
High-Performance Tape for Transportation

Adhesive Dispensing for Medical Device Assembly

A Year

In Review



Cover video courtesy of aislan13 on gettyimages.com

https://www.bnpmedia.com/


https://www.ascouncil.org/resource/resmgr/docs/ASC_2023-2024_EventsCalendar.pdf


VOLUME 29, ISSUE 12

FEATURES

FROM THE EDITOR 
SUPPLY CHAIN STRATEGIES

STRATEGIC SOLUTIONS

 

COLUMNISTS

CLASSIFIEDS 
AD INDEX 

DEPARTMENTS

Check out all of the latest industry-related headlines, new product announcements, and events!

DECEMBER 2022

https://www.adhesivesmag.com/events
https://www.adhesivesmag.com/topics/2666-new-products
https://www.adhesivesmag.com/topics/2640-adhesives-sealants-headlines
https://www.adhesivesmag.com/


>> Karen Parker, editor-in-chief

FROM THE EDITOR

HOW TO MANAGE EXTREME CHANGE: A LESSON FOR THE
NEW YEAR 
The day I wrote this column, I had trains on my mind. I am guessing more than a few of the readers of this eMagazine

were thinking about trains too. That day, members of SMART Transportation Division, the largest rail union in the

country, voted down a tentative agreement brokered in September by the Biden Administration to avert a rail strike,

joining three other unions voting “no” among the 12 that had voted on the agreement.

A strike in the rail industry poses very serious economic consequences for the chemical sector and the larger

economy. A recent economic analysis conducted by the American Chemistry Council reports that “a strike lasting one

month would likely put a major chill on several leading economic indicators through the �rst half of 2023.” The report

projected job losses of 700,000 across multiple industries and economic sectors, a jump in the Producer Price Index

of 4%, and contraction of the Gross Domestic Product of one percentage point. I hope by the time you read this

column, people involved in the current situation were able to reach an agreement and avoid yet another major

disruption in the chemical supply chain.

Issues with rail transportation again remind me of the delicate balance U.S. manufacturing has managed over the

last three years. In changing times, leaders are called upon to adapt and innovate, often quickly. Looking at trends

and anticipating how and when change will come is also essential. I recently read a blog post by MIT  professor and

director of the Center for Transportation & Logistics Yossi She�, who described the current business environment.

“The march of innovation in business is accelerating, fueled to a great extent by trends such as shifts in consumer

buying behavior and rising customer expectations. World-scale crises like the Covid-19 pandemic and the war in

Ukraine are also playing a part. Longer-term agents of change include geopolitical tensions, climate change, and

aging populations in many advanced economies,” he wrote.

She� goes on to explain that the way supply chain professionals responded to the challenges of the last three years

can be a blueprint for how others manage an environment of extreme change. As we leave 2022 and look to a new

year, it  is a good time to review some of those lessons. They include knowing the importance of technical skills and

ensuing those skills keep pace with change; the use of digital technologies to share information and facilitate

relationships; understanding the limitations of data-driven models and knowing when turning to a more traditional

approach is the best solution; and �nally employing professional education programs, especially online learning, to

give employees the skills they need. At the end of She�’s post, he reminded readers that change creates

opportunity, using the example of how the invention of containerization in 1956 opened up a new era in global trade.

In this issue of ASI, we have our own example of how supply chain problems led to an innovative use of additive

manufacturing to produce 2k mixing geometries for adhesive dispensing. Be sure and read the article here. Don’t

miss ASI’s review of 2022. The most popular article of 2022 might surprise you! This edition also features an article

explaining the latest innovation in high-performance masking tape, an article about gas-detection tapes, and a case

study on adhesive dispensing for medical device assembly.

As we enter 2023, I am committed to providing news and articles about the most up-to-date and relevant innovation

in the adhesives and sealants industry so you will be prepared to face the challenges ahead. If you have something

interesting to share, please email me at parkerk@bnpmedia.com. Thanks for reading. See you in 2023!
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2022 IN REVIEW

Video courtesy of HACK_CG via gettyimages.com.

From in-depth feature articles to breaking news stories, new product releases,
and podcasts, ASI readers enjoyed the latest information about the adhesives

and sealants industry in 2022.

A
s 2022 draws to a close, we are reviewing the most-read content featured in ASI during the year. Readers are

again turning to ASI for the latest information about the adhesives and sealants industry. Looking back on the

most popular news, feature articles, product reviews, and podcasts in 2022 gives us a better idea of what is top of

mind in our industry. Below is a list of the most-consumed content for the year.*

Feature Articles
Image courtesy of Yozayo via gettyimages.com.

The supply chain was a major topic in the adhesives and sealants industry in 2022, so it is no surprise that  ASI’s

feature article on how supply chain challenges are a�ecting the industry, Ongoing Supply Chain Challenges Impacting

the Adhesive and Sealant Industry, was the most visited feature article this year. Back in January, Susan Sutton, the

former editor of ASI, reached out to key players in the industry to �nd out what supply chain issues were still in play

and how companies were mitigating those challenges. Other feature articles of major interest to readers include:

2022 ASI Top 20: Leading Global Manufacturers of Adhesives and Sealants

2022 Raw Materials and Chemicals Overview

Electric Vehicle Market Advances Generate Adhesive Technology Innovations

2022 Raw Materials and Chemicals Roundtable

Rethinking Medical Device Adhesives: More than a Sticky Afterthought

Strategies for Green Bonding

Testing Adhesives for Weathering

Continued Consolidation in the Adhesives and Sealants Sector

UV Curing Technology Helps Transform the Manufacturing of EV Batteries

Industry News
Image courtesy of Kobus Louw via gettyimages.com.

Readers were particularly interested in the �nancial health of the major adhesives and sealants manufacturers as

they navigated the unique business climate of 2022. The year also saw some major changes in the leadership of top

companies and some interesting acquisitions. The news item drawing the most interest in 2022 was H.B. Fuller’s

acquisition of Apollo and Fourny for $211 million, which the company announced at the beginning of the year. Other

major news stories in 2022 include:

Henkel Opens New Global Technology Center in India

H.B. Fuller Revenue Jumps 17.5% in 2021

Mastin Named H.B. Fuller Executive Vice President and Chief Operating O�cer as Clark Moves to Advisory

Role

Matrix Adhesives Group Launches Platform through Recapitalizations of Guy Chemical and Nuco

Sika Announces Delay in MBCC Acquisition

H.B. Fuller Net Revenue Jumps 20% in 2022 Second Quarter

Henkel Adhesive Technologies Generates Double-Digit Organic Sales Growth in 2022 First Quarter

Henkel Buys Advanced Materials Start-up

IPG to be Acquired by Clearlake Capital in $2.6 Billion Transaction

New Products
Image courtesy of W. R. MEADOWS..

Research and development is at the heart of growth in the adhesives and sealants industry, and readers of ASI are

always interested in the latest �nished products, raw materials, and equipment that are driving productivity and

innovation. This year the product announcement that garnered the most interested was a compressible joint �ller

foam developed by W.R. Meadows. Other products that caught readers’ attention include the following:

A de-bondable structural adhesive from Conagen

An epoxy resin for electronics applications from Evonik

Plastic-free blister packaging from Henkel

A non-�ammable structural adhesive from Huntsman

Podcasts
Image courtesy of ronstik via www.gettyimages.com.

In our busy world, people are �nding new ways of getting the information they need in fast and convenient forms.

