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The vision for the Institute for Applied Life Sciences (IALS) is to deliver novel medical 
devices, biomolecules, and delivery vehicles that benefit human health. This vision will 
be achieved in collaboration  with  industry  partners. Furthermore, IALS  will  train  
a  workforce  skilled  in  the discovery,  development,  and  manufacture  of  medical 
devices and biomolecules, and in life science entrepreneurship. 

IALS is a multidisciplinary organization combining the deep expertise of more than 150 
faculty from 28 departments on the Amherst campus. The Institute is organized as three 
Centers: 

 � Center for Bioactive Delivery (CBD) seeks to deliver the right drug to the right 
place by creating next generation “smart” delivery platforms for small and large 
molecules. CBD develops optimized biomolecule/vehicle pairs for delivery to various 
organs and intracellular compartments.  

 � Models  to  Medicine  Center  (M2M) provides mechanistic insights into molecular 
pathways  implicated  in  cell  health  and  in  disease  pathology. These  will  be  used  
to identify novel drug targets and therapeutic candidates. 

 � Center  for  Personalized  Health  Monitoring  (CPHM) seeks  to  be  a  world-
leading partnership organization for accelerating the commercialization of low-cost, 
multi-function, wearable wireless sensor systems for personalized  health care and 
biometric monitoring.  

To achieve this mission the institute is establishing collaborations with industry 
partners.  It has launched more than 30 core equipment facilities which include device 
prototyping and precision manufacturing (roll to roll) facilities, human calorimetry, and 
magnetic resonance imaging/spectroscopy facilities. Furthermore, IALS has established 
“collaboratories,” lab space in close proximity to the core equipment facilities, available 
to industry partners.  IALS is also establishing an industry “sabbatical” program allowing 

industry researchers to spend time embedded in UMass research laboratories 
or in core equipment facilities. These industry interactions are facilitated 
by close working relationships between IALS and the UMass Innovation 
Institute (UMII), as well as the UMass Technology Transfer office.

In summary IALS works with industry partners to combine the best in 
academic innovation with an industry-like focus on delivering commercially 
significant products, services, and technologies over a defined time line. 
Hence, by design, IALS is product-focused, interdisciplinary, collaborative, 
outward-looking, and entrepreneurial.

 
Peter H. Reinhart, Ph.D.
Founding Director
Institute for Applied Life Sciences
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The Center for Bioactive Delivery (CBD) at UMass Amherst is advancing the field to a predictive science – a 
fundamental break from its empirical, single carrier and single application roots. Our teams are developing 
fundamental carrier design principles that integrate an understanding of the bioactives from the onset and 
applying them to various disease models. 

an ultimate goal of creating treatment modalities to treat 
patients with drug-resistant tumors and metastatic disease.

Gold Particles  
to Modify Immune Responses
Particles featuring immunostimulating properties for 
adjuvant use and immunosuppressing particles for treating 
inflammatory diseases. The multivalent presentation 
of functionality by nanoparticles is being employed to 
generate new immunotherapeutics. 

Nanogel Delivery of Small Molecules
Next generation targeting approach based on self-
assembling, drug encapsulated polymer nanogels that do 
not require chemical changes to the active drug and that can 
increase cargo capacity by at least tenfold, thus increasing 
drug potency along with the therapeutic window by 
minimizing off target side effects. In their studies, antibody-
targeted, nanogel encapsulated doxorubicin produced 
tumor shrinkage vs. nanogel encapsulated doxorubicin 
alone at 10 percent of the dose of nanogel encapsulated 
doxorubicin alone.

“Delivers
the right drug 

to the right place”

Our Mission
Bioactive delivery is a multi-dimensional challenge that 
remains a critical and often unsolved issue in product 
development. At the heart of CBD are organized multi-
disciplinary teams focused on solutions to this complex 
landscape.

 
The long-term objective is to develop 

reliable, predictive models for 
optimized drug/carrier systems. 

