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B LLiopuxe npuaoyMasiu «>KUBbie»
yepHuna ana 3D-npuHTepa | Des
chercheurs de Zurich inventent une
encre "vivante" pour imprimantes 3D
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KykonbHasa rososa, pacnedaTaHHasa Ha 3D-npuHTepe n3 bakTepmanbHbIX YepHu (c)
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NccneposaTenn ®enepasnbHON NoAUTEXHUYECKON WKobl Lopuxa (ETHZ) paspaboTanu
bakTepunanbHble YepHunia ang 3D-nevatu. C nx noMoLLbio MOXXHO byneT co3fnaBaTb
BrnocoBMecTMbIEe MaTepmnasbl N 4ETEKTOPbl TOKCUYHbIX BELLECTB.

Des chercheurs de I'Ecole polytechnique fédérale de Zurich (ETHZ) ont créé une encre
d'origine bactérienne pour des impressions 3D. Elle permettra de créer des matériaux
biocompatibles et de détecter des substances toxiques.

Des chercheurs de Zurich inventent une encre "vivante" pour imprimantes 3D

K ToMy, 4TO Ha 3D-npuHTEpe MOXXHO Hane4vaTaTb OMXyTeputo, 06yBb, UTPYLLKN,
nHOMBMAOyasnbHblie 3ybHbIE Kanbl A9 UCNPAaBAEHNA NPUKYCa N Lesible AoMa, Mbl Y)Ke NoYTHr
MPMBbLIKJIN, HO MeYaTb XXUBbIX TKAHEN A0JIr0e BpeMS Ka3aslaCb 4eM-TO 13 obnactum
haHTaCTUKN.

[leno B TOM, 4TO paHblUe B TPEXMEPHOM nevyaTn MOXKHO 6bl10 NCNO0JIb30BaTh TOJILKO
NCKYCCTBEHHblE MaTepualsibl, HAaNpUMep, MeTaINIMYECKYIO KPOLLKY WJIN MAAaCTUKOBbIN
NMOPOLLOK, @ A1 BUONPUHTUHIA HEOBXOAUMbBI «)KMBbIE» YEPHUIIA.

OpurnHasbHoOe pelwleHne npencrasnnia rpynna Lilopuxckoro nonmrtexa. KomaHga nog
pykoBoacTBOM AHApe LUTynapTa, KoTopas crneunanmsmpyeTcsa Ha pa3paboTke maTepunasnos
ansa 3D-nevyaTun, npuayMana 4YepHusia Ha OCHOBE XXUBbIX MUKPOOPraHn3mMoB - bakTepui.

HoBbIin MaTepuan nony4un HaseaHume Flink oT «functional living ink», 4To B nepeBoae ¢
AHIMIMNCKOM0 3HAYUT «PYHKLNOHAJIbHbIE XXMBble YepHUna». MNMpouecc co3ganHums Flink
MPOXoAuUT B HECKOJIbKO 3TanoB. CHa4vasia MUKpobunonoru BelpalmBaloT Heobxoanmble
6akTepuu, a 3aTEM NepeMeLlmBaloT UX C rMagporesieM, Cogep>XalmM rmasypoHoOBYO 1
KPEMHEBYIO KNC/IOTbI, @ TaKXXe OJIMHHOLLENOYeYHble MOJIeEKY bl Caxapa. NNoToM B YepHuUNa
no6aBnAT NUTaTeNbHYO cpeny ana bakTepun, 4Tobbl OHU MOTrAN XXNUTb.

CaMbIiM TpyAHbIM 015 uccnenosatesien 66110 4OOUTHCA HYXKHOW CTENeHN ryCcToThl U
BA3KOCTU rngporens. C 04HOMN CTOPOHbI, pacnedyaTaHHble POPMbl AO0JIKHbI ObITb
A0CTaTO4YHO CTabunbHbIMK, 4TOObI BbiAEpXNBaTb COBCTBEHHbIN BecC. C Apyron, 4em
nJoTHee YepHWa, TeEM Xy>XKe B HUX MOryT nepensuratbcs baktepuun, n, cienosaTesibHO,
TeM MeHee NMPoayKTUBHbIMWN OHM ByayT. Mo cnoBam ofHOro N3 paspaboTymkos MaHy3ns
LadpdHepa, Flink No KOHCUCTEHUMN HanoMUHaeT 3yOHYI0 NacTy UK NMonyasapHbIA KpeMm
ansa pyk mapku Nivea.

