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Healthy, nutritious, great tasting and safe packaged foods with no artificial ingredients 
are what consumers want today.

Only one food processing technology can deliver it: microwave sterilization and 
pasteurization.

Available exclusively through 915 Labs, Microwave Assisted Thermal Sterilization 
(MATS™) and Microwave Assisted Pasteurization (MAPS™) offer a healthier way to 
sterilize and pasteurize foods and beverages.  

By significantly improving the way food has been processed for more than 100 years, 
MATS and MAPS will transform the packaged food industry, enabling the world’s food 
producers to safely package fresh, nutritious, clean-label food.

Microwave-processed 
foods:

• More nutritious
• Additive-free
• Greater variety
• Freshly prepared 

texture and taste
• More natural

MATS is the first and only 
microwave sterilization 
technique accepted by the  
US Food and Drug 
Administration (FDA).

The Fresh Idea: 
Microwave Food Processing
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HOW IT WORKS

The unique and patented MATS technology is radically different than conventional 
food processing methods, which expose foods to high heat for long periods of time. 
By shortening the time food is exposed to high heat, MATS preserves the natural flavor, 
texture and nutrients in food — and eliminates the need for unnatural additives and 
excess sodium. 

Shelf Stable
Microwave Assisted Thermal Sterilization (MATS)

“MATS processing results 
in product quality that 
is better than any other 
sterilization technology 
ever developed. MATS-
processed soups taste 
home-cooked, or what 
you would get at a 
white linen tablecloth 
restaurant.” 

John Kowalchik,  
CEO, Wornick Foods

In conventional processing (also called 
retort), packaged foods are placed in 
pressurized cookers at high temperatures 
for up to an hour. To mask the damage 
caused by this prolonged exposure 
to high heat, salt, flavor, texture and 
color enhancers and other unnatural 
ingredients must be added. 

MATS sterilizes food — eliminating all 
pathogens and spoilage microorganisms 
— in a matter of minutes by immersing 
packaged food in pressurized hot 
water and simultaneously heating it 
with microwaves at a frequency of 915 
megahertz (MHz). This shortened heating 
time preserves the nutrients, color, texture 
and flavor of foods — while providing 
a 12-month shelf life equivalent to 
conventionally processed foods. 

The highly disruptive MATS technology expands the possibilities for packaged foods 
by delivering foods that:

• are nutrient-rich
• taste closer to fresh 
• contain less sodium and fewer artificial additives
• have never been successfully thermally processed, offering a greater variety 

of shelf-stable products.
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NUTRIENT RETENTION

As a result of the significant reduction in heat exposure during the MATS process, a 
higher percentage of heat-sensitive micronutrients remain intact during microwave 
sterilization as compared to foods sterilized with retort. A recent study demonstrated 
that a MATS-processed salmon dish retains up to 5.3 mg of heart-healthy Omega 3s, 
whereas today’s retort-processed salmon would retain a negligible .3 mg.

GREAT TASTE AND TEXTURE

MATS-processed foods retain their natural taste, texture and flavors, eliminating the 
need for enhancers and artificial additives. Like micronutrients, spices do not thermally 
degrade during the MATS process, which allows spicy cuisines and other highly 
flavorful meals to be safely packaged with freshly prepared flavors.

LESS SODIUM

MATS food recipes start with 50 percent less sodium and still taste much better than 
their traditional retort counterparts. By eliminating the need for excess sodium to 
compensate for heat damage during processing, MATS offers food companies a way to 
meet the new voluntary sodium reduction guidelines issued by the US Food and Drug 
Administration (FDA) in 2016.  Sodium intake in the United States is approximately 
3,400 mg/day, nearly 50 percent more than what is recommended by experts. The new 
voluntary sodium reduction guidelines issued by the FDA offer voluntary targets for the 
food industry intended to help Americans gradually reduce sodium intake to 2,300 mg 
per day.

GREATER VARIETY

The unique microwave processing technology allows a wide range of whole and 
protein-rich foods and grains that have never been successfully thermally processed to 
be safely sterilized and packaged. With MATS, a whole new world of packaged foods is 
possible — from tender spears of asparagus and corn on the cob to spicy Indian dishes 
and salmon filets — each with a clean or additive-free label. 

MATS-FRIENDLY FOODS

Any food or beverage that will benefit from a lower cooking temperature and 
processing time is ideal for MATS processing. Heat-sensitive foods, such as eggs and 
other dairy ingredients, seafood and pastas, have all been successfully processed with 
MATS. Culinary experts working with MATS systems are developing recipes featuring a 
wide variety of foods, many of which are naturally rich in nutrients and high in protein, 
healthy fats and fiber, including:

MATS

5.3 mg

0.3 mg

RETORT

Healthy Omega 3s

Sensory Panel/Consumer 
Test Results:

• The quality of the 
MATS-processed 
products was 
statistically 
indistinguishable 
from the freshly 
prepared products.

