
Do you think of fluid connectors as nothing more than a 
secondary design consideration? Think again. 

 Connectors can give a significant boost to the perfor-
mance and safety of devices and equipment employed in 
fluid-handling processes. What’s more, connectors are the 
primary touch points for the end users of a fluid-handling 
product, which means they have a major impact on percep-
tions of the product’s user friendliness. The right connector 
choice can also prevent contamination and eliminate con-
nection errors that can cost big money -- or even lives.
 So the stakes are high when selecting these low-pro-
file components, which allow flexible tubing to be quickly 
and safely connected and disconnected in a wide range 
of life science, chemical-handling, and specialty industrial 
processes. Today, specialized couplings can also create 
sterile connections, prevent drips when disconnected, 
simultaneously transfer fluid and electrical signals, and 
even wirelessly exchange data.
 With so many options for connecting tubing, and so 
much riding on the choice, it’s crucial to have a selection 
strategy that will yield the best connector solution for your 
fluid-handling application. Here’s a three-step strategy 
developed to do just that. In following this strategy, you’ll 
thoroughly analyze the connector application, weigh the 
available material choices, and consider connection ca-
pabilities that go beyond those offered by conventional 
connector options.

Define the functional needs of the application
 The functional needs of an application determine the 
parameters for tubing and connectors. For example, do 
these needs involve just flow and operator convenience 
or the added issues of media compatibility and cleanli-
ness, as well? The application will also dictate whether 
the tubing and connectors should be disposable or reus-
able, as well as whether valves are required.

The following application factors will help you determine 
the necessary connector functionality:
• Flow requirements: When determining the flow re-

quirements of an application, the inner diameter (ID) of 
the tubing should probably be the first consideration. 
Consult flow charts for different diameter tubing, and 
select the size that will deliver the flow needed at ex-
pected operating pressures. Also bear in mind that 
flow may be reduced slightly by inline components 
such as connectors, valves, and filters. Pressure drops 
across components vary by manufacturer, with some 
designs producing less turbulence and resistance to 
flow than others. Once the tubing ID has been deter-
mined, choose a connector or valve design that pro-
vides the greatest flow with the least pressure drop.
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Multi-tube connectors provide design flexibility for a low profile 
on the front of equipment. (Source: Colder Products Company)

Coupling options 
range from high-flow 
connections to quick 
disconnect connec-
tors for microbore 
tubing (shown here). 
(Source: Colder Product 
Company)



• Media effects: Whether the connector is made of met-
al or plastic, it needs to be compatible with the media 
being transferred. Air and water are commonly used 
media and are fairly simple to evaluate for chemical 
compatibility. Others, however, can be more difficult 
to evaluate due to their combinations of ingredients. 
Examples of this type of media include IVD reagents 
and inks used in printing applications. Reference mate-
rials can help to narrow down the material choice, but 
testing may be required to evaluate the effect of some 
media.

• Temperature and pressure: In addition to the range of 
application temperatures and pressures, consider the 
temperatures the connectors may be subjected to in 
storage or shipping, which may be outside the range 
the connector may encounter in use.

• Termination type: Connectors are joined to plastic 
tubing using a variety of terminations: hose barb, com-
pression fittings, push-to-connect, and more. Connec-
tors with multiple well-made barbs (featuring sharp 
edges and free of parting lines) provide a secure con-
nection over a wide range of tubing styles and mate-
rials. Single-hose barbs work well with softer tubing 
such as silicone rubber. For stiffer tubing materials like 
reinforced PVC and harder plastics, however, the ID of 
the tube may not sufficiently relax around the barb to 
form a tight seal and require multiple, sharp barbs to 
seal and provide adequate pull of resistance.

• Valve options: Connectors with integral valves create 
a cleaner and safer connection, eliminating the need 
for clamps and secondary shutoff valves, and enhanc-
ing the overall perception of the device or equipment. 
Valved connectors prevent spills upon disconnection, 
as well as the entry of air into the system. There are 
many styles of valves, with varying flow rates and pres-
sure drops. Integral valve types include poppet and 
flush-face styles that allow completely dripless discon-
nections that may be required to protect the user from 
hazardous media.

