
I. Executive Summary 
Consortium: Corvallis Microfluidics 
Technology Hub (CorMic) 
www.cormictechhub.org  

Key Technology Focus Areas (KTFAs): High-
performance computing, advanced energy 
technologies, advanced materials and 
manufacturing, biotechnology. 

Common Technology Platform: 
Microfluidics, in which microscopic channels 
in silicon or other materials carry small 
volumes of liquid for heat distribution, 
dispensing, mixing, or analysis.  

Geographic Boundaries: Corvallis, Oregon 
Small rural Metropolitan Statistical Area (MSA) with MSA partners (Portland-Vancouver-
Hillsboro, OR-WA; Salem, OR; Eugene-Springfield, OR and the small rural MSA, Albany-
Lebanon, OR) and Native American communities. 

Why Microfluidics? Microfluidics will drive growth and create jobs in semiconductor cooling (to 
reduce the temperature and improve performance of integrated circuits), continuous flow 
processing (chemical synthesis to reduce costs, improve safety, and develop new materials 
sustainably), and biotechnology (to revolutionize diagnosis, treatment, and drug development). 

Why Corvallis? Four large regional companies (HP, Intel, NVIDIA, Thermo Fisher Scientific) 
have joined CorMic because microfluidics is vital for their futures. In addition, Oregon’s Silicon 
Forest surrounds Corvallis, and Portland is the most concentrated locus of semiconductor 
manufacturing in the US. The combined academic enterprises of Oregon State University (OSU), 
the University of Oregon (UO), and Oregon Health & Science University (OHSU) will contribute 
expertise, innovation, startups, and a diverse workforce.  

Why Now? The semiconductor industry is approaching an abrupt transition to liquid cooling of 
integrated circuits (ICs). Continuous flow processing (CFP) is replacing batch processing in the 
chemical and pharmaceutical industries resulting in accelerated discovery of new materials with 
associated economic and environmental advantages. Life science researchers have demonstrated 
many microfluidic devices that portend revolutionary advances in diagnosis and treatment; 
however, commercialization requires further innovation. 

Who will benefit? We estimate that CorMic will create between 5,000 and 12,000 jobs by 2033 
with substantial employment gains in rural, underserved Oregon regions with below-average 
employment rates for women and people of color.  

II. Synopsis 
CorMic will establish global leadership in development, scaling, and commercialization of 
microfluidics technologies. Its main facilities will reside on the Corvallis HP campus, within the 
world’s most advanced semiconductor-driven microfluidics facility, where HP developed ink jet 
printing and manufactures millions of ink jet cartridges each month. HP and OSU will co-
develop CorMic’s Foundry+ (“foundry plus”) facility, which will offer R&D capabilities, state-
of-the-art production equipment, guidance from microfluidics engineers, selected IP, and foundry 

 
Figure 1: CorMic Region; colors indicate number of 
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services. The CorMic Foundry+ will erect three synergistic facilities for silicon microfluidics, 
CFP, and biotech that reside in two adjacent buildings. Startups and established companies will 
integrate microfluidics with digital control circuitry in an environment for advanced technology 
development and commercialization that they could not otherwise afford.  

CorMic will invite startups and established companies to apply to 
become “end-user members” that advance high-technology readiness 
products (>TRL6) within the CorMic Foundry+. The Regional 
Innovation Officer (RIO) will recruit businesses with help from the Black 
Business Association of Oregon and from permanent CorMic Working 
Groups (WGs) devoted to Entrepreneur Support and Business Support. 
ecosVC’s Lens of the Market training will help engineers understand 
market requirements, develop competitive products, and articulate value 
propositions. Companies will consult with experts in microfluidics 
product development and manufacturing, entrepreneurs in residence, 
professional investors, and potential corporate customers. The Oregon 
Manufacturing Extension Partnership and the Oregon Workforce 
partnership will help them scale their business and workforce systems.  

The CorMic Foundry+ will accommodate up to 8 companies in the 
silicon “IC cooling” microfluidics facility, 8 in the materials and CFP 
facility, and 12 biotech companies at any one time. During the first 
decade, CorMic will serve 154 end-user companies, which will use the 
facility for an average of 9 months. Figure 2 shows those companies by 
status and application. Figure 3 shows that technicians and engineers 
will account for 65% of jobs in CorMic created by end-user companies.  

Table 1 shows expected outcomes of two scenarios. Under 
Scenario 1 (10% of CorMic end-user companies survive into 
2033), we anticipate that a) in 2033, these end-user companies and 
teams will employ 751 people, b) they will have created a total of 
4,970 net new jobs (direct, indirect, and induced), and c) they will 
create annual value added (GDP) of $914M by 2033. Under 
Scenario 2 (40% of CorMic end-user companies survive into 
2033), we expect that they will employ 1,878 people, will have 
created 12,426 new jobs, and will create annual value added 
(GDP) of $2.3 billion. As part of these major job growth outcomes, 
CorMic is committed to increasing the participation of underserved 
communities among founders and employees of CorMic end-user 
companies. We will collaborate with a broad range of experienced 
organizations that share this commitment. 

Leadership and Members: The RIO, Chief Operating Officer 
(COO), Regional Business Development Officer, CorMic Advisory Board (CAB), and the four 
WGs bring extensive industry experience. The RIO will control the budget and maintain 
independent decision-making authority. The following organizations will collaborate to 
accelerate innovation and nucleate new businesses:1  

Large Companies: Intel, NVIDIA, HP, Siemens, and Thermo Fisher Scientific (TFS) will bring 
expertise in design, simulation, development, manufacturing, sales, and marketing, as well as 
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Figure 2: The 154 
companies CorMic 
expects to serve during 
its first decade. 

Figure 3: Distribution of 
employees in CorMic 
end-user companies. 



their value chains.2 HP will contribute microfluidics development and manufacturing facilities, 
IP, technical guidance, and foundry services. Intel and NVIDIA will advise member companies as 
they develop IC cooling solutions. Siemens will identify new R&D collaborations to realize the 
full potential of the market. TFS and HP will commercialize CFP systems for chemical synthesis 
and biotech systems for medical diagnosis and treatment. No single large company could bring 
the breadth of understanding required to realize the potential of microfluidics. 

