Downloaded from orbit.dtu.dk on: Sep 17, 2019

Influence of proximity on the permeability enhancing effect of microcontainers for oral
insulin delivery

Jørgensen, Jacob R. ; Jepsen, Morten L.; Nielsen, Line H.; Dufva, Martin; Nielsen, Hanne M. ; Rades,
Thomas; Boisen, Anja; Müllertz, Anette

Publication date:
2019
Document Version
Peer reviewed version
Link back to DTU Orbit

Citation (APA):
Jørgensen, J. R., Jepsen, M. L., Nielsen, L. H., Dufva, M., Nielsen, H. M., Rades, T., ... Müllertz, A. (2019).
Influence of proximity on the permeability enhancing effect of microcontainers for oral insulin delivery. Abstract
from Nordic POP 1st Annual Meeting, Oslo, Norway.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Influence of proximity on the permeability enhancing effect of
microcontainers for oral insulin delivery
Jacob R. Jørgensen1,2, Morten L. Jepsen2, Line H. Nielsen2, Martin Dufva2, Hanne M. Nielsen1,
Thomas Rades1, Anja Boisen2, Anette Müllertz1
1

Department of Pharmacy, University of Copenhagen, Copenhagen, Denmark
Department of Micro- and Nanotechnology, Technical University of Denmark, Kgs. Lyngby, Denmark

2

Introduction
Permeation enhancers (PEs) are often used in the field of oral peptide delivery. The dilution
effect caused by the large surface area of the small intestine might, however, decrease their
effect. Microcontainers (MCs), capable of confining the absorptive area of peptide and PE by
unidirectional release, could potentially help overcoming this issue, and have previously
shown promising results in increasing absorption of small molecules.1
Aim
To validate the concept of increasing insulin permeability by confined co-locational release
of insulin and PE, and to assess the influence of distance between the point of unidirectional
release and the barrier.
Method
MCs, fabricated by photolithography in SU-8 on silicon chips, were filled with a powder
mixture (1:1 w/w) of insulin and sodium caprate (C10) by centrifugal force (Fig 1). Insulin
transport was monitored by HPLC-UV across Caco-2 monolayers in Transwells® with
different distances (0-2 mm) between the cells and the chip holding 625 microcontainers.
Collective directional release from the MCs towards the monolayer was ensured for all
distances. A solution of 0.1 mM insulin and 3 mM C10 (1:1 w/w), equivalent to the amounts
filled in MCs, was used as control group. A combination of TEER measurements and confocal
laser scanning microscopy was used to evaluate the integrity of the monolayers.
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Results
Significant increases in insulin flux were achieved by release from all distances, compared to
the solution of 0.1 mM insulin and 3 mM C10 (Fig 2). A drop in TEER value of 73 % was
observed after release from microcontainers from 0.0 mm to the cells, and reversibility of
this effect was evident upon 24 h subsequent incubation as an 86 % recovery of the initial
TEER of the monolayer before the transport study. Confocal microscopy revealed local areas
of cell damage after release from microcontainers from 0.0 and 0.2 mm, however, no
monolayer deterioration was observed upon release from 0.5 and 2.0 mm.
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Figure 1: Left: empty MC, Right: loaded MC

Figure 2: Transport profiles from MCs
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