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Development of novel transdermal immunotherapy aimed at curing food allergies

Nakagawa, Shinsaku
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We have developed epicutaneous immunotherapy for food allergy. In
preclinical studies using mice, allergen-loaded hydrogel patch (HG) induced the production of
allergen-specific IgG antibodies. But production of allergen-specific IgE antibodies was suppressed
lower than immunity by injection. We also conducted clinical study on children with severe cow milk
allergies. By transcutaneous immunotherapy usin% HG loaded with concentrated milk protein, we
successfully raised the threshold dramatically for half of the children without showing severe side
effects such as anthyIactic shock. Currently, the safety and effectiveness of this therapy are
examined by double blind method.
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Fig. 1 Ability of aller gen-specific
immune response using allergen-
containing HG.

OVM (1 mg)-containing HG was

applied on BALB/c mice back skin (®).

OVM (0.1 mg) was immunized
subcutaneously in BALB/c mice (O).
Sera collected were assayed to
determine OV M-specific 1gG (A) and
IgE (B) titer by ELISA. Dataare
expressed as mean + SE. Theratio of
IgE/IgG titer was shown (C).
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Fig. 2 Long-term stor age stability of OVM patch

OVM (1 mg or 0.1 mg)-containing HG was stored at 4°C
for 2 weeks, 1 month, 2 months, 3 months, 6 months. The
patch was performed to a dissolution test and quantitative
protein assay using by Bradford methods. The dissolution
rate was calculated assuming that the HG-loading amount
was 100%. Datais expressed as mean =+ S.E. of results
from three mice.
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Fig. 3 Change symptom induction threshold of milk in
children with sever milk allergy

Food oral challenge test was conducted to children suffering
milk allergy after starting EPI. The maximum amount of
milk that they can drink it without some symptoms was
taken as the threshold. Black symbols (@, A, B &) were
indicated patients they can shift to OIT. Conversely, white
symbols (O, A, [J, <) indicated patients they discontinued
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Fig. 4 Change in allergen-specific IgE antibody titer in each
patient

Blood collection was performed before and after the
immunotherapy with time and allergen-specific IgE antibody titer
was measured in blood. Black symbols (@, A, . 4) were
patients they can switch to OIT. Conversely, white symbols (O, A,
[, <) indicated patients they discontinued EPIT. § indicated the
time point when this clinical research was stopped due to the sharp
rise in allergen-specific IgE antibody production.
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Fig. 5 Change in allergen-specific IgG and IgG4 antibody
titer in each patient

Blood collection was performed before and after the
transcutaneous immunotherapy with time and allergen-specific
IgG antibody titer and allergen-specific IgG4 antibody titer was
measured in blood. Each plot expressed the ID of children. Black
symbols (@, A, ., ¢) indicated patients they can switch to OIT.
Conversely, white symbols (O, A, [, <) indicated patients
they discontinue EPIT.
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