
•  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5746-4 
 

5th CIRP International 
Conference on BioManufacturing 
(BioM 2022) 

Maierato, Italy 
22 – 24 June 2022 

 

Editors: 
 
Elisabetta Ceretti 
Luigino Filice 
 
 

 

 

Procedia CIRP Volume 110 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2022) The Authors. Published by Elsevier Ltd. 

Creative Commons Attribution 4.0 International License.  

License details: http://creativecommons.org/licenses/by/4.0/. 

 

No changes have been made to the content of these proceedings. There may be changes to pagination,  

and minor adjustments for aesthetics. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

For permission requests, please contact the publisher: 

  

Elsevier B.V. 

Radarweg 29 

Amsterdam 1043 NX 

The Netherlands 

 

 

Phone:  +31 20 485 3911 

Fax:  +31 20 485 2457 

 

http://www.elsevierpublishingsolutions.com/contact.asp 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

Preface .................................................................................................................................................................. 1 

Elisabetta Ceretti, Luigino Filice 

The Effect of Machining Cooling Strategies on the Corrosion Fatigue Performances of the AZ31 

Magnesium Alloy ................................................................................................................................................. 2 

R. Bertolini, Hc Jansen, A. Ghiotti, S. Bruschi 

Analytical Modeling of Micro-Milling Operations on Biocompatible Ti6Al4V Titanium Alloy ........................ 8 

Andrea Abeni, Cristian Cappellini, Paola Serena Ginestra, Aldo Attanasio 

Analysis of the Removal Mechanism of Ferroalloy by Acidithiobacillus Ferrooxidans .................................... 14 

Lin Weimin, Huang Hui, Ma Fei 

Bio-Based Thin Film Coatings Using Sustainable Materials ............................................................................. 20 

Marvin Christopher Vincenzo Omelan, Kristina Lachmann, Hannes Meyer, Ann-Kathrin 

Stieghan, Michael Thomas 

Function Oriented Biological Transformation of a Lubrication Process System ............................................... 26 

Johanna Hagen, Robar Arafat, Tim Abraham, Christoph Herrmann 

Implementation of an Automated Manufacturing Platform for Engineering of Functional 

Osteochondral Implants ...................................................................................................................................... 32 

J. Krieger, B. Nießing, N. König, C. Mota, R. H. Schmitt 

Experimental and Numerical Investigation of Large Strain Extrusion Machining of AZ31 

Magnesium Alloy for Biomedical Applications ................................................................................................. 36 

M. R. Saffioti, R. Bertolini, D. Umbrello, A. Ghiotti, S. Bruschi 

Ti6Al4V Surface Modification Techniques to Modulate Bone Cell Response: A Review ................................ 41 

Michela Sanguedolce, Giovanna Rotella, Luigino Filice, Fabrizio Micari 

Investigation of Bio-Based Cooling Lubricants for the Machining of Aircraft Stainless Steels ........................ 47 

Erik Selbmann, Marcus Preiß, Anas Ben Achour, Uwe Teicher, Steffen Ihlenfeldt 

Biological Transformation in Process Simulation for Enhancing Ecological Sustainability 

Indicators ............................................................................................................................................................ 53 

Valentina König, Magda Berkhahn, Theresa Riedelsheimer, Denys Plakhotnik, Marc Stautner 

Machinability of TiNb Bio-Compatible Alloys .................................................................................................. 59 

Gaël Le Coz, Laurent Peltier, Romain Piquard, Pascal Laheurte, Alain D’Acunto 

Influence of Surface Topography on Junction Strength of Modular Hip Endoprostheses ................................. 64 

Berend Denkena, Christof Hurschler, Benjamin Bergmann, Beate Legutko, Bastian Welke 

Unconventional Milling of Zirconia-Based Bioceramic Material with Nanosecond Pulsed Laser .................... 70 

Ponticelli Gennaro Salvatore, Venettacci Simone, Tagliaferri Flaviana, Trovalusci Federica, 

Guarino Stefano 

Preliminary Study on the Use of 3D Printed Biodegradable Polymeric Sheet for the Manufacturing 

of Medical Prostheses by SPIF ........................................................................................................................... 76 

M. L. Garcia-Romeu, I. Ferrer, C. Pasotti, J. Coma, G. Centeno 



Influence of Process Parameters on Surface Topography of Nitinol Manufactured by Fiber Laser 

Cutting for Medical Applications. ...................................................................................................................... 82 