This focus on synergies 
between the bioactive 
compound and its delivery 

needs to a suitable carrier 
solution creates a new paradigm for drug and nutrient 
delivery.

Carrier Technologies
Expertise in a wide range of carrier designs. Carriers 
include emulsions, nanoparticles, hybrid particles, 
bacteria, and hydrogels. Within these broad platforms 
lipid-based emulsions, metals, polymers, proteins, and/or 
polysaccharides are being used to develop new carriers. 

Nutrition/Nutraceuticals
Technologies to enhance the delivery of lipophilic nutrients 
or drugs through foods. This group also has developed a 
novel method of creating food-grade antimicrobial delivery 
systems containing essential oils.  

Antibody Delivery
Next generation delivery platform, inspired by viral-
like transduction domains that enable the intact delivery 
of fully functioning proteins and antibodies. These new 
delivery vehicles have potential to dramatically increase the 
efficiency of protein delivery into cells.

Engineering Bacteria  
as a Therapeutic Tool
Bacterial therapies that target tumors, penetrate tissue, 
and deliver specifically designed anticancer molecules. This 
approach, termed intratumoral therapeutic delivery, has 

For more information, visit umass.edu/cbd



Our Mission

 � Conduct basic and translational research across the 
technical roadmap for advanced personalized health 
monitoring

 � Train the future and current workforce in key skills 
needed for the emerging digital health industry

 � Develop and integrates new technologies in 
collaboration with industry and clinical partners 
that pave the way to commercialize innovations and 
promote economic development

CPHM consolidates critical expertise from polymer 
science and engineering, computer science, kinesiology, and 
neuroscience as well as other departments and collaborators 
such as the UMass Medical School and industry.

In addition, CPHM provides an industry collaborative 
facility wherein industry can work directly with CPHM 
staff and researchers to develop and validate next 
generation health monitoring technologies and products.

Manufacturing & Prototyping
Faculty researchers conducting fundamental R&D on 
advanced micro/nano-manufacturing, materials, and 
processes for next-generation sensing devices and systems. 

Design & Integration
Research on mobile and wearable sensor technologies for 
assessment of biometric and biomarker measures of health 
and performance. 

Testing & Analytics
Research related to signal processing, feature extraction, 
data transmission, data mining, and archiving for individual 
sensors and networks of sensor systems. 
 
Outcome Monitoring
Research Outcome Monitoring tailors the activities 
used for the evaluation and validation of various sensor 
technologies to the specific 
needs of wearable activity 
sensor industry. This 
provides high value 
to industry partners 
through evidence-based 
results about the 
quality of activity 
tracker accuracy and 
can offer solutions 
for improvements in 
accuracy of such devices along 
with the development of the algorithms to interpret and 
apply the data the sensors produce. 

Test Bed
These initial projects under IALS/CPHM are funded by the 
DOD supported NanoBioManufacturing Consortium and 
the NSF Center for Hierarchical Manufacturing, and are 
providing the platform for a series of biomarker sensors for 
physiological and disease assessment.

For more information, visit umass.edu/cphm

The Center for Personalized Health Monitoring (CPHM) accelerates the development and commercialization 
of low-cost, multi-function, wearable, wireless sensor systems for personalized health care and biometric 
monitoring. 

“World-leading 
impact across the 
entire technical 

roadmap for advanced 
personalized health 

monitoring”



The Models to Medicine Center harnesses campus research strengths in life sciences to foster translational 
applications, create synergistic ties with industry, and improve the training of future life scientists, especially 
those who will join the workforce in the commonwealth. 

Our Mission
M2M aims to translate fundamental science into new 
targets, leads, and disease models. Faculty within the center 
leverage mechanistic insights into molecular pathways 
implicated in cell health and in disease pathology to identify 
novel drug targets and therapeutic candidates.

