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OmiHroroun MiHEpaJbHUN CKJIAJ BOAM, MOXKHA 3 BEIUKOIO YAaCTKOIO HMOBIPHOCTI
TOBOPUTH TIpo ii moxopkeHHs. Ha Hamn mornsa, TakuM KpUTepieM Moxe OyTH KOHIICHTpaLlis
docdari. 3BHuUaliHO B HaATypajbHIM MiHEpanbHId BOAI iX piBeHb CKJIagae OIU3BKO
0,1 mr/nm°. TlomiTHe minBMIIEHHS KOHIEHTpawii (ochaTiB y BOi MOMKe CBiIUMTH mpo ii
aHTpororeHHe 3a0pyaHeHHA. BincytHicTs ¢ochopHux comeld € HempsMUM JOKa30M
MIMOOKOTO MITYYHOT'O OYMIIECHHS BOJIH, IO TAKOXK 3HIDKYE 11 010J0T1YHY MiHHICTE. Tak, SKIIo
BMicT dochaT-HoHIB Y 3pa3kax BOIAM 3HAXOMHMThCA y AiamaszoHi 35 — 100 MKr/am°, To TaKy
BOJY 3 BHCOKHUM CTyIEHEM MIMOBIPHOCTI MOXXHa BBaKaTW MPUPOJHOI MiHEPATIbHOIO
(apre3iaHCHKOIO), BIACYTHICTh (ocdar-ioHiB ab0 iX MPHUCYTHICTh Yy CIIJOBUX KUIBKOCTSIX
CBiUaTh Tpo INMHOOKY MMTy4yHy OYHMCTKY. KoHueHtpaiis ioHiB Qochopy, mo 3HaAYHO
nepepumtye piBeHb 100 MKr/amS, BipOTiJHO € HACHTiIKOM AHTPONOIEHHOTO 3a0pyIHEHHS
BOJIHOTO JKEpesa, 30KpeMa, MeCTUIMIaMH a0 1HIyCTpiaTbHUMH BUKUAMH.

3a pe3yiabTaTamMH MPOBEICHOTO aHalli3y MAeSIKUX THIB BOJ 3 BHKOPUCTAHHSIM
METOAMKH HENPsIMOro  aMIuTi(hiKamiiHOrO eKCTPaKIiiHO-(pOTOMETPUYHOTO BHU3HAYCHHS
dochopy BcTaHOBIICHO, 1110 MiHepaibHi Boau «llapuyancbka», «bopxomin, «Evian» maroTh
3aJJOBUIbHI XapaKTEPUCTUKHU 1100 CBOTO MIHEpAIbHOTO CKIaay, BMicT (ocdar-iioHiB
3HaxXOIMBCAd B miamas3oHi 37,8 — 64,2 mir/ame. TasoBana Boma «Bon Boisson» mictuia
31 Mkr/mm° ¢docdar-HoHiB, 110 CBITYUTH MPO i1 NIMOOKE OYMIECHHS 1 3HWKEHHS CITOKHUBYUX
Ta JIKyBaIbHO-MPO(ITAKTUYHUX BJIACTUBOCTEH. 3amporoHOBaHA METOAMKA MOXKe OyTu
BUKOPHUCTaHA JJi1 BU3HAYEHHS BMICTY ¢docdariB y MiHEpaTbHUX, OYUIICHUX 1 MUTHUX BOAAX
Ta €KCIEPTHOT OLIHKH iX SIKOCTI.
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Researchers from MIT and Brigham and Women’s Hospital have designed a new type
of pill that, once swallowed, can attach to the lining of the gastrointestinal tract and slowly
release its contents. The tablet is engineered so that one side adheres to tissue, while the other
repels food and liquids that would otherwise pull it away from the attachment site.

Such extended-release pills could be used to reduce the dosage frequency of some
drugs, the researchers say. For example, antibiotics that normally have to be taken two or
three times a day could be given just once, making it easier for patients to stick to their dosing
schedule.

This could be adapted to many drugs. Any drug that is dosed frequently could be
amenable to this kind of system.
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Over the past several decades, Langer’s lab has developed many types of materials
that can be implanted in the body or attached to the skin for long-term drug release. To
achieve similar, long-term drug release in the gastrointestinal tract, the researchers focused on
a type of material known as mucoadhesives, which can stick to the mucosal linings of organs
such as the stomach.

Scientists have previously explored using this kind of material for drug delivery to the
Gl tract, but it has proven difficult because food and liquid in the stomach become stuck to
the tablet, pulling it away from the tissue before it can deliver its entire drug payload.

The challenge with mucoadhesives is that the Gl tract is a very rough and abrasive
environment. To overcome this challenge, the researchers decided to create a dual-sided
device, also called a Janus device after the two-faced Roman god. One side sticks to mucosal
surfaces, while the other is omniphobic, meaning that it repels everything it encounters.

For the mucoadhesive side, the researchers used a commercially available polymer
known as Carbopol, which is often used industrially as a stabilizing or thickening agent. The
omniphobic side consists of cellulose acetate that the researchers textured so that its surface
would mimic that of a lotus leaf, which has micro and nanoscale protrusions that make it
extremely hydrophobic. They then fluorinated and lubricated the surface, making it repel
nearly any material.

The researchers used a pill presser to combine the polymers into two-sided tablets,
which can be formed in many shape and sizes. Drugs can be either embedded within the
cellulose acetate layer or placed between the two layers.

Using intestinal tissue from pigs, the researchers tested three versions of the tablet —
a dual-sided mucoadhesive tablet, a dual-sided omniphobic tablet, and the Janus version, with
one mucoadhesive side and one omniphobic side.

To simulate the tumultuous environment of the Gl tract, the researchers flowed a mix
of food including liquids and small pieces of bread and rice along the tissue and then added
the tablets. The dual-sided omniphobic tablet took less than 1 second to travel along the
tissue, and the dual-sided mucoadhesive stuck to the tissue for only 7 seconds before being
pulled off. The Janus version stayed attached for the length of the experiment, about 10
minutes.

The ability to precisely engineer the adhesiveness of a particle opens up possibilities
of designing particles to selectively adhere to specific regions of the GI tract, which in turn
can increase the local or systemic concentrations of a particular drug.

The researchers now plan to do further tests in animals to help them tune how long the
tablets can stay attached, the rate at which drugs are released from the material, and the ability
to target the material to specific sections of the Gl tract.
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