Cadena C. Mariana, Elisa Vázquez-Lepe, J. Israel Martínez-López, Ciro A. Rodríguez, Erika 

García-López 

A Computational Model for the Design Optimization of Multi-Electrode Arrays by Aerosol-Jet 

Printing ............................................................................................................................................................... 87 

Ileana Armando, Michela Borghetti, Emilio Sardini, Mauro Serpelloni 

Micro-Texturing of Molds Via Stereolithography for the Fabrication of Medical Components ........................ 93 

Vito Basile, Francesco Modica, Rossella Surace, Irene Fassi 

Biocompatibility Evaluation of Encapsulated Silver-Based Printed Circuits for In-Vitro Long-Term 

Sensing Devices ................................................................................................................................................. 99 

Rosalba Monica Ferraro, Miriam Seiti, Paola Serena Ginestra, Elena Laura Mazzoldi, Silvia 

Giliani 

Mechanical and Microstructural Evaluation of Solid-State Foamed Ti6Al4V-ELI Alloy ............................... 105 

P. Guglielmi, A. Piccininni, A. Cusanno, A. A. Kaya, G. Palumbo 

The Influence of the Manufacturing Process Conditions on the In-Vitro Bio-Performance of 

Titanium Alloys ................................................................................................................................................ 111 

A. Piccininni, P. Guglielmi, A. Cusanno, M. Pitton, G. Palumbo 

The Mechanical Reliability of Vat Photopolymerization 3D Printing of Isosorbide-Derived 

Polyester Porous Tissue Engineering Scaffolds. .............................................................................................. 117 

Raquel Tejeda-Alejandre, Rohan Charles, Prit Patel, Jan Lammel-Lindemann, David Dean 

Ultrafast Laser Micromanufacturing of Microfluidic Devices ......................................................................... 122 

Leonardo Orazi, Vincenzina Siciliani, Riccardo Pelaccia, Keltoum Oubellaouch, Barbara 

Reggiani 

Surface Characterization of Ultra-Short Laser Textured Titanium for Biomedical Application ...................... 128 

Michela Sanguedolce, Giovanna Rotella, Vincenzina Siciliani, Riccardo Pelaccia, Luigino 

Filice 

Structure Protects Function - An Enabler for the Functionalization of Component Surfaces by 

Biohybrid Coatings ........................................................................................................................................... 133 

Thomas Bergs, Ulrich Schwaneberg, Sebastian Apelt, Felix Jakob, Sebastian Barth 

On the Fabrication of Modular Linear Electromagnetic Actuators with 3D Printing Technologies. ............... 139 

Antonio Pavone, Gianni Stano, Gianluca Percoco 

Bioprinting Process Optimization: Case Study on PVA (Polyvinyl Alcohol) and Graphene Oxide 

Biocompatible Hydrogels ................................................................................................................................. 145 

R. Rovetta, A. Pallavicini, P. S. Ginestra 

Retrofitting of an Affordable 3D Printer: Towards a Material Efficient and Low-Cost Bioprinting 

System .............................................................................................................................................................. 150 

Juan Enrique Pérez Cortez, Víctor Hugo Sánchez, Elisa Vázquez-Lepe, Grissel Trujillo De 

Santiago, J. Israel Martínez-López 

Fused Filament Fabrication of Bioresorbable Stent on a Rotating Mandrel ..................................................... 156 

Gurminder Singh, Ryan Paetzold, Fergal Coulter, Colin J. McMahon, Eoin O’Cearbhaill 



Development of a 3D Printed Benchtop Model of the Pulmonary System to Assist in the 

Development of Device to Treat Large Pulmonary Thrombo-Embolic Disease .............................................. 162 

Rachel Cassar Torreggiani, Gurminder Singh, William Torreggiani, Eoin O’Cearbhaill 

Fused Filament Fabrication for One Shot Additive Manufacturing of Capacitive Force Sensors .................... 168 

Gianni Stano, Francesco Bottiglione, Gianluca Percoco 

Aerosol Jet® Printing on Stereolithography Resin Substrates for In-Vitro Dual Bioreactor Sensing .............. 174 

Miriam Seiti, Paola Serena Ginestra, Akash Verma, Elisabetta Ceretti, Eleonora Ferraris 

Collagen Composite Inks for Aerosol Jet® Printing in Bone Tissue Engineering Applications ...................... 180 

Olivier Degryse, Veerle Bloemen, Eleonora Ferraris 

Exploring Properties of Edible Hydrolyzed Collagen for 3D Food Printing of Scaffold for 