• MATS products were 
substantially and 
significantly better 
than retort products 
and were on par 
with refrigerated and 
frozen products.

• pasta and sauces
• soups
• rice and grains
• meats and seafood
• vegetables
• complex meals
• beverages

• smoothies
• baby food
• hummus and dips.
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Be True to Your Food

þ

þ

þ

þ
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Consumer Preference for  
Packaged Food 

Benefits of  
MATS-Processed Foods

Greater Variety

More Nutritious

Less Sodium

Great Taste

No Unnatural Additives

MATS

No preference
Retort

 86%

 10%
 4%

Source: Food Industry Consortium Quality Study
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Microwave pasteurization provides shelf life extension to refrigerated and prepared 
foods and a robust food safety intervention step, improving the quality and safety of 
food from manufacture to consumption.  

THE TECHNOLOGY

MAPS can be performed on a MATS system by operating at lower temperatures 
and shorter heating times. With MAPS, packaged foods and beverages are heated 
simultaneously with hot water and microwave energy at 915 MHz to a temperature of 
70-90°C for 2-10 minutes depending on the application, effectively eliminating viral 
and bacterial pathogens. 

MAPS extends the shelf life of pasteurized products up to 12 weeks. Due to the 
significantly shorter time foods and beverages are exposed to high heat during 
microwave pasteurization, nutrients, color, texture and taste are preserved, which 
eliminates the need for unnatural additives and reliance on excess sodium for flavor 
enhancement.  The result is ultra-convenient, clean-label, restaurant-quality, ready-to-
eat food that helps consumers eat healthier while maintaining fast-paced lives.  

With a longer shelf life, MAPS-processed foods and beverages also help reduce food 
waste due to spoilage across the supply chain.

MAPS-FRIENDLY FOODS 

Refrigerated product lines of prepared foods and beverages that are sold in retailers, 
convenience stores and/or food service channels are all ideal for MAPS processing, 
including:

• prepared foods and ready-to-eat meals
• beverages
• vegetables
• fruits
• dips, sauces and salsas
• baby food
• egg dishes.

FOOD SAFETY

A second and equally important benefit of microwave pasteurization is food safety. 
MAPS will help food purveyors meet the mandates of the US Food and Drug 
Administration Food Safety Modernization Act. MAPS processing can be used 
as a safety intervention-step to improve the safety of prepared/ready-to-eat and 
frozen foods and batch ingredients sold or served by grocery chains, restaurant 
chains, convenience stores, nursing homes, hospitals, school meal programs and 
commissaries/cafeterias.

Ready-to-Eat
Microwave Assisted Pasteurization System (MAPS)

Chicken alfredo processed 
with MAPS.
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MATS-B Pilot-Scale System The 915 Labs product line includes a pilot system for product development and 
commercial scale systems capable of both sterilization and pasteurization and 
pasteurization-only.

Pilot-Scale System
The MATS-B 100 is a pilot system that processes up to 100 units per hour* for recipe 
and product development, sample runs and consumer sensory testing, research and 
experimentation. This pilot-scale system, which can perform both sterilization and 
pasteurization, is ideal for recipe development centers, food company R&D centers, 
universities, research organizations and regulatory authorities.

Commercial-Scale Sterilization/Pasteurization
The MATS-30 Production System, which processes up to 30 units per minute*, is 
designed for smaller scale, regional food processing.

Larger capacity production systems with a throughput between 50 and 225 units per 
minute are available by custom design.

WRAPAROUND SERVICES

915 Labs is dedicated to providing innovative microwave assisted food processing 
systems and the expertise, resources and services to help food companies accelerate 
the application of MATS. 915 Labs offers a turnkey solution that provides as much 
assistance as needed, from product development to packaging and FDA thermal 
process validation.

915 Labs
Systems & Services

*Based on a 11.5 oz tray; rates will vary based on size of tray or pouch.
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PRODUCT DEVELOPMENT

915 Labs offers consultation and support services on a wide range of product 
development activities, from consultation on formula development and process 
optimization to pilot- and bench-scale sample production. Services also include MATS 
and MAPS process and product development training, process modeling, packaging 
development, model food development and dielectric properties, heating pattern and 
cold spot analysis.

"When you shorten 
cooking time [with 
MATS], you retain more 
nutritional value. You 
produce a product that 
is more appealing to the 
consumer."