Table 1: Expected Outcomes  

Scenario 1: 10% of CorMic End-User Companies Survive into 2033 

 Employment 
Labor  

Income  
($M) 

Average Total  
Compensation  

($K) 

Value  
Added  

(GDP) ($M) 

Direct 751 138 184 306 

Indirect (Business Spending) 1,919 192 100 333 

Induced (Employee Spending) 2,300 151 65 275 

Total 4,970 481 97 914 

Scenario 2: 40% of CorMic End User Companies Survive into 2033  

  Employment 
Labor  

Income  
($M) 

Average Total  
Compensation  

($K) 

Value  
Added  

(GDP) ($M) 

Direct 1,878 345 184 766 

Indirect (Business Spending) 4,798 480 100 830 

Induced (Employee Spending) 5,750 376 65 685 

Total 12,426 1,202 97 2,282 

Source: IMPLAN Group, LLC. Analysis by Damon Runberg, Regional Economist, Business Oregon 

Startup Companies: CorMic has recruited 5 regional startup companies3,4,5,6,7 in microfluidics that 
nucleated recently and will recruit others from inside and outside the region.  

Investors: CorMic has attracted Silicon Catalyst, Intel Capital, NVIDIA Inception VC Alliance, 
HP Tech Ventures, and venture development organizations that focus on underrepresented 
populations8 (Oregon Venture Fund, Elevate Capital, and Portland Seed Fund). Professional 
investors favor new ventures that align with our themes of IC cooling, CFP, and biotechnology.9 
CorMic will liaise with regional community development financial institutions10,11,12,13,14,15,16,17 
and connect them with underserved entrepreneurs who may need loans, capital, or housing.     

Educational Resources: OSU, UO, and OHSU will train a microfluidics workforce, generate 
innovations, nucleate startups, provide engineering expertise, and contribute incubators and 
entrepreneurship training.18,19,20,21 To prepare youth for post-secondary education and adults for 
technician jobs,22 CorMic will draw upon OSU Extension,23 four community colleges (CCs), four 
WD organizations,24,25,26,27 and community groups such as Centro Culturál, Casa Latinos Unidos, 
and the Warm Springs (Native American) Community Action Team. CorMic will issue subawards 
to UO and OHSU to develop academic programs and provide incubator and accelerator services.   

Government and Economic Development: The Governor’s office28 will incentivize companies 
outside Oregon to expand into Corvallis. The Oregon Business Development Department 
(“Business Oregon”) will recruit new and established microfluidics companies. The City of 



Corvallis will coordinate transportation and housing, and the Corvallis-Benton County Economic 
Development Office will provide business loans and tax credit programs.  

Service Organizations: WorkSource Oregon29 will support trainees with wraparound services.  

Component Projects: Four component projects (Figure 4) complement each other: Construction 
& Facilities creates the environment for Technology Maturation, Workforce Development 
supports the ecosystem, and Governance and Strategic Planning plans, oversees, and coordinates 
the entire consortium.  

   
Figure 4: Component Projects 

Construction & Facilities: This project will create and equip within the HP Corvallis Campus a 
unique cutting-edge facility, the CorMic Foundry+, which will offer holistic, interconnected 
capabilities for commercializing microfluidics-based technologies in the semiconductor, 
materials, and biotech industries. 

Technology Maturation: This project will create a process in which companies focused on High-
Performance Computing, Advanced Energy Technologies, Advanced Materials and 
Manufacturing, and Biotechnology can take advantage of facilities, training, entrepreneur 
support, funding, and scale-up consulting to commercialize their products.  

Workforce Development (WD): This project will create a new world-class microfluidics 
workforce in the CorMic region by forming an industry-led sectoral partnership of companies, 
universities, CCs, training organizations, and WD organizations that will develop and execute 
innovative programs for inclusive outreach, training, and education. 

Governance and Strategic Planning: This project will plan, execute and evaluate programs to 
create a globally leading microfluidics economic engine in the region. Our governance model 
will enable CorMic to stimulate innovation, train a workforce, commercialize microfluidics 
products and technologies, create new jobs, and increase U.S. economic and national security.  

Investment, Policy, or Other Relevant Commitments: Business Oregon and HP will invest 
~$7.8M in cost-share. In addition, HP will grant CorMic end-users access to its microfluidics 
manufacturing technology and to skilled microfluidics engineers. The Oregon Legislature, having 
passed the 2023 Oregon CHIPS Act, will enact policy changes to improve industrial land site 
readiness and to direct state investments in higher education and workforce development. 



Global Competitiveness: Three global industries – semiconductor, chemical / pharmaceutical 
manufacturing (CFP), and biotechnology – are expressing immediate need and pent-up demand 
for CorMic technologies. CorMic will enable companies to develop competitive products 
quickly, learn from each other, and share components and manufacturing processes.  

Semiconductor Cooling: Semiconductor Research Corporation’s 2023 Microelectronics and 
Advanced Packaging Technologies Roadmap calls for “dramatic innovations in cooling 
technologies.”30 “NVIDIA describes the problem: “The thermal design power and power density 
of microelectronics is increasing abruptly. The ever-increasing trend of localization of power is 
the result of heterogeneous integration of different silicon dies on a single package. Air cooling is 
no longer sufficient to meet these challenging requirements. An aggressive cooling solution is 
needed to keep up with the surge in electronics power density.”31 

To continue the progress associated with Moore’s Law, the industry must adopt 3D ICs with 
vertically stacked layers. Chip makers have begun the transition with “2.5D” architectures. John 
Park, Product Management Group Director at Cadence, explained, “There are good reasons why 
full 3D was not attempted first. The top three problems are thermal, thermal, and thermal. How 
do you dissipate all the heat being generated as you start building this chimney stack?”32  

