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京都工芸繊維大学 60 周年記念館 
Kyoto Institute of Technology 60th Anniversary Hall 

 1F メイン会場 / 1F Main Venue 2F 会場 / 2F Venue
09:10 

開会挨拶 / Opening Remark 

 

09:20 
基調講演 / Keynote Speech 

10:10 
Session 1 新しい表現・造形方法による価値創出 1 

Value Creation through New Method of Expression and Creation 1 
11:15 

Session 2  新規材料の提案と材料特性 1 
Proposal of New Materials and Material Properties 1 

12:20 
Lunch (60min.) 

13:20 
Session 3 新しいメカニズム・ユニーク構造 1 

New Mechanism and Unique Structures 1 
14:25 

Session 4 特性解析と価値評価 
Performance Analysis and Value Evaluation 

15:30 
Session 5 新規材料の提案と材料特性 2 

Proposal of New Materials and Material Properties 2 
16:20 

Session 6 4DFF のためのデザイン手法・モデリングツール 
Design Method and Modeling Tools for 4DFF 

17:40 
実行委員会からのお知らせ/ Information from Committee 

18:00 
 懇親会 

Social Gathering 19:30 
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オンライン 
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京都工芸繊維大学 60 周年記念館 
Kyoto Institute of Technology 60th Anniversary Hall 

 1F メイン会場 /1F Main Venue 2F 会場 / 2F Venue
08:30 

 デモ/ポスター準備 
Demo/Poster Preparation 

09:00 
実行委員会からのお知らせ/ Information from Committee  

09:05 
招待講演 / Invited Speech 

09:35 
Session 7 新しい表現・造形方法による価値創出 2 

Value Creation through New Method of Expression and Creation 2 
10:40 

Session 8 新しいメカニズム・ユニーク構造 2 
New Mechanism and Unique Structures 2 

12:00 
Lunch (75min.) デモ/ポスター準備 

Demo/Poster Preparation

13:15 
協賛団体活動紹介 / Activities Introduction of Organizations Sponsoring SIG-4DFF  

13:35 
デモ/ポスター：ショートプレゼンテーション / Demo/Poster: Short Presentation 

14:50 

 
デモ/ポスター： 

展示説明 
Demo/Poster: 

Exhibition and Explanation

16:20 
特別講演 / Special Talk  

16:35 
Session 9 社会実装に向けた試み 

Trials for Social Implementation 
17:50 

ライトニングトーク / Lightning Talk 
18:10 

表彰式と閉会挨拶 / Award Ceremony and Closing Remark 
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Conference on 4D and Functional Fabrication 2025 
~ New Paradigm over 3D Technology ~ 

 

- Technical Program - 

October 23 (Thu.) 
10 月 23 日(木) 

09:10 - 09:20 
Opening Remark 

開会挨拶 

Kazutoshi TSUDA (Kyoto Institute of Technology), General Chair of 4DFF2025 
4DFF2025 大会実行委員長 津田 和俊 (京都工芸繊維大学) 

 

09:20 - 10:10 

 

 EXPO 2025: Current Status and Future Prospects and Utilization of 3D/4D at Expo 2025 Osaka/Kansa 
KN-01 EXPO 2025 大阪・関西万博における 3D/4D 活用の現状と今後の展望 
 Hiroya TANAKA (Keio University) 
 田中 浩也 (慶應義塾大学) 1 
  

10:10 - 11:10 
Session 1 

Value Creation through New Method of Expression and Creation 1 
新しい表現・造形方法による価値創出 1 

Session Chair: Yuuta NAKANO (Mitsubishi Chemical Corporation) 
座長： 中野 雄太 (三菱ケミカル株式会社) 

10:10 Melt Electrowriting 3D Printing of Biobased Polymers 
OP-01 Melt Electrowriting 3D Printing of Biobased Polymers  
 Huaizhong XU (Kyoto Institute of Technology) 
 Huaizhong XU (Kyoto Institute of Technology) 3 

10:25 The Design of Memory Experiences Using Sound and Clay 3D Printing 
OP-02 音と Clay3D プリンタを用いた記憶体験のデザイン 
 Kai Haruta1, Mizuki Ito2, Yuta Uchida3, Kentaro Saito4, Ryuma Shineha1, Junichi Yamaoka1  
  (1Keio University, 2Ceramic artist, 3Nagoya Zokei University, 4FabCafe Nagoya Ltd) 
 春田 凱 1，いとう みずき 2，内田 悠太 3，斉藤 健太郎 4，標葉 隆馬 1，山岡 潤一 1 
  (1 慶應義塾大学大学院，2 陶芸作家，3 名古屋造形大学，4 株式会社 FabCafe Nagoya) 5 