Readers of ASI are no di�erent as they discover the advantages of listening to our multi-media o�erings: the Bonding

with ASI podcast and our video series. This year, a podcast in which Rebecca Desch of ThreeBond International

shares details regarding silicone-based adhesive gaskets, including the multiple bene�ts they o�er for automotive

manufacturers, received the most listener downloads. The following podcasts were the other most downloaded

podcasts for 2022:

Crisis in Ukraine, with ChemQuest’s Brad Boelkins

Labels and the Circular Economy, with Kyle Rhodes, president of CELAB’s North American executive board

Adhesives and Sealants M&A, with Tom Blaige of Blaige & Co.

Testing for Weathering, with Florian Feil of Atlas Material Testing Technology

*Based on views/downloads of content posted on www.adhesivesmag.com beginning January 1, 2022, through October 2022. If you are interested in contributing content to ASI,
please reach out to Karen Parker, editor-in-chief, at parkerk@bnpmedia.com.
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BEYOND BEIGE: HIGH-PERFORMANCE
MASKING TAPE FOR TRANSPORTATION
APPLICATIONS

The next generation of masking tapes is evolving beyond the typical beige o�-
the-shelf product o�erings to address the rigorous demands of the

transportation sector.

By Ben Payseur, Senior Product Manager, Performance Masking Tapes at Shurtape

Technologies, LLC

D
ings, dents, scratches, and even large surface damage are unfortunately an all-too-common occurrence in the

transportation sector. Boats, automobiles, buses, commercial �eets, and industrial equipment are all high-use

machines, and accidental impacts often accompany that level of use. And while the time to restore the pristine

surface of a truck body or the intricate design work on a boat hull may not be insigni�cant, the means to a

professional �nish is relatively straightforward: masking tape.

Masking tape is a critical component in a myriad of transportation-related industrial coatings and repair

applications, helping to delineate coatings coverage and protect surfaces on not only marine vessels, but also buses,

RVs, the automotive aftermarket, and more. The market potential for transportation coatings is huge and growing.

From 2021-2031, demand for automotive re�nish coatings alone is projected to grow at a CAGR of 5.4% to reach

nearly $11 billion,1 while the market for marine coatings will see an even stronger 6.7% CAGR to top $4 billion by

2025.2

In applications such as gel coating a boat’s hull, applying a colorful design to a new �re truck, or repairing a vehicle’s

paint job after a collision, masking tapes represent a sometimes overlooked but key component in the process. Not

only is the tapes’ failure immediately visually apparent, but it is also time consuming and costly to correct.

Industry Needs

Traditionally, few high-performance masking tapes have been available to adequately address the speci�c

requirements of these applications; the typical beige o�-the-shelf masking tape is simply not up to the task. Ideally,

tapes in these applications would be resistant to solvents and other chemicals, as well as ultraviolet (UV) light, while

retaining adhesion on a variety of substrates at often high temperatures for potentially extended periods of time. In

addition, they must feature strong adhesion to remain in place under harsh conditions, but they also need to remove

easily without shredding (e.g., in long strips vs. small pieces) and without leaving a residue behind.

Developing new masking tapes to meet the rigors of these applications can be complicated. Long-standing

institutional knowledge at the companies performing these services ultimately means that tape-related problems

have often simply become part of the process, with employees thinking, “This is just the way we’ve always done it.”

As a result, challenges and opportunities for improvement may not be readily apparent.

To fully understand the industry’s needs, tape manufacturers must cultivate strong relationships with their

customers and prospects. The resulting trust enables the manufacturer to gain �rst-hand access to customer

facilit ies in order to study the range of processes and products currently in use, identify speci�c potential issues and

use the information gathered to develop products that address these needs.

Performance Variables

It  can be challenging to identify the ideal balance of masking tape properties for the broad range of industrial

coatings and repair applications in the transportation sector. Key factors to consider are temperature resistance,

elongation and thickness, and tensile strength and adhesion.

Service Temperature

The curing process in these types of applications may be sped up with the incorporation of a “bake” cycle, where the

component remains exposed to temperatures that can range from 40-325 °F for about 30-45 minutes. The masking

tape must therefore be able to retain adhesion to the substrate at the required high temperature without curling or

pulling o� for the length of the cycle.

Following the bake, the component may immediately move to the next production step or be left for several hours

(or even overnight), depending on the facility’s workload and capacity. In addition, the vehicle may be inside or

outside and exposed to the elements during this time frame.

The environmental variability in these applications means that the tape should have the ability to be cleanly pulled

from the substrate whether it is hot or cold, wet or dry. Any residue left after removal requires additional time and

e�ort to remove, as well as solvents or other chemicals to facilitate the cleanup, all of which result in additional

costs.

Elongation and Thickness

In transportation coatings and repair applications, masking tape is commonly applied to help delineate colors and

intricate designs or to protect vehicle interiors and other surfaces that don’t require attention. The tape may be

pulled, stretched, and applied in various curves and shapes to achieve the needed end result.

A tape’s elongation and thickness directly impact its ability to �ex, conform, and retain its shape after it is applied to

a substrate. Elongation refers to the tape’s capacity to stretch and rebound to its original shape. For tight curls, for

example, the employee needs to be able to pull the tape and stretch it into the required shape without worrying

about it pulling back and losing the desired line e�ect.

When it comes to thickness, thicker tapes are less e�ective for achieving intricate designs. Attempting to make a

thick tape curve and achieve a tight corner results in creasing, which provides an opportunity for the coating to

bleed through the desired line. Thinner tapes are better able to adjust to curves cleanly and smoothly, providing the

sharp paint line customers expect.

Tensile Strength and Adhesion

Both tensile strength and adhesion relate to the tape’s ability to maintain its structure and remain bonded to the

substrate. A tape’s tensile strength represents the stress it can endure before breaking when it is stretched or

pulled. This is an important quality as the tape is peeled from the roll and applied or as it is removed from the

substrate after the process is �nished.

Adhesion simply involves the tape’s ability to maintain its bond with the substrate. Common surfaces in

transportation applications can include metal, anodized aluminum, �berglass, and others, so it is imperative that

the tape is able to retain strong adhesion to a variety of surfaces.

Case in Point

A recently designed line of high-performance masking tape* is helping one boat repair and restoration company

improve not only its productivity, but its employee morale as well. Located in Hickory, North Carolina, Mobile Marine

Services Unlimited has been in business for 13 years. Specializing in �berglass and gel coat repair, its customers

include boat dealerships as well as individual community members in the Lake James and Lake Hickory area.

Whether the boats are damaged in transit from the factory to the dealership or as a result of an incident after

purchase, repairs can be needed for issues such as �berglass cracks or surface �nish scratches. Masking tape is a key

element in Mobile Marine’s operations to remedy these issues.

In �berglass repair, for example, tape and plastic are used to mask o� the boat’s interior from the e�ects of

�berglass grinding. To restore a gel coat or paint �nish, masking tape could again protect the interior, as well as

areas of the exterior that do not require repair and simply need to be safeguarded from the work in process.

According to Mobile Marine’s owner, Patrick Barlow, he and his two mechanics had previously been relying on

whatever tape happened to be available. Problems with removability frequently arose, however, particularly when

the tape was exposed to moisture. “Some of the tape that might get wet, if the boat was pushed outside, was

extremely hard to clean o�,” he explains.

Consistently achieving a �ne paint line was also challenging. “Some of the tapes would bleed, along that �ne edge,”

Barlow says. “It took a large amount of time and energy to get it right.”