Intel has demonstrated a Micro-Channel Integrated Heat Spreader that delivers higher efficiency 
than any other viable approach;33 it exceeds the cooling efficiency of a standard cold plate by 
30%.34 NVIDIA is investigating microfluidic cooling in an ARPA-E-funded $8M collaboration 
with HP. The global market for microfluidic cooling of IC’s will constitute a substantial share of 
the market for liquid cooling systems in data centers, which will grow from $3.5B in 2022 to 
$30.6B in 2031.35 GPUs, CPUs, IGBT, and other high-power components will require 
microfluidic cooling. By developing technology to cool GPUs, CorMic will accelerate the 
development of generative AI, which, according to Goldman Sachs, could drive a 7% (~ $7 
trillion) increase in global GDP and increase productivity growth by 1.5% over 10 years.36  

Continuous Flow Processing: The global market for CFP systems may grow from $1.7B in 2023 
to $2.9B in 2028.37 The chemical and pharmaceutical industries have recognized that 
microfluidic reactors will enable them to manufacture products more safely,38 inexpensively,39 
and sustainably40 than conventional batch processes. CFP allows chemists and engineers to 
conduct exothermic reactions safely at higher concentrations,41 temperatures,42 and pressures43 
and thereby to accelerate reactions44 and enable new reactions.45 CF processes also offer 
advantages related to flexibility,46 versatility,47 and scale-up.48,49 The FDA has recognized CFP as 
one of the most important tools to modernize the pharmaceutical industry.50 A 2022 National 
Academy report, The Importance of Chemical Research to the U.S. Economy, identified CFP as 
an emerging need.51 The chemical sectors of the U.S. economy support 4.1 million American jobs 
and generate $5.2T of economic activity, or 25% of the U.S. GDP.52   

Biotechnology: The global market for microfluidic medical and life science products will grow 
from $30B in 2022 to $103B in 2032.53 In laboratory demonstrations, microfluidics technologies 
have improved diagnosis and treatment while reducing costs. Handheld, sensitive, inexpensive, 
recyclable microfluidic diagnostic tools54 that deliver reliable results within seconds at the point 
of care will help CorMic companies to compete globally in sales of diagnostic devices.55 

Climate and Environmental Responsibility: Intel,56,57 NVIDIA,58 HP,59 and TFS60,61 have made 
pervasive commitments to sustainability. HP will assure that end-user members’ work at the 
Foundry+ complies with applicable laws and regulations and HP’s policies.  



CorMic will reduce the environmental burden of data centers, which consume ~2% of US 
electricity62 and emit 100M tons of CO2 each year.63 Data centers allocate 50% of their energy for 
computation and 35% for cooling. The ARPA-E funded collaboration between HP and NVIDIA 
will reduce the cooling budget from 35% to 5% of the total. CFP systems will enable chemical 
manufacturers and researchers to improve atom economy and reduce chemical waste.64  Within 
5-10 years, CorMic will support microfluidic batteries,65 fuel cells,66 models to evaluate 
geological media for oil recovery67 and carbon sequestration,68 and sensors69 that detect 
pollutants in soil,70 water,71 and air.72,73 

Outcomes, Timeline, and Evaluation: Section IX specifies outcomes over a 10-year timeline. 
The four component project applications describe detailed evaluation plans and timelines. 

III. Barriers to Commercialization 
Workforce: To assure global leadership in microfluidics, CorMic must 
develop a workforce of technicians and engineers. Figure 5 shows how 
many technical employees CorMic member companies must hire 
annually in a low-survival scenario (10% of CorMic end-user companies 
survive into 2033) and in a high-survival scenario (40% survive into 
2033). Our WD component project will tackle this barrier and create the 
required workforce, despite the dearth of focused academic programs 
across the US and internationally. Our solution employs a sectoral 
partnership among industry, higher education, and WD organizations. 
OSU, UO, and OHSU will meet the demand for engineers by creating 
new microfluidics courses. Community colleges (CCs) and WD boards 
working with CorMic will prepare technicians.  

Investment: Entrepreneurial programs have multiplied in the CorMic 
Region, but investment in high-tech startup companies remains 
inadequate.74 CorMic’s team of investors will consider investment 
opportunities, refer end-users to investor networks, help to form 
executive teams, and provide contacts within established companies.75,76 

Alignment: New and growing hardware businesses typically lack 
prototyping and scaling facilities combined with subject matter 
expertise. To succeed, they need guidance to manufacture products at low cost.77 They need to 
optimize materials78 and manufacturing techniques,79 and they critically need to align customer, 
technology, and manufacturing readiness levels. With EDA investment, CorMic’s entrepreneur 
training, technical services, and new facilities will solve these problems. 

IP: Clear IP ownership is critical for small companies seeking investment for growth. HP will 
make its semiconductor-driven digital microfluidics IP available to CorMic member companies 
on a non-competing basis, following principles we will codify in legally binding detail. CorMic 
end-user companies will own the IP they develop within the Foundry+, per the IP policy detailed 
in the Risk Mitigation Plan. 

Standards: The microfluidics industry currently lacks industry-wide standards that make it 
possible to combine components and subsystems from different vendors80 and that would render 
microfluidic products compatible with other technologies.81 CorMic will help NIST to establish 
supportive standards.  

Figure 5: Average 
aggregated hires per year 
by CorMic end-user 
companies 



IV.  Nexus 
The CorMic Region is the world’s most concentrated nexus for microfluidics activity. Intel, 
NVIDIA, HP, and TFS recognize microfluidics as critical to their future success. The region’s 
Silicon Forest gives Oregon the country’s highest concentration of semiconductor manufacturing 
and the world’s most concentrated cluster of semiconductor R&D (>1,000 patents per year). 
NVIDIA has become the world’s most valuable semiconductor company by market valuation. 
Intel employs 22,000 people at four campuses in Hillsboro. CorMic will reside within the 
Corvallis Campus of HP, the leader in silicon-driven microfluidics. TFS has achieved a 7% share 
of the market for microfluidic products for medicine, proteomics, cell therapy, and drug 
discovery. The U.S. needs better, cheaper health care, and microfluidics promises to revolutionize 
medical diagnosis and treatment. Oregon provides homes for 1,460 biotech companies.   

