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Overview

KY MULTISCALE is a collaboration between the UofL and UK which provides users 
the unique ability to perform research and build prototypes over various 
lengthscales and in a variety of materials.

We offer core facilities and expertise for traditional microfabrication, MEMS 
technology, nanotechnology, imagining/characterization, as well as 20 years of 
experience in various types of 3D printing technologies (metals, polymers, bio).

Smart ocular shunt prototype



Yearly User Data Comparison

Year 1 Year 2 Year 3 (6 months)

Total Users (distinct/cumulative) 278 420 277

Internal Users 206 315 216

External Users 72 (25%) 85 (20%) 61 (22%)

External Academic 8 16 8

External Industry 63 80 53

External Government 1 5 0

External Foreign 0 4 0

Total Hours 14,629 17,150 9,200

Internal Hours 9,726 12,166 5,583

External Hours 4,903 (34%) 4,986 (29%) 3,617 (39%)

Average Monthly Users 104 141 128

Average Ext. Monthly Users 22 (21%) 25 (18%) 25 (18%)

New Users Trained 111 251 80

New External Users Trained 26 (23%) 43 (17%) 14 (18%)

User Data 
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Total Cumulative (distinct) Users
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Lab Time

User Data 
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User Fees Collected

User Data 



User Data (First 6 Months of YR 3)

External User Affiliations All User Disciplines

Chemistry
10%

Electronics
8%

Life Science
4%

Materials
28%

Medicine
2%

MEMS/MechEng
16%

Optics
2%

Other Research
23%

Physics
5%

Process
2%

University
11%

2 Year College
2%

Small 
Company

46%

Large 
Company

41%
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Facility Upgrades – Website Improvements

• Updated and expanded content
• Added a Spanish version
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Facility Upgrades – AM Expansion

• New Additive Manufacturing Competency Center (AMCC)
• 10,000 sq. ft. core facility managed by Ed Tackett formerly from UC Irvine
• Focused on training and research in 3D printing of functional metals
• Submitting $7.5M 5 Yr Center Proposal to NSF ATE Program  on Oct 15
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New Tools - Nanoscribe Photonics Professional GT 

Photonics Microfluidics Cell scaffolds Mechanical metamaterials

Two photon lithography →
• 3D printing with < 200 nm 

features
• Convert to functional 

materials using ALD, CVD, 
electro– and electroless
deposition, or melt infiltration

• Bridges nm-scale electron-
and ion- beam induced 
processes to 10 micron scale 
aerosol jet printing
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New Tools – Vapor HF System and Nexus Instrument

Excited User with the new Vapor HF System

$1.5M NSF MRI by Dan Popa funded last month

Robotic Flexible Multi-scale Manufacturing System
SPTS Vapor HF System
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Research Highlights

Prof. Stuart Williams
Mechanical Engineering

“Whiskey Webs”
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Research Highlights

Prof. Xiao-An (Sean) Fu
Chemical Engineering

• Startup company - Breath Diagnostics Inc
• Chemistry and ChE collaboration
• Cancer detection using breath analysis
• SBIR Phase 1 and Angel Investors
• Used 3 core facilities for MEMS chip fabrication and assembly

Microreactor Chip for Breath Analysis to Detect 
Early Stage Lung Cancer 
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Research Highlights

Gage Under 
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Thin Pressure 

Sensitive Diaphragm

Skepticism surrounds fused-deposition 
modeling as a method for non-static 
prototyping due to the perceived structural 
inhomogeneity of printed ABS. Our 
exploitation of the elastic properties of ABS 
has shown that FDM printing can be used to 
create individually calibrated pressure 
sensors, which yield repeatable results with 
minimal elastic hysteresis, air leakage, and 
no delamination of diaphragm layers.