Biomaterials for Devices and 
Regenerative Medicine (BDRM)
Understand, manipulate and design in vitro model systems 
at the cellular, molecular, and tissue levels for applications 
in disease and regenerative medicine. Combining expertise 
in cellular engineering, tissue engineering, molecular 
self-assembly, mechanics, high-throughput screening, 
biopolymer materials, and materials design principles.  

Engineering Models & Mechanisms  
in Cancer (EM2C)
Broad expertise using in vitro models mimicking the 
complexity of tumors in vivo, working with animal tumor 
models, analyzing human tissues and evaluating the 
epidemiology of cancer risk. 

Cellular Dynamics
Understands fundamental cellular processes and gain 
insight into the dysfunctions that result from defects in 
these processes. Areas of expertise include cell division 
and chromosome segregation, molecular motor proteins, 
cytoskeleton regulation and dynamics, cell growth and 
renewal, and cancer cell biology.
 
Developmental Mechanisms 
of Neural Function & Disease
Focused on understanding the mechanisms underlying 
reproduction and embryonic development, the formation 
and function of the nervous system, and related disease 
processes. Employs a range of in vitro and in vivo model 
systems that allow the use of forward and reverse genetics, 
epigenetics, genomics, pharmacology, physiology, and 
behavioral assays to probe gene function in normal and 
disease states.

Genetics, Genomics & Epigenetics
Multi-disciplinary group with expertise in generating and 
analyzing next-generation sequence data, bioinformatics, 
mammalian and stem cell culture, multiple model systems, 
phylogenetic analyses, comparative genomics, population 

genetics, association mapping, developmental genetics, 
forward genetics, quantitative genetics, the human 
microbiome, molecular evolution, and epigenetics.

Infection & Immunity
Develop and use models of 
diseases of people and domestic 
animals including autoimmune 
disease (aplastic anemia 
and multiple sclerosis) and 
malignant disease. Study 
diverse aspects of microbial 
biology including protein 
folding, DNA replication, 
mechanisms of quorum sensing and 
chemotaxis, production of and response to antimicrobial 
agents, identification of virulence factors as well as 
pathways that lead to symbiosis, and novel biochemical 
pathways that may serve as drug targets.

“Translating 
fundamental  

biology into new 
targets, leads and 
disease models”



Integrated Plant-Microbe  
Genomic Systems
Combines expertise in functional genomics, systems and 
computational biology, with cellular imaging, biochemistry, 
microbial and plant physiology, evolution and genetics to 
address key problems in renewable energy, climate change, 
sustainability, and food security. The research theme spans 
both basic and translational research.

Membranes in Biology & Medicine
Seek to understand and engineer membrane processes, 
materials, and proteins, with a variety of fundamental and 
translational goals. Includes developing novel systems for 
high throughput screening for drugs targeting membrane 
proteins, and novel molecules for delivering drugs across 
membranes. Also developing tools to overcome the 
challenges of membrane protein studies and determining 
mechanisms of membrane proteins that are potential 
antibiotic targets.

Protein Homeostasis
Improved understanding leading to new targets for 
small molecule modulators, and hence new therapeutic 
strategies against many of these diseases. Targeting protein 
homeostasis components also affords the opportunity to 
develop new anti-infectives, either by intervening with 
the protein homeostasis components of the pathogen, or 
targeting components of the host network that are hijacked 
by a pathogen. For more information, visit umass.edu/m2m

Microbes in Human Health & Disease 
(MHHD)
Seeks to understand, manipulate and design microbial 
systems at the molecular, cellular and community levels 
for translational applications in human health and disease. 
To achieve this goal, MHHD faculty combine expertise 
in genomics, microbiology, synthetic and systems biology, 
host-microbe interactions, infectious diseases, biocolloids, 
surface science and computational modeling. Through 
extensive collaborations within MHHD, these capabilities 
have been integrated to seek innovative solutions to 
unsolved problems in human health and disease. 

