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Convergence material research crossing
substance and disciplinary boundaries based
on soft materials
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ko\o/\\o_ﬂ materials such as gels and rubbers as a platform to conduct a wide range of interdisciplinary and cross-material research.
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i ~—s /'0\/0,; Among these, polymer gel-biomineral hybrid materials, which mimic hard tissues such as bone and shells, have produced
"o\_\__{/__ T_O{" unique achievements in both fundamental and applied research. For example, by utilizing the open-system nature of gels, we
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have developed a technology that induces bone formation within the gel matrix and enables strong in vivo adhesion between
the gel and bone. Furthermore, by pushing the precision of biomineral formation to its ultimate limit, we have applied this
process to directly observe polymer networks using electron microscopy, successfully achieving the world’s first real-space

observation of gel networks.
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Soft Materials Possessing Bone Bonding Capability Development of Real Space Observation Method for Polymer
Network of Hydrogels

Implantation

HAp o 8! Y - VTR, 58/ \ kKOS ] =EDFTILOHBEEE. T DYIEHEEZ AL

i | 8 | (B PR ] 0 TREANRBERCHD. BTOTELBERES

5 ICIRER S DA ] U OMRFECHAMEAFEEECER T B, KL

B A\ DI ST mEs s oMRAZENTOS, B EIRS

SR, TV SLoEE ) b LS LV REFEESIUBEBEDEE

i AT, A {LEfiEaDEBZET. TNETHLNSTE—
ke | BTN F RS REREDE ) TS 2 F B A E T TS

N G e Bh s R E RS i CTdoolc. €ZTUIL (TEM) TERERIDIFEZHFEL LD, IN*&
0)5’1~“Bﬁb?f£a§(kd:0 *j)l/jcf’ﬁ')l/(c_%g/\g_éc_c‘:_c TILRBBNB R Z 55 BERIMTE UT. FRIT/RTILOEE- Y1418 R A%
L. JILEBZ—IMESTE IR ZRFE L. CNICKD. ATEELELTDE MR HE B R ORI R EDH TN D,

BET ) e ZTENCERNTERYT S ENAIEE LR DTS, The network structure of polymer gels is a fundamental factor that governs their physical

Recently, a number of tough hydrogels have been developed, with particular promise for applications properties and functions. By combining a novel mineral-based staining method with a technique to
in connective tissues such as cartilage. Nevertheless, their inherently high water content has made stabilize gel networks, we have developed an approach that enables transmission electron
stable adhesion to bone tissue difficult to achieve. Creating bone minerals into hydrogels by diffusing microscopy (TEM) observation of single-chain polymer networks, which had previously been
lons, we developed a technique to induce bone formation within the hydrogel and integrate it with difficult. Building upon this core technology, we are pursuing new analyses of the structure—
bone. This achievement makes it possible to stably apply high-strength hydrogels as artificial cartilage. property relationships in gels and the creation of novel functional inorganic materials.
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nonoyama@sci_hokudai_ac_jp Room 3-5, 3 floor, Frontier Research Center for Advanced Material and Life Science
https://sites.google.com/elms.hokudai.ac.jp/nonoyama-lab
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