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Venue: 
• Online 

• Offline: Room 206, Material 
Science and Engineering 
Centre, School of Mechanical 
and Materials Engineering, 
University College Dublin, 
Belfield, Dublin 4, Ireland 

The Polymer Replication on 
Nanoscale (PRN) conference 
series has been held 
previously in Denmark, 
Switzerland and Germany and 
is established as an important 
international forum for leading 
experts to exchange latest 

developments, research 
findings and future vision for 
polymer micro/nano 
manufacturing and its 
applications. 

It is our great pleasure to 
invite you to the 8th 
International PRN Conference, 

organised by the UCD Centre 
of Micro/Nano Manufacturing 
Technology (MNMT-Dublin). 

PRN 2022 
9th~10th, May, 2022

University College  Dublin 

University College Dublin
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PRN2022 PROGRAM 
9-10 May, 2022 

Venue:  

Online or  

Room 206, UCD Material Science and Engineering Center 
School of Mechanical & Materials Engineering 
University College Dublin 
Belfield, Dublin4 

Monday 9 May 2022, PRN 2022 Conference Time Page

09:00-10:00 Individual pre-conference meetings 

10:00-10:10

Kenneth Stanton (Head of UCD School of Mechanical and 
Materials Engineering, Ireland) 
Welcome address

10:00-10:20 Nan Zhang (MNMT-UCD, Ireland)  
Welcome to the Polymer Replication on Nanoscale 2022

Session 1: Mastering and tooling (10:20-12:55)  

Chair: Michael Gilchrist (UCD, Ireland) 

10:20-10:55

Nan Zhang (MNMT-UCD, Ireland) 
Manufacturing of plastic microfluidics: Translating microfluidic 
devices from laboratory prototyping into scale-up production

30

10:55-11:30 

Invited: Gert-Willem Römer (University of Twente, 
Netherland)  
Laser texturing on using (ultra) short pulsed lasers:  
Fundamentals and applications 

20

11:30-12:05 
Invited: Graham Cross (TCD, Ireland)  
Advanced mould technology for injection moulding of 
optoelectronic parts 

21

12:05-12:30 
Yang Zhang (DTU, Denmark) 
Surface micro structuring injection moulding using soft tooling 

31

12:30-12:55 

Tianyu Guan (UCD, Ireland)  
Synthesis of two-dimensional WS2/nickel nanocomposites via 
electroforming for high-performance micro/nano mould tools 

32

12:55-13:15 Virtual Networking, coffee break (Online, Breakout room) 

13:15-13:50 Lunch break (individually) 

13:50-14:00 Lab tour (video version)
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Session 2: Microfluidics and functional surfaces I (14:00-17:00) 

Chair: Nan Zhang (UCD, Ireland) 

Time Events Page

14:00-14:35 
Invited: Henne van Heeren (Enabling MNT, Netherland)  
Trends in the microfluidic industry 2022 

22

14:35-15:00 
Rafael Taborisky (DTU, Denmark) 
Engineering of wetting properties for polymer surfaces 

33

15:00-15:25 

Meng Li (Zurich Instruments, Switzerland) 
Fast electrical impedance spectroscopy for microfluidic single cell 
characterization and counting  

34

15:25-15:35 Coffee break

15:35-16:00 
Damien King (FPC-DCU, Ireland) 
Injection moulded microfluidic lab on a disc platform for 
extracellular vesicle analysis 

35

16:00-16:25 
Rohit Mishra (DCU, Ireland) 
POC Microfluidic Platform Technologies: Bridging the 
Translational gap

36

16:25-17:00 
Invited: Jed Harrison (FPC-DCU, Ireland) 
Micron and Nano-scale Polymer Systems for Biochemical 
Analysis 

23

17:00-17:20 Virtual Networking, coffee break (Online, Breakout room) 
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Session 3: Micro/nano Replication (09:00-11:00) 

Chair: Damien King (DCU, Ireland) 

Time Events Page

09:00-09:35 Invited: Per Magnus Kristiansen (FHNW, Switzerland)  
Polymer surface topographies go industrial 

24

09:35-10:10 
Invited: Giovanni Lucchetta (Unipd, Italy) 
Modeling the replication of submicron-structured surfaces by 
micro injection moulding 

25

10:10-10:35 
Nastasia Okulova (In-mold, Denmark) 
Roll-to-roll Extrusion Coating – expanding the boundaries of roll-
to-roll replication in thermoplastic materials 

37

10:35-11:00 
Sana Zaki (UCD, Ireland) 
Shaping of mould tools manufactured by UV LIGA and 3D 
printing 

38

11:00-11:20 Virtual Networking, coffee break (Online, Breakout room) 

Session 4: Microfluidics and functional surfaces II (11:20-12:55)  

Chair: Per Magnus Kristiansen (INKA FHNW, Switzerland) 

Time Events Page

11:20-11:55 
Invited: Ruth Schmid (SINTEF, Norway) 
Nanomedicine today and tomorrow 

