
The Subscription Revolution in Flow Chemistry  
End-to-End Platforms for Flow Manufacturing On-Demand by Subscription

Flownetics Engineering designs, develops, manufactures, and oper-

ates end-to-end platforms for continuous synthesis on behalf of cus-

tomers. The on-demand offering covers the complete cycle from 

inquiry to product and includes proof-of-concept as well as pro-

cess development and machine learning (ML)-supported produc-

tion system. Michael Reubold and Ralf Kempf spoke with founder 

and CEO Sridhar Balaram. In this interview he describes his mission 

and motivation.

CHEManager: Mr. Balaram, you 
are the head of a manufacturer of 
machines and software for additive 
manufacturing. With Flownetics as 
a “game changer”, you now want to 
help flow chemistry to flourish glob-
ally. How does that fit together?  

Sridhar Balaram: Technically, the an-
swer is simple. The micro-reactors for 
our flow manufacturing platforms are 
additively manufactured and a key el-
ement of the end-to-end promise to our 
customers. The longer story: I first 
came into contact with flow chemistry 
more than a decade ago at a trade fair. 
You didn’t have to be a chemist to rec-
ognize the fascinating possibilities. I 
never lost sight of the topic and kept 
asking myself why the process had not 
achieved an industrial breakthrough. 
This question eventually led to the idea 
of founding a specialized start-up in 
order to revolutionize the industry as 
a “game changer” and virtually on a 
subscription basis. 

Revolution is a huge word … 

S. Balaram: And we use it very confi-
dently! Not to provoke as a newcomer, 
but as a problem solver on behalf of 
customers to produce relevant raw ma-
terials, active ingredients and their in-
termediates — either as a facto-
ry-as-a-service at the customer’s site 
or as a contract manufacturer in a per-
formance-as-a-service model. We know 
what we can do! Our end-to-end plat-
forms deliver what users expect from 
us. And customers only pay for what 
they get from us. The risk of moving 
into flow chemistry, which has been 
repeatedly used for years as an argu-
ment against moving away from tra-

ditional batch chemistry, is therefore 
completely lost. 

So you are predicting the beginning 
of the end of batch chemistry? 

S. Balaram: No. The batch process has 
its merits in the past and certainly has 
a future. But the process is also well 

known for its limitations and restric-
tions. This, in turn, makes flow manu-
facturing the better solution from a 
technical, economic and ecological 
point of view in countless areas of ap-
plication. Industry experts speak of up 
to 40 percent of applications to which 
this could apply. I think it will be closer 
to 50 percent. The future will provide 
the answer. 

You presented the end-to-end range 
for the first time at this year’s 
ACHEMA. How was the response from 
the market? 

S. Balaram: As a start-up, we can be 
very satisfied with how the trade fair 

went. As expected, the pharmaceutical 
industry was strongly represented. 
However, we were pleasantly surprised 
by the many inquiries from the cos-
metics sector. Something else we had 
not expected in this form: The funda-
mental aspects and advantages of the 
flow process were less the subject of 
discussion in the trade fair talks than 
very specific questions about our sub-
scription models. 

What do you conclude from that? 

S. Balaram: On the one hand: A lack 
of knowledge about the advantages 
of flow manufacturing does not ap-
pear to be the reason for the still low 

market presence of the process. Sec-
ondly: Subscription models still need 
to be explained to customers despite, 
or perhaps because of, their simplic-
ity. 

What was the most frequently asked 
question? 

S. Balaram: Why we as a start-up are 
able to assume the financial and oper-
ational risk for the systems. 

And what did you answer? 

S. Balaram: That such an offering is 
only possible if a company combines 
all areas of excellence, in particular 
systems engineering, mechanical en-

gineering, process engineering, pro-
cess development, additive manufac-
turing, control technology and 
artificial intelligence or machine 
learning, under one roof. Otherwise, 
the friction losses between the indi-
vidual competencies would be far too 
high and the coordination processes 
across company boundaries far too 
time-consuming. 

Personal Profile

Sridhar Balaram has more than 
30 years of experience in leading 
positions in the field of metal pro-
cessing. He describes himself as a 
foundryman with roots in core 
manufacturing processes in vari-
ous industries and services. He has 
founded and built several compa-
nies. Among others, he founded 
the company Intech Additive Solu-
tions in 2012, which is today a 
leading manufacturer of machines 
and software for metal 3D printing. 
In April 2023, he founded Flownet-
ics Engineering with the mission to 
revolutionize manufacturing in the 
chemical industry.

Sridhar Balaram, Founder and CEO of 
Flownetics Engineering

“Customers only pay for 
what they get. The risk of 
moving into flow chemis-
try, which has been used 
for years as an argument 

against moving away from 
traditional batch chemistry, 

is therefore completely lost.”

“Limitations and restrictions 
of batch processes make 
flow manufacturing the  

better solution from a tech-
nical, economic and ecologi-
cal point of view in countless 

areas of application.”

