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multiple catheters in a single ablation
procedure.

Additionally, long procedures-;for example, to
locate and ablate tissues causing arrhythmias-
;risk exposing both patient and physician to
potentially damaging X-rays, as physicians
rely on X-ray images during the course of the
surgery to guide their catheters.

The benefit

The new class of instruments the researchers
developed will allow physicians to acquire a
rich set of electrophysiological information
and to complete surgeries in shorter times
with a single instrumented catheter system.
By outfitting a balloon catheter with advanced
organ conformal electronic components,
sensors and actuators, the researchers
overcame the flaws of current systems.
Specific advances over previous systems
include:

-
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) Instrumented sensors and actuators
in multiplexed array formats can probe the
complex nature of tissues, specifically in the
beating heart. This will allow, for example,
for better localization of sources of lethal
arrhythmias causing sudden cardiac death.

° The device’s multilayered and
multifunctional architecture with combined
diagnostic and therapeutic functions
enhances a number of minimally invasive
cardiac  procedures, including radio
frequency or irreversible electroporation
ablation-;wherein cardiac or nerve