10:40 Anyone Can Create 'Foam Art' — Development and Application of 3D Food Printing Technology for Three-Dimensional Foam Structures 
OP-03 誰でも“泡アート”──3D フードプリンターによる立体泡造形技術の開発と応用展開 
 Airi KAGAMI1，Hidemitsu FURUKAWA2 (1Yamagata University, 2Yamagata Graduate School of Science and Engineering) 
 鏡 愛理 1，古川 英光 2 (1 山形大学，2 山形大学大学院) 9 

10:55 Perovskite solar cells maximize the use of inkjet method, which allows non-contact application 
 of each layer in a "3D stacked structure" of four different types of solvent-based inks. 
OP-04 ペロブスカイト太陽電池は 4 種類の異種溶剤性インクを 4 層に積層する「積層 3D 構造体」で各層を 
 非接触塗布できるインクジェット工法が最大に活躍する 
 Tomohiro YAMAZAKI (Y-Drive CO., LTD.) 
 山崎 智博 (株式会社ワイドライブ) 13 
 

Keynote Speech 
基調講演 
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11:15 - 12:00 
Session 2 

Proposal of New Materials and Material Properties 1 
新規材料の提案と材料特性 1 

Session Chair: Shigeki TAKAHASHI (Yamagata University) 
座長： 高橋 茂樹 (山形大学) 

11:15 Research on SLS 3D-print molding for fire retardant decorative building materials 
OP-05 環境配慮型の難燃性軽量低コスト壁面装飾建材を実現する 3D プリンター成形用粉体材料の開発 
 Mazuka Kimura1, Hiroaki Ito2, Takeshi Semba2, Yuzo Okudaira3, Tatsuya Tanaka3 
  (1FES Inc., 2Kyoto Municipal Institute of Industrial Technology and Culture, 3Doshisha University)  
 木村 真束 1，伊藤 彰浩 2，仙波 健 2，奥平 有三 3，田中 達也 3  
  (1FES 株式会社，3 京都市産業技術研究所，3 同志社大学) 17 

11:30 Creation of hollow gel structures through buoyancy and sedimentation control: Development of P-DN gel molding technology for 4D printing 
OP-06 浮力と沈降制御による中空構造ゲルの創出―4D プリンティングに向けた P-DN ゲルの造形技術開発 
 Sora KOMATSU， Hidemitsu FURUKAWA (Yamagata University) 
 小松 宙央，古川 英光 (山形大学) 21 

11:45 Fabrication Method of Temperature-Responsive Hydrogels using Uniaxial Extensional Flow for Improving the Functionality of Soft Actuators 
OP-07 ソフトアクチュエータの機能性向上に向けた一軸伸長流れによる温度応答性ハイドロゲルの造形手法の構築 
 Masaki FUKUDA1, Hakuto NAKAHATA2, Shoto SEKIGUCHI2, William Kai Alexander WORBY2, Yuta KURASHINA2, Yoshiyuki TAGAWA2 
  (1Tokyo University of Agriculture and Technology, 2Graduate school of Tokyo University of Agriculture and Technology)  
 福田 真生 1，中畑 伯斗 2，関口 翔斗 2，ウォービーウィリアム海アレクサンダー2，倉科 佑太 2，田川 義之 2 
  (1 東京農工大学，2 東京農工大学大学院) 25 

12:00 Session 1&2 Authors Interview 
 Session 1&2 オーサーズインタビュー(OP-01～OP-07)  

13:20 - 14:05 
Session 3 

New Mechanism and Unique Structures 1 
新しいメカニズム・ユニーク構造 1 

Session Chair: Takashi TAKENOUCHI (Mitsubishi Chemical Corporation) 
座長： 竹之内 崇 (三菱ケミカル株式会社) 

13:20 Direct Ink Writing 3D Printing for Coral Reef Restoration 
OP-08 Direct Ink Writing 3D プリンタを活用した珊瑚礁の再生  
 Daisuke NAGATOMO1, Chisaki KITAJIMA2, Kazuya SAITO2 (1National Taiwan Normal University, 2Kyushu University) 
 長友 大輔 1, 北島 千朔 2, 斉藤 一哉 2 (1 国立台湾師範大学，2 九州大学) 29 

