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end. There are three possible configurations 
depending on the application setup: a female-
to-male version, a male-to-male version and 
a female-to-female version (Figure 2). Not 
only are there more finished goods needed, 
but manufacturers must also pre-plan and 
define which tube set works with which part 
of a system, leading to increased design and 
ordering complexity.

In all, several inventory issues arise from 
lack of connector standardization: 

•	 Increased ordering complexity because 
the user must define which tube set or 
assembly works with which part of the 
application.

•	 Greater risks of specifying the wrong 
system or connection, resulting in 
downtime and last minute adjustments 
at the end user site.

•	 Longer lead times because systems 
suppliers are manufacturing lower 
volumes of multiple SKUs as opposed 
to higher volumes of fewer SKUs. This 
lowers the incentive and likelihood for a 
manufacturer to stock of these items.

•	 Increased stocking requirements for end 
users, including connectors of different 
genders and other components needed 
to create make-shift adapters.

Standardizing with genderLeSS connectorS

Incorporation of genderless connectors is a 
fast and effective way to help standardize the 
use of single use systems. With one product 
to stock as opposed to many different types, 
there are fewer SKUs to order and manage. 
Issues of receiving single-use systems with 
incompatible types of connections (i.e., both 
have a male connector) can be eliminated 
with the use of a genderless connector. This 
means that engineering or procurement can 
be confident that they are ordering the right 
connector each time, and that the process 
will not be held up by unexpected connector 
mating problems. According to Dr. Mark 
Petrich, Director of Component Engineering 
at Merck, “Genderless connections reduce 
the number of unique SUS designs required 

and eliminate the need for most ‘jumper’ 
pieces. Operations staff find the genderless 
designs easier to use and understand.”

Of course, any change to established 
operating procedures can be an obstacle 
in biopharmaceutical manufacturing. 
Implementing a new type of component 
involves change control and validation, 
which can be quite time-consuming 
depending on the organization. CPC helps 
to ease the transition by offering validation 
packages, which include a detailed summary 
of the tests that were performed on the 
connectors. Once a company overcomes the 
change control hurdle and makes the switch 
from gendered to genderless connectors, they 
can instantly begin reaping the benefits of 
increased operational efficiency and inventory 
management, and decreased overhead costs, 
quality issues and risks of operator error. 

redUcing overhead coStS: LeSS iS More

While overhead cost reductions might 
be difficult to quantify, they cannot be 
overlooked. Reduction in SKUs and 
inventory lowers the cost of managing and 
maintaining that inventory, which allows 
capital to be allocated to additional process 
improvements.

Another way to help simplify and reduce 
inventory is to use genderless connectors that 
enable transitions between tubing of different 
sizes. CPC’s interchangeable AseptiQuik® G 
connectors accommodate tubing from 1⁄4” to 
3⁄4,” eliminating the need for reducer fittings 
elsewhere in the process as the connectors 
can act as reducers.
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Figure 1:  

MPC/MPX back-to-back 

adapters give end users 

the flexibility of connecting 

single-use systems that feature 

identical coupling connections 

at the end of their tubing.
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Spotlight: Modular Systems Reduce        
Sub-Assemblies by 85%
As genderless connectors have been 
quickly adopted in the industry, end 
users have been figuring out ways 
to further improve their single-use 
systems efficiencies. One way to do this 
is to incorporate a modular systems 
approach. Historically, manufacturers 
have specified a single-use system that 
incorporates all of the features they 
need in one finished good assembly. 
This results in a very large, complex 
assembly that is difficult to source 
and to handle (some manifolds have 
been compared to an octopus). An 
end user ordering a fully assembled 
complex tubing manifold may have 
to wait up to ten weeks (or more) for 
fulfillment because suppliers do not 
stock that particular configuration. 
There are multiple complex assemblies 
like this throughout the end user’s 
global network, with each site and 
suite having their own configuration 
preference. Forward-thinking 
manufacturers figured out that several 
of these assemblies had common 
components and that if they broke up 
the assemblies into smaller assemblies 
(that can attach to each other), they 
could create any larger assembly 
they needed (i.e., a “plug and play” 
concept).

One end user recently claimed that 

applying a modular system design 
and adopting genderless connectors 
made a considerable difference in their 
finished goods inventory. The facility, 
which utilizes over 2,000 single-use 
systems (many in small quantities), 
reduced their sub-assemblies by one 
half with the modular approach and 
then reduced it by another two-thirds 
by adding genderless connectors 
to the modular designs. In total, 
standardization resulted in a decrease 
from over two thousand sub-assemblies 
to a few hundred, for a reduction of 
approximately 85%.

controLLing ProdUction SchedULeS: 
aSSeMbLy fLexibiLity

New genderless connection 
technologies are providing 
manufacturers with enhanced 
modular system flexibility by enabling 
onsite connection of standard sub-
assemblies to create a wide array of 
customized single-use systems. CPC’s 
new Genderless AseptiQuik® Tee 
and Cross manifold adapters act as 
modular components that can greatly 
aid end users who have adopted the 
modular single-use systems approach 
(Figure 3). By storing pre-sterilized 
modular components such as these in 
the warehouse, the user can quickly 
obtain parts as they need them, 
assemble the connection at the point 

of use, maintain sterility and have the 
connection available for use in minutes. 
As Dr. Petrich says, “Fewer unique 
SUS designs mean less engineering 
and procurement work. Inventory 
management is simplified with fewer 
SKUs. A move to any standard 
connection technology will help 
improve the speed of system assembly 
prior to manufacturing.”

“Build-your-own” assemblies enable 
users to have more control of their 
production timelines, which has a 
tremendous impact on efficiency. And 
because two finished goods can create 
a multitude of configurations, demands 
on ordering and inventory management 
are greatly reduced. It should be noted 
that an important part of achieving 
flexibility is finding components 
that are neutral in the marketplace 
(i.e., equally available through any 
suppliers’ systems). End users should 
be sure that their connectors are 
compatible with any system they use in 
their process, not exclusively with the 
connector supplier’s products.

cLoSing thoUghtS

By focusing on the most versatile 
genderless connectors, component 
standardization will help bioprocessing 
companies make the best use of single-
use technology. The right connectors 
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Figure 2: Female-male, male-male and female-female tube sets generate three times the SKUs as genderless tube sets, 

adding inventory costs and increasing complexity. In contrast, genderless connectors enable stocking just one tube set.

vS.
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