• Mounting options: In some applications, a connector 
is mounted to the back, side, or front panel of a ma-
chine or enclosure. For cases like these, some sup-
pliers offer panel mount and/or pipe thread options to 
securely mount to the device. In these configurations, 
using an elbow as the mating connector may provide 
a distinct advantage. Why? If a connector mounted on 
the front panel of a chemical analyzer includes a 90-de-
gree elbow, for example, the tubing can be easily rout-
ed down the face of the machine, eliminating unwieldy 
tubing loops that take up extra space and detract from 
the appearance of the installation.

Match materials to the application
• Connector materials: Consider the type of media that 

will be flowing through the connector, which can af-
fect its strength, surface appearance, color, and perfor-
mance. In addition, consider any cleaning solutions or 
other chemicals (bleach, hydrogen peroxide, or isopro-
pyl alcohol, for example) that may be flushed through 
the connector or wiped on the exterior. Some high-end 
applications involving stronger acids or solvents may 
require connectors made of special polymers such as 
PEEK and PVDF.

 For high-purity or life-science applications, anoth-
er consideration is the effect of sterilization techniques 
(gamma ray, electron beam, ETO, and autoclave) on con-
nector materials. Metals or high-temperature polymers 
such as polycarbonate or polysulfone can be used for 
connectors that will be subjected to multiple autoclave 
sterilization cycles, as well as applications with higher op-
erating temperatures.

 In addition to media compatibility and the impact of 
sterilization methods, connectors for life science appli-
cations must also meet biocompatibility requirements. 
The base materials and manufacturing methods should 
be evaluated for their impact on the media, and depend-
ing on the application, the human body. ISO10993 stan-
dards help to determine the testing required based on the 
type and length of exposure.
 Metals can also be a good choice for mounted con-
nectors, offering both the strength and durability required 
for mounting on equipment and a higher-end appearance. 
Plastics, on the other hand, may be a more cost-effective 
solution while still providing the robustness required for 
many mounted applications.

An example of a high-flow connection. (Source: Colder Products Company)



 Manufacturers’ catalogs have chemical compatibility 
charts and sterilization guides to help narrow the choice 
of materials. Here, however, is a general rundown of con-
nector materials, along with guidelines for their use:

Plastics
• ABS: Medical-grade thermoplastic that withstands 

gamma and E-beam sterilization. Offers good physical 
properties and resistance to chemical attack.

• Acetal: Strong, lightweight and economical material 
that has good rigidity over a broad temperature range, 
with toughness and durability.

• Polyamide (nylon): Very resistant to wear and abrasion, 
with good mechanical properties at elevated tempera-
tures. Low permeability to gases and good chemical 
resistance.

• Polycarbonate: Resistant to some chemicals, transpar-
ent and withstands sterilization. Features high-impact 
resistance, outstanding dimensional stability, and good 
optical properties.

• PEEK (polyetheretherketone): Engineered thermoplas-
tic with high temperature, chemical, and fatigue resis-
tance, along with superior mechanical and electrical 
properties.

• Polyethylene: Low-cost, chemically resistant thermo-
plastic that is opaque and withstands elevated tem-
peratures.

• PPS (polyphenylene sulfide): Exhibits the broadest re-
sistance to chemical attack of all engineered plastics.

• Polypropylene: Excellent general-purpose resin that is 
highly resistant to attack from solvents and other chem-
icals. Resistant to environmental stress cracking and 
suited to challenging environments.

• Polysulfone: Rigid, strong, and chemically resistant, it 
withstands repeated sterilization and higher tempera-
tures than other thermoplastics. High hydrolytic stabili-
ty allows autoclaving and steam sterilization in medical 
applications.

