
Sam: Biochemical Engineering at a Startup Company 

Sam is a biochemical engineer at Skroot Laboratory, which is a 
startup company that develops sensors for the biomedical and 
biochemical industries. When Sam started working at Skroot, the 
company had just received funding from the United States 
government (through the National Science Foundation) to 
develop a sensor system that can track the growth of bacteria 
and cell cultures (cells grown in a laboratory, see Box 1). It’s a 
technology with lots of applications because the biochemical 
industry uses cells to do all kinds of things, from breaking down 
waste to creating medicines and fuels. The industry grows lots of 
cells and is always looking for ways to do it better.  

 

So why does a company that grows cells need 
the kinds of sensors that Sam is working on? 
Cell cultures go through different stages of 
growth over time, and companies usually want 
to use the cells at a specific stage (see Box 2 
below). The problem is that you cannot tell 
what stage your culture is in just by looking at 
it. You would have to physically take some 
cells out of your culture to make some 
measurements, but every time you open a 
culture to take a sample, you risk 
contaminating it. There are bacteria in the air 
and if even a few of them get into your culture, 
they can ruin the whole thing.  

 

 

A culture is what we call the process of growing cells 
(plant, animal, bacteria) outside of their natural 
environment, often in a laboratory (think growing cells 
in a petri dish or a flask). When we grow animal cells, 
we usually call that a cell culture. When we grow 
bacterial cells, we call it a bacteria culture. Keeping 
cells alive and healthy enough to grow and divide in a 
laboratory is not easy. You must make sure that you are 
providing the cells with a carefully controlled 
environment that meets their needs and keeps them 
healthy. That includes things like providing nutrients and 
maintaining the pH, temperature, and pressure. Because 
there are so many uses for cell and bacteria cultures, 
figuring out how to do this well is extremely important! 

Box 1 

The Life Cycle of Cell Cultures 
For most applications in industry, you want cells that are growing and dividing, and you want a 
lot of them. You’ll start a new culture with a small number of cells, and if you’ve given them the 
right environment, they’ll grow and divide and quickly multiply in number. At some point, though, 
your culture will reach the limits of whatever you are growing them in. At that point, the culture 
stops growing and then starts to die. If you want to make use of your culture, your best bet is to 
do so just a little before  
it has reached its limits  
because that means  
you’ve got a lot of cells  
and they’re still growing  
and dividing.  

Box 2 

https://www.skrootlab.com/#/


Companies in the pharmaceutical industry that grow a lot of cell cultures lose millions of dollars 
because of contamination like this! 

Sam is working on a sensor that solves the 
contamination problem: 

“Our sensor is capable of detecting when 
the cells reach a specific stage and doesn’t 
require physically sampling the cells. It sits 
on the outside of the vessel in which the 
cells are growing and makes no physical 
contact with any of it. And it gives 
continuous data in real time.”  

In short, you can check in on your cells without 
running the risk of ruining the whole culture. 

 

A Long Road of Product Development 

When you’re developing a new product, you first must demonstrate 
that your idea works – what is often called “proof-of-concept.” Skroot 
Laboratory has done that with their sensor, but proof-of-concept is 
just the beginning. Now they need to figure out how to make the 
sensors work well, how to produce lots of them, and how to distribute 
them and help customers use them. The funding that Skroot Lab 
received from the government is specifically to do this kind of “Phase 
2” development work: 

“The phase 2 award is trying to accelerate the technology towards commercialization. The 
technology can still have some bugs with it, but during phase 2 it is moving beyond proof-of-
concept so that it can be sold to different companies and used reliably.” 

This cylinder is a “bioreactor” that is growing a 
cell culture. Attached to it (with tape!) is one of 

h   S  i  ki   

The sensor that Sam is 
developing isn’t a stand-alone 
product, but rather one that 
fits into a much larger system 
of cell culture technologies. 
That is a very typical feature of 
engineering projects! 