U.S. Economic and National Security: According to the Semiconductor Industry Association, 
“Semiconductors are at the heart of America’s strength, enabling the essential technologies that 
drive economic growth and national security.”82 Global semiconductor sales reached $625B in 
2023 and may grow to $1.3T in 2032.83 The U.S. IC industry employed 345,000 people in 2023, 
and that number may increase to 460,000 by 2030.84 In 2019, 9% of semiconductor production 
supported national security and critical infrastructure (e.g., defense, aerospace, utilities, and 
financial services).85 Microfluidic cooling will enable the IC industry to continue to advance and 
support innovation in critical areas for the US economy. 

Continuous Flow Processing of Electronic Chemicals: The foundation of any plan to enhance 
national security by onshoring semiconductor manufacturing must include a strategy to produce 
raw materials. Virtually all raw materials for an IC (except silicon) are liquids and gases. The 
global market for electronic chemicals for IC manufacturing will grow from $74B in 2023 to 
$128B in 2033.86 Asia-Pacific suppliers dominate this market because of their lower labor costs. 

Semiconductor manufacturers will require innovative, high-purity chemicals to manufacture new 
circuits with new configurations at high yields. James O’Neill, CTO at Entegris, an American 
manufacturer of electronic chemicals, said, “Materials innovation is the primary driver for 
improved performance” of electronic devices.87 CorMic end-user companies will apply CFP to 
identify new electronic materials, manufacture them with high purity, price them competitively 
with lower CapEx and OpEx, and thereby secure supply chains by onshoring their manufacture. 

Inpria, an OSU spinout and a CorMic member, leads the development and manufacturing of 
photoresist for next generation ICs. JSR Corporation purchased Inpria for $514M in 2021. 
Valliscor has disclosed technology to manufacture 1,3-hexafluorobutadine (HFB), a common 
semiconductor etchant,88,89,90 and expressed plans to become its first non-Asian manufacturer. 
CorMic will enable Valliscor to develop a manufacturing process and to commercialize HFB. 

Private Sector Entities: In 2022, Intel employed 131,900 people and achieved sales of $63.1B. 
Intel has shown the superiority of microfluidic IC cooling. Pooya Tadayon, Intel Fellow, said, “If 
you build integrated heat spreaders with microfluidics channels, you can get a performance 
benefit of 30%.”   

NVIDIA, the leading supplier of chips for data centers, achieved sales of $27B in 2023. NVIDIA 
revenue from sales to data centers has grown at a compound quarterly rate of 40.6%, from $3.3B 
in Q4 FY21 to $14.5B in Q3 of FY23.   

Thermo Fisher Scientific achieved sales of $44.9B in 2022.91 The company supplies microfluidic 
products and systems for medicine and life science as well as CF systems for pharmaceutical 
companies. TFS will review partnership opportunities with emerging companies. 



HP leads the mature market for ink jet printing, the first major market for microfluidics. In FY22, 
HP’s printing business reported net revenue of $18.9B, including $11.7B from printing supplies. 
HP has introduced the Tecan D300e Digital Dispenser,92 a microfluidics-based bioprinter that 
deposits minute quantities of pharmaceutical samples, and the HP D100 Single Cell Dispenser,93 
which dispenses single cells and reagents with high precision.  

CorMic will recruit participants from relevant value chains, such as a) operators of Oregon data 
centers94,95 and manufacturers of both IC cold plates96,97,98  and liquid cooling systems,99,100,101,102 
b) manufacturers of components103,104,105 and systems106,107,108,109for biotech applications, and c) 
manufacturers of specialty chemicals,110 pharmaceutical building blocks,111,112 and chemicals for 
IC manufacturing,113,114,115 as well as CFP systems116,117,118 and components. 

V.  Commitments 
Beyond the combined $7.8M cost-share from Business Oregon and HP, CorMic has secured 
additional commitments. OSU, UO, and OHSU have combined commitments of up to $13M for 
new faculty hires and seed capital. These universities will create new academic programs related 
to microfluidics and a Future Instructor Training Program to fill positions at community 
colleges. Linn Benton CC will co-develop and offer training for CorMic-related CFP technicians. 
The 65 CorMic member organizations, by participating in Working Groups, have committed an 
estimated $1.4M in in-kind salaries over 3 years. As part of their CorMic engagement, Valliscor, 
EMD, Inpria, and others will transform current batch process manufacturing to CFP. 

VI. Sustainability 
CorMic’s business model will resemble that of OSU’s Advanced Technology and Manufacturing 
Institute (ATAMI), a breakeven 80,000 ft2 incubator on HP’s Corvallis campus that has helped 
early-stage companies at TRL 1-5 to develop materials-related technologies for over 17 years. 
ATAMI generates revenue via lease agreements and equipment fees. CorMic end-users will have 
reached more advanced stages of development than tenants entering ATAMI, given CorMic’s 
focus on high-technology-readiness products (>TRL6). We expect that CorMic end-users will 
cover contractual terms by bringing federal, state, angel, or VC funding or by establishing non-
recurring engineering or joint development agreements with CorMic corporate partners. 

EDA funding and the cost-share will support all CorMic projects. A gradual transition to new 
funding sources will begin no later than the onset of Year 5. Expenses include the governance, 
WD, construction, maintenance, and Foundry+ access and services. By Year 6, Governance will 
cost $1.5M - $2.8M, WD $250K - $850K, and Technology Maturation will cost $1.5M - $6M. 
We consider the lower range of costs, totaling $3.2M/year, the minimum to sustain CorMic 
operations. The upper range of costs, totaling $9.7M/year, assumes full-capacity operation. To 
sustain the component projects, CorMic will pursue funding from Oregon’s Center of Innovation 
Excellence program, overhead charges on end-user contracts, Oregon’s Future Ready Oregon 
WD initiatives, and industry support for internship and technician training programs. CorMic will 
build a cash reserve to support the post-EDA transition, cover unexpected expenses, and invest in 
new capabilities and programs.  