Switching to products in the new tape line has eliminated these challenges in Mobile Marine’s operations, ensuring

both clean, easy removability and crisp, �neline edges for intricate designs. “The new tape pulls o� and releases well

vs. some of the other products I’ve used,” Barlow says. “It far exceeds expectations.”

“The guys that use it on a daily basis are really excited about the product,” he continues. “It performs a lot better

than what we had been using, so they don’t have to deal with some of the headaches that the other tape was putting

us through.”

Targeted Solutions

While it can be challenging to identify the speci�c needs of a particular industrial niche, building strong relationships

within that industry can help tape manufacturers create targeted solutions. For coatings and repair applications in

the transportation sector, recently developed high-performance masking tapes featuring temperature and chemical

resistance, coupled with high durability and conformability, are improving e�ciencies through ease of application

and removal while providing high-quality �nished products.

For more information, visit www.frogtape.com/performance and www.shurtape.com/�neline-masking.

*Tapes in the line include FrogTape® 225 Gold, 250 Light Blue and 325 Pink and Shurtape® FLC 280 Blue and FLS 325 Yellow from Shurtape Technologies.

References

1. “Automotive Re�nish Coatings Market Snapshot,” Future Market Insights, July 2022, https://www.futuremarketinsights.com/reports/automotive-re�nish-
coatings-market.

2. “Marine Coatings Market by Type, Chemistry, Application, and Geography-Forecast and Analysis 2021-2025,” September 2021,
https://www.technavio.com/report/marine-coatings-market-industry-analysis.

Article images supplied by Shurtape Technologies.
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PROACTIVE SAFETY WITH GAS-
DETECTION TAPES

Gas detection tapes help manufacturing facilities identify hydrogen and
ammonia leaks using gas-detecting pigment.

By Jen-Chieh Liu, Senior Product Development Chemist at Nitto, Inc.

S
afe handling of industrial gases is one of the top priorities in any plant operation, and as a result, is a well-

regulated activity. Even with regulations, there are still many harmful accidents globally that have been caused

due to gas leaks. For example, in 2019 a silicone manufacturing plant lacked functioning detectors and failed to

detect a hydrogen gas leak, which caused an explosion that took the lives of four workers at the Illinois plant.1 In

another accident in 2018, an ice factory in Malaysia had an ammonia gas leak that caused injuries and deaths.2

To prevent these tragedies, many gas detection techniques and devices have been developed for detecting and/or

monitoring the leaks of hazardous gases. Soapy water tests (snoop), portable sensors (sni�ers), �xed area sensors,

and thermal/infrared cameras can accurately detect the presence of a leak, but they are not very helpful with

identifying exact leak locations. They also tend to be reactive solutions—looking for leak locations after a problem

has been identi�ed. Examining and securing the leak location is labor-intensive, time consuming, and requires skilled

employees. Outdoor applications create additional challenges due to the leaking gas concentration becoming diluted

or in�uenced by the environment (e.g., wind), which can result in no detection, and hence, failure to identify the leak

location.

Nitto’s hydrogen and ammonia detection tapes have been developed for industrial operating environments and

provide an easier and proactive way to detect the exact location of a gas leak. The tapes utilize chemochromic

pigments/reactants that change color during exposure to a designated detecting gas. As a result, the leak location

can be easily identi�ed with a visible color change—no calibration is required. The tapes are designed as a regular

pressure-sensitive adhesive (PSA) tape, making it easy to apply with no special training. Furthermore, its durable

design allows it to be used in indoor and outdoor environments. Because the tape encloses a pipe, it  makes its own

“con�ned” space, and is less in�uenced by wind and weather, making it easier to detect small or intermittent leaks.

These tapes have been successfully commercialized and have been used around the world. When used in combination

with current safety gas detecting devices/systems, these tapes can improve leak detection times.

Hydrogen Gas Detection Tape

The technology for Nitto's �rst detection tape, for hydrogen (H2) gas, was developed as a collaboration between

NASA Kennedy Space Center and the University of Central Florida. NASA was looking for a new way to detect

hydrogen leaks, as hydrogen fuel is commonly used for space shuttles.

Nitto developed the technology into a PSA tape composed of a polyimide backing �lm and a silicone adhesive coating

mixed with a hydrogen-gas-detection pigment. The inorganic pigment, which has better UV resistance when

compared to organic-type pigments for better outdoor application performance, was designed to react with

hydrogen gas and create a permanent color change. The color change can happen in as quickly as a few minutes at a

higher gas concentration and works with concentrations as low as 1% hydrogen gas. The rate of color change (from

amber to black) depends on the gas concentration, �ow rate, and environmental temperature. Hydrogen detection

tape works within a wide operating temperature, depending on the application environment, as high as 200 °C

(short-term application) and as low as -78 °C. The tape can be used on both large surface areas (e.g. hydrogen cooler,

pipelines, and �anges), and small leak positions (e.g. the connection area in a fuel cell station).

Summary

Nitto’s gas detection tapes give operators a proactive

solution for �nding exact leak locations. The versatility of

the products as well as their ease of use makes them an

ideal solution for small or intermittent leaks in a variety

of locations.

Ammonia Gas Detection Tape

Current methods for �nding an ammonia (NH3) leakage point are

burning of sulfur sticks, which produces hazardous sulfur gas, or

using Litmus paper, which must be wet and the color change

reverses quickly. To o�er a safer and more e�cient detection

method for leak locations, Nitto ammonia gas detection tape was

developed based on the same concepts of hydrogen detection tape.

The tape is made of a polyester backing �lm, a silicone adhesive

layer blended with the pigment, and a polyester liner. The pigment

reacts with ammonia gas to create a color change. The tape is

produced with an inorganic material that is suitable for both

indoor and outdoor applications.

The tape provides a visual contrast by changing color from white to

blue after being exposed to ammonia gas. It also provides long-

lasting color change even when the �ow of ammonia gas has

stopped, thereby allowing for the detection of intermittent

leakage. The retention time of color change depends on the

environment, especially temperature. For example, after stopping

the gas exposure at 40 °C, the tape retains a visually identi�able

color change for up to three days, starting from blue to a light blue

color. The color-change rate is also in�uenced by the gas

concentration, �ow rate, and application’s temperature. The tape

can achieve good visual contrast with as low as 220 ppm ammonia

gas concentration after 15 hours of exposure time. In addition, the

tape has a wide operating temperature range from as high as 120

°C down to as low as -20 °C.

For additional information about Nitto, Inc., visit www.nitto.com.
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THE NEXT GENERATION OF
STATIC MIXING NOZZLES

How 3D printing, paired with new science, is leading manufacturers to �nd new,
ultra-e�cient nozzles that are disrupting a 50-year industry.

By Eric Ronning, President and CEO of Re Mixers, Inc.

First- and Second-Generation Nozzles

M
anufacturers are beginning to appreciate how much mixing nozzles cost their operations. Accounting for both

purged and retained adhesive volumes, conventional helical and square mixers waste as much as 20 mL of

adhesive with every nozzle. Making matters worse, over-optimized supply chains have left entire industries waiting

on overseas shipments of these critical nozzles to resume production.

Third-Generation Nozzles

A new generation of mixing technology now o�ers solutions to both the issue of material waste and availability.

Advancements in computer simulation have unlocked smarter geometries that improve mixing while incurring 75%

less waste. And thanks to advancements in additive manufacturing, U.S. production of these nozzles o�ers a robust

alternative to traditional supply chains. These improvements are causing a tidal shift in how manufacturers dispense

two-part adhesives.