3. Many people think of engineers as inventors, but engineering is really about technological 
development more than it is about invention. How does this story illustrate the difference 
between the two? 

1. Why can’t a cell culture be sustained indefinitely? Why does it eventually go into a “death” 
phase? 

2. Individual cells also go through a life cycle. How are those individual life cycles related to 
the life cycle of the whole culture? 



This phase of development is where a great deal of engineering work happens. For the sensors that Sam 
is working on, reliability is his primary focus. He needs to figure out how to produce the technology 
consistently, because if every sensor you make is a little bit different, that’s a real problem. 

One of Sam’s first tasks when he came to Skroot was to fix a 
problem with how they were producing a metal component (see 
image on the left) for the sensor. 

 

A reliable sensor needs more than just a consistent production 
process, though. Even if you have a product that can be 
consistently produced and that can work well in theory, how it 
gets used in real world applications is another matter! Sam is 
currently working on how to help the people who are using the 

sensor make sure that they are using it in consistent and effective ways. That means working with people 
in industry and getting their perspectives and feedback on how the sensors work in real-world situations: 

“We have a few different folks trying out our 
sensors on their cell culture systems. I’ve been 
working with a customer who got really good at 
using our sensor and getting consistent data. But he 
ended up moving in the company and handed 
things off to a coworker, so now I have to get that 
new person more comfortable with using our 
system. That’s been interesting and challenging in 
terms of understanding the complexities of our 
technology and thinking about how we can make it 
more user-friendly.” 

Making something “user-friendly” doesn’t necessarily mean making it simpler. It’s more about 
imagining what a new user is going to experience when confronted with an unfamiliar piece of 
equipment. When you design something, it obviously makes sense to you, but will someone else have 
that same experience?  

“It’s kind of like using a graphing calculator. If I use one of those things every day, I’ll know all 
the ins and outs and it will be easy for me. But what about for someone else who is used to 
using a more basic calculator? For them, the graphing calculator is going to be really difficult to 
use at first. So, I have to think about some ways that I can incorporate features into my product 
so that it’s more translatable. We’re not making it simpler. It’s more like how we give people 
better information so that they can pick it up and run with it.” 

Notice how engineers don’t just design new 
technologies – they often also design the 
production processes for those technologies. 

 



Therefore, communication is an important part of engineering. You might have great ideas, but if you 
can’t convey them to others, they aren’t useful. Similarly, you might have a product that works well, but 
if nobody can use it, then it’s not a valuable technology. 

“Often times, if we make something, we’re just satisfied with it working. But in reality, we need 
it to go a step further and not only make sure that it works, but that other people can 
understand how to use it.”  

 

A Team Effort 

Developing a new technology (like a sensor system) requires the expertise of many different people. 
Sam has expertise in biochemical technology, and he manages a team that includes a researcher with a 
background in food science and a chemical engineer. The varied knowledge and skills that Sam and his 
teammates bring to the project are essential because people with different backgrounds (e.g., science 
versus engineering) will often approach problems differently. The food scientist that Sam works with 
has lots of expertise in cell cultures, running experiments, and isolating variables. That expertise is very 
useful for certain things but isn’t always what is needed if the problems with the technology are more 
about logistics or communicating with customers. During his time at Skroot, Sam has had to expand his 
skill set so that he can effectively coordinate the different areas of expertise that his team members bring 
and help them effectively communicate with one another as well as customers and users. 

 

4. Who is the “audience” for the technologies that Sam is developing? How does the audience of 
an engineering project (like Sam’s) differ from that of a scientific research project? 

 
5. Notice the ways that Sam pays attention to the specific situations in which the sensors will be 

used. Not only does he have to think about the users, but also all the other equipment that those 
users are going to be using. Why is this likely to be true of most engineering projects?  

 
 

6. In your view, what are some of the main ways that the “scientific” perspective differs from the 
“engineering” perspective? What are some ways that they might be similar?  