26

11:55-12:30 
Invited: Eoin O'Cearbhaill (UCD, Ireland) 
3D printing of medical devices designed towards optimal soft 
tissue interaction    

27

12:30-12:55 
Yuyang Zhou (Soochow University, China) 
Scalable mass manufacturing process for micro/nanostructure   
engineered plastic films with viral and microbial resistance 

39

12:55-13:15 Virtual Networking, coffee break (Online, Breakout room) 

13:15-14:00 Lunch break (individually) 

Tuesday 10 May 2022, PRN 2022 Conference 



5

Session 5: Advanced materials for micro/nano structuring (14:00-16:20) 

Chair: Hengji Cong (UCD, Ireland) 

Time Events Page

14:00-14:35 
Invited: Wenxin Wang (UCD, Ireland) 
Biopolymer-based tough hydrogels for additive manufacturing 

28

14:35-15:00 
Brian Vohnsen (UCD, Ireland) 
From wavefront sensors to retinal implants with polymers 

40

15:00-15:25 
S. Bishnoi (DTU, Denmark) 
Fabrication and evaluation of microgel shapes as carriers for 
delivery of biomacromolecules 

41

15:25-15:50 

Xiaoyu Wang (UCD, Ireland) 
A novel hydrophilic and antibacterial coating based on 
functionalized chitosan 42

15:50-16:15 
Seyed Masih Mousavizadeh (UCD, Ireland) 
Multifunctional strong-bonded 3-layered polymer coating on 
WE43 for drug-eluting stent applications 

43

16:15-16:20 
Voting for the Best Presentation Awards for Early-Stage 
Researchers (Online) 

16:20-16:40 Virtual Networking, coffee break (Online, Breakout room) 

16:40-16:50 
Announcement of Best Presentation Awards and closing by Nan 
Zhang 

16:50-17:30 Networking, Beer/Refreshments 

Close of PRN 2022 and announcement of PRN 2023 
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Scope of the Conference: 

The conference will address issues in large scale replication of micro- and nanostructures in polymer 
materials including: 

• Manufacturing of structured moulds, inserts or shims for polymer replication 

• Industrial replication technologies, injection moulding, roll-to-roll techniques and other innovative 
processes 

• Materials for replication of polymer micro- and nanostructures 

• Applications for functional micro- and nanostructured polymer surfaces 

• Metrology and characterisation of micro- and nanostructured polymer surfaces 

• Simulation and computing of different phenomena for micro- and nanoscale replication 

Local Organising Committee:  
• Nan Zhang (UCD, Ireland) 

• Michael Gilchrist (UCD, Ireland) 

• Graham Cross (TCD, Ireland) 

• Damien King (FPC-DCU, Ireland) 

• Hengji Cong (UCD, Ireland) 

Conference Sponsors: 
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Media partners: 
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Special issue:
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Best presentation award to early-stage researchers:

Supported by H2020-MSCA-ITN: SIMMPER_MedDev
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Microinjection moulded plastic Microfluidic chip 
@Produced by MNMT-Dublin

Nickel mould with minimum channel size 80micron, aspect ratio ~3 
@Produced by MNMT-Dublin
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WELCOME 

Welcome to the PRN 2022  

On behalf of the organising committee, I sincerely welcome 
you to University College Dublin for the 8th International PRN 
Conference.  

It is my pleasure to host PRN 2022 at UCD by gathering 
world leading experts in the area of ultra-precision/precision 
machining, micro/nano replication and applications that 
pertain to microfluidics, optics and medical devices.  
Ireland is one of Europe’s largest MedTech hotspots and, as a 
globally recognised centre of excellence, is home to 300+ 
companies, employing 32,000 people. Nine of the world's 
top ten medical device companies have manufacturing 
operations here.  As polymer materials are important for 
medical device manufacturing, there are more than 230 
polymer companies in Ireland with employing 7,000 people 
and with exports valued at €1.62 billion annually. However, 
most of these companies focus on large-scale product 
manufacturing. Polymer micro/nano manufacturing has been 
used in many fields including medical technology, 
automotive technology, life science and optical industry. 
Future developments will include developing freeform large-
area micro/nano structures for innovative applications. It is 
our wish that this conference will trigger innovation and 
encourage new connections between our participants.  

PRN 2022 has an exciting programme in which you will hear 
about state-of-the-art technologies in fabricating Micro/Nano 
masters and mould tools, micro/nano replication using nano 
imprinting and injection moulding, and advanced materials 
for micro/nano structuring, and applications in areas of 
microfluidics, optics and biomedical devices. The coming two 
days will present a strong programme of 9 invited talks and 
14 oral presentations. 

We wish that you enjoy the conference and find it fruitful for 
your network and development. 