13:35 Fabrication of Hyperbolic Plane Models Constructed from Zippered Annular Strips 
OP-09 ジッパーを取り付けた円環型の帯による負曲率曲面模型の作成 
 Tamami YAMASAKI, Kanata WARISAYA, Tomohiro TACHI (The University of Tokyo) 
 山﨑 玲美，割鞘 奏太，舘 知宏 (東京大学大学院) 31 

13:50 Additive Manufacturing of High-resolution Poly(butylene succinate) Scaffolds via Melt Electrowriting 
OP-10 Additive Manufacturing of High-resolution Poly(butylene succinate) Scaffolds via Melt Electrowriting 
 Tong Sun, Liu Yang, Simon Luposchainsky, Huali Lu, Shinichi Yagi, Huaizhong Xu (Kyoto Institute of Technology) 
 Tong Sun, Liu Yang, Simon Luposchainsky, Huali Lu, Shinichi Yagi, Huaizhong Xu 
  (Kyoto Institute of Technology) 35 

14:05 Evaluation of Evaporative Cooling Structures Using Wood Powder-Containing Filaments 
OP-11 木粉含有フィラメントによる気化冷却構造の評価 
 Kazuki Yoshida, Hidemitsu Furukawa (Yamagata University) 
 吉田 和生，古川 英光 (山形大学) 39 
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14:25 - 14:55 
Session 4 

Performance Analysis and Value Evaluation 
特性解析と価値評価 

Session Chair: Junichi YAMAOKA (Keio University) 
座長： 山岡 潤一 (慶應義塾大学) 

14:25 Precision-Controlled Elastic Poly(L-lactide-co-ε-caprolactone) Scaffolds via Melt Electrowriting 
OP-12 Precision-Controlled Elastic Poly(L-lactide-co-ε-caprolactone) Scaffolds via Melt Electrowriting 
 Liu YANG，Huaizhong XU，Shinichi SAKURAI (Kyoto Institute of Technology)  
 Liu YANG，Huaizhong XU，Shinichi SAKURAI (Kyoto Institute of Technology) 43 

14:40 Directional Dependence of Stiffness in Origami-Based Mechanical Metamaterials 
OP-13 折り紙に基づくメカニカルメタマテリアルが示す剛性の方向依存性 
 Daiki Ueda1, Kenji Minesugi2, Kosei Ishimura1, Hiromi Yasuda2 (1Waseda University, 2Japan Aerospace Exploration Agency) 
 植田 大樹 1，峯杉 賢治 2，石村 康生 1，安田 博実 2 (1 早稲田大学，2 宇宙航空研究開発機構) 45 

14:55 Three-Dimensional Structure of the Spines and Epidermis of the Spot-fin Burrfish 
OP-14 イシガキフグの棘および表皮の立体構造 
 Joichiro Nogi1, Yuta Shimoda1, Tendo Tomoya1, Tetsuro Morita2, Kazuya Saito3, Tomohiro Tachi1  
 禾 丈一郎 1, 下田 悠太 1, 天童 智也 1, 森田 哲朗 2, 斉藤 一哉 3, 舘 知宏 1 

  (1The University of Tokyo, 2Tokyo University of Marine Science and Technology, 3Kyushu University)  
  (1 東京大学，2 東京海洋大学，3 九州大学) 49 

15:10 Session 3&4 Authors Interview 
 Session 3&4 オーサーズインタビュー(OP-08～OP-14)  

15:30 - 16:15 
Session 5 

Performance Analysis and Value Evaluation 
新規材料の提案と材料特性 2 

Session Chair: Yutaka TOKUDA (KDDI Research, Inc.) 
座長： 徳田 雄嵩 (KDDI 総合研究所) 

15:30 Proposal for Additive Manufacturing Technology Tailored to Regional Agriculture -Development of Additive Manufacturing 
 Using Rice Husk and Rice Flour Paste, and a Surface Coating Method Using Mycelium- 
OP-15 地域農業に寄り添った積層造形技術の提案-籾殻と米粉ペーストを活用した積層造形 
 および菌糸体による表面被覆技術の開発- 
 Kohei MORIMOTO1, Kazutoshi TSUDA2 (1Nagaoka Institute of Design., 2Kyoto Institute of Technology)  
 森本 康平 1，津田 和俊 2 (1 長岡造形大学，2 京都工芸繊維大学) 53 