Nationally-Renowned Expertise, Just a Few Steps Away.
 9 Collaborate with IALS faculty.
 9 Use cutting-edge IALS facilities with the help of highly-specialized core facility directors.
 9 Attend special seminars and guest lecture series in any IALS-associated department. 
 9 Participate in the laboratory module courses, free of charge.
 9 Make use of the state-of-the-art IALS Collaboratories in the Life Sciences Laboratories.

Connect. Explore. Make a Difference.
 9 Short-term Faculty Appointment in your department of choice.
 9 Guest lecturing opportunities through: 

 y Departmental Seminar Series
 y IALS Seminar Series and Events
 y Graduate courses such as Drug Design (Biochemistry Department)  

and Frontiers of Biotechnology (Chemistry Department)
 9 Mentor a Biotechnology Training Program student as part of the student’s on-campus internship.
 9 Explore Amherst and Northampton. Take advantage of the cultural, artistic, and intellectual capita of a big city 

with the charms of a small town.

INDUSTRIAL SABBATICAL PROGRAM



Advanced Digital Design and  
Fabrication (AddFab)
3D printing and related digital manufacturing capabilities 
to support the translation of new technologies in biosensors 
and medical devices from lab bench to human testing. The 
mission of ADDFab is to institutionalize the Center for 
Surgical Technology Innovation and commercialization in 
partnership with UMass Medical School.  

• EOS M290 Metal 3D Printer
• Fortus 450mc 3D Production System
• Optomec LENS 450 Metal 3D Printer

Animal Imaging
Designed to assist members of the research community on 
UMass and other five college campuses to conduct research 
using live animal imaging technologies.

• IVIS Animal Imager

CORE EQUIPMENT FACILITIES
These state-of-the-art facilities are a significant resource for faculty research 
and student training in the Massachusetts and New England region, and 
also represent a novel interface for government and industry partners. These 
facilities enable faculty, student, and industry collaborators to access a broad 
array of equipment to enhance their R&D capabilities, address both basic and 
translational questions, deliver technologies and product candidates more rapidly, 
and become more competitive in obtaining state, federal, foundation, and private 
funding. A number of the UMass campuses maintain core facilities and UMass 
Amherst will operate more than 30 such facilities, each managed by experienced 
professional directors/managers. Many of these are housed in the new Life Science 
Laboratories shown on the front cover, and one – the Massachusetts Green High 
Performance Computing Center – is located in Holyoke. These facilities will 
advance the University’s objectives of becoming a “destination of choice” and 
a “partner of choice” as well as the Institute’s goals of supporting high quality 
research and advancing translational programs towards novel drug targets, drug 
delivery technologies, personalized healthcare devices, nutraceuticals, and other 
technologies that enhance human health and well being. 

The overall Core Facility infrastructure was made possible by a grant from the 
Massachusetts Life Science Center and operational support from UMass Amherst.  
The list below is only a sample of equipment that is in each facility.

Atomic Force Microscopy (AFM)
The mission of the Scanning Probe Microscopy Core is to 
provide analytical and high resolution scanning probed 
based microscopy. This includes Atomic Force Microscopy 
(AFM) related techniques such as tapping mode, contract 
mode or conductive AFM as well as force measurements.

• Bruker MultiMode AFM for high resolution
• Bruker Dimensions AFM for large scale samples
• Oxford Asylum MFP-3D for specialized experiments

Biophysical Characterization
Interactions between biological macromolecules like 
proteins, nucleic acids, lipids and their complexes, and 
small molecule interactions with these macromolecules.

• ITC with autosampler
• Biacore SPR instrument
• LICOR imaging system

Bioproduction/Separation
State-of-the-art equipment for expression, separation, and 
isolation of biomolecules allowing users to culture cells 
(including bacterial, yeast, insect, plant, and mammalian 
cells) and then separate biomolecules of interest (including 
proteins, nucleic acids, natural products, and metabolites) 
for research and/or commercial needs of academic and 
industrial users. 

