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(57) Abstract: Microneedle devices are provided for delivery of drugs across biological tissue and for controlled sampling of bio-
logical fluids in a minimally-invasive, painless, and convenient manner. The devices permit 1) drug delivery at clinically relevant
rates across or into skin or other tissue barriers, and/or 2) in vivo sensing or withdrawal of biological fluids from the body, particu-
larly from or through the skin or other tissue barriers. Drug delivery devices preferably include a plurality of hollow microneedles
attached to or integrated into a substrate, and at least one reservoir (containing drug) selectably in communication with the micronee-
dles, wherein the amount of drug to be delivered can be selectively altered. Withdrawal or sensing microneedle devices preferably

include microneedles attached to or integrated into a substrate, and at least one collection chamber and/or sensor in communication

with the microneedles.
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inventions in this international application, as follows:

1. Claims: 1-36,41-54

A device for transport of material across or into a
biological barrier comprising a plurality of hollow
microneedies, a substrate to which the microneedles are
attached,a reservoir in connection with at least one of the
microneedles, wherein the volume or amount of material to be
transported can selectively be altered.

2. Claim : 40

A kit for delivering a therapeutic fluid comprising a
plurality of hollow microneedles, a substrate to which the
microneedies are attached a reservoir in communication with
the microneedles and a triggering device to activate
delivery of the agent from reservoir through the
microneedles.

3. Claims: 55-66

A device for sensing an analyte in a biological fluid,
comprising a plurality of microneedles, a substrate to which
the microneedles are attached and at least a sensor in
communication with the microneedles.

4. Claims: 77-121

A device for transport of material across a biological
barrier comprising a microneedle, a substrate to which the
microneedle is attached and means for improving penetration
of the biological barrier by the microneedle.
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