Juming Tang, Ph.D.

Regents Professor and 
Distinguished Chair 

of Food Engineering, 
Washington State 

University 

Lobster with rice and 
vegetables, chicken and rice, 
and cabbage with rice and 
vegetables.

THERMAL PROCESS VALIDATION

To assist customers in compiling and filing FDA validation packets and managing 
the approval process, 915 Labs has established a relationship with Covance Food 
Solutions (formerly The National Food Lab). With highly experienced subject matter 
experts and nearly 40 years of proven industry experience, Covance Food Solutions 
is available to help clients develop commercially safe, high quality and great tasting 
foods and beverages.

PACKAGING SOLUTIONS

915 Labs has partnered with some of the leading packaging suppliers in the world to 
create a Packaging Solutions Program, which integrates the best available technology, 
materials, expertise and resources. The program is delivered in partnership with 
multiple certified MATS packaging suppliers, including our foundational partner 
Printpack, each of which meets a rigorous set of requirements and certification criteria. 
Packaging solutions include a range of stock and customized rigid trays and pouches 
optimized for MATS/MAPS.

THE DEVELOPMENT OF MATS/MAPS

MATS and MAPS were initially developed at Washington State University (WSU) with 
the help of $20 million in funding from the US Department of Defense/Dual-Use 
Science and Technology Program and a Microwave Sterilization Consortium, which 
included the US Army Natick Soldier Research, Development and Engineering Center 
(NSRDEC) and top food, packaging and co-manufacturing companies including 
AmeriQual, Delmonte, Kraft, Campbell’s, General Mills, Hormel Foods, Nestle, PepsiCo, 
Printpack and Wornick Foods. 

Food engineering scientist Dr. Juming Tang began working on a new method of 
sterilizing food with microwaves in 1998. WSU patented Dr. Tang’s design for the MATS 
technology in 2006 and received acceptance for the first MATS-processed food from 
the US Food and Drug Administration (FDA) in 2009 and from the US Department of 
Agriculture (USDA) for an FSIS food product in 2012. Dr. Tang’s research on microwave 
processing technologies is ongoing and includes a $5 million, multi-year USDA/
National Institute of Food and Agriculture (NIFA) grant.
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Microwave processing technology 
not only revolutionizes the way in 

which food is packaged, it will help 
address the challenges facing the 

global food ecosystem

915 LABS AND THE GLOBAL FOOD ECOSYSTEM

Providing food companies with a means of producing clean-label, nutritious packaged food is the 
mission of 915 Labs. MATS and MAPS also offer the potential to improve food sustainability by:

• increasing the efficiency of food processing
• expanding the distribution of nutritious packaged foods
• reducing food waste. 

ENERGY AND WATER USAGE

The food manufacturing industry is one of the biggest users of high quality potable water and a 
significant producer of wastewater. Working with foundational science partner Washington State 
University, 915 Labs continually working to reduce the environmental footprint of food processing by 
to improving the energy and water efficiency of MATS/MAPS systems. By recycling processing energy 
and water, microwave food processing can improve on the energy and water efficiencies of legacy 
technologies. 

FOOD INSECURITY AND FOOD WASTE

Approximately one-third of all food produced worldwide is wasted — while nearly 800 million people 
are undernourished. Microwave processing promises to positively impact both food waste and food 
insecurity.
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A BETTER PACKAGED FOOD

By enabling food manufactures to deliver to consumers more nutritious, clean-label foods with 
less salt, MATS and MAPS can help reverse the negative health trends associated with traditionally 
processed foods. In addition to a superior nutritional profile, microwave processing allows for a wide 
range of whole and protein-rich foods and grains to be safely sterilized and packaged, making MATS-
processed foods ideal for humanitarian rations and as a means of packaging agricultural surplus that 
would otherwise be wasted.

EXPANDED AND LESS COSTLY DISTRIBUTION

MATS makes it possible to produce and distribute nutrient-rich and additive-free packaged foods 
to consumers around the globe — including populations in remote and underserved areas — and to 
ship high quality foods at ambient temperature at a significant cost savings.  Converting frozen and 
refrigerated products to shelf-stable format offers an opportunity to further reduce shipping costs and 
expand distribution channels beyond areas served only by a cold-chain.

LONGER SHELF LIFE

Refrigerated ready-to-eat and prepared foods are a fast-growing segment of the food economy. 

Microwave pasteurization offers a significant shelf-life extension — from a matter of days to 9 weeks 
or more — which reduces the labor and waste associated with short shelf-life refrigerated foods and 
beverages.
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