Thank you and enjoy! 
Nan Zhang 

Dr Nan Zhang
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INVITED SPEAKERS 
Jed Harrison 
Professor, Department of Chemistry, University of Alberta, Edmonton, AB, Canada 
Professor, Dublin City University, Dublin, Republic of Ireland 

“Micron and Nano-scale Polymer Systems for Biochemical Analysis ” 

Biography: 
Prof. Jed Harrison (Scientific Director of FPC@DCU) is co-author of +250 scientific 
publications, including reviews, books and patents (Scopus h-index 60, 14456 
citations). His research is focused on the application of microfabrication methods and 
micromachining technologies to analytical systems and chemical sensors. He is the 
recipient of a number of awards (e.g. Canadian Society for Chemistry’s McBryde 
Medal, Maxxam Award, the Golay Award, elected Fellow of the Royal Society of Canada). He has supervised numerous 
postdoctoral researchers, PhD, MSc and BSc students. 
He has a strong record in the delivery of impactful research have contributed to more than 400 research publications in 
the field of microsystems  and microfluidic lab-on-a-chip technologies, amongst them over 100 scientific papers  in 
mostly top-quartile journals (78 senior authored). His latest h-index at Scopus amounts to 60 (as of January 2022). His 
application-focused, translational research approach is documented by an intellectual property portfolio comprising of 
25 granted patents, about 60 filings, and an extended track record of successful collaborative research and technology 
development projects with industrial and leading-edge academic partners. His work has spawned several successful 
commercialisation activities, patent licencing and the foundation of companies and he has served on Scientific 
Advisory Boards of several technology start-ups and multinational companies. He has contributed to raise  research 
income of more than €59 million, of which more than €15 million has directly supported my own group’s/centre’s 
research and technology development activities. 
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INVITED SPEAKERS 
Dr. Ruth Schmid 
Vice President Marketing at SINTEF Industry in Trondheim, Norway  

“Nanomedicine today and tomorrow”  

Biography: 
Dr. Ruth Schmid is Vice President Marketing at SINTEF Industry in Trondheim, Norway 
with special responsibility for the area of medical technology, including 
nanomedicine. SINTEF is one of Europe's largest independent non-profit research 
institutes. She has an undergraduate education in organic chemistry and a PhD in physical organic chemistry from ETH 
Zürich, Switzerland. Her present research activities include the preparation and characterisation of micro- and 
nanoparticles by various technologies and from a wide variety of materials (including biodegradable polymers and 
hybrid materials), as well as the surface modification of polymers and polymer particles by wet chemistry, to introduce 
tailor-made properties. Lately, focus has been on the encapsulation and immobilisation of liquids and solids from 
emulsions, for protection and controlled release. Another focus has been on coating of biomaterials by self-assembling 
methods and covalent attachment with biocompatible, biomimetic and functional coatings, e.g. for introduction of 
antimicrobial properties, for increased osseo-integration or for immobilisation of biological molecules.   A field of 
special interest are the emerging fields of nanomedicine, targeted drug delivery and release, nanotechnology-based 
diagnostics and regenerative medicine, with special focus on applications based on particle technology and surface 
modification. She has special focus on applied research and product orientated solutions and has long-term 
experience in translation from lab to pilot scale, e.g. through the development of the Dynabeads. She has business 
development experience, e.g. through SINTEFs various drug delivery platforms. She is a past president of the 
Controlled Release Society (CRS) and the past chair of the European Technology Platform on Nanomedicine (ETPN). 
She is a member of the College of Fellows of AIMBE and CRS. She is author/co-author of 67 peer reviewed 
publications (citations 2358; h-index. 22). 
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INVITED SPEAKERS 
Prof. Wenxin Wang 
Science Foundation Ireland Principal Investigator 

“Biopolymer-based tough hydrogel for additive manufacturing” 
  
Biography: 
Wenxin Wang is Full Professor in Skin Research and Wound Healing, a Science 
Foundation Ireland (SFI) Principal Investigator at the Charles Institute of Dermatology, 
School of Medicine, University College Dublin (UCD), and a member of UCD Academic 
Council. He won the highly prestigious “Young Scientist Prize in Regenerative Medicine” 
in 2010 at TERMIS-EU conference, the “SFI Principal Investigator award” in 2011 and the 
DEBRA Award for Excellent EB Patient Service in 2014, which highlight his work ethic and 
achievements. Prof. Wang’s scientific interests are in the areas of biomaterials, stem cell and gene therapy for the 
treatments of skin wounds, cardiovascular and neural degenerative diseases. His scientific contribution and 
achievements have been recognized both nationally and internationally including over 200 peer-reviewed scientific 
journal papers (Nat. Commun., Nat. Rev. Chem., Sci. Adv., Angew. Chem., JACS, Chem. Sci. and Nano Letters etc.), 5 
book chapters, 25 patents, 140 conference abstracts and presentations, and 110 invited lectures and keynote 
presentations. Since 2009 he has graduated 19 PhD students and mentored over 25 postdoctoral researchers. His 
achievements have gained the increased interest in the wider public community with publicity media activities (56 
times in TV Documentary, Videos and Newspapers), for example in  RTE-TV, ‘The Sunday Times’, ‘The Irish Times’, 
‘Science Daily’ and ‘Chemistry World’. He has been awarded significant funding (ca. 11.3 million Euros) from different 
sources, e.g., SFI, Health Research Board (HRB), Irish Research Council (IRC), Enterprise Ireland (EI) and European Union 
(EU-FP7 & EU Horizon 2020) to support his research activities. Prof. Wang has acted as the symposium convener and 
chair, the member of organizing committees and the member of the conference advisory board for 31 international 
conferences and has been selected as an expert reviewer and panel member by 25 international research councils and 
funding bodies. As the founder, Prof Wang has launched 3 companies - Vornia Ltd (www.vornia.com, acquired by 
Ashland - a Fortune500 US company in Jan. 2018, renamed as Ashland Specialties Ireland), Blafar Ltd. 
(www.blafar.com), and Branca Bunús Ltd. (www.brancabunus.com). Furthermore, he has licensed 7 new technologies 
to 4 companies: Ashland, Amryt Biopharm, Blafar and Branca Bunús, and successfully launched and commercialized 5 
newly developed technologies onto the market. 