First-Generation, Baker's Transformation

Baker’s Transformation

Helical mixing nozzles utilize a type of mixing called the baker’s transformation. Mimicking the way bakers knead

�our into dough, these �rst-generation nozzles work by successively doubling �uid striations across each mixing

element. This method typically requires 24 to 32 helical elements to adequately mix two-part adhesives. However,

with every mixing nozzle wasting adhesive proportional to their total length, requiring these many elements incur

heavy costs on end-users.

Baker's Transformation: Square

Motivated by Six Sigma initiatives in the early 2000s, e�orts were made to develop a less wasteful alternative to

helical mixers. These e�orts spawned square alternatives to the helical design. While shorter than their helical

counterparts, second-generation square nozzles still rely on the baker’s transformation and, therefore, still require

24 to 32 elements to achieve adequate mixing. Because of this inherent limitation, most square mixers only reduce

adhesive waste by 7% compared to their helical counterparts.

Counting �uid striations following each element o�ers a simple way to compare the e�ciencies of di�erent mixer

designs. As shown in both �rst and second-generation designs, 16 striations are generated after three mixing

elements.

Third-Generation, Xemex Transformation

Xemex Transformation

E�orts to improve e�ciency were revisited in 2016. By recognizing that gains in mixer e�ciency would require a

fundamentally new class of chaotic advection, a novel discrete-time parameterized model of �uid mixing was

developed..

Historically speaking, advection models are �rst proposed analytically and later described numerically. However, in

2016, armed with powerful new CFD packages and machine learning techniques, the traditional model of discovery

was �ipped on its head. After developing a simulation environment matching known market applications, thousands

of virtual geometries were recursively and automatically generated and analyzed. In e�ect, a Darwinesque

metaheuristic was developed to discover a new class of higher-order chaotic mapping from a process that resulted

in over 6,000 discrete simulations. The result became a new method of �uid mixing called the xemex transformation.

Unlike the baker’s transformation, where each element o�ers a two-fold increase in the number of generated

striations, the xemex transformation o�ers a 10-fold increase per element. This new method o�ers an exponential

increase in e�ciency over existing static mixer designs.

When implemented for mixing two-part adhesives, the xemex transformation achieves optimal mixing with 75%

fewer elements. What might have required 32 �rst or second-generation mixing elements can now be achieved in as

few as seven elements utilizing the xemex transformation. Thus, while improving adhesive performance, third-

generation mixing nozzles utilizing this new transformation take signi�cant costs and waste out of customers’

processes. With the number of folds per element limited only by manufacturing constraints, future implementations

in larger continuous-�ow reactors, such as PFRs, o�er even greater gains in e�ciency over existing industrial mixer

designs.

Empirical Validation

While numerical analysis o�ers a great way to compare mixer transformations, real-world performance ultimately

relies on empirical data. Building from a raft of simulation-driven geometries, nearly a thousand additional hardness

experiments were conducted per ASTM D2240-15. While validating the xemex transformation for use with 2k

adhesives, these experiments also aided in selecting a single mixer design that could accommodate the greatest

number of market applications.

Summary hardness and backpressure data for common applications (click to enlarge)

Designing a DOE for this �nal stage of development was its own optimization challenge. Capturing the full breadth

of market applications had to account for adhesive-speci�c variables, along with non-linear adhesive properties:

disparate viscosities, mix ratios, heavy �lling, highly exothermic, thixotropic, etc. By working with over 80 industry

experts, variables were rank-ordered by occurrence so that a market-optimized testing sequence was determined.

The results found in subsequent experiments allowed for the development of a �nal mixer geometry that was well

balanced across the entire market landscape. Through these experiments, it  was also con�rmed that “element

count,” a term commonly used in industry to convey mixing capability, has become an erroneous method for reliably

selecting a mixing nozzle for a given application. It is far more reliable to compare mixer options using direct

empirical data. Extrapolations beyond this are best reserved for formulations of the same type and mix ratio, while

maintaining within +/-25% component viscosities and +/-50% �ow rates from the original empirical results..

To help convey this data, a standard white paper format was developed to lay bare empirical results of common

mixer geometries across popular adhesive formulations. And while it is the end-users’ sole responsibility to validate

any mixer design for their own applications, these results provide a useful guide when approaching new applications.

Generic previews of this data are provided in the �gures shown; however, a full listing of these reports is published

on the Re Mixers, Inc. website (www.remixers.com/white-papers).

Sustainability & Impact

Third-generation nozzles o�er a number of inherent advantages over previous technologies: improved mix quality,

closer proximity to work surfaces, and accurate positioning in automated systems. And while third-generation

nozzles also take 75% of retained adhesive costs out of customers’ operations, their potential to meet goals in

achieving a circular economy is arguably their most compelling advantage.

Even at the customer-level, adhesives waste caused by traditional nozzles is signi�cant. Since it is regularly advised

that mixers are purged by an amount equivalent to their internal volume before use—which is then doubled in

retained volume after use—�rst- and second-generation mixers waste an average of 19.1 mL with every nozzle. By

reducing this amount to 5.0 mL, third-generation nozzles o�er such increases to material e�ciency that their �rst-

and second-generation counterparts could be sourced for free while still justifying the buy-in to this newer mixing

technology.

Even a moderate manufacturer may consume up to 1,000 mixing nozzles annually. By upgrading to third-generation

technology, this same manufacturer would remove 14,100 mL of material waste from their operation every year.

While signi�cant, the potential for sustainability becomes even more astounding when viewed on a global scale. With

an estimated global usage of 500M nozzles every year, the opportunity to transition towards a sustainable future

with third-generation nozzles is immense. By weight-averaging all mixer variants and connection styles according to

their use, a global upgrade to third-generation mixing technology o�ers the removal of 13.42M pounds of adhesive

waste every year.

While reshoring jobs, this new approach o�ers unprecedented supply chain

reliability. As labor shortages and supply-chain issues wreaked havoc on

traditional manufacturers over the last three years, Re Mixers has not

experienced a single manufacturing disruption.

With industries becoming ever more reliant on mixing nozzles to deliver

stronger, lighter, and more e�cient products to customers, third-generation

mixing nozzles will prove critically important for building a sustainable 21st

century.

Third-generation
nozzle production.

Additive Manufacturing

By combining the strength of injection molded housings with the modularity

of 3D printed inserts, Re Mixers’ facility in Madison, Wisconsin is rewriting

what was thought possible with additive manufacturing. With millions of

units being added to this facility’s annual capacity every month, Re Mixers is

on track to become the world leader in total additive manufacturing output

in 2023.

Learn more at remixers.com. 
 
 Images courtesy of Re Mixers, Inc.
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CASE STUDY

ADHESIVE DISPENSING FOR MEDICAL
DEVICE ASSEMBLY

xQR4IV needle valve dispensing UV-
cure material onto a medical device.

Many manufacturers of medical devices, point-of-care and near-patient testing
products, and medical wearables are reassessing and upgrading their assembly

�uid dispensing capabilities.

By Müge Deniz Meiller, Market Development Manager, Nordson EFD

T
he medical device and life sciences industry

must meet stringent regulations for quality

and product consistency, making process

control a critical issue. All materials and

manufacturing processes—including machining,

assembly and packaging—must be documented

for complete traceability and process validation.