VII.  Labor Practices 
The proposed construction work will rely entirely on union labor in alignment with HP practice.  



VIII.  Equity 
CorMic will integrate equity, diversity, and inclusion into all aspects of the Tech Hub. Our 
workforce development programs include outreach initiatives that engage youth in their 
communities, geographically and socially, and provide inclusive pathways to training and post-
secondary education where the involved institutions have strong commitments to underserved 
populations. To increase representation in CorMic’s technology maturation and business creation 
efforts, we will endeavor to increase the year-over-year participation of underserved populations 
through active recruiting, effective program design, and the support of venture and economic 
development member organizations with demonstrated successes in inclusive programming. 

IX.  Goals and Outcomes 
Key Strategic Long-Term Goals: 1) Create a globally leading microfluidics industry cluster 
aligned with US economic and national security goals. 2) Attract new ventures to the region to 
amplify technology development and innovation. 3) With state and federal agencies, establish 
revenue-generating partnerships that align with emerging national security and economic 
development priorities. 4) Create a diverse, world-class microfluidics workforce through 
innovative academic programs, new specialty training, and outreach programs that eliminate 
educational attainment gaps among white Oregonians and underserved populations. To achieve 
these goals, CorMic expects to achieve these objectives over 10 years: 

• Serve 150+ end-user companies, create over 12,000 net new jobs (direct, indirect, and 
induced), and add as much as $2.3B in annual GDP to the region’s economy. 

• Create a workforce to support 1,878 new direct jobs by 2033, 65% being technical jobs. 
• Achieve year over year increases in the participation of underserved populations in CorMic 

programs and companies. 
• Establish an ecosystem with 50+ new microfluidics companies and/or expansions and their 

value chains.  

CorMic will stimulate advances in semiconductor performance,119 thermal management of high-
power electronics,120 the market impacts of AI, the economics and sustainability of data 
centers121 and chemical manufacturing plants,122 the discovery of new materials for electronics,123 
synthesis routes for new chemicals with targeted properties,124 and drug development, point-of-
care diagnostics,125 and therapeutics.126,127 Figure 6 shows the CorMic logic model. 

X. Housing 
CorMic will partner with economic development organizations and government offices 
throughout our region to ensure adequate housing for the growing microfluidics ecosystem. The 
City of Corvallis has updated policies to increase housing supply; for example, the city now 
allows middle housing types in all low-density zones and provides property tax exemptions to 
developers who operate affordable housing and mixed-use developments. The scarcity of land 
upon which to build housing remains a key issue. A recent annexation policy update now allows 
a more efficient process for building homes on land already set aside for housing. 

XI. Updates 
Since the Phase 1 designation, CorMic has a) hired the RIO, b) selected the Regional Workforce 
Development and Diversity Officer, one CAB member, two Site Directors, and two Alliance 
Managers, c) created a governance structure, d) added 34 new members, including two tribal 



communities, e) secured $7.8M in cost-share and ~$14M in additional commitments, f) 
completed a Preliminary Engineering Report and design of the CorMic Foundry+, g) secured 
commitment from CCs to co-develop instructor and technician training programs, and h) secured 
commitment from OSU, UO and OHSU to develop new graduate programs. 

XII.  Awareness and Commitment  
Each consortium member has read this Overarching Narrative and committed to executing the 
components of the Tech Hub for which it is responsible. Please see Letters of Commitment.  
 

  
Figure 6: CorMic Logic Model 



 
1 M.E. Porter, Clusters and the New Economics of Competition, Harvard Business Review, 77, November-December 1998, 
https://biblioteca.fundacionicbc.edu.ar/images/d/de/Clusters_1.pdf  
2 W.R. Kerr and F. Robert-Nicoud, Tech Clusters, Journal of Economic Perspectives 34(3), 50, 2020. 
3 Inpria, Inc.,  https://www.inpria.com/ 
3 Valliscor, https://www.valliscor.com/ 
5 Phosio, https://www.phosio.com/ 
6 nexTC Corporation, https://www.nextcmaterials.com/ 
7 Penderia Technologies, https://www.penderia.com/ 
8 https://www.eda.gov/sites/default/files/2022-06/EDA-FY21-Investment-Priorities-Definitions.pdf#Underserved-Populations 
9 R. Weissman, Are We Out of the Woods Yet?, Overview of the State of U.S. Investment and Startup Companies, 2023 Annual 
Meeting of the Chemical Angel Network. 
10 Community Housing Fund, Beaverton, Oregon, https://thechf.org/  
11 MidOregon Credit Union, Bend, Oregon, https://www.midoregon.com/ 
12 Northwest Native Lending Network, https://atniedc.com/rlf/nnln/ 
13 Affiliated Tribes of Northwest Indians Economic Development Corporation, atniedc.com 
14 SELCO Community Credit Union, Eugene, Oregon, https://www.selco.org/  
15 Microenterprise Services of Oregon, Portland, Oregon, https://mesopdx.org 
16 Network for Oregon Affordable Housing, Portland, Oregon, https://noah-housing.org/  
17 Community LendingWorks, Springfield, Oregon, https://communitylendingworks.org/ 
18 OSU Advantage Accelerator, https://advantage.oregonstate.edu/advantage-accelerator 
19 Launch Oregon, https://www.launchoregon.com  
20 Oregon Clinical and Translational Research Institute, https://www.ohsu.edu/octri  
21 Biomedical Innovation Program, https://www.ohsu.edu/octri/biomedical-innovation-program-academia-marketplace 
22 S. Lavian, D. Lovich, O. Klier, K. von Szczepanski, and P. Kempinsky, Turning a Tech Hub into a Talent Magnet, Boston 22 
Consulting Group, 2022, https://www.bcg.com/publications/2022/turning-a-tech-hub-into-a-talent-magnet 
23 OSU Extension, https://extension.oregonstate.edu/ 
24 https://www.hillsboro-oregon.gov/our-city/departments/economic-development/choose-hillsboro/workforce-
training/workforce-partnership 
25 https://www.nworegonworks.org/ 
26 https://willwp.org/ 
27 https://www.laneworkforce.org/ 
28 https://www.oregon.gov/gov/pages/staff.aspx 
29 https://worksourceoregon.org/ 
30 Semiconductor Research Corporation, Decadal Plan for Semiconductors, Full Report, 2021, https://www.src.org/about/decadal-
plan/  
31 G. Refai-Ahmed, M.M. Islam, H. Kabbani, T. Cader, H. Alissa, and H. Do, Holistic Understanding of Best Engineering Practice 
to Extend Cooling Limit of Next Generations of GPU, 2022 IEEE 24th Electronics Packaging Technology Conference (EPTC), 
890, IEEE, 2022.  
32 B. Bailey, Why There Are Still No Commercial 3D-ICs, Semiconductor Engineering, January 29, 20-24, 
https://semiengineering.com/why-there-are-still-no-commercial-3d-ics/ 
33 R. van Erp ,R. Soleimanzadeh, L. Nela, G. Kampitsis, and E. Matioli, Co-designing electronics with microfluidics for more 
sustainable cooling, Nature 578(7824), 211, 2020. 
34 J.-Y. Chang, D. Kulkarni, R. Mahajan, M. Jorgensen, N. Neal, R. Dischler, A. Dasu, S. Ahuja, and R. Mongia, Package-Level 
Integration of Liquid Cooling Technology with Microchannel IHS for High Power Cooling, in 2021 20th IEEE Intersociety 
Conference on Thermal and Thermomechanical Phenomena in Electronic Systems (iTherm), 18, IEEE, 2021. 
35 Insight Ace Analytic, Data Center Liquid Coolling Market Size, 2023-2031, https://www.insightaceanalytic.com/report/data-
center-liquid-cooling-market/1735   

