contact allergies in patients with contact dermatitis from glucose sen-

sors and insulin pumps. Contact Dermatitis. 2022;86(Suppl 1):8-9.

ENBERG ET AL. 327

 16000536, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cod.14274 by C

ochraneItalia, W
iley O

nline L
ibrary on [13/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-7363-8265
https://orcid.org/0000-0001-7363-8265
https://orcid.org/0000-0001-5188-7711
https://orcid.org/0000-0001-5188-7711
https://orcid.org/0000-0001-6172-9274
https://orcid.org/0000-0001-6172-9274


9. Dendooven E, Foubert K, Naessens T, Pieters L, Lambert J, Aerts O.

Isocyanates may contribute to allergic contact dermatitis from dia-

betes devices and wound dressings. Contact Dermatitis. 2022;87(5):

414-419.

10. Frick-Engfeldt M, Isaksson M, Zimerson E, Bruze M. How to optimize

patch testing with diphenylmethane diisocyanate. Contact Dermatitis.

2007;57:138-151.

How to cite this article: Enberg J, Hamnerius N, Mowitz M.

Allergic contact dermatitis caused by a new insulin pump

system containing isobornyl acrylate. Contact Dermatitis.

2023;88(4):326‐328. doi:10.1111/cod.14274

Occupational contact sensitization to Pelargonium
zonale hybrids

Evy Paulsen | Klaus E. Andersen | Lone Hvid

Department of Dermatology and Allergy Centre, Odense University Hospital, Odense, Denmark

Correspondence

Evy Paulsen, Department of Dermatology and Allergy Centre, Odense University Hospital, DK-5000 Odense, Denmark.

Email: evy.paulsen@rsyd.dk

K E YWORD S : allergic contact dermatitis, case report, Geraniaceae, occupational, patch testing, Pelargonium zonale, plant

Pelargonium hybrids of the geranium family (Geraniaceae) are popular

pot and container plants in many European countries. Pelargoniums

are often called “geraniums,” although this name is more correctly

used for hardy species of another genus. Because of insufficient

details in case reports, contact dermatitis from pelargoniums is not

well documented.1

CASE REPORT

A 35-year-old atopic female greenhouse worker was referred because

of occupational dermatitis of the forearms. The rash appeared after

she had handled summer bedding plants, such as dahlias and flowering

pelargoniums, for a few weeks wearing gloves, and it was accompa-

nied by dyspnea. After discontinuation of the job, she was patch

tested in August 2020 with the baseline series, a glove series, geraniol,

Dahlia oleoresin, Compositae mix II 5% pet. and its constituents as

well as leaf and stalk from Dahlia and pelargonium plants and flower

of the latter. The patient had positive reactions to nickel of old rele-

vance and 1+ reactions on day (D) 3 to pelagonium leaf wetted with

water and ethanol, respectively. Both were negative on D7. Prick tests

to standard inhalant allergens were positive to birch and grass pollen

and negative to pelargonium and Dahlia. Histamine release test for

pelargonium (leaf, flower, stalk) was negative.

After avoiding contact with pelargoniums, the patient was

re-tested with a Pelargonium zonale hybrid from her former nursery in

September 2022 (Figure 1). On D4, she had a follicular, intensely itch-

ing reaction to pelargonium leaf wetted with water and ethanol, nega-

tive on D7. Leaves from the same specimen were tested in

12 controls and elicited absolutely no reactions.

The clinical information above was used after written informed

consent from the patient.

DISCUSSION

Pelargoniums, native to South Africa, were introduced to Europe in

the 18th century. Although some reports suggested sensitization,

Agrup described the leaves as irritant on patch testing.2–4 This was

questioned later by Fregert and Hjorth.5 In a Danish study, 4 of 4 gar-

deners were sensitized and only 1 of 27 controls had a transient

doubtful positive reaction on D3.6

In the present case, the weak, and over time declining, positive

reactions point to a low, buy true sensitizing potential in pelargo-

niums. Geraniol is considered the main allergen, buy is apparently not

the only one.7
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