This is critically important with �uid dispensing

applications in the assembly of medical devices,

point-of-care testing (POCT) and near-patient

testing (NPT) products, and other life sciences

applications such as medical wearables, which

require accurate and consistent deposition of

�uid amounts of UV-cure adhesives,

cyanoacrylates, silicones, and other �uids in

their manufacture.

Regardless of the application, the �uids being

dispensed and the dispensing technique, in

addition to maintaining the quality standards

required, the dispensing method must also

meet requirements for volume throughput and

cost e�ciency. Any increase in production

volume requirements when relating to assembly

is often the key driver that necessitates the

move to a more e�cient dispensing system.

Contact dispensing with the xQR41 MicroDot needle valve applying UV-cure material
onto diagnostic test strips.

Responding to COVID-19

This is particularly true now as medical product manufacturers worldwide have, over the past two years, increased

production of critical supplies and medical devices to address COVID-19 (SARS-CoV-2). Dedicated to helping

manufacturers increase production capacity to meet this growing demand, �uid dispensing equipment

manufacturers have come forward with precise and safe dispensing solutions to mass-produce ventilators,

diagnostic test kits, and other medical devices.

One of these �uid dispensing equipment providers is Nordson EFD—a world leader in the engineering and

manufacturing of products and systems used for dispensing adhesives, coatings, sealants, biomaterials, and other

�uids for the assembly of critical components in medical devices, electronics, and other industries.

Responding to requests early on in the COVID-19 pandemic, Nordson EFD supplied multiple automated, robotic �uid

dispensing systems to mass-produce a small sub-assembly inside Ventec Life Systems’ unique ventilators. Ventec’s

critical-care ventilators are portable, and have provided front-line medical professionals with the systems they need

to �ght COVID-19. The sub-assembly application required bonding two components together using a UV-cure acrylic.

Prior to the pandemic, Ventec was using manual dispensing techniques. COVID-19 forced the company to quickly

expand to meet a 180% increase in production volume per month. This was achieved, in part, by utilizing the

automated robotic �uid dispensing systems provided by Nordson EFD.

Another high-priority COVID-19-related application provided by Nordson EFD involved jetting medical reagents onto

diagnostic test strips and bonding the housing of test cards for COVID-19 test kits. Nordson EFD provided

proprietary PICO Pµlse® jetting systems for these applications, due to its fast dispensing speed and extremely high

precision.

These applications are characteristic of manufacturers who needed to scale the sophistication of their �uid-

dispensing processes to meet COVID-19 increased-production requirements. In most high-volume manufacturing

environments, automated and semi-automated �uid dispensing applications may be in use, dependent on the

throughput volume and quality standards required at any stage in the assembly process.

Medical device manufacturers can greatly bene�t by taking a closer look at their production requirements and

embracing a more controlled and automated �uid dispensing capability. It  is critical, however, to consider each of

the �ve points above, as they represent the actual cost-to-bene�t factors in�uencing �uid dispensing processes.

a) Shot-to-shot repeatability and accuracy are considerably improved as a more automated and controlled

dispensing approach is employed.

b) Increased productivity is clearly a bene�t that comes with increased automation. For example, the same worker

who manually assembles 800 parts during an eight-hour shift can assemble 1,000 to 1,200 parts with the

assistance of a pneumatic �uid dispenser.

c) Part quality improves when switching from manual squeeze-bottle dispensing to air-powered dispensing, and

further along to in-line automated dispensing, because operator-to-operator variance is signi�cantly reduced. The

ability to set the time, pressure, and other dispensing parameters for an application improves process control

and ensures the right amount of �uid is placed on each part.

d) Rework and reject rates lessen when upgrading to more automated dispensing solutions thus improving the

yield of the manufacturing lines and greater pro�tability to the manufacturer.

e) The amount of assembly �uid used decreases signi�cantly when using a more controlled method of dispensing.

Switching from a rudimentary manual dispensing process, for example, to a pneumatic dispenser can cut the

amount of �uid used typically from 50 to 70 percent due to the improved accuracy of the deposit.

Scaling Dispensing Automation

Many medical device manufacturers likely started out with manual squeeze bottles and medical syringe dispensing.

Then, as production volumes increase, some progress into employing more controlled approaches—with precision

benchtop �uid dispensers, pneumatic valve systems, or in-line robotic dispensing systems—for at least part of their

�uid dispensing.

There are a number of factors that would support adopting a more e�cient and controlled dispensing method as a

better business solution:

Repeatability, Traceability, and Process Control

Transforming �uid dispensing from a more manual procedure to a more automated process not only provides cost

savings from labor and �uid waste, it  more importantly delivers a higher level of consistency, reliability, and

traceability in the �uid dispensing process, which is, of course, of the utmost importance in medical device assembly.

Repeatability

Shot-to-shot repeatability and accuracy are critical factors in �uid dispensing, and with particular importance in the

manufacture of medical devices. Depositing the right amount of �uid has a compounding consequence of keeping

downstream production moving. If too much �uid is applied, the longer it can take to cure, which will delay

production downstream. Conversely, if too little �uid is applied, the part will not properly bond, again interrupting

downstream assembly or causing a failure in the product. Precision dispensing systems apply shot-by-shot

repeatable amounts of virtually any manufacturing �uid by using digital t imers and precision air regulators to

determine the amount of material applied.

The latest generation of �uid dispensers can distribute practically all assembly �uids—from thin solvents to thick

silicones and brazing pastes—with greater accuracy. They deliver exceptional throughput and process control, with

consistent deposits from the beginning to the end of the �uid reservoir.

For the precise application of adhesives, lubricants, paints, solder pastes, two-part epoxies, UV-cure adhesives, and

other assembly �uids, precision dispensing systems enable optimal results.

The consistency and repeatability performance of precision dispensing systems goes beyond the actual dispensing

equipment itself and is also dependent upon the quality and proper usage of the system components. These

consumable plastic components—syringe barrels, adapter assemblies, pistons, caps, and dispense tips—are

designed to meet the requirements of di�erent types of �uids and applications, and to dispense the most precise

�uid deposit possible.

To achieve the highest level of performance from these dispensing systems, several requirements need to be

inherent in their manufacture and usage:

1. Each of the consumable plastic components should be designed as part of a complete, integrated system.

This will improve yields and reduce costs by producing the most accurate, repeatable �uid deposits

possible. Mixing and matching components from di�erent systems or suppliers is a recipe for diminishing

performance.

2. The dispensing components should always be used as single-use consumables. In high-precision dispensing

systems, barrel IDs (internal diameters) and piston diameters, as well as dispensing tips, are manufactured

with tolerances that make any residue from prior dispensing residing in the barrel, piston, or tip degrade

dispensing repeatability performance. Once the piston reaches the bottom of the barrel, the barrel, piston,

and tip should be discarded.

3. Maintaining precision and shot-to-shot repeatability in dispensing starts with quality manufacturing of the

components. For best performance, all components should be certi�ed that no silicone mold-release

agents are used in the precision molding process, or at any other time during the production of the

dispensing components.

4. Some dispensing solution providers, such as Nordson EFD, also provide a complete dispensing component

system molded from medical-grade United States Pharmacopeia (USP) Class VI resin. These syringe barrels,

pistons, and end and tip caps are designed to simplify process validation for medical manufacturers. These

and even standard dispensing components can be sterilized prior to use in medical device manufacturing.

Bar code scanning of medical device components permits access to
stored dispensing programs, reducing human error.