15:45 Investigation of Okara Upcycling through 3D Food Printing for Sustainable Ingredient Development 
OP-16 Investigation of Okara Upcycling through 3D Food Printing for Sustainable Ingredient Development 
 Chia-Yi Lin1，Jian-You Li1, Tzi-Jung Wang2, Tsuei-Ju Hsieh2 (1National Yang Ming Chiao Tung University, 2National Tsing Hua University) 
 Chia-Yi Lin1，Jian-You Li1, Tzi-Jung Wang2, Tsuei-Ju Hsieh2 

  (1National Yang Ming Chiao Tung University, 2National Tsing Hua University) 57 

16:00 Keratin-derived biomaterials for corneal bioprinting 
OP-17 Keratin-derived biomaterials for corneal bioprinting 
 Leon Balters，Stephan Reichl (Technische Universität Braunschweig)  
 Leon Balters，Stephan Reichl (Technische Universität Braunschweig) 61 
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16:20 - 17:20 
Session 6 

Design Method and Modeling Tools for 4DFF 
4DFF のためのデザイン手法・モデリングツール 

Session Chair: Masaki ICHIHARA (M.ICHIHARA & ASSOCIATES) 
座長： 市原 政喜 (市原国際特許事務所) 

16:20 Fundamental Technology of creating files for 3D printing using voxels format FAV 
OP-18 ボクセルファイル形式 FAV を使った 3D 造形用ファイル生成の基礎技術 
 Jun YAMAZAKI 1, Osamu MIZUNO 2 (1 The University of Tokyo, 2 tetraface Inc.)  
 山崎 淳 1，水野 修 2  (1 東京大学，2 株式会社テトラフェイス) 63 

16:35 A design method for elastic structures with catenary structures in material extrusion 
OP-19 材料押出法におけるカテナリー構造を有する弾性構造体の設計手法 
 Ryosuke NAKAHARA1, Toshikatsu KIUCHI2 (1Kyoto Institute of Technology, Graduate School, 2Kyoto Institute of Technology)  
 中原 稜将 1，木内 俊克 2 (1 京都工芸繊維大学大学院，2 京都工芸繊維大学) 67 

16:50 3D-Printed Adjustable Thoracolumbar Brace Based on Customized Body Measurements,  
 Featuring Front-to-Back Donning, Using a Parametric and Web-Based Design Approach 
OP-20 3D-Printed Adjustable Thoracolumbar Brace Based on Customized Body Measurements,  
 Featuring Front-to-Back Donning, Using a Parametric and Web-Based Design Approach 
 Kai Ting Chien, Jian-You Li (National Yang Ming Chiao Tung University) 
 簡 愷廷，李 建佑 (陽明交通大學) 71 

17:05 Scan to Renew: A Mobile LiDAR and Generative AI Workflow for Simulating Urban Heritage Alternatives 
OP-21 Scan to Renew: A Mobile LiDAR and Generative AI Workflow for Simulating Urban Heritage Alternatives 
 Meng SUN，Masahiro KINOSHITA (Kyoto Institute of Technology)  
 Meng SUN，Masahiro KINOSHITA  (京都工芸繊維大学) 75 

17:20 Session 5&6 Authors Interview 
 Session 5&6 オーサーズインタビュー(OP-15～OP-21)  

17:40 - 17:45 
Information from Committee 

実行委員会からのお知らせ 
Masahiko FUJII (Keio University Institute at SFC)), Vice Chair of 4DFF2025 

4DFF2025 大会副実行委員長 藤井 雅彦 (慶應義塾大学 SFC 研究所) 
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October 24 (Fri.) 
10 月 24 日(金) 

09:00 - 09:05 
Information from Committee 

実行委員会からのお知らせ 
Ryohei YUASA (Keio University), Vice Chair of 4DFF2025 

4DFF2025 大会副実行委員長 湯浅 亮平 (慶應義塾大学) 

09:05 - 10:35 
Session 7 

Value Creation through New Method of Expression and Creation 2 
新しい表現・造形方法による価値創出 2 

Session Chair: Ryohei YUASA (Keio University) 
座長： 湯浅 亮平 (慶應義塾大学) 

09:05 - 09:35 

 