Goldman Sachs, Impact of Generative AI on Global GDP, a) https://www.goldmansachs.com/intelligence/artificial-
intelligence/index.html?chl=ps&plt=go&cid=20314087364&agp=156316991728&kid=artifical%20intelligence%20market&mty



 
pe=p&gclid=EAIaIQobChMIto3nzezOggMVkzutBh241gTpEAAYAyAAEgKCjfD_BwE&gclsrc=aw.ds, b) 
https://www.goldmansachs.com/intelligence/pages/generative-ai-could-raise-global-gdp-by-7-percent.html 
37 MarketsAndMarkets, Flow Chemistry Market, Global Forecast 2028, https://www.marketsandmarkets.com/Market-
Reports/flow-chemistry-market-1316.html 
38 B. Gutmann, D. Cantillo, and C.O. Kappe, Continuous-flow technology – A tool for the safe manufacturing of active 
pharmaceutical ingredients, Angewandte Chemie International Edition English 54(23), 6688, 2015. 
39 S.L. Lee, T.F. O’Connor, X. Yang, C.N. Cruz, S. Chatterjee, R. D. Madurawe, C.M.V. Moore, L.X. Yu, and J. Woodcock, 
Modernizing pharmaceutical manufacturing: From batch to continuous production, Journal of Pharmaceutical Innovation 10, 191, 
2015.  
40 C.-J. Li, and B.M. Trost, Green chemistry for chemical synthesis, PNAS 105(36), 13197, 2008. 
41 S.G. Newman and K.F. Jensen, The role of flow in green chemistry and engineering, Green Chemistry 15, 1456, 2013. 
42 R.L. Hartman, Flow chemistry remains an opportunity for chemists and chemical engineers. Current Opinion in Chemical 
Engineering 29, 42, 2020. 
43 T. Razzaq, T.N. Glasnov, and C.O. Kappe, Continuous-flow micro-reactor chemistry under high temperature/pressure 
conditions, European Journal of Organic Chemistry 2009, 1321, 2009. 
44 D.R. Snead and T.F. Jamison, A three-minute synthesis and purification of ibuprofen: Pushing the limits of continuous-flow 
processing, Angewandte Chemie International Edition English 54(3), 983, 2015. 
45 D.E. Fitzpatrick and S.V. Ley, Engineering chemistry for the future of chemical synthesis, Tetrahedron 74(25), 3087, 2018. 
46 J. Wegner, S. Ceylan, and A. Kirschning, Ten key issues in modern flow chemistry, Chemical Communications 47, 4583, 2011. 
47 J. Li, S. G. Ballmer, E. P. Gillis, S. Fujii, M. J. Schmidt, A. M. E. Palazzolo, J. W. Lehmann, G. F. Morehouse, and M.D. Burke, 
Synthesis of many different types of organic small molecules using one automated process. Science 347, 1221, 2015.  
48 A.R. Bogdan and A.W. Dombrowski, Emerging trends in flow chemistry and applications to the pharmaceutical industry. 
Journal of Medicinal Chemistry 62, 6422, 2019. 
49 M. Damm. T.N. Glasnov, and C.O. Kappe, Translating High-Temperature Microwave Chemistry to Scalable Continuous Flow 
Processes, Organic Process Research and Development 14, 215, 2010. 
50 U.S. Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and Research, 
Quality Considerations for Continuous Manufacturing: Guidance for Industry, 2019, 
https://www.fda.gov/media/121314/download  
51 National Academies of Sciences, Engineering, and Medicine, The Importance of Chemical Research to the U.S. Economy, 
Washington, DC: The National Academies Press, 2022, https://doi.org/10.17226/26568 
52 National Academies of Sciences, Engineering, and Medicine, The Importance of Chemical Research to the U.S. Economy, 
Washington, DC: The National Academies Press, 2022, https://doi.org/10.17226/26568 
53 Data Horizzon Research, Microfluidics Market Size, Growth, Share Statistics Report 2023-2032, September 2023, 
https://datahorizzonresearch.com/microfluidics-market-2293 
54 V. Wade, Microfluidic Devices Market: Revolutionizing Precision Medicine and Diagnostics, 2023, 
https://www.linkedin.com/pulse/microfluidic-devices-market-revolutionizing-precision-vaibhav-wade/ 
55 B. Heidt, W.F. Siqueira, K. Eersels, H. Diliën, B. van Grinsven, R.T. Fujiwara, and T. J. Cleij, Point of Care Diagnostics in 
Resource-Limited Settings: A Review of the Present and Future of PoC in its Most Needed Environment, Biosensors 10(10), 133, 
2020. 
56 Intel Climate Change Policy Statement, 2020, https://www.intel.com/content/dam/www/central-
libraries/us/en/documents/2022-06/environment-climate-change-policy.pdf 
57 Intel 2022-23 Corporate Responsibility Report, https://csrreportbuilder.intel.com/pdfbuilder/pdfs/CSR-2022-23-Full-Report.pdf  
58 NVIDIA Corporate Responsibility Report, Fiscal Year 2023, https://images.nvidia.com/aem-
dam/Solutions/documents/FY2023-NVIDIA-Corporate-Responsibility-Report-1.pdf 
59 Hewlett Packard Enterprise Living Progress Report 2022, 
https://www.hpe.com/psnow/doc/a50008243enw.pdf?jumpid=in_pdfviewer-psnow  
60 Thermo Fisher Scientific, Sustainability, https://www.thermofisher.com/us/en/home/chemicals/applications/green-
chemistry.html 
61 ThermoFisher Scientific, Building a Brighter Future, 2022 Corporate Social Responsibility Report, 
https://corporate.thermofisher.com/content/dam/tfcorpsite/documents/corporate-social-
responsibility/2022%20Corporate%20Social%20Responsibility%20Report.pdf 
62 U.S. Department of Energy, Data Centers and Servers, https://www.energy.gov/eere/buildings/data-centers-and-servers  
63 L. Lannelongue, J. Grealey, and M. Inouye, Green Algorithms: Quantifying the Carbon Footprint of Computation, Advanced 
Science 8(12), 2100707, 2021. 