Optimum Class VI dispensing components include 3cc, 5cc, 10cc, and
55cc barrels, pistons, end caps and tip caps.

Traceability

Most medical device components have a unique barcode assigned to them as they move through the

production/assembly process to facilitate keeping track of the components throughout production—a system often

utilized by industries other than medical device manufacturing for Six Sigma process controls.

New to the world of �uid dispensing is the unique capability to switch between stored dispensing programs using

nothing more than a barcode scanner. This allows the operator to change the parameters for a new application

without touching process parameters on the touchscreen of this new benchtop �uid dispenser. The dispenser

settings automatically switch when the new program barcode is scanned.

The days of maintaining dispensing parameters in handwritten spreadsheets and notepads, and manually entering

coordinates into the dispenser on subsequent runs, is now in the past, greatly reducing the possibility of human

error in setting dispensing parameters.

Another unique feature is a digital dispense log, which automatically records data on dispense parameters—such as

dispense time, pressure, vacuum, and the date, day and time of each dispense cycle. Downloadable manually through

the dispenser’s USB port, the dispense log is bene�cial to manufacturing processes that require stringent,

documented process control, especially in life sciences applications, to meet FDA or MDR (Medical Device Regulation)

requirements, or that of other global medical device regulatory bodies.

Process Control

The ability to set the time, pressure, and other dispensing parameters for an application improves process control

and ensures the right amount of �uid is placed on each part. The latest generation of benchtop dispensers provides

a high degree of process control for dispensing applications in the assembly of medical devices, and is capable of

dispensing adhesives, solder pastes, and all other assembly �uids with high consistency.

Fluid dispensing of dots, beads, and �lls can be achieved with dispensing equipment features such as a 1-100 psi air-

pressure regulator, t imed-shots, vacuum control to keep thin �uids from dripping, digital t ime/pressure displays,

and electric foot pedals.

Additional features include: time adjustment as �ne as 0.0001 seconds and constant-bleed air pressure regulation

(o�ered with Ultimus I and II dispensers) for reliable control when dispensing any type of �uid.

Some of the latest �uid dispensers allow programmable sequencing to automatically adjust dispensing parameters,

making them ideal for applications that involve two-part epoxies and other �uids that thicken over time or get

thinner as ambient temperatures rise.

Another feature supporting precision dispensing, which is particularly applicable for medical device manufacturers,

is Automated Optical Inspection (AOI). When coupled with CCD cameras and confocal lasers, EFD vision guided

automation platforms provide optical assurance of �uid deposit volume and placement accuracy, ensuring a

conforming deposit.

Using the robot's existing vision systems, the AOI software veri�es �uid deposit widths and diameters. With the AOI

confocal laser, the system measures the height of a �uid deposit in addition to the width and diameter, providing 3D

deposit veri�cation, and determines if dispense requirements have been met. The confocal laser detects deposit

height measurements regardless of the transparency of the �uid, which can sometimes distort quality data.

Constant closed-loop feedback delivers automated quality-control data, saving medical manufacturers time and

costs.Benchtop Fluid Dispensing

The nature of medical devices warrants a more personalized and manual �uid dispensing approach in their assembly,

compared to employing a more automated, robotic system. Often, the geometry of the parts is too complex to

make automation a viable option, or the production volume is too low to warrant the investment.

Because benchtop �uid dispensing has proven to be a highly workable and reliable method for assembly of medical

devices, �uid dispensing manufacturers have routinely improved and re�ned their systems. Now, pneumatic

benchtop �uid dispensing has taken a considerable leap forward in both simplicity and ease-of-use, and improved

process control, to further support the stringent requirements of medical device manufacturing.

Manual application of assembly �uid onto a catheter using an
UltimusPlus �uid dispenser and Class VI disposable syringe.

Ultimus I benchtop �uid dispenser applying UV-cure adhesive onto a
medical device.

These improvements are designed to facilitate easier and more e�cient operation of the �uid dispensing process

from the operator’s perspective and maintain better process control over dispensing parameters to e�ect more

consistent dispensing outcomes.

These latest changes also bring semi-automated desktop �uid dispensing into a compatibility with Ethernet, the

Industrial Internet of Things (IIoT), and the cloud, enabling the potential for more direct machine/process

interconnectivity. Although this is particularly bene�cial where benchtop �uid dispensing systems are used in

combination with robotic dispensing applications, aspects of this enhanced connectivity can be bene�cial, right now,

to non-robotic pneumatic benchtop �uid dispensing. In essence, these new improvements enable the benchtop

dispense technician to begin to bene�t from smart-factory digitization.

Following is an overview of the unique capabilit ies integrated into these new benchtop �uid dispensers.

Automated Pressure Regulation

In the assembly of medical devices, it  is critical that the �uid dispensing be administered precisely and in the same

repeatable pattern on each component with repetitive standardizations. Typically, �uid dispensers allow the

operator to manually adjust the pressure regulation. On some of the latest benchtop �uid dispensers, the operator

can now be fully locked out from manually adjusting the pressure regulation, as well as other dispense parameters

like time and vacuum settings. Without access to an assigned password, the operator cannot change the dispense

program parameters, which provides the next level of process control at a lower cost of ownership than was

previously possible. This full electronic pressure regulation provides full operator lockout. It  alone enhances

dispense quality control by eliminating process inconsistencies caused by operator-to-operator variability.

Faster Setup and Integration

The newest benchtop �uid dispensers are equipped with a USB drive, which not only permits dispense reports to be

output onto a �ash drive, it  also enables distribution of dispense programs into and out of the dispenser. This can

considerably cut programming time when multiple dispensers are set up to dispense the exact same parameters on

the same parts. One dispenser can be set up with multiple programs, those parameters are then output to a �ash

drive and loaded into the other dispensers, minimizing human error and expediting loading of dispense programs

across the factory �oor.

Also speeding �uid dispensing set-up and operation for medical device manufacturers is HMI touchscreen control for

input of dispensing parameters and management of all dispense process functions. This brings with it a new level of

usability for operators and production managers. Touchscreen control makes setup signi�cantly faster than it was

with analog knobs and push-button controls.

The dispense cycle can be initiated by a centralized, customer-site-speci�c PLC as part of a large, in-line operation.

When the production line needs to move from making one type of part to another, the PLC will remotely trigger the

dispenser to change the program and dispense a di�erent deposit pattern.

In-Line Automated Robotic Dispensing

Automated robotic dispensing has evolved to support the needs for higher throughput medical device and medical

diagnostics assembly production by developing specialized dispensing technology for automated inline assembly and

manufacturing systems, and for stand-alone production devices. In these demanding applications, small amounts of

adhesives, silicone, and other �uids must be dispensed reliably and accurately in dosage, placement, and

repeatability. The precise positioning and quantity of these �uids deposited is crucial to the products’ assembly,

function, quality, appearance, and viability.

Highly automated, in-line jet dispensing technologies deliver very discrete, highly precise microdots of �uid onto

substrates within extremely short cycle times, at rates of up to 1,000 cycles per second, and with infallible

repeatability.

In most applications, a series of small micro-deposits are being put down dot-to-dot that stitch together, blending

seamlessly to make a continuous line or pattern. Any shape or solid can be created on a substrate by stitching dots

with micro-dispensing. Multiple microdots can be stacked to form larger dots. Dispensed microdots are 300-400

microns in diameter. Within these parameters, real-world applications typically require many di�erent size dot

diameters to accommodate the di�erent size components that populate a substrate.