• 7 Applikon BioBundle reactors 
• 2 GE WAVE25 Bioreactors
• 2 GE AKTA Pure chromatography 

JEM-2200FS EFTEM

FEI Magellan 400 XHR-SEM



Cell Culture
Two cell culture facilities for both biological and bio-
engineering approaches.

Device Characterization Laboratory
Provides gold-standard verification of wearable and point-
of-care devices and other medical devices. This lab offers 
a full suite of mechanical testing capabilities to fully 
characterize materials, manufacturing processes, and their 
fabricated devices.

• Nikon ALTERA 7.5.5 Coordinate Measuring 
Machine

• Stress Photonics GFP 1500c Photoelastic Stress 
Analysis System

• Alpha Step D500 Surface Roughness Tester

Device Fabrication
Designed to have CMOS processing technologies to serve 
as a key enabler towards personalized healthcare and 
preemptive medicine. Specifically, we aim to develop smart 
and miniature devices, circuits and systems with biomedical 
applications such as biosensing, DNA sequencing and 
smart implanting. This facility supports both discovery-
based research and translational research that leads to the 
development of new research tools for life sciences.

Electronic Materials
This is a multi-user, fee-based facility that includes a line 
of state-of-the-art tools and instruments for solution-
based fabrication of electronic and optoelectronic devices, 
including polymer- and perovskite-based photovoltaic 
cells, and for characterization of their performance. The 
laboratory also offers a range of analytical techniques for 
characterization of optical, electronic structure, electrical, 
and electrochemical properties of materials. 

• Ultraviolet Photoelectron Spectroscopy (UPS)
• Impedance spectroscopy
• UV-vis-NIR and photoluminescence spectrometers

Electron Microscopy
Equipped with several Transmission (TEM) and Scanning 
(SEM) Electron Microscopes as well as related sample 
preparation equipment for the use of the UMass community 
as well as external customers. The Center serves both 
materials and life-sciences communities and most of the 
instruments options are focused on analytical capabilities 
such as Energy Dispersive X-Ray Spectroscopy (EDS) and 
Electron Energy Loss Spectroscopy (EELS).

• JEOL- JEM-2200FS EFTEM
• FEI Magellan 400 XHR-SEM
• FEI Tecnai-T12 TEM

Exercise Intervention and Outcomes
A wide variety of equipment to evaluate how exercise 
impacts strength, metabolism, cardiac, body composition 
(fat, muscle) bone quality, and blood markers of 
physiological health. Facilities include space for physical 
exams and a phlebotomy room for blood acquisition and 
processing. Also includes a facility where participants in 
exercise training studies perform their prescribed workouts 
and are monitored to quantify training dose. Biomarker 
testing capabilities include: exercise performance, VO2 
max testing, exercise stress testing, strength testing, body 
composition (including abdominal obesity) and bone 
density evaluation and assessment of blood parameters. 

• Parvomedics metabolic cart
• Biodex strength training system, GE iDXA
• Quinton Q-Stress 12-lead exercise stress testing 

system 

Flow Cytometry
Designed to assist members of the research community at 
UMass and on the other Five College campuses to conduct 
research using flow cytometry and live animal imaging 
technologies. The equipment and services provided by the 
facility are unmatched on campus and in the five college 
area with the nearest facility at UMass Medical School in 
Worcester, more than one hour’s drive from campus.

• BD LSRII-8 Color Analysis Capabilities
• BD DUAL LSRFortessa-Analysis Capabilities 

for TWO USERS Simultaneously (the third such 
instrument in the country)

• BD FACSAria II-Analysis and Cell Sorting 
Capabilities

 
Genomics Resource Laboratory
Enables next-generation sequencing capabilities, with 
a short turn-around time for data production as well 
as sequencing including Illumina MiSeq and NextSeq 
machines, with capacity to sequence a human genome in 
less than a day. Equipment is also available for library 
preparation, including an Agilent Bioanalyzer and a Qubit. 