http://www.vornia.com/
https://blafar.com/
https://brancabunus.com/


15

INVITED SPEAKERS 
Henne van Heeren 
Funders of enablingMNT and one of funding members of the Microfluidics 
Association 

“Trends in the microfluidic industry 2022”  

Biography: 
Henne worked as a production manager and business development manager in the 
industry. In 2003 he was one of the founders of enablingMNT. Currently Henne is 
working within enablingMNT as a consultant and market analyst in the field of microfluidics. One of his activities is 
assisting (start-up) organizations in the process of industrialization and commercialization. Recently he brought 
together several parties interested in the development of guidelines and standards for microfluidics. He is one of the 
founding members of the Microfluidics Association, where several companies and other organisations are working 
together developing industry wide applicable protocols and standards in microfluidics. 

PROF.DR.IR. G.R.B.E. RÖMER (GERT-WILLEM) 
Chair of Laser Processing, University of Twente, The Netherlands 

“Laser texturing using (ultra) short pulsed lasers:  Fundamentals and 
applications ” 

Biography: 
Prof.dr.ir. Gert-willem Römer holds a PhD in Mechanical Engineering (1999) of the 
University of Twente in The Netherlands. He has over 20 years of experience in 
executing as well as managing national and international research projects in the 
field of laser-material processing, for a large number of public bodies and companies. He is currently (co)leading 5 
research projects, involving 8 PhD’s. He is co-author of over 60 publications in peer-review scientific journals, 4 books, 5 
book chapters, 6 patents and over 80 conference contributions. His scientific focus is on the fundamental physical 
phenomena occurring during laser-material interaction, in order to optimize laser-material processing for laser-based 
manufacturing. Main processes are material processing using ultra short pulsed laser sources for micro- and nano-
machining, and laser cladding and additive manufacturing (3D printing) using high power laser sources. As well as, the 
development of models, as well as sensors and real-time control algorithms for laser-material processes (to ensure 
reliable processing results). In addition, as manager R&D of a company (2002-2008), he developed advanced robotics 
medical aids, and developed a broad experience in knowledge transfer and management of R&D projects in the 
private sector. 
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INVITED SPEAKERS 
Prof. Dr. Per Magnus Kristiansen 
FHNW University of Applied Sciences and Arts, Northwestern Switzerland, School of 
Engineering, Institute of Polymer Nanotechnology (INKA), Switzerland 

“Polymer surface topographies go industrial ” 

Biography: 
Prof. Dr. Per Magnus Kristiansen  is head of the INKA Institute of Polymer 
Nanotechnology at FHNW University of Applied Sciences and Arts Northwestern 
Switzerland. He studied Materials Sciences and did his PhD in Polymer Technology both at ETH Zürich. From 2004 to 
2009, he gained industrial experience at Ciba Specialty Chemicals, first in R&D on supramolecular additives for 
nucleation/clarification, breathable films, and electret filters and later focusing on stabilizers and functional additives as 
application specialist for the automotive industry. Since 2009, he is Professor in Polymer Nanotechnology at FHNW and 
since 2016 head of the institute INKA. In 2020, he was appointed Visiting Full Professor at the University College Dublin 
in connection with the H2020 MCS-ITN project SIMPPER_MedDev. Furthermore, he is co-founder of the start-up Bott 
Neuro AG and advisory board member of several Swiss SMEs. 
His primarily applied research focuses on the functionalization of polymers by surface structuring on the micro- and 
nanoscale with particular emphasis on industrial replication technologies for microfluidic diagnostics, life science and 
optics applications as well as other types of functional polymer surfaces. Further research topics at INKA include laser 
ablation of polymeric materials and functional coatings by means of irradiation curing (UV, Ebeam) and atmospheric 
plasma processes, as well polymer processing, phase behavior and structure-property relationships. 