Biomanufacturing Cultivated Meat .................................................................................................................. 186 

Vishvesh Koranne, Olivia Li Cong Jonas, Harsa Mitra, Salil Bapat, Ajay P. Malshe 

AM to Produce Load-Bearing Prostheses: A Viable Technological Perspective for Now, in a Near 

Future, Or Never? ............................................................................................................................................. 192 

Elisabetta M. Zanetti, Gionata Fragomeni, Michela Sanguedolce, Giulia Pascoletti, Gerardo 

Catapano 

Additive Manufacturing of PLA to Mimic the Thrust Force of Mandibular Bone During Drilling ................. 198 

Leonardo Riva, Roberto Pagani, Antonio Fiorentino, Alberto Borboni 

3D Stereolithography for Hollow Cerebral Aneurysm Models ........................................................................ 202 

Guarino Stefano, Ponticelli Gennaro Salvatore, Scerrati Alba, Vesco Silvia, Trovalusci 

Federica 

A Feasibility Analysis of a 3D Customized Upper Limb Orthosis ................................................................... 207 

Francesca Sala, Mattia Carminati, Gianluca D’Urso, Claudio Giardini 

3D Printing of Biocompatible Scaffolds for Eye Tissue Engineering .............................................................. 213 

E. L. Mazzoldi, L. Riva, R. M. Ferraro, P. S. Ginestra, S. C. Giliani 

In-Situ Monitoring of Defects in Extrusion-Based Bioprinting Processes Using Visible Light 

Imaging ............................................................................................................................................................. 219 

Simone Giovanni Gugliandolo, Alessandro Margarita, Silvia Santoni, Davide Moscatelli, 

Bianca Maria Colosimo 

Analysis of the Influence of Inner Morphology on Blood Flow in 3D-Printed Bone Scaffolds ...................... 225 

Antonio Quatrano, Carlotta Fontana, Felice Rubino, Nicola Cappetti, Pierpaolo Carlone 

A Novel Direct Ink Writing Manufacturing System to 3D Print Highly Concentrated Silk Fibroin ................ 231 

Enric Casanova-Batlle, Antonio J. Guerra, Joaquim Ciurana 

Chaotic Printing of Hydrogel Carriers for Human Mesenchymal Stem Cell Expansion .................................. 236 

Ryan Hooper, Amanee Abu Arish, Raquel Tejeda Alejandre, Ryan Brune, David Dean 

Patient-Specific Cardiovascular Superelastic NiTi Stents Produced by Laser Powder Bed Fusion ................. 242 

Valentina Finazzi, Francesca Berti, Roger J. Guillory II, Lorenza Petrini, Ali Gökhan Demir 

A New Generation of Highly Customized Mg Alloy-Based Implants ............................................................. 247 

Giuseppe Serratore, Antonio Piccininni, Luigi De Napoli, Romina Conte, Giuseppina 

Ambrogio 



Development of a Smart Glucose Monitoring Device ...................................................................................... 253 

Ilesanmi Daniyan, Smart Ikuponiyi, Lanre Daniyan, Ikenna Damian Uchegbu, Khumbulani 

Mpofu 

Technological Scouting of Bi-Material Face Masks: Simulation of Adherence Using 3D Facial 

Norms ............................................................................................................................................................... 259 

Elisa Ficarella, Angelo Natalicchio, Roberto Spina, Luigi Maria Galantucci 

Material Removal of Hip Stem Prosthesis Using Bio-Inspiration from Trabecular Bone ................................ 265 

Mathieu Bilhère-Dieuzeide, Julien Chaves-Jacob, Emmanuel Buhon, Guillaume Biguet-

Mermet, Jean-Marc Linares 

3D Printing and Computational Modeling for the Evaluation of LVOT Obstruction in Transcatheter 

Mitral Valve Replacement ................................................................................................................................ 271 

Chiara Catalano, Stefano Cannata, Valentina Agnese, Gianluca Buffa, Caterina Gandolfo 

α-Tocopherol-Loaded Nanoparticles Based on Chitosan as Potential Tools in Psoriasis Treatment ............... 277 

Sonia Trombino, Federica Curcio, Teresa Poerio, Emma Piacentini, Luigino Filice 

Meltelectrowriting of Polycaprolactone Thin Membranes with High Porosity ................................................ 282 

Javier Vazquez-Armendariz, Raquel Tejeda-Alejandre, Aymin Bahhur, Ciro A. Rodriguez, 