 The Idea of ShinKogei 
IN-01 新工芸について 
 Hiroshi MITACHI (Shinkougeisha) 
 三田地 博史 (新工芸舎) 79 
 

09:35 Considerations for 3D printing of hollow foods using edible support materials 
OP-22 可食サポート材による中空構造食品の 3D 造形実現に向けた検討 
 Ikumu FUJITA, Hidemitsu FURUKAWA (Yamagata University) 
 藤田 生夢，古川 英光 (山形大学) 81 

09:50 Soft Block Molding with Adjustable Porous Flexibility 
OP-23 柔軟性が調整可能な多孔質ソフトブロックによるやわらか造形手法 
 Mitsuhito ANDO, Tomoya YOSHINAGA，Haruo NOMA (Ritsumeikan University) 
 安藤 潤人，吉永 智哉，野間 春生  (立命館大学) 85 

10:05 High-resolution 2D Printing of Complex Fiber-based Patterns Using Melt Electrowriting 
OP-24 High-resolution 2D Printing of Complex Fiber-based Patterns Using Melt Electrowriting 
 Lu Huali, Huaizhong XU (Kyoto Institute of Technology) 
 Lu Huali，Huaizhong XU (京都工芸繊維大学) 89 

10:20 Large-scale robotic clay 3D printing of porous structures for creating macrobiotic living environments 
OP-25 多孔質構造を用いた微生物生息環境の創出のための大規模ロボットによる粘土 3D プリンティング 
 Gergely Peter BARNA1, Bénédicte JACOBS2, Kazutoshi TSUDA1, Thomas ORTIZ3  
  (1Kyoto Institute of Technology, 2Larbitssisters, 3Fungicha) 
 Gergely Peter BARNA1, Bénédicte JACOBS2, Kazutoshi TSUDA1, Thomas ORTIZ3  
  (1Kyoto Institute of Technology, 2Larbitssisters, 3Fungicha) 91 

10:40 - 11:40 
Session 8 

New Mechanism and Unique Structures 2 
新しいメカニズム・ユニーク構造 2 

Session Chair: Yoichiro KOGA (Promethean) 
座長： 古賀 洋一郎 (プロメシアン株式会社) 

10:40 Form-Making and Creative Support with Spatial Puzzles Composed of Plank Materials 
OP-26 平面板による空間的パズルを用いた立体造形と創作支援 
 Yahui LYU, Junwei AO, Shuai SHAO (fofo lab) 
 呂 亜輝，敖 俊偉，邵 帥 (フォフォラボ) 95 

Invited Speech 
招待講演 
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10:55 Design and Evaluation of Twin-Deformation Phase-Transforming Metamaterial Dampers: Toward Applications for Seismic Vibration Damping 
OP-27 双晶変形型相転移メタマテリアルダンパー設計と評価：地震振動減衰への応用に向けて  
 Yuichiro KOIZUMI1, Sei HIROOKA1, Masayuki OKUGAWA1, Yuhen LIU1, Hirotoshi KAWABATA1, Lei WANG1, Hisatoshi KASHIWA1, 
 Shiori TANIGUCHI1, Takaharu NAKANO2 
  (1Graduate School of Engineering, The University of Osaka, 2Institute of Integrated Research, Institute of Science Tokyo) 
 小泉 雄一郎 1，廣岡 勢 1，奥川 将行 1，柳 玉恒 1，川端 弘俊 1，王 雷 1，柏 尚稔 1， 
 谷口 詩織 1，中野 尊治 2  (1 大阪大学大学院，2 東京科学大学) 99 

11:10 Self-Adjusting 4D Sealing with Tough and Flexible Double Network Gels 
OP-28 柔軟でつよく，液体にやさしい──DN ゲルを用いた自己調整型 4D ゲルシール 
 Haruto YAMAZAKI Hidemitsu FURUKAWA (Yamagata University) 
 山﨑 春翔，古川 英光 (山形大学) 103 

11:25 Out-of-plane rotation of parallel-cut paper 
OP-29 平行切り込み切り紙の面外回転 
 Chisato IEKI, Tomohiro TACHI (The University of Tokyo) 
 家木 千里，舘 知宏 (東京大学) 107 

11:40 Session 7&8 Authors Interview 
 Session 7&8 オーサーズインタビュー(OP-22～OP-29)  