“By combining expertise 
in mechanical engineer-

ing, process chemistry, 3D 
printing, control engineering 
and AI, Flownetics unlocks 
a unique multidisciplinary 

approach for its customers 
that optimizes every aspect 

of their production.”
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Transformation in Flow 

The chemical industry is still dom-
inated by batch processing, even 
though the process is associated with 
inefficiency, high costs and consider-
able waste. In addition, batch pro-
cesses are labor-intensive, prone to 
quality fluctuations and have limited 
scalability. The multitude of limita-
tions are increasingly calling for 
more sustainable, efficient and resil-
ient manufacturing methods. 

In contrast, flow manufacturing 
is a revolutionary alternative as it 
enables continuous production that 
minimizes waste, improves quality 
control and reduces operating costs. 
In contrast to batch production, flow 
manufacturing also enables real-time 
monitoring and adjustment, resulting 
in consistent product quality and a 
significant reduction in production 
time and costs. 

This is where Flownetics’ mis-
sion begins. By integrating mechan-
ical engineering, process chemistry, 
AI and advanced control technolo-
gies, the company offers scalable 
and efficient solutions that democ-
ratize access to cutting-edge man-
ufacturing technologies. Flownetics 
also addresses the arguments of high 
initial investment, technological com-

plexity and the need for specialists. 
To this end, the end-to-end solutions 
are offered as Factory-as-a-Service 
(FaaS) and Performance-as-a-Service 
(PaaS) models. 

Factory-as-a-Service (FaaS) is a 
subscription model in which Flownet-
ics installs and operates flow man-
ufacturing solutions at the custom-
er’s site. This model enables localized 
production, reduces upfront costs 
and provides scalability. Flownetics 
provides continuous on-site support, 
including maintenance and upgrades, 
to ensure that production systems 
are state of the art. FaaS improves 
supply chain stability by enabling 
local production and reducing reli-
ance on centralized suppliers. 

Performance-as-a-Service (PaaS) 
is a subscription model in which 
Flownetics provides continuous flow 
manufacturing capacity. Companies 
outsource their production require-
ments to Flownetics, which manages 
the entire process from input mate-
rial to final product based on its end-
to-end platform. This model reduces 
capital expenditure, provides flexibil-
ity to scale production and leverages 
advanced technology for optimized 
performance and quality control. 

Milestones and Roadmap

Flownetics Engineering was founded 
in April 2023 after an innovative pre-
launch phase. The company, based 
in Bengaluru (also known as Banga-
lore), the capital and largest city of 
the southern Indian state of Karna-
taka, is on a mission to revolutionize 
pharmaceutical and cosmetic chem-
istry by providing scalable, efficient 
and sustainable end-to-end flow 
manufacturing solutions. 

By combining expertise in 
mechanical engineering, process 
chemistry, 3D printing, control engi-
neering and artificial intelligence, 
Flownetics unlocks a unique mul-
tidisciplinary approach for its cus-
tomers that optimizes every aspect 
of their production. This synergy 
increases process efficiency, reduces 
waste and ensures high-quality pro-
duction that overcomes the limita-
tions of traditional batch produc-
tion. 

This is especially true for the 
business model: Flownetics’ offers 
Factory-as-a-Service (FaaS) and Per-
formance-as-a-Service (PaaS), two 
subscription models that can democ-
ratize access to advanced manufac-
turing technologies in the chemical 
industry. Most importantly, these 
business models lower the financial 
barriers and enable companies of 
all sizes to revolutionize the future 
of chemical manufacturing without 
large upfront investments. By pro-

moting local production, the inherent 
benefits of the process and improv-
ing supply chain resilience, Flownet-
ics lowers costs for companies and 
promotes environmental sustain-
ability. 

Milestones & Roadmap

2022
 ◾ Vision and research activities 
 ◾ MVP presentation at Achema 2022  
Frankfurt, Germany

2023
 ◾ Launch of Flownetics Engineering 
 ◾ Establishment of a Flow R&D Lab 
in Bengaluru, India 

 ◾ Integration of the Software Flow 
Control Suite 

 ◾ Integration of the FlowScale Suite 

2024
 ◾ Flownetics Operational Suite 
 ◾ World premiere of the End-to-End-
Platform-Subscription at Achema, 
Frankfurt, Germany

 ◾ Several proofs-of-concept in prog-
ress as well as scale-up/FaaS com-
mercialization projects 

 n sales@flownetics-engg.com
 n www.flownetics-engg.com 

Business idea elevator Pitch

Accumulated expertise at Flownetics for mechanical and control systems engi-
neering, process chemistry, 3D printing, and artificial intelligence opens the 
window for unique end-to-end platforms in the field of flow manufacturing.

As comprehensive subscription models, Factory-as-a-Service (FaaS) and Perfor-
mance-as-a-Service (PaaS) by Flownetics minimize the financial risk of high 
initial investments.
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