• Illumina NextSeq (mammalian sized genome and 
transcriptome analysis)

BD FACSAria II-Analysis and Cell Sorting Capabilities



• Illumina MiSeq (exome, microbial, or microbiome 
analysis)

• Agilent Bioanalyzer (sample and NGS library QC)

High Frequency Sensor Development 
Laboratory
Provides world class measurement capability for frequencies 
into the Terahertz range. It will be used for high frequency 
spectral analysis of materials and for testing high-speed 
communications technologies.

• N5247A PNA-X Microwave Network Analyzer, 
0.01-67 GHz (options 080, 400, 419, H01)

• VNA frequency extenders, 70-1100 GHz (VDI, 
WR10, WR6.5, WR4.3, WR3.4, WR2.2, WR1.5, 
WR1.0)

• Probe Summit 12000B-M 200 semi-auto 
microchamber. Large area manipulators  
and E-Vue microscope

High Throughput Screening 
Assists researchers in developing high-throughput (HT) 
screening assays, performs HT screens of chemical libraries 
to identify new small molecules that can be used to probe 
biological processes of interest.

• Robotic Liquid Handling System with 8-channel 
and 96-channel pipetting functions

• Microplate readers with Fluorescence Absorption, 
Luminescence, Time-resolved Fluorescence, and 
Fluorescence Polarization reading functions 

• Four injectors equipped for fast enzyme kinetics

Human Magnetic Resonance Center
Whole-body MR system for the noninvasive study of 
human tissue structure and function using MR imaging 
and spectroscopy.  Work performed in this center advances 
our understanding of biological function in the living 
organism, and as such provides a unique opportunity 

to develop and test new hypotheses, as well as translate 
information gained from basic science to human health.

• Siemens Skyra 3.0 Tesla MR system 
• MR-compatible electroencephalography
• Custom-constructed MR ergometer for muscle 

studies, and a mock scanner for habituation of 
study volunteers to the MR environment

Human Motion
Designed and equipped for assessment of human movement 
(with and without robotic assistance) and the evaluation 
of wearable technologies that aimed at quantify motion 
human. Also provides the capability to assess and validate 
wearable technologies aimed to quantify biomechanical 
targets relevant to movement or balance.

• (9) Qualysis Oqus Infrared Motion Capture System 
[(8) Oqus 700 (1) Oqus 500 (video)]

• (3) AMTI Force Platforms [(2) 600mm x 600mm, 
(1) 1200mm x 600mm]

• KUKA LBR iiwa 14-R820 robot arm

Light Microscopy 
(NIKON CENTER of EXCELLENCE)
Provides powerful resources for imaging cellular and 
biomaterials and will house state-of-the-art equipment 
including a two-photon microscope, a resonant scanning 
confocal microscope, a spectral confocal microscope, a 
high content microscope for automated imaging, and 
a FLIM-enabled microscope. Mammalian cell culture 
facilities will be available as well as other routine needs for 
biological imaging. One of a few designated Nikon Centers 
of Excellence providing a unique opportunity for training, 
demonstration, instrument development, and research.

• Nikon A1-SP (Spectral confocal)
• Nikon A1R-MP (Multiphoton)
• Nikon HCA (High content)

Living Science Core
A space where participants can reside for prolonged 
periods of time. Used for the development and validation of 
algorithms to estimate human movement and biomarkers 
from newly designed biosensors and commercially available 
biosensors. Observation of participants while carrying out 
normal home-based activities and evaluate the human-
sensor interaction. Constructed to allow us to instrument 
the facility to precisely capture human movement and 
behavior and human-sensor interactions in an ecologically 
valid manner for evaluation of sensor performance and 
sensor usability. 

• Living room, kitchen, bedroom, bathroom
• Oxycon Mobile portable respiratory gas exchange 

system

Siemens Skyra 3.0 Tesla MR system



Mass Spectrometry
The core provides mass spectrometry instrumentation and 
expertise to serve the life science community in academia 
and industry. A broad range of capabilities and techniques 
available. These include proteomics, small molecule and 
metabolite identification and quantitation, characteriza-
tion of mixtures by LC-MS, molecular imaging of tissue 
and other materials, structural and stoichiometry studies 
using native electrospray, and protein structural/dynamics 
and ligand-binding using hydrogen/deuterium exchange 
MS.