HoBas TexHosorns oTKpbiBaeT nepes yy4eHbiMM MacCy BapuaHTOB KOMOUHMpPOBaHUSA: B
YyepHUIaxX MOXXHO UCMOJIb30BaTb HECKOJ/IbKO BUAOB 6aKTepuii B pasiM4yHON KOHLEHTpaL W,
4yT0bbl CO3AaBaTb 06BbEKTbI C CaMbIM/ pPa3HbIMX CBONCTBaMU. B uenom, noteHuunan
cogepykallero 6akTepun ruaporensa NpakTU4eCcKn Hemcyepnaem, NOTOMY YTO B Npupoae
CYLLLeCTBYET OFPOMHOE KOJIMYECTBO MNOJIe3HbIX BakTepuia.

B cBoein paboTe coTpyaHukn nabopaTopum CnoxxHbix MaTepuanos ETHZ MaTpuk Proc un
MaHyanb LWaddHep ncnonb3osanu gesa smaa baktepun. OgHu - Pseudomonas putida -
MOryT paclennaTb MPMMEHAEeMble B XMMNYECKOW NMPOMbILLJIEHHOCTU A00BUTbIE BeLlecTBa,
Hanpumep, peHon.

BTopble - Acetobacter xylinum - cnocobHbl CMHTE3MPOBaTb HAHOLLE/JIH0J103Y BbICOKOM
4ncToThbl. BakTepranbHy0 LEn03y Ha3biBalOT MaTepunasom byayuiero, Tak Kak OHa
obnapaeT uesbIM PAAOM MONE3HbIX CBONCTB. OHa He TOJIbKO MPOYHas, rMrpoCKonnyHas,



3/1aCTUYHAs, HO TakK)Xe OKa3biBaeT boneyTonsouiee aencreme n cnocobcreyeTt
pereHepauunmn KneTok. Bce aTo genaet buouenniosody HeE3aMeHUMON NPU JIEYEHUN PaH U
O>XOrOB.

NMoMnMo MeanUNHCKON 1 BnoTexHoNorn4eckomn cep, CyLecTByoT n gpyrue obnacTtu
NCMOJIb30BaHUA HOBbIX YepHWUA. Hanpmumep, U3 HUX MOXXHO pacnedyaTaTb bakTepuasibHble
CEHCOpbI, BbIIBAAKOWME HAIMYNE TOKCUYHbIX BELLECTB B NMTbEBOW BOAE, UK huabTpbl 4N
HedTAaHbIX NATeH. K TOMYy e, C MOMOLLbIO HanevyaTaHHbIX U3 Flink 06beKToB MOXXHO
nccnenoBaTb NPOLECCHl BO3HUKHOBEHUSA U pa3noXXeHnsa 6BUonaeHKn - TOHKOro csios
OpraHmn3MoB.

B HacTosAWMA MOMEHT y4yeHble paboTatoT Hag TeM, YTobbl YyCTPaHUTb CJIOXKHOCTM C
MacCLTabnpyeMoCTblo N YCKOPUTL BpeMs pacnedaTkn. Cervac Ans 3roToBJsIeHUS
6rouennonosbl 6aKTEPNAM HY>XKHO HECKOJIbKO AHEN, HO nccnegoBaTeny ybexxaeHsol, 4To
MOryT ONTMMU3MPOBATb 3TU NPOLLECCHI.

MpUYnHY TOro, 4TO 4O HEeAABHEro BPEMEHMN NOYTU HUKTO He paboTan ¢ bakTepunsamn,
MaTpuk ProCc BUANT B UX «MOX0N penyTaunm». Y 6onblnHCTBa ntoaen baktepun
aCCcoUMMPYIOTCS C Bbi3biBaOWMMK 60ne3HM naToreHamm, XoTS Aasieko He Bce bakTepun
BpeaHbl. HanpoTue, 63 MHOrMX 13 HUX Mbl BOObLLLE He cMOraun Bbl XXNTb. LLUMpOKo
N3BECTHO, YTO B KULLUEYHMKE YeslOBEKA HaXoOUTCA A0 ABYX C NOJIOBUHON KUIOFPaMMm
BakTepun: aTa MUKpPOgIopa CUHTE3NPYET BUTAaMUHbI, MEpeBapmuBaeT NMULLY 1 3alimuaeT
HacC OT MHGEKLN.

NccnepoBaTenn CcHMTAOT NOJIyHYEHHbIE «)KMBblE YepHUIa» 6e30macHbIMKY, Tak Kak npu nx
NMPOn3BOACTBE UCMNOJIb30BanncCb 6e3obunaHble 1 nonesHbie bakTepun. Mpouecc co3gaHns
Flink 6611 onucaH B cTaTbe, onyb/IMKOBaHHOM B Creunanm3mpoBaHHOM Hay4YHOM XXypHane
Science Advances.
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