David Dean 

Design and Manufacturing of Bone-Like Composites ..................................................................................... 287 

A. Cuneo, F. Timossi, L. Musenich, A. Stagni, F. Libonati 

Biological Transformation: Principles to Enhance Holistic Production Systems ............................................. 293 

Annika Lange, Thomas Knothe, Holger Kohl, Günther Seliger 

Form-Function Relationship Between Trabecular Bone Architecture and Biomechanical Function 

in the Horse Humerus ....................................................................................................................................... 299 

Cadoret Nicolas, Chaves-Jacob Julien, Linares Jean-Marc, Houssaye Alexandra 

Integration of Bio-Based Insulation Materials as a Contribution to the Biological Transformation of 

Production Technology .................................................................................................................................... 305 

D. Reibert, F. Tzanetos, S. Sydow, I. Bialuch, C. Brecher 

Condition Monitoring of Multi-Material Lightweight Components Through a Sensitive Outer Skin 

Using Fiber-Bragg-Grating Sensors ................................................................................................................. 311 

M. Warnck, M. Binder, G. Edelmann, M. Früchtl, I. Taha 

Three-Dimensional Hydrophobic Platforms for in Vitro Tumoroid Culture .................................................... 317 

David Angelats Lobo, Paola Ginestra, Elisabetta Ceretti, Joaquim Ciurana, Teresa Puig 

A Novel Dental Reconfigurable Drilling Guide Based on Standardized Drilling Sleeves and 

Personalized Substrate ...................................................................................................................................... 323 

Airong Zhang, Song Zhang, Yuan Gao, Lu Yang, Haixia Su 

A Review of Manufacturing Techniques for Subcutaneous Drug Delivery Implants ...................................... 329 

Khoshick Ganesh, Shihhsien Yang, Sofia Schillace, Valeria Vita, Ping Guo 

Study of Binary PLA/PBSA and Ternary Blends PLA/PCL/PBSA for the Manufacturing of Single 

Dose Strips ....................................................................................................................................................... 335 

Clizia Aversa, Giulia Cappiello, Massimiliano Barletta 

Design of Compostable Materials for the Manufacturing of Flexible Tampon Applicators ............................ 342 

Giulia Cappiello, Clizia Aversa, Massimiliano Barletta 



Preliminary Tests on PEG-Based Thermoresponsive Polymers for the Production of 3D Bioprinted 

Constructs ......................................................................................................................................................... 348 

Silvia Santoni, Mattia Sponchioni, Simone Giovanni Gugliandolo, Bianca Maria Colosimo, 

Davide Moscatelli 

Technological Scouting of Bi-Material Face Masks: Experimental Analysis on Real Faces ........................... 354 

Elisa Ficarella, Angelo Natalicchio, Roberto Spina, Luigi Maria Galantucci 

Investigation of Hydrogel and Gelatin Bath Formulations for Extrusion-Based 3D Bioprinting 

Using Deep Learning ........................................................................................................................................ 360 

Joel Allencherry, Nanditha Pradeep, Rachel Shrivastava, Lisa Joy, Tugrul Özel 

Mechanical Simulation Considering Anisotropy of Trabecular Scaffolds for 3D-Printed 

Biomimetic Bone Implants ............................................................................................................................... 366 

Carlos G. Helguero, Carla J. Cruz, Joselyne M. Silva, Jocelyne A. Acosta, Hernan Lara-

Padilla 

Modelling and FE Simulation of 3D Printed Co-Cr Lattice Structures for Biomedical Applications .............. 372 

F. Cantaboni, P. Ginestra, M. Tocci, A. Colpani, E. Ceretti 

Production and Characterization of the Poisson’s Ratio of Cellular Structured Metamaterials by 

Additive Manufacturing ................................................................................................................................... 378 

Leonardo Riva, Paola Serena Ginestra, Stefano Pandini, Chiara Pasini 

On the Use of Micro-Computed Tomography for Pre-Clinical Testing of Cardiovascular Devices 

that Treat Intravascular Calcium ...................................................................................................................... 383 

Robert S. Chisena, Hitinder Gurm, Albert J. Shih 

Experimental Study of the Compression Stress of Artery Tissue in Bipolar Electro-Surgery 

Modality ........................................................................................................................................................... 389 

Li Liqing, Liu Bo 

Cutting Characteristics of Implant Materials in Milling ................................................................................... 395 

Takashi Katagiri, Shoichi Tamura, Hidekazu Nozue, Takashi Matsumura 

Author Index 

 