13:15 - 13:35 
 Activities Introduction of Organizations Sponsoring SIG-4DFF 

4DFF 研究会協賛団体活動紹介 

KJ Chemicals Corporation 
KJ ケミカルズ株式会社 

Yamagata University Inkjet Development Center 
山形大学インクジェット開発センター 

MadeHere K.K. 
株式会社 MadeHere 

(旧株式会社 3D Printing Corporation) 

Mitsubishi Chemical Corporation 
三菱ケミカル株式会社 

ITOKI CORPORATION 
株式会社イトーキ 

13:35 - 14:50 
Demo/Poster: Short Presentation 

デモ / ポスター： ショートプレゼンテーション 
Host: Junichi YAMAOKA (Keio University) 
司会： 山岡 潤一 (慶應義塾大学) 

 Practical Production of Upcycled Musical Instruments Using Digital Fabrication 
DP-01 デジタルファブリケーションを活用したアップサイクル楽器の制作実践 
 Karin NAKAYAMA, Ako SUZUKI, Honoka KUBO, Nanaka YONEZU, Suzuka KAWANO,  
 Tomohiro INOUE, Norikazu TAI, Kazutoshi TSUDA (Kyoto Institute of Technology) 
 中山 華琳，鈴木 杏子，久保 歩風，米津 七日，川野 涼香，井上 智博，田井 則一，津田 和俊  
  (京都工芸繊維大学) 111 

 Design and development of a homemade 3D printer equipped with a new support structure 
DP-02 新しい支持構造を搭載した自作 3D プリンタの設計開発 
 Kosei HORITA1, Hiroyuki MATSUMOTO2 (1Graduate School of Technologists, 2Institute of Technologists) 
 堀田 晃靖 1，松本 宏行 2 (1 ものつくり大学大学院，2 ものつくり大学) 115 

 Generative Tectonics: A Dialogue Between Code and Clay 
DP-03 ジェネラティブ・テクトニクス: コードと土の対話  
 Yuko ISHIZU1, Junichiro HORIKAWA2, Tomohiro INOUE2, Iumi NOBORIO2, Haruka IWAMI2 (1GEL Inc., 2Kyoto Institute of Technology) 

 石津 優子 1，堀川 淳一郎 2，井上 智博 2，登尾 育海 2，岩見 遙果 2， 
  (1 株式会社 GEL，2 京都工芸繊維大学) 117 



 

vii 

 Social practice of precious plastics x Digital Fabrication 
DP-04 プレシャスプラスチック×デジタルファブリケーションの社会実践 
 Kaito YOSHIZAWA1, Tomohiro INOUE2 (1Kyoto Institute of Technology, 2KYOTO Design Lab) 
 芳澤 海飛 1，井上 智博 2 (1 京都工芸繊維大学，2KYOTO Design Lab) 121 

 A Novel 3D Printing Technique for Fabricating Lightweight and High-Stiffness Structures through Optimized Infill Distribution Based on Stress Analysis 
DP-05 応力解析を用いたインフィル効率化による軽量・高剛性 3D プリント手法 
 Tomohiro TANIGUCHI1， Misuzu YADA1， Hiroya TANAKA2 (1Keio University Graduate School， 2Keio University) 
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Fabrication of Hyperbolic Plane Models Constructed from Zippered Annular Strips 
 

Tamami YAMASAKI, Kanata WARISAYA, Tomohiro TACHI 
 

The University of Tokyo 
 

Abstract
Surfaces with negative curvature are abundant in nature, and many attempts have been made to reproduce their forms 

using flat materials. One known method is to generate a hyperbolic plane model by connecting the inner and outer edges 

of annuli. In this study, we first focused on how the shape of such annular hyperbolic planes varies depending on the 

connection method and clarified the underlying mechanism. We then designed a zipper that allows the inner and outer 

edges of an annulus to be joined and produced multiple identical 3D-printed parts with zippers attached to the annular 

edges. This enabled us to construct geometric models that can be reassembled into various hyperbolic planes. In doing so, 

we realized an easy way to create multiple types of hyperbolic plane models from a single component.