Graham L. W. Cross 
Associate Professor Physics and PI in the AMBER/CRANN, Nanomaterials Institute at 
Trinity College Dublin 

“Advanced mould technology for injection moulding of optoelectronic parts” 

Biography: 
Graham Cross, FTCD is Associate Professor Physics and PI in the AMBER/CRANN 

Nanomaterials Institute at Trinity College Dublin. After his Ph.D. on atomic scale 

indentation at McGill U. (Montréal, Canada), Prof. Cross worked on atomic-force 

microscopy (AFM) based data storage for IBM Research in Zürich, Switzerland as an 

FCAR Fellow. At Trinity College his research highlights include fundamental studies of 

size effects in polymer melt processing flows and discovery of macro-scale self-assembly and superlubricity in graphene. 

He has commercialized diamond nanoelectromechanical systems (NEMS), spinning out a profitable start-up company 

(Adama Innovations Ltd). Prof. Cross leads research collaborations in superlubricity (EIC SSLiP project) and 2D material self-

assembly (SFI Pleatronics project) as well as participating in nanoscale moulding (EU FLOIM), nanowire metrology 

(EuroMet NanoWires) and 2D material composites (SFI AMBER II) projects. 
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INVITED SPEAKERS 
Giovanni Lucchetta 
Associate Professor, University of Padua 

“Modeling the replication of submicron-structured surfaces by micro injection 
moulding ” 

Biography: 
Dr. Giovanni Lucchetta is Associate Professor in Manufacturing Engineering at the 
University of Padova. His research is focused on forming technologies of polymeric 
materials and on microtechnologies, with particular reference to injection molding. The main research topics are: i) 
Replication of microstructured and nanostructured surfaces for microfluidic and biomedical applications with particular 
reference to the analysis and modeling of replication and ejection of high aspect ratio features. ii) Injection molding of 
polymer compounds, with particular reference to the analysis and modeling of the orientation and concentration of 
filler particles, to the development of technologies for the rapid variation of the mold temperature and to the study of 
their effects on surface properties of the molded parts. iii) Modeling and characterization of the tribological effects of 
the mold surface properties in the injection micro-molding process with the aim of producing complex 3D parts and 
improving both the filling flow of the polymer melt in narrow cavities and the ejection of the molded micro parts. 
Dr. Lucchetta has participated in several national and international research projects evaluated by peer-review. As an 
Associate Member of the International Academy for Production Engineering (CIRP), he has an active role in Scientific 
Technical Committees on Surfaces and Forming. He has been a member of the Polymer Processing Society (PPS) 
community since 2010 and president of the Italian Division of the Society of Plastics Engineers (SPE). 
Dr.  Lucchetta  is author of 112 publications in international journals or proceedings of indexed international 
conferences. The majority of these are related to injection molding and published in peer-reviewed journals (H-index: 
22. Total citations: 1377). 

Eoin O'Cearbhaill 
Associate Professor in Biomedical Engineering, University College Dublin 

“3D printing of medical devices designed towards optimal soft tissue interaction”  

Biography: 
Dr. Eoin O'Cearbhaill, BE, PhD, is an Associate Professor in Biomedical Engineering at 
the UCD School of Mechanical & Materials Engineering. Prior to joining UCD, Dr. 
O'Cearbhaill was a Postdoctoral Fellow at Harvard Medical School (Harvard-MIT 
Health Sciences & Technology Division; Dept. of Medicine, Brigham & Women's 
Hospital), where his research focused on the conception and development of medical 
devices and the delivery of next generation therapeutics, in the laboratory of Prof. 
Jeffrey Karp. Based on his development of a mechanical clutch needle, designed to prevent through-puncture injuries, 
Dr O'Cearbhaill was awarded 1st prize at the MIT Sloan BioInnovations 2012 conference. He was also part of the team 
that received the Institution of Chemical Engineers' Innovative Product of the Year Award 2013 for their work on 
developing a bio-inspired microneedle adhesive. Dr O'Cearbhaill obtained his BE (Biomedical) and PhD from NUI 
Galway. His doctorate focused on applying mechanical stimulation to MSCs for vascular tissue engineering 
applications. Subsequently, he worked for Veryan Medical, before joining Creganna-Tactx, where he worked in both 
manufacturing and design service roles, helping to establish their Specialty Needles Division in Marlborough, MA.  
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INVITED SPEAKERS 
Nan Zhang 
Lecturer/Assistant Professor, School of Mechanical and Materials Engineering, 
University College Dublin 

“Manufacturing of plastic microfluidics: Translating microfluidic devices from 
laboratory prototyping into scale-up production” 