Pico Pulse jet valve dispensing medical �uid onto dialysis �lters with a
37ga ceramic MicroDot dispense tip.

4-axis automated �uid dispensing robots simplify programming of dots,
lines, circles, arcs, compound arcs and patterns on different planes.

Given the requirements, more advanced micro-dispensing technologies can deliver extremely tight deposit

tolerances that are within 1% of project speci�cation for size, height, and shape of the microdots.

There are two basic types of �uid in-line micro-dispensing techniques: classic needle-based contact dispensing and

non-contact jet dispensing. Although traditional contact �uid dispensing is still the predominant technology in use, it

is hampered by de�nite disadvantages of speed, particularly when dispensing on irregular substrates. While the best

method is ultimately determined by the material and application at hand, for many automated �uid dispensing

processes, high-speed jetting technology is a popular and innovative alternative to traditional, needle-based contact

dispensing.

These high-speed, high-throughput solutions are the dispensing methods of choice for point-of-care testing and

near-patient testing products, particularly when employing needle bonding.

Requirements for in-line automated dispensing are as varied as the di�erences in production environments. Many

factors need to be assessed, such as: Is the micro-dispensing to be used for a manufacturing/assembly process? If

so, is it  to be utilized within an industrial environment, or possibly within a cleanroom? Or, is the system to be used

within a production process, possibly producing prototypes? Are these processes semi-automated or full-

automated? How skilled are the operators? More speci�c questions would determine: expected parts per hour to be

produced, production cycle times, and speed that the parts can be fed into placement for dispensing.

Identifying these requirements will facilitate the selection of the optimum dispensing and robotics system for the

application.

The Right Dispensing Process

Because so many factors can impact �uid dispensing for medical device and medical diagnostic products, it  is

important to consult an experienced �uid application specialist who knows the speci�cs and priorities in�uencing

dispensing in these applications.

Lab testing, prior to installation, is a crucial step in the process of selecting the most applicable system. Consulting

with an application specialist early in a project will ensure the right �uid dispensing system is utilized, and the

optimum process has been put into place. This will facilitate manufacturing to achieve the desired production

throughput, and improve process control, while reducing rework, rejects, and �uid waste.

For more information, visit www.nordsonefd.com. 
 
 Images courtesy of Nordson EFD.
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SUPPLY CHAIN STRATEGIES

Companies can focus on win-win-win strategies to impact people,
pro�t, and the planet with supply chain strategies that reduce
packaging, modify materials, improve processes, and reduce

transportation and logistics costs.

By Lisa Anderson, Founder and President, LMA Consulting Group

W
ith the increase in interest in the three P’s of the triple bottom line (people, planet, and pro�t), packaging

rises to the forefront. It  is controllable, and there are several options for how packaging can contribute to the

triple bottom line. Starting by expanding your view from your suppliers’ suppliers to your customers’ customers,

you’ll �nd several opportunities for recession proo�ng your business by partnering with supply chain partners to

achieve the ultimate win-win-win.

Almost every raw material and �nished good requires packaging. If you can minimize packaging without impacting

product quality, you will have a direct impact on the triple bottom line by reducing materials and waste while

increasing e�ciency, e�ectiveness, and pro�tability. You could also redesign packaging to better utilize the

packaging design to improve the carbon footprint, pro�tability, and people’s lives.

When assessing sterile medical applications, you could research the clinical requirements for the barrier. Good

packaging design, material selection, and composition can minimize the requirements for the barrier. In a non-sterile

application, you might evaluate the use of recycled content and biomaterials.

Pertinent Examples

As it relates to packaging design, material selection and composition, an adult incontinence manufacturer wanted to

redesign the materials to perform better yet use less materials in the product for a win-win-win for the customer,

manufacturer, and supplier. The R&D, Package Engineering, Purchasing, and Supply Chain teams collaborated closely

with the supplier to develop new materials that would achieve the objectives. After several iterations, trials, and

revisions, the team accomplished the triple bottom line. Less materials were used in the product, less packaging was

required, less waste occurred on the lines with close alignment between operations, equipment suppliers, and key

suppliers, and the product performance and customer satisfaction improved.

From a logistics perspective, the resulting packaging was designed optimally to maximize the product in the box, on

the pallet, in the warehouse, and most importantly, in a truck so that they could gain up to 20% additional product

on the truck for the same price. It also optimized warehousing and storage requirements so that they could shut

down an over�ow storage facility, not only reducing the movements but also reducing damage and wasted packaging

materials.

In another example related to this manufacturer, the team was able to minimize the waste associated with the

construction and elastomeric adhesives as well as the fastening tapes by focusing on the manufacturing process.

Operations put attention on centerlining the process, asset care, and people development, and these “basics”

delivered consistent results over time. Since materials were a preponderance of product cost, these saving went

straight to the bottom line, but, more importantly, the people felt engaged, and the customers could count on

receiving quality products that met their speci�cations on-time so that they could serve their patients.

In a life sciences manufacturer of proteins, a cross-functional team focused attention on forecasting sales by

package sizes so that they could better align their operations resources to priority tasks to have the right products

in the right package in the right place at the right time. Since they had several custom products in custom sizes, it

wasn’t a simple task to standardize what was achievable while gaining a directionally correct view by package sizes

so that they could set their bottling schedule to align with customer demand. However, after creating a demand plan

to support sales growth objectives and translating that plan into bottling requirements by size, they were able to

reduce waste, minimize non-essential inventory, and support aggressive growth targets with high on-time-in-full

percentages and reduced lead times, creating loyal customers.

Winning Strategies

In each of these examples, the manufacturer communicated and coordinated across the end-to-end supply chain to

achieve success. Within each supply chain partner, a cross-functional team participated to ensure the packaging and

product was designed, redesigned, and adjusted with the supplier, manufacturer, customer, and even the end

customer in mind. The most successful companies are focusing on win-win-win strategies to impact people, pro�t,

and the planet with an eye across the supply chain to reduce packaging, modify materials and composition, improve

processes, and reduce transportation and logistics costs while improving overall performance to the customer.

For more information, contact the author at landerson@lma-consultinggroup.com or visit www.lma-consultinggroup.com.  

Opening image courtesy of Chaosamran_Studio via gettyimages.com.
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STRATEGIC SOLUTIONS

As evolving ESG standards become a signi�cant driver in�uencing
modern business strategies, companies must build a comprehensive,

future-focused strategy.

By Edye Fox Abrams, Vice President Business Development & Marketing, The ChemQuest Group

A
s we wade into the waters of 2023 planning, it  seems the world has �nally shifted to a post-COVID mindset. We

are all eager to put that era behind us, along with the supply chain upheavals, surging costs, and shortages.

However, uncertainty and volatility seem likely to continue, even as a fragile recovery continues. We have learned

hard-won lessons in recent years about the importance of forward-thinking strategic planning to build resilience and

agility, and these will continue to serve us well in the future.

Evolving ESG (environmental, social, and governance) standards are one of the biggest drivers in�uencing modern

business strategies. On the surface, the foundational concept of ESG is compelling; improving metrics relative to

these areas makes good business sense, because they tend to have a positive correlation with e�ciency, compliance,

reputation, and agility. However, as any professional that has gone beyond the surface of ESG will tell you, there are

few areas as complex or polarizing.