• Orbitrap Fusion high resolution UPLC-MS
• Waters Synapt with automated HDX robotics
• Waters Xevo TQD
• MALDI-TOF/TOF and ICP-MS with molecular 

imaging capabilities

Massachusetts Green High  
Performance Computing Center
Provides world-class computational infrastructure, 
indispensable in the increasingly sensor and data-rich 
environments of modern science and engineering discovery. 

MHealth Laboratory
Designed as a testbed to help explore the future of digital 
healthcare that combines data from disparate sources 
(wearable sensors, environmental sensors, physician 
visits, etc). The goal is to use this testbed to understand 
how data from these sources can help develop a proactive 
and dynamic health-care system that can leverages data 
from sensors to predict behavior, intervene in a timely 
manner, and reduce cost. The facility will involve hundreds 
of students streaming data via phones and wearable 
wristbands and a real-time analytics back end system that 
combines data from disparate sources and provides real-
time inferences on behavior.   

• 500-1000 user testbed involving wearable wristbands 
and mobile devices.

Nanofabrication Cleanroom
Provide nanofabrication tools and services to researchers, 
students, and off-campus clients on a fee for services  basis. 
Supports research and development through provision of 
technologies for the fabrication of micro and nano devices 
and complements the activities planned for the Device 
Fabrication Core Facility and the Roll to Roll facility.

• AJA International Orion 8 Sputtering System
• CHA Electron Beam Evaporator with Cryopump
• Cambridge NanoTech Savannah 100 Atomic Layer 

Deposition (ALD)
• Wentworth MP-2300 Probe Station 
• Keithley 4200 SCS Parametric Analyzer

Nuclear Magnetic Resonance (NMR)
Houses  high-field NMR spectrometers that serve to elucidate 
the structure, dynamics, interaction, and organization of 
molecules. Researchers across the disciplines of chemical 
science, materials science, biological science, and natural 
products research community rely on NMR spectroscopy 
for the structure and behaviors of their molecules. The 
facility serves approximately 40 UMass Amherst research 
groups, liberal arts colleges and community colleges across 
Western New England, and industrial research partners 

throughout the US.
• Agilent 700MHz high-resolution spectrometer with 

a triple resonance (1H/13C/15N) cold probe
• Bruker 600MHz high-resolution spectrometer with 

quadrupole resonance (1H/13C/15N/31P) cryo-
probe® and 60-position autosampler, suitable for 
in-depth protein and nucleic acid structural study 
and high-throughput screening.

• Bruker 600MHz multi-purpose spectrometer with 
solid-state and high-gradient diffusion capability.

 
 

Nutriceutical Formulation
Equipment for isolation of bioactive food components, 
production of delivery systems such as emulsions and 
powders and several food processing operations including 

Nikon Eclipse Ti microscope

Waters Xevo TQD



concentration by reverse osmosis, ultrahigh and HTST 
pasteurization, spray drying. Instruments are available to 
characterize liquid and dried delivery systems and test their 
biological efficacy. Space is also available for standard food 
production operations.

• Supercritical CO2 Extraction
• Microthermics Ultrahigh/High Temperature, Short 

Time Pasteurization Unit
• GEA Pilot Plant Spray Drier and Agglomeration 

System
 
Roll-to-Roll Fabrication and  
Processing Facility
Provides a unique set of custom, moving web-based 
tools for the translation of advanced materials and 
nanomanufacturing processes to industrially relevant 
scalable platforms for the development of next generation 
life science innovations in biosensors, diagnostics, and 
platforms for personalized health monitoring. Custom 
R2R coating, lithography and printing tools (inkjet, 
aerosol jet, nano-emboss, photonic cure, atomic layer 
deposition (ALD)) utilizing nanomaterials advances for 
precision patterning and integration of novel compositional 
coatings having unprecedented functionalities will impact 
specified applications in biosensing, printed electronics, 
microfluidics, detection and monitoring of disease, and 
control of electro-magneto-optical imaging and detection 
systems. Combined with additional web-based tools for 
vacuum sputter deposition, reactive ion etching, wet 
chemistry, and interlayer alignment, the R2R Nano Lab 
provides access to an emerging set of tools found nowhere 
else.