Biography: 
Dr Nan Zhang is an Assistant Professor in Manufacturing and Design in the School of 
Mechanical and Materials Engineering at University College Dublin (UCD) in Ireland. 
His research work covers the polymer micro/nano manufacturing, precision 
manufacturing of plastic microfluidic chips, manufacturing functional micro/nano 
structured surfaces and miniature medical devices, microfluidic systems for the synthesis of genetic nanomedicine and 
molecular diagnostics, and atomic and close to atomic-scale manufacturing. Dr Zhang has won 4.5Million grant in his 
early career, including a recent funded H2020 MSCA ITN Grant as a consortium coordinator. He have published more 
than 35 peer-reviewed journal papers,  in Materials Today, Nano letters and International Journal of Machine Tool and 
Manufacture. His work was also funded by Science Foundation Ireland, Enterprise Ireland-Commercialization Funding, 
Irish Research Council and University College Dublin  etc. He was the chair of the 6th international conference on 
polymer replication on the nanoscale (PRN2019,PRN2022). His research has generated several patents which have 
been commercialised or are in the process of being commercialised. 
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ABSTRACTS FOR INVITED 
PRESENTATIONS
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ABSTRACTS FOR ORAL 
PRESENTATIONS
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ABOUT MNMT-DUBLIN RESEARCH SCOPE

 V Integrity and respect 

 V Diligence in our work

 V Stillness of mind

 V Pursuit of perfection

UCD Centre of Micro/Nano Manufacturing Technology (MNMT-Dublin) con-
ducts the cutting-edge research in manufacturing led by Professor Fengzhou 
Fang who has over 30 years of experience in manufacturing science and tech-
nology. He was responsible for setting up the Centre of Micro/Nano Manufac-
turing Technology (MNMT) at Tianjin University in 2005. MNMT has been rec-
ognised as a leading manufacturing research centre worldwide, particularly in 
ultra-precision manufacturing and micro/nano manufacturing.

Prof Fang has managed a large number of national, international, and industry 
funded research projects. His research interests are in micro/nano manufac-
turing, optical freeform manufacturing, medical device/implant manufac-
turing, ultra-precision manufacturing and metrology. Some of the applica-
tions areas include medical devices, bio-medical implants, aspheric and 
freeform optical systems, aerospace and engineering components.

Professor Fang has worked with over a hundred of industrial partners assisting 
companies to develop their R&D activities. He has published over 200 papers 
in peer reviewed journals, along with 12 book chapters and holds over 50 pat-
ents. He is a Founding President of the International Society for Nanomanu-
facturing (ISNM), a Council Member of the International Academy for Produc-
tion Engineering (CIRP), a Charted Engineer of UK Engineering Council, and 
the editor-in-chief of the Nanomanufacturing and Metrology (N&M). He is a 
Fellow of ISNM, Fellow of CIRP, and Fellow of the Society of Manufacturing 
Engineers (SME).

Professor Fang is a recipient of SME Albert M. Sargent Progress Award.

MNMT-Dublin research and development areas are as follows:

 V Micro/nano manufacturing—micro/nano features fabrication,  
fundamentals study, new process development, process monitoring 
and automation, measurement and evaluation, devices and 
equipment.

 V Bio-medical device manufacturing —medical device development, 
medical implants machining, implant intraocular lens and contact lens 
manufacturing and measurement.

 V Optical freeform manufacturing—aspheric and freeform optical 
system design, machining and metrology.

 V Ultra-precision machining—machining fundamentals, process and 
instruments development, monitoring and metrology.

 V Precision manufacturing—machining process, monitoring and  
automation, measurement and evaluation.

MNMT-Dublin Core Values MNMT-Dublin carries out fundamental research and 
application development in advanced manufacturing

Intraocular Lens and Implant of Next Generation

Centre of Micro/Nano Manufacturing Technology 
(MNMT-Dublin)
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ABOUT MNMT-DUBLIN RESEARCH SCOPE

 V Integrity and respect 

 V Diligence in our work

 V Stillness of mind

 V Pursuit of perfection

UCD Centre of Micro/Nano Manufacturing Technology (MNMT-Dublin) con-
ducts the cutting-edge research in manufacturing led by Professor Fengzhou 
Fang who has over 30 years of experience in manufacturing science and tech-
nology. He was responsible for setting up the Centre of Micro/Nano Manufac-
turing Technology (MNMT) at Tianjin University in 2005. MNMT has been rec-
ognised as a leading manufacturing research centre worldwide, particularly in 
ultra-precision manufacturing and micro/nano manufacturing.

Prof Fang has managed a large number of national, international, and industry 
funded research projects. His research interests are in micro/nano manufac-
turing, optical freeform manufacturing, medical device/implant manufac-
turing, ultra-precision manufacturing and metrology. Some of the applica-
tions areas include medical devices, bio-medical implants, aspheric and 
freeform optical systems, aerospace and engineering components.

Professor Fang has worked with over a hundred of industrial partners assisting 
companies to develop their R&D activities. He has published over 200 papers 
in peer reviewed journals, along with 12 book chapters and holds over 50 pat-
ents. He is a Founding President of the International Society for Nanomanu-
facturing (ISNM), a Council Member of the International Academy for Produc-
tion Engineering (CIRP), a Charted Engineer of UK Engineering Council, and 
the editor-in-chief of the Nanomanufacturing and Metrology (N&M). He is a 
Fellow of ISNM, Fellow of CIRP, and Fellow of the Society of Manufacturing 
Engineers (SME).

