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By applying BMGI’s D4 framework and innovation tools and 
techniques, OnTech solves the challenge of making self-heating 
portable liquid containers commercially feasible.

Case Study
‘Most Innovative’ New Product
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OnTech provides self-heating containers and related 

technologies for some of the world’s largest food and 

beverage manufacturers. In exploring new products, 

the company knew that people would love a small 

container of liquid, which could be heated up 

when desired, with minimal effort. 

Some of the potential users spoke of doing nothing more 

than “pressing a button” to heat up the liquid inside, but 

considered that impossible. Key users would be people 

who have limited access to conventional heating sources 

in those instances when they like to consume hot beverages, 

such as coffee while camping or hot chocolate at a soccer game. 

The challenge was to make the containers commercially feasible, 

while providing the required functionality at a reasonable cost, 

in order to create a safe solution for heating. Although the 

core idea of leveraging exothermic reactions had existed for 

centuries, making it practical—so it could heat sterile beverages 

consistently—presented many engineering and cost challenges. 

The Solution 
D4 Innovation tools were used to understand the needs, generate 

new ideas, overcome contradictions and create a design that 

was workable. The D4 framework is composed of four 

phases: Define, Discover, Develop and 

Demonstrate. First, during the Define phase of 

the project, the team studied 

how people used already 

available solutions, such as a thermos flask. That led to the 

identification of limitations of the existing technologies, and 

constraints and contradictions that needed to be resolved 

prior to the practical realization of the core idea.

During the Discover phase of the project, to overcome the 

contradictions and identify breakthroughs, the project 

team utilized many TRIZ techniques, such as substance-field 

modeling, contradiction modeling and separation principles. 

Here are some examples of the several contradictions that 

were solved:

• Fast heating of the liquid inside is good because that’s 

what people want, but fast heating is bad because it 

involves a high temperature and the creation of steam, 

which produces high pressure.

• For reliability considerations, the top of the container 

needed to be made of metal. But given that metal is a 

good heat conductor, the top could also not be made of 

metal because people would burn their lips.

The Challenge



Global Headquarters  |  1-800-467-4462  |  +1-303-827-0010  |  www.bmgi.com  |  © BMGI

Problem Solved.

2

• The outer walls of the container needed to be thick so 

they could withstand pressure and have a low heat-

conductivity. But they also needed to be thin for the 

container to be light and its content to heat up fast.

Common sense has it that such contradictions should be 

solved with viable compromises. TRIZ, however, rejects 

compromises as inferior solutions and instead guides teams 

toward overcoming contradictions. Spotting 

and translating specific into generalized 

contradictions helps teams identify 

solution principles likely to be 

applicable. They can also 

explore vast databases for 

cases where just these 

principles have successfully 

been applied to a  

given contradiction.

The Results
In the end, the team was able to solve these many innovation 

challenges with the D4 framework. By triggering an 

exothermic reaction inside, an OnTech beverage container 

safely heats its liquid content to a desirable temperature. A 

button is pressed on the bottom of the can, which breaks 

a barrier between calcium oxide and water. This creates an 

exothermic reaction that releases energy into the internal 

container, which heats the beverage that sits in an external 

compartment separate from the chemistry. This 

invention was featured by Fortune magazine as 

one of the most innovative new products of the 

year in 2005. Additionally, it was noted by the 

History Channel as one of the most innovative 

packaging solutions in the last hundred years.

BMGI enables companies throughout the world to identify and solve 
their most important business problems, with a strong emphasis 
on sustainable results. During its long history, BMGI has developed 
solutions for a broad spectrum of businesses across many industries, 
driving the success of process-improvement, design and innovation 
initiatives. Just a few of BMGI’s clients are TNT Express, Avis Budget 
Group, China Chemical, Graphic Packaging, Siemens, Hitachi and 
Philips Electronics. For more information, please visit the BMGI 
website at www.bmgi.com.
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In the face of the large number of contradictions to be solved 

for the development of a device like the self-heating container, 

teams cannot solely rely on “divergent” brainstorming methods 

where “all ideas are allowed.” The solution space to be considered 

simply becomes unmanageable. Instead, they need to focus their 

creativity on areas likely to bring about the breakthrough, such as 

the solution principles found in the TRIZ contradiction matrix.

During the Develop and Demonstrate phases of the project, 

several techniques such as function structure and TILMAG were 

used to set up the basic structure of the design. Techniques such 

as robust design of experiments, mistake proofing and subversion 

analysis were used to optimize several of its design parameters. 

One such parameter for the OnTech project was to make the 

outside layer of the container strong enough to resist expansion 

caused by the energy created during the exothermic reaction. 

Organization: OnTech

Industry: Food and beverage containers.

Business Challenge: Make self-heating 
portable liquid containers commercially feasible, 
while providing the required functionality at a 
reasonable cost.

Methodology: D4 (Define the opportunity, 
Discover ideas, Develop the solution, 
Demonstrate the innovation) 

Benefits/Results: Most innovative new 
product of the year.

Key Tools Used: Ethnography, Job To Be Done, 
Substance-field Modeling, Contradiction 
Modeling, Inventive Principles and Contradiction 
Matrix, Robust Design of Experiments, 
Subversion Analysis

Summary