Fluoropolymers
• PTFE (polytetrafluoroethylene): Offers very high chem-

ical resistance and stability at high temperatures.
• PVDF (polyvinylidene difluoride): Tough engineered 

thermoplastic with a balance of physical and chemical 
properties that makes it suitable for high-performance 
applications.

Alloys
• Aluminum: Lightweight metal with a high strength-to-

weight ratio, available with a durable anodized finish. 
Nontoxic, nonmagnetic, and non-sparking.

• Chrome-plated brass: Rugged and attractive, this met-
al is excellent for high-pressure and high-temperature 
applications.

• Die-cast zinc: Weighing about 20% less than brass, 
this durable and lightweight material withstands high 
pressures and temperatures.

O-ring materials
When deliberating about materials, don’t overlook the 
O-ring in the connector. Some O-ring materials hold up 
well when exposed to heat, while others are more suit-
able for low temperatures. In addition, the O-ring material 
must be compatible with the chemical properties of the 
fluids it comes in contact with, as well as its physical and 
biological environment.

Choosing the proper O-ring material is critical to ensuring a 
long-lasting, leak-free connection. (Source: Colder Products Company)

Couplings with built-in RFID capabilities, such as the IdentiQuik 
series from Colder Products Company, enable the automatic ex-
change of data at the point of connection. (Source: Colder Products Company)



O-ring material options include:
• Buna-N: The most common O-ring material due to its 

solvent, oil, and water resistance. Temperature range 
of -40F to 250F (-40C to 121C).

• EPDM (ethylene-propylene-diene monomer): Also 
known as EPR, this material offers excellent chemical 
resistance. Peroxide-cured EPDM also provides ex-
ceptional resistance to high and low temperatures.

• FKM (fluorocarbon): Known for its outstanding resis-
tance to heat, oxidation, weathering, and ozone. Operat-
ing temperature range of -15F to 400F (-24C to 206C).

• Silicone: Withstands temperatures from -70F to 400F 
(-56C to 204C) and higher with special compounds. 
Medical-grade silicones also meet USP Class VI require-
ments for biocompatibility in life science applications.

Consider special connection capabilities
 Today, connectors can link more than just lines car-
rying a single fluid. With special hybrid couplings, lines 
carrying liquids, gases, and electrical signals can be 

connected through a single multifunction coupling. In a 
variety of applications, these hybrid couplings are con-
venient, save time, eliminate misconnections, and reduce 
the risk of operator error, which explains their growing 
popularity.
 Another significant development is the appearance of 
connectors with radio frequency identification (RFID) ca-
pability. These connectors allow wireless data transmis-
sions between coupling halves -- one with an RFID tag 
containing information and the other with an RFID reader 
that looks for and reads the tag -- brought into close prox-
imity with each other. These transmissions can serve a 
variety of useful purposes. For example, they can ensure 
correct connections to multiple-port medical systems. 
 When an incorrect connection is attempted and the 
two coupling halves are a few centimeters apart, the 
RFID reader will get identification data from the tag on 
the incoming half and transmit it to a controller, which 
can display a warning or shut down the system. This can 
prevent harm to both the system and patients connect-
ed to it. As another example, RFID-enabled couplers 
can be used in printing equipment to ensure the use of 
OEM-provided inks.

Conclusion
 The three steps described above -- define the application 
needs, match materials to the application, and consider 
special connection capabilities -- should lead you to the 
right connector for the fluid-handling system on your de-
vice or equipment. If you need additional help in making 
your selection, however, leading connector suppliers offer 
the assistance of experienced technical personnel. These 
suppliers also offer a wide range of connector styles and 
materials, as well as the ability to customize connectors 
to meet the requirements of the most unusual and de-
manding applications.

— Jim Brown is business unit manager for Colder Products Company.

Some connectors help minimize components by providing a 
single-point connection for air, fluids, and electronics. (Shown is 
a Colder hybrid connector.) (Source: Colder Products Company)
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