Garrett McGrady and Neel Jain

Embedded Strain Gauge within an FDM-Printed Pressure Sensor

Sealing 
Techniques

O
u

tp
u

t 
V

o
lt

ag
e 

(V
)

1mm Diaphragm



18

Publications

CY2015 CY2016 CY2017

Journal Publications 116 139 163

Conference Proceedings/Presentations 27 99 37

Awarded Patents 4 2 8

CY2017 TOTAL

Journal Publications 163

Conference Proceedings/Presentations 37

Books and Book Chapters 0

Awarded Patents 8

Patent Applications (i.e. Provisional Patents) 15

Patent Disclosures 29



Impact of Education & Outreach Activities

KY MMNIN 2017-2018 Education & 
Outreach Events

Event #s %
KY NANO + AM 
Symposium 140 3%
UofL IMPACT REU 
Program 9 <1%
UK REU Program 14 <1%
Youth Science Summit 35 1%
National 
Nanotechnology Day 1000 23%

MNTC Eng Expo 100 2%
UK's Engineering Day 3000 69%

CCRER Summer Camps 30 1%
AM Workshop 34 1%
Public Science Interest 
Groups Presentations 50 1%
Visiting Faculty and 
Students from China 
University of Mining 
and Technology 9 <1%
UK’s Women in 
Engineering Workshop 40 1%

TOTAL 4461 100%

Strongly Agree Agree Neutral Disagree Strongly Disagree

There is a need for an annual 

symposium targeting researchers 

and industry members. 17 12 2

2 days is an appropriate length for 

this conference 12 15 4

The conference talks and 

presentations were of high quality 

and informative 11 18 3

The symposium was well organized 20 11 1

I am likely to attend or recommend 

a colleague to attend in the future 14 14 2 1

KY Nano + 3D Symposium Survey Responses

GAINS IN MICRO/NANO RESEARCH SKILLS AND CONTENT (Q1)
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Network-Wide

• Lead the Equipment  and new Research Sub-committee (some surprising findings)

• Attended the NNCI REU convocation at NCSU (sent 9 students) and the NNCI Annual Conference at UW in Seattle

• Participated in National NanoDay and the 100 Billion Nanometer Mascot Race

• Attended the 2017 NSF Nanoscale Science and Eng Grantees Conf in DC and provided material for NNCI presentation

• Participated in the RSV at NSF and the monthly NNCI Directors’ Meetings

Multi-Site

• Submitted a Joint NSF RET proposal (NCI-SW, SENIC, MINIC, KY MMNIN, NNF) – not funded

• Hosted a PhD student as part of the NNCI Japanese NIMS Graduate Exchange Program

• Manned the NNCI booth at the 2017 TechConnect World Innovation Conference in DC on May 14-17

On Behalf of the Network

• Collected the following data for Dr. Goldberg

• List of NNCI-submitted equipment grants (MRIs and DURIPs)

• Table of NNCI “Workhorse” Equipment needs

• Initiated discussion of a possible NNCI-lead national Nano Education Proposal using Desktop SEMs

• 2018 KY Multiscale Nano+AM Symposium

• UofL Graphics Dept designed an NNCI USA map

• Host the UGIM website and member of UGIM Steering Committee (many NNCI members participate in UGIM)

NNCI Cooperative Network Activities



21

2018 KY Nano+AM Symposium

• Aug 1-2, 2018 at the newly renovated Speed Museum in Louisville KY
• Goal 1A - Bring together academia and industry in the converging 

fields of micro/nano and additive manufacturing (3D printing)
• Goal 1B - Promote KY Multiscale core facilities
• Mayor, University President and Invited Keynote Speakers
• 54 Talks, 23 Posters, and 2 Expert Panel Sessions
• > 140 attendees
• Advisory Board Breakout Session
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Equipment Acquisition Challenges

• Last year, 13 NNCI sites submitted…
• 26 proposals to the NSF MRI and DOD DURIP programs for…
• 26 tools totaling $20.2M
• EXAMPLES - 2 FIBs, 2 eBLs, 2 ICP-MSs, 2 AFMs, 2 CT Scanners, 1 Nanoscribe, 1 DRIE, 

1 CVD System, and many advanced characterization tools (How many were funded?)
• Summary – It is difficult to replace traditional “workhorse” tools, especially for ufab
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END