 
64 C.-J. Li, and B.M. Trost, Green chemistry for chemical synthesis, PNAS 105(36), 13197, 2008. 
65 L.-L. Shen, G.-R. Zhang, M. Biesalski, and. B.J.M. Etzold, Paper-based microfluidic aluminum-air batteries: toward next-
generation miniaturized power supply, Lab on a Chip 19, 3438, 2019. 
66 O.A. Ibrahim, M. Navarro-Segarra, P. Sadeghi, N. Sabaté, J.P. Esquivel, and E. Kjeang, Microfluidics for Electrochemical 
Energy Conversion, Chemical Reviews 122(7), 7236, 2022. 
67 M. Fani, P. Pourafshary, P. Mostaghimi, and N. Mosavat, Application of microfluidics in chemical enhanced oil recovery: A 
review, Fuel 315, 123225, 2022. 
68 W. Song, F. Ogunbanwo, M. Steinsbø, M.A. Fernø, and A.R. Kovscek, Mechanisms of multiphase reactive flow using 
biogenically calcite-functionalized micromodels, Lab on a Chip 18, 3881, 2018. 
69 P. Mesquita, L. Gong, and Y. Lin, Low-cost microfluidics: Towards affordable environmental monitoring and assessment, 
Frontiers in Lab on a Chip Technologies 1, 1074009, 2022. 
70 C.-T. Kung, C.-Y. Hou, Y.-N. Wang, and L.-M. Fu,  Microfluidic paper-based analytical devices for environmental analysis of 
soil, air, ecology and river water, Sensors and Actuators B: Chemical 301, 126855, 2019. 
71 J. Saez, R. Catalan-Carrio, R.M. Owens, L. Basabe-Desmonts, and F. Benito-Lopez, Microfluidics and materials for smart 
water monitoring: A review, Analytical Chimica Acta 1186, 338392, 2021. 
72 D.P. Poenar, Microfluidic and micromachined / MEMS devices for separation, discrimination, and detection of airborne 
particles for pollution monitoring, Micromachines 10(7), 483, 2019. 
73 https://www.pwc.com/gx/en/issues/esg/state-of-climate-tech-2023-investment.html 
74 https://www.oregon.gov/biz/Publications/IE-BenchmarkingRpt0319.pdf 
75 H. Cong and N. Zhang, Perspectives in translating microfluidic devices from laboratory prototyping into scale-up production, 
Biomicrofluidics 16, 021301, 2022. 
76 H. Cong and N. Zhang, Perspectives in translating microfluidic devices from laboratory prototyping into scale-up production, 
Biomicrofluidics 16, 021301, 2022. 
77 H. Cong and N. Zhang, Perspectives in translating microfluidic devices from laboratory prototyping into scale-up production, 
Biomicrofluidics 16, 021301, 2022. 
78 S. Battat, D.A. Weitz, and G.M. Whitesides, An outlook on microfluidics: the promise and the challenge, Lab on a Chip 22, 
530, 2022. 
79 M.I. Hajam and M.M. Khan, Microfluidics: a concise review of the history, principles, design, applications, and future outlook, 
Biomaterials Science, advance article, 2024, https://pubs.rsc.org/en/content/articlelanding/2024/bm/d3bm01463k/unauth  
80 D. Reyes, H. van Heeren, L. Herbertson, A. Tzannis, J. Ducré, H. Bissig, and H. Becker, Accelerating Innovation and 
Commercialization Through Standardization of Microfluidic-Based Medical Devices, Lab on a Chip 21(1), 9, 2021.  
81 L.R. Volpatti and A.K. Yetisen, Commercialization of Microfluidic Devices, Trends in Biotechnology 32(7), 347, 2014. 
82 Semiconductor Industry Association and Oxford Economics, Chipping Away: Assessing and Addressing the Labor Market Gap 
Facing the U.S. Semiconductor Industry, July 2023 
83 Market.US, Global Semiconductor Market 2023-2032, January 2024, https://market.us/report/semiconductor-market/  
84 Semiconductor Industry Association and Oxford Economics, Chipping Away: Assessing and Addressing the Labor Market Gap 
Facing the U.S. Semiconductor Industry, July 2023 
85 Semiconductor Industry Association, Supply Chain Briefing to the U.S. Department of Commerce, March 21, 2021. 
86 Future Market Insights, Electronic Materials and Chemicals Market Outlook (2023 to 2033), July 2023, 
https://www.futuremarketinsights.com/reports/electronic-materials-and-chemicals-market  
116 C. Ting-Fang, Chemicals and materials to play key role in chips as 2-nm milestone nears, Nikkei Asia, December 27, 2023, 
https://asia.nikkei.com/Business/Tech/Semiconductors/Chemicals-and-materials-to-play-key-role-in-chips-as-2-nm-milestone-
nears 
88 https://www.businesstoday.in/latest/economy/story/russia-ukraine-war-impacted-semiconductor-industry-govt-328247-2022-
04-01 
89 https://www.congress.gov/117/bills/hr7372/BILLS-117hr7372eh.pdf 
90 https://www.congress.gov/118/bills/hr5058/BILLS-118hr5058ih.pdf 
91 ThermoFisher Scientific, Building a Brighter Future, Annual Report 2022, 
https://s27.q4cdn.com/797047529/files/doc_financials/2022/ar/2022annualreportpdf.pdf  
92 https://lifesciences.tecan.com/products/liquid_handling_and_automation/tecan_d300e_digital_dispenser 
93 https://www.hp.com/us-en/specialty-printing-solutions/life-science-dispensing.html 
94 https://www.facebook.com/PrinevilleDataCenter/ 
95 https://www.google.com/about/datacenters/locations/the-dalles/  