Keywords: hyperbolic plane, differential geometry, 3D printing, papercraft, zipper 
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Such 
structures typically exhibit complex three-dimensional arrangements of their constituents and possess 
strong direction-dependent mechanical properties.
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Figure 2: Bioprinting using hydrogel with cells, 

postprinting crosslinking with UV light  

Figure 1: Keratin extraction after Shindai method    

Figure 1: Keratin extraction after Shindai method
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Nostoc
Photosynthesising Flower Pots

clay printing, multispecies coexistence, organized chaos, Nostoc

“Photosynthesizing Flowerpots”
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3.1 Toolpath generation 

3.2 Clay mixture 
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3.3 3D printing setup

Nostoc
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2

PLA

Designed for a children’s workshop at a music festival, the project aims to promote understanding 
of circular materials and enhance the overall experience through hands-on interaction with 
instruments. This study explores the potential of musical instrument production using recycled 
materials and digital fabrication, resulting in two types of percussion instruments. One of the 
instruments is “Maracoro” made from a upcycled leather pouch filled with acorns. It is designed for 
children to enjoy using their whole bodies to make sound and is constructed entirely from a single 
material (monomaterial). The other is a drum made with a PLA resin body printed using a pellet-
based 3D printer and a drumhead made from upcycled leather. To improve sound quality, repeated 
experiments were conducted by adjusting the design dimensions of the 3D print.

laser cutter, 3D printer, workshop, musical instrument making
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 This study utilizes the construction of a self-made 3D printer as an educational tool. As 3D 
printers become widespread in education, we believe assembling one firsthand foster a deeper 
understanding of the device and imparts future maintenance skills. 
 
To develop a 3D printer suitable for educational use, we first used an open-source, open-hardware 
3D printer as a base and examined its mechanism through the assembly of an actual machine and 
improvements to each part.   
We devised a new mechanism with a simplified support structure, which successfully reduced the 
number of parts and production costs while preserving functionality. 
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A Novel 3D Printing Technique for Fabricating Lightweight and High-Stiffness Structures through 
Optimized Infill Distribution Based on Stress Analysis
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This study introduces “decay-prone concrete,” a salt-infused material designed to encourage 
awareness of the materiality of urban infrastructure. By incorporating salt into the concrete mix, its 
fragility was intentionally increased, enabling controlled short-term transformations. These include 
structural changes and visual effects such as surface whitening caused by efflorescence. Through 
this process of accelerated decay, the research examines how material degradation can serve as a 
design strategy to reveal the temporal nature of urban infrastructure and stimulate new 
perspectives on its lifecycle.
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Bending–Torsional Buckling Analysis of Elastic-Ribbon Polygonal Units
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力学メタマテリアルは構造設計により力学特性
を自在に制御できる新しい材料技術である. 従来は
特定の元素組成に依存していた機械的特性を、ユビ
キタスな元素で実現可能にできるため注目されてい
る. 特に, 資源制約や希少元素への依存からの脱却
が求められる中、付加製造を活用したmmスケール
での構造制御により希少元素で発現していた特性を
豊富な元素によって実現する試みは、持続可能な材
料開発の観点からも重要な意義を有する。 
本研究では, その基礎として電子構造と弾性特

性の相関に注目し, メタマテリアルの密度分布など
の内部構造を制御することで特定の弾性異方性を模
倣するための線形モデルの構築を行う. Fig1に示す
ようなコンセプトで研究を行う . 密度汎関数法
(Density Functional Theory: DFT)による第一原理
計算を用いて弾性異方性・電子構造・化学結合性な
どを計算, そこから得られる特徴量を元に構造を作
成し, 有限要素法(Finite Element Method: FEM)で
検証することで関係性を探索する. その前段階とし
て, それぞれの特徴量の相関関係を比較することで
有効な特徴量の探索を行った. 
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3D-Printed Facade Design and Construction for the Toilet “Mirage of the Island” at the Osaka–Kansai Expo 
 

Azusa TAZUMI  Ryo SUMI  Shoko IKEMOTO  Naoki TAGAWA 

 
ND3M 

Abstract
    At the Osaka–Kansai Expo, Toilet 7 “Mirage of the Island” showcased the fabrication of transparent polycarbonate 
panels using a large-scale 3D printer. Beyond cladding, the project investigated how texture and production constraints 

could inform architectural expression through designer collaboration. The panels create a mirage-like facade that reflects, 
transmits, and distorts the surrounding landscape. Prototypes produced during experimentation were re-pelletized and 
reused as exterior benches, presenting a circular material cycle. This work demonstrates the architectural potential of 3D-

printed façade materials and their reuse as a practical model of sustainable social implementation. 

Keywords: 3D printer  architecture  Osaka–Kansai Expo  facade  polycarbonate  recycled pellets 
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