• Advanced R2R UV, thermal and solvent assisted 
Nanoimprint and Optical Lithography system

• Advanced R2R Coater – Gravure and Slot Die with 
Controlled Emissions Exhaust

• R2R Sputter Deposition – 4 Target System (Choose 
- Cu, Au, Pd, ITO, Al2O3,  SiO2, Ni, Ti)

 

Room Calorimeter
Includes two room calorimeters to measure human energy 
expenditure and substrate utilization. The large chamber, 
where participants will live in the space for generally 24-
48 hours, will allow the precise measurement of human 
energy metabolism (energy expenditure) to calibrate newly 
designed and commercially available wearable sensors 
designed to estimate energy expenditure. Also will be used in 
studies of human energy metabolism for projects in energy 
balance and weight management (e.g. metabolic responses 
to bariatric surgery), insulin resistance, muscle function and 
fatigue, aging, sleep quality, and cognition which leverages 
the expertise of faculty from nutrition, psychology, and 
kinesiology. The smaller resting metabolism chamber 
will allow to precisely determine the basal level of energy 
expenditure that is needed to obtain a comprehensive 
understanding of the individual components of total energy 
expenditure, and assess energy expenditure and substrate 
utilization during short term exercise studies. 

• Room calorimeters
• Treadmill
• Bicycle ergometer

Sensor Integration
Equipment for precise integration of optical and electronic 
components into compact systems.

• Vector Network Analyzer E5071c 8.5 GHz 
• Flip Chip Bonder Finetech FINEPLACER
• Wafer Saw Advanced Dicing Technology 7122

Sleep Monitoring Lab
The sleep center is equipped for overnight sleep studies 
to assess sleep and sleep physiology.  The center has three 
bedrooms that can be used for polysomnography, the gold 
standard for sleep measurement. On-line sleep monitoring 
from a central control room allows for sleep stage specific 
manipulations.

• 128-channel MRI-compatible EEG

X-Ray Scattering Facility
Housing several instruments dedicated to the structural 
analysis of crystalline materials, the determination of high-
ly periodic morphologies in self-assembled systems over a 
large length scale range.

• Ganesha SAXS lab with WAXS and GIXRD
• Panalytical XRD with Reflectivity option 

Advanced R2R Coater

A significant portion of core equipment has been  
purchased through MLSC grant funding support.
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The Acheron gene was discovered in the Schwartz Laboratory as a novel sur-
vival protein that can protect cells from programmed cell death1.  Subsequent 
studies demonstrated that Acheron is expressed in the myoepithelial cells of the 
human mammary gland (brown color), cells that normally help expel milk from 
the duct. Acheron expression is specifically upregulated in certain basal-like 
breast cancers and appears to drive a number of metastatic properties within 
the tumor, including migration, invasion and resistance to cell death2.

1 Valavanis, C., Wang, Z., Sun, D. Vaine, M., and Schwartz, L.M. (2007) Acheron, a 
novel member of the Lupus Antigen family, is induced during the programmed 
cell death of skeletal muscles in the moth Manduca sexta. Gene 393:101–109.
2Shao, R., Scully, Jr., S.J., Yan, W., Bentley, B., Mueller, J., Brown, C., Bigelow, C., and 
Schwartz, L.M. (2012) The Novel Lupus Antigen Protein Acheron Enhances The 
Growth Of Human Breast Cancer. International Journal of Cancer, 130:544-54.

Photo:  Lawrence Schwartz Laboratory