Driving Forces for ESG Strategies

Historic sustainability e�orts were largely focused on environmental impacts. Today, ESG broadens the operational

lens to include (among a litany of other considerations):

ESG conversations have escalated in the United States this year in response to rules proposed by the SEC for

mandated disclosures, following similar trends in Europe, other G7 countries, and Singapore. New regulations will

require registrants to include climate-related disclosures in their registration statements and periodic reports. In

addition, a growing public discourse about workforce equality has increased company engagement in social issues.

At the same time, some are questioning whether ESG investment strategies violate �duciary duty. This was the

general sentiment in a letter penned by 19 state attorneys general to BlackRock in August. Others question whether

ESG confusion and demand could be contributing to “greenwashing” marketing tactics—not backed by actual value,

action, or impacts—which drown out science and obfuscate reality.

This demonstrates just how confusing ESG can be. What information do we owe to our stakeholders? How can we

make sense of the “alphabet soup” of acronyms representing di�erent standards, frameworks, and organizations

that are involved in driving these topics?

The bottom line—it has become clear that ESG is going to impact strategic planning. ESG metrics are increasingly

used to evaluate company value, attractiveness, and risk exposure, by some. For example:

Google ticker search results now display CDP scores.

A �fth of the world’s largest companies have committed to net zero targets (ECIU).

ESG metrics are incorporated into executive incentive plans for >57% of S&P 500 companies (2021 report,

Borneman et al, Harvard Law Forum on Corporate Governance).

A 2022 Yale study found that business students “expect sustainability to be threaded throughout

corporations’ highest priorities—not treated as a stand-alone top priority.” The majority say they would

take a lower salary to work for an employer with strong social responsibility (54%) or better environmental

practices (51%).

ESG plays an increasing role in M&A transactions. Due diligence may evaluate controversies, ESG-related

risks, impact metrics, and compliance screening. ESG considerations are making their way into purchase

agreement warranties and representations.

Deciding how your company will respond to requests for ESG information is an important consideration that should

be addressed at the executive level. Meeting this need is resource-intensive and may require paradigm shifts for how

companies operate and communicate.

Preparation for ESG

To build a comprehensive, future-focused strategy for ESG, companies should have a plan to:

Conduct benchmarking and gap analysis, to determine the areas of ESG that could impact company risk,

value, or pro�tability—now or in the future. Consider partnering with companies that conduct ratings to

understand and leverage your data. This does not have to be as daunting as it appears. Most organizations

are already addressing many of the components of ESG, just not in a comprehensive manner.

Establish disclosures and reporting for multi-stakeholder audiences—including customers, suppliers,

investors, regulators, communities, and employees—in line with globally recognized frameworks and

standards. This may include an annual report, �nancial disclosures containing �nancially-material ESG data,

and other disclosures to satisfy stakeholder needs.

Set clear, quantitative targets and milestones for improvement aligned with industry benchmarks.

Implement or enhance policies and procedures for business ethics, sustainability, hiring practices, human

rights, safety, compliance, and community involvement, which are appropriately enforced at all levels of the

organization.

Invest dedicated resources to meet needs for ESG, including leadership, personnel, and external partners.

Strategies around ESG should be quantitative, �exible to meet shifting demands, and �t your organizational culture

and the need of your stakeholders. This enables companies to build resilience and demonstrate consistent, clear

results, both for �nancial performance (value generation and risk mitigation) and impacts to people and the

environment. In doing so, they can ensure their ESG strategies will bear fruit, circumvent greenwashing, and meet

responsibilit ies to stakeholders.

Environment—emissions, waste, water quality/use, and certi�cations

Social—human rights, hiring practices, and diversity and inclusion

Governance—business ethics, management, and policies and procedures

Learn more about The ChemQuest Group at chemquest.com. 

Image courtesy of The ChemQuest Group.

DECEMBER 2022

https://www.chemquest.com/
https://www.adhesivesmag.com/


Click Boxes Below to Learn MoreCUSTOM FORMULATION

CLASSIFIEDS



Directory Premium Sponsorships
Below are the premium listings from our ASI Directories.

For a complete list of companies and products, go to www.adhesivesmag.com/directories

https://www.adhesivesmag.com/directories


The Adhesive & Sealant Council — SEE AD

Beijing Greekn Pail-Making Co.,Ltd — SEE AD

ChemQuest Group — SEE AD

Fluid Research — SEE AD

AD INDEX

DECEMBER 2022

https://www.adhesivesmag.com/


BNP Media Helps People Succeed 

in Business with Superior Information

ADHESIVES & SEALANTS INDUSTRY (ASI) ADHESIVES & SEALANTS INDUSTRY (ISSN: Digital 2328-1049) is published 12

times annually, monthly, by BNP Media, Inc, 2401 W. Big Beaver Rd., Suite 700, Troy, MI 48084-3333. Telephone: (248)

362-3700, Fax: (248) 362-0317. Copyright 2021, by BNP Media. All rights reserved. The contents of this publication may

not be reproduced in whole or in part without the consent of the publisher. The publisher is not responsible for

product claims and representations. Change of address: Send old address label along with new address to ADHESIVES

& SEALANTS INDUSTRY, P.O. Box 2146, Skokie, IL 60076. Email: asi@omeda.com. For subscription information or

service, please contact Customer Service at: Phone: (800) 952-6643 and Fax: (847) 291-4816.

Publishing/Sales Sta�

Tom Fowler
Group Publisher

248-786-1717, fowlert@bnpmedia.com

Karen Parker
Editor-in-Chief

248-833-7364, parkerk@bnpmedia.com

Lindsay Leusby
Art Director

248-833-7319, leusbyl@bnpmedia.com

Crystal Nelson
Production Manager

248-786-1235, nelsonc@bnpmedia.com

Sales Sta�

Amy Vallance
Associate Publisher/National Sales Manager

281-928-3520, vallancea@bnpmedia.com

Patrick Connolly
International Sales Manager

44-1702-477341, 44-1702-477559 (fax), 

patco44uk@aol.com

Stacey Hurley
Directory Enhancement Sales

248-786-1662, hurleys@bnpmedia.com

List Rental, Please contact your sales rep.

Editorial Advisory Board

Steven Gailbreath, Ingevity

Gerhard Haas, Jowat Corp.

Aggie Lotz, The ChemQuest Group Inc.

Michel Merkx, American Biltrite Inc.

Rusty Thompson, Evans Adhesive

Audience Marketing

Lindsey Dowell – Audience Development Manager

Stephanie Hunt – Integrated Media Manager

Corporate

Panel and Research Director: Ariane Claire

Chief HR & Infrastructure O�cer: Rita M. Foumia

Chief Production O�cer: Vincent M. Miconi

Chief Financial O�cer: Lisa L. Paulus

Chief Creative O�cer: Michael T . Powell

Chief Operating O�cer: Nikki Smith

Chief Event O�cer: Scott Wolters

FOR SUBSCRIPTION INFORMATION OR QUESTIONS, CONTACT:

Customer Service: (800) 952-6643

Single Copy Sales: 

www.adhesivesmag.com/scs

CONTACT US

DECEMBER 2022

mailto:fowlert@bnpmedia.com?Subject=undefined
mailto:parkerk@bnpmedia.com?Subject=
mailto:leusbyl@bnpmedia.com?Subject=undefined
mailto:nelsonc@bnpmedia.com?Subject=
mailto:vallancea@bnpmedia.com?Subject=undefined
mailto:patco44uk@aol.com?Subject=undefined
mailto:hurleys@bnpmedia.com?Subject=
https://www.adhesivesmag.com/scs
https://www.adhesivesmag.com/