 
96 Laird Thermal Systems, https://lairdthermal.com/ 
97 Boyd Corporation, https://www.boydcorp.com/ 
98 Advanced Cooling Technologies, https://www.1-act.com/ 
99 LiquidCool Solutions, https://liquidcoolsolutions.com/ 
100 Fujitsu Ltd., https://www.fujitsu.com/dk/imagesgig5/fujitsu-cool-central-liquid-cooling-technology.pdf  
101 Iceotope Technologies Limited, https://www.iceotope.com/ 
102 Midas Immersion Cooling, https://midasimmersion.com  

Grace Bio-Labs, https://gracebio.com/ 
104 Revvity, https://www.revvity.com/ 
105 LabSmith, https://labsmith.com/microfluidics-products/ 
106 Danaher Corporation, https://www.danaher.com 
107 Abbott Laboratories, https://www.abbott.com 
108 Agilent Technologies, https://www.agilent.com 
109 Cepheid, https://www.cepheid.com/en-US.html 
110 Actylis, https://www.actylis.com 
111 Lacamas Laboratories, https://lacamaslabs.com 
112 SIGA Technologies, https://www.siga.com 
113 Viridis Materials, https://viridismaterials.com 
114 BASF, https://www.basf.com 
115 Nippon Chemical Industrial, https://www.nippon-chem.co.jp/en/en_products/en_function.html 
116 Thermo Fisher Scientific, https://www.thermofisher.com/us/en/home.html 
117 Corning, https://www.corning.com/worldwide/en/innovation/corning-emerging-innovations/advanced-flow-reactors.html 
118 CEM, https://cem.com/ 
119 R. van Erp ,R. Soleimanzadeh, L. Nela, G. Kampitsis, and E. Matioli, Co-designing electronics with microfluidics for more 
sustainable cooling, Nature 578(7824), 211, 2020. 
120 M. Bakir, Y. Joshi, and J. Goldman, 2.5D and 3D FPGA-Centric Microfluidic Cooling Architectural Platforms for Superior 
Computational Throughput, Georgia Institute of Technology, Intel Programmable Solutions Group, 2019, 
https://apps.dtic.mil/sti/tr/pdf/AD1107009.pdf  
121 M. Cumbie, P. Benning, A. Agarwal, T. Gray, and T. Cader, Embedded Microfluidic Cooling for Nextgen High-Power Server 
Architecture, https://arpa-e.energy.gov/sites/default/files/2023-11/Day1_03b_HP_COOLERCHIPS%20Kick-off%202851-
1608%20final%20public.pdf 
122 C.-J. Li, and B.M. Trost, Green chemistry for chemical synthesis, PNAS 105(36), 13197, 2008. 
123 L. Zhang, H. Xing, M. Yang, Q. Dong, H. Li, and S. Liu, Advances in atomic layer deposited high- inorganic materials for 
gate dielectrics engineering of two-dimensional MoS2 field effect transistors, Carbon Letters 32, 1247, 2022. 
124 C.W. Coley, D. A. Thomas, J. A. M. Lummiss, J. N. Jaworski, C. P. Breen, V. Schultz, T. Hart, J. S. Fishman, L. Rogers, H. 
Gao, R. W. Hicklin, P. P. Plehiers, J. Byington, J. S. Piotti, W. H. Green, A. J. Hart, T. F. Jamison, and K. F. Jensen, A robotic 
platform for flow synthesis of organic compounds informed by AI planning, Science 365, eaax1566, 2019. 
125 V. Wade, Microfluidic Devices Market: Revolutionizing Precision Medicine and Diagnostics, 2023, 
https://www.linkedin.com/pulse/microfluidic-devices-market-revolutionizing-precision-vaibhav-wade/ 
126 H. Kimura, Y. Sakai and T. Fujii, Organ / body-on-a-chip based on microfluidic technology for drug discovery, Drug 
metabolism and pharmacokinetics 33(1), 43, 2018. 
127 L. Mathur, M. Ballinger, R. Utharala, and C.A. Merten, Microfluidics as an enabling technology for personalized cancer 
therapy, Small 16(9), 1904321, 2020. 