Professor Fang is a recipient of SME Albert M. Sargent Progress Award.

MNMT-Dublin research and development areas are as follows:

 V Micro/nano manufacturing—micro/nano features fabrication,  
fundamentals study, new process development, process monitoring 
and automation, measurement and evaluation, devices and 
equipment.

 V Bio-medical device manufacturing —medical device development, 
medical implants machining, implant intraocular lens and contact lens 
manufacturing and measurement.

 V Optical freeform manufacturing—aspheric and freeform optical 
system design, machining and metrology.

 V Ultra-precision machining—machining fundamentals, process and 
instruments development, monitoring and metrology.

 V Precision manufacturing—machining process, monitoring and  
automation, measurement and evaluation.

MNMT-Dublin Core Values MNMT-Dublin carries out fundamental research and 
application development in advanced manufacturing

Intraocular Lens and Implant of Next Generation
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Microfluidic Electrical Impedance Spectroscopy. 
Measured.

Key Benefits
∏Probe impedance simultaneously 
 at 6 frequencies  
∏Resolve fast microfluidic process on 
 a 5 µs timescale
∏Measure over a wide range from 1 mHz to 50 MHz
∏Reduce background noise with differential 
 current input

Measurement Strategies

Measuring particles or cells in a microfluidic flow requires a 
high sensitivity and a fast response. As the analyte enters 
and exits the differential electrode pairs in the microfluidic 
chip, a peak and a trough in current are observed (figure 1). 
With a differential input, the signal from the surrounding 
fluid is suppressed, meaning each cytometry event can be 
resolved with reduced noise. 

The HF2LI Lock-in Amplifier plays a key role for electrical 
impedance spectroscopy measurements in a microfluidic 
setup (figure 2). With the LabOne Plotter or the data acqui-
sition (DAQ) module, it is possible to record multi-frequen-
cy impedance data on a 5 μs timescale. Full impedance 
spectra can be acquired between 1 mHz and 50 MHz 
thanks to the LabOne Sweeper module.

Typical Results and Schematics

Application Brief

Why choose the HF2LI?
∏Simplified setup by combining detection and sorting 

together on the same instrument
∏Included LabOne® software for data acquisition and 

processing
∏Automated workflow thanks to 5 APIs (Matlab®, 

LabView®, .NET, C, Python)
∏Used independently or as part of a turn-key system
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Figure 2. A typical measurement setup where the Zurich Instruments 
HF2LI and HF2TA measure the differential current from the passing 
analyte in a microfluidic channel. 
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Figure 1. The current acquired with the HF2LI-based microfluidic 
measurement setup. Upper figure: single-frequency current and pha-
se at 10 MHz. Lower figure: current acquired simultaneously at 
6 frequencies. The transimpedance gain in both figures is set at 1 kV/A.

Let's discuss your requirements
Start the conversation today

www.zhinst.com
info@zhinst.com
+41 44 515 04 10

Technoparkstrasse 1
CH-8005 Zurich
Switzerland

Zurich
Instruments
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Expert in polymer micro/nano manufacturing 

MiNAN Technologies focuses on bridging the gap 
between laboratory research and mass production by 
assisting you to design, develop and fabricate precision 
plastic microfluidic chips  

We provide customisation services and products:  

• Design, material selection and process development 
• Micro/nano structured tooling by precision micro/nano 

electroforming and micro machining  
• High precision replication using micro injection 

moulding and micro hot embossing 
• Precision chip bonding using UV-assisted bonding and 

thermal diffusion bonding  
• Injection mould development 
• Small or large quantities for cost-effective production 

and customer validation   

Applications: 

• Point of care testing  
• Drug development  etc.  

Simulation 

Tooling 

Replication 
&  

Assembly 

MiNAN Technologies 

NovaUCD , Belfield, Dublin 4, Ireland 

Design

Tel: +353-1-7161989 
Email: info@minan-tech.com 

www.minan-tech.com
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Join PRN2022 Zoom Meeting 

https://ucd-
ie.zoom.us/j/64571382027?pwd=RllrU0NKeGRRUlhMWUtBazFEN1Njdz09 

Meeting ID: 645 7138 2027 

Passcode: 056427 
 

PROGRAM  
09 - 10 May 2022: Online or Room 206, UCD Material Science and Engineering Center for in-person 

Monday 9 May 2022 Tuesday 10 May 2022 

09:00-10:00 (GMT) Individual pre-conference meetings  

10:00-10:10 Kenneth Stanton (Head of UCD School of Mechanical and 
Materials Engineering, Ireland)  
Welcome address 

10:10-10:20 Nan Zhang (MNMT-UCD, Ireland)  
Welcome to the Polymer Replication on Nanoscale 2022 

 

Session 1: Mastering and Tooling (10:20-12:55) 
Chair: Michael Gilchrist (UCD, Ireland) 

10:20-10:55 Nan Zhang (UCD, Ireland)  
Manufacturing of plastic microfluidics: Translating microfluidic devices 
from laboratory prototyping into scale-up production 

