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Controlled Insulin Release by Boronate Gel

Physiological condition N
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Optimization of Chemical Structure

Hammett substituep

ahobicity

Physiological condition
Achieved!

a—RiMBEE
L—>3g/lL

/D

a
27— R ME
¥ 0glL—1glL

Sul

Matsumoto A. et al.
Matsumoto A. et al.
Matsumoto A. et al.,
Matsumoto A. et al. C
Matsumoto A. et al. Se
Matsumoto, A. et al. Ange
Matsumoto, A. et al. Chem. Leti."z5o,

ed: swollen layer
ed: collapsed phase

7.4 9
5

" 540min - Case-ll transport 0 400 800 1200 1600

Time [min]




Potentials

Skin Layer: nonequilibrium and surface-limited event enables:

v Rapid response
v Prediction of release profile independent of dimension (= ease of dose planning)
v Compatibility with other established technologies

(dwelling needles, semi-embedded devices, etc.)

“Artificial pancreas without //ah
sensor, motor, battery, micro-co\gisicie
and algorithm!”

Highlighted as inside cover of Angew. Chem.



Prototype device for in vivo characterization

- Catheter combined Device -
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SEM image

iniscope 2014/02/21 15:15 NL D5.2 x40 2 mm

A. Matsumoto et al. Sci. Adv. 3, eaaq0723 (2017).




GTT for wild type mice

Wild type
Glucose load Glucose tolerance test
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- Effective for 3 week or longer
A. Matsumoto et al. Sci. Adv. 3, eaaq0723 (2017).



Efficacy for diabetes in mice

Type 1 Type 2: insulin hyposecretion
Glucose tolerance test O Healthy control

~ Glucose load ~ 8 ; I [ Control
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3 600 ‘ e . M Insulin
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. o 2 - 3-week implantation

§4OOC O Control o
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- Continuous control of blood sugar level
- Prompt response to acute hyperglycemia
-Normalize glucose/lipid metabolism
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Subcutaneous Glucose

(mg/dl)

Amelioration of glucose fluctuation

Post-prandial hyperglycemia is a major cause of diabetic complications...

Mild type 1 diabetic rat

Daily glucose fluctuation before and
after implantation of the device.

250

Before

Nocturnal Period Diurnal Period

Diurnal Period

First demonstration by

Times of Day

A. Matsumoto et. al., Commun. Biol. 2020, 3, 313.
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Mean subcutaneous glucose levels
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Evaluation of daily glucose fluctuation as

assessed by the M-value
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Monthly stability, weekly sustainability & second-scale acute response

Long-term stability

20

—a— Two layer MNs without MeOH treatment

16 —e— Two layer MNs treated with MeOH

12

Degradation rate (%)
o]

Time (day)

i) Microneedle-Array Patch
MATERIALS

Microneedle-Array Patch Fabricated
with Enzyme-Free Polymeric
Components Capable of On-Demand
Insulin Delivery

roko Matsumoto, ¥
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CIHANG:= Polyphatmacy

Center of Healthy longevity And Nursing innovation with Global Ecosystem

It does not simply refer to the condition of taking too many drugs, but to the condition of taking more drugs than
necessary, resulting in "adverse events".
Particularly likely to occur when more than 6 medications
BRI (ARRS-1238) ¢ 1 IRSHLTS (SRR %2

% - - - are prescribed (The Japanese Geriatrics Society)
wo—-@m’m@ -@{ |

When visiting new medical institutions, the number of
drugs can increase and reach polypharmacy (over 6).

Patients misidentify side effects from medications they are
taking and ask another institution for additional
medications (Prescribing Cascade).

Patients sometimes do not take prescribed medications
(Decline in Adherence).

Doctors believe that the patient is taking the medication
o~14m 15~30R 40~64R 65~74m 7SRELE  o~14m 15~3om 4o~eem es~74m 7smmt  correctly and, if not working, will prescribe more
medication.

#1 [BRANT (ABRS-15E) | 3. 2REMBAE (BERARN) OSEZRITR MR (CRFOHR T 20@E ([L52H]
ZRELTV20H@E. RU RSR[5 2B UL2RTANER T 20H8E 3 R<) ZRFOFRELTV S,

50 billion yen of “leftover” medicine is generated annually.
#2 [BRANS (RREA) | 3. BABHBHEDSESRAOER I 2BRMEZRFONRELTVS,

HE : EES@E [THRIVEHSERSETANRHOBER] LY FER
https://sp-jp.fujifilm.com/future-clip/reading_keywords/vol25.html
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Sony: REON POCKET (&#iz2023458 1 1y —X) REON POCKET 4 %

HAEL

By connecting the newly developed REON POCKET TAG (RNPT-1) with
REON POCKET 3 (RNP-3) or REON POCKET 4 (RNPK-4T), the TAG’s
built-in sensor detects the ambient temperature and humidity, to
automatically adjust REON POCKET"! to the temperature level that suits

.
» i

the environment.
N In addition, the device also features a new SMART COOL&WARM
{:’V Sensing MODE, which automatically switches between COOL and WARM modes.
Jr’ For example, the device temperature automatically adjusts itself to suit
.{ 5 30« changes in the environment, even during changing seasons with extreme
:‘& 0 60% / ' : temperature changes or days that have a mixture of hot and cold
b R temperatures.
nnn 1 i 3
:‘B: s *REON POCKET is a product that is intended to be used for everyday outings, commuting, REON POCKET 4 Bh{Fbs
'\: '.'_': \ light exercise (e.g. walking and golf), etc. Please see the "Precautions for Use" section at the
? ; end of this paragraph for precautions concerning the environment in which the product can be

HABZL

\ used.
\ https:/Ireonpocket.sony.co.jp/about/

A Peltier-based device which is placed against the back of
one’s neck, from where it can either lower or increase the
body’s temperature, reportedly by -13 °C and +8.3 °C

respectively.
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Shiftall & Panasonic: Pebble Feel

o -

https://en.shiftall.net/products/pebblefeel

-,

Kawadok (JUBR)

The Pebble Feel is a VR experience that allows you to "go to
that area and feel hot (or cold)" by simply customizing the " —u,
world of your VR metaverse, such as VRChat or NeosVR. ‘ -

Make “adherence 7 an enjoyable expe”ence ? https://note.com/kn1cht/n/n5df8a37670a8
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A soft implantable drug delivery device (SID) for emergent An electrical trigger initiates crevice corrosion of the gold layer on MN to release drug.
neurological medical care. SID is integrated wirelessly with Demonstrated an in-brain delivery of melatonin.

wearable devices for monitoring electroencephalography
signals (f)%) and triggering subcutaneous drug release
through wireless voltage induction.

Hyunwoo Joo et al., Sci. Adv.7,eabd4639(2021) Wang, Y et a., Nat Commun 15, 511 (2024).
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Management of drug delivery patterns

Spaciotemporal Scheduling
Microneedle Material

F,

<Feedback>
Monitoring of body information

Optical microneedle Ultra-small LSI chip
technology technology

Feedback

Devices
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