10:55-11:30 Invited: Gert-Willem Römer (University of Twente, the 
Netherlands) 
Laser texturing using (ultra) short pulsed lasers:  Fundamentals and 
applications 

11:30-12:05 Invited: Graham Cross (TCD, Ireland) 
New nanometric technologies for diamond-like-carbon (DLC) injection 
mould inserts  
12:05-12:30 Yang Zhang (DTU, Denmark) 
Surface micro structuring injection moulding using soft tooling  

12:30-12:55 Tianyu Guan (UCD, Ireland) 
Synthesis of two-dimensional WS2/nickel nanocomposites via 
electroforming for high-performance micro/nano mould tools 

12:55-13:15 Virtual Networking, coffee break (Online, Breakout room) 

13:15-13:50 Lunch break (individually)  

13:50-14:00 Lab tour (video version) 

 

Session 2: Microfluidics and functional surfaces I (14:00-17:00)  
Chair: Nan Zhang (UCD, Ireland) 

14:00-14:35 Invited: Henne van Heeren (Enabling MNT, the Netherlands)  
Trends in the microfluidic industry 2022  

14:35-15:00 Rafael Taboryski (DTU, Denmark) 
Engineering of wetting properties for polymer surfaces 

15:00-15:25 Meng Li (Zurich Instruments, Switzerland) 
Fast electrical impedance spectroscopy for microfluidic single cell 
characterization and counting   

15:25-15:35 Coffee break 

15:35-16:00 Damien King (FPC-DCU, Ireland) 
Injection moulded microfluidic lab on a disc platform for extracellular 
vesicle analysis  

16:00-16:25 Rohit Mishra (DCU, Ireland) 
POC Microfluidic Platform Technologies: Bridging the Translational gap 

16:25-17:00 Invited: Jed Harrison (FPC-DCU, Ireland) 
Micron and Nano-scale Polymer Systems for Biochemical Analysis  

17:00-17:20 Virtual Networking, coffee break (Online, Breakout room) 

 

 

 

 

Session 3: Micro/nano Replication (09:00-11:00) 
Chair: Damien King (DCU, Ireland) 

09:00-09:35 Invited: Per Magnus Kristiansen (FHNW, Switzerland)  
Polymer surface topographies go industrial  

09:35-10:10 Invited: Giovanni Lucchetta (Unipd, Italy) 
Modeling the replication of submicron-structured surfaces by micro 
injection moulding 

10:10-10:35 Nastasia Okulova (In-mold, Denmark) 
Roll-to-roll Extrusion Coating – expanding the boundaries of roll-to-roll 
replication in thermoplastic materials 

10:35-11:00 Sana Zaki (UCD, Ireland) 
Shaping of mould tools manufactured by UV LIGA and 3D printing  

11:00-11:20 Virtual Networking, coffee break (Online, Breakout room) 

 

Session 4: Microfluidics and functional surfaces II (11:20-12:55)  
Chair: Per Magnus Kristiansen (INKA FHNW, Switzerland) 

11:20-11:55 Invited: Ruth Schmid (SINTEF, Norway) 
Nanomedicine today and tomorrow  

11:55-12:30 Invited: Eoin O'Cearbhaill (UCD, Ireland) 
3D printing of medical devices designed towards optimal soft tissue 
interaction     

12:30-12:55 Yuyang Zhou (Soochow University, China) 
Scalable mass manufacturing process for micro/nanostructure   
engineered plastic films with viral and microbial resistance 

12:55-13:15 Virtual Networking, coffee break (Online, Breakout room)  

13:15-14:00 Lunch break (individually) 

 

Session 5: Advanced materials for micro/nano structuring (14:00-      
16:20) 
Chair: Hengji Cong (UCD, Ireland) 

14:00-14:35 Invited: Wenxin Wang (UCD, Ireland) 
Biopolymer-based tough hydrogels for additive manufacturing  

14:35-15:00 Brian Vohnsen (UCD, Ireland) 
From wavefront sensors to retinal implants with polymers  

15:00-15:25 Shahana Bishnoi (DTU, Denmark) 
Fabrication and evaluation of microgel shapes as carriers for delivery of 
biomacromolecules  

15:25-15:50 Xiaoyu Wang (UCD, Ireland) 
A novel hydrophilic and antibacterial coating based on functionalized 
chitosan 

15:50-16:15 Seyed Masih Mousavizadeh (UCD, Ireland) 
Multifunctional strong-bonded 3-layered polymer coating on WE43 for 
drug-eluting stent applications 

16:15-16:20 Voting for the Best Presentation Awards for Early-Stage 
Researchers (Online) 

16:20-16:40 Virtual Networking, coffee break (Online, Breakout room) 

16:40-16:50 Announcement of Best Presentation Awards and closing by 
Nan Zhang 

16:50-17:30 Networking, Beer/Refreshments 

 

Close of PRN 2022 and announcement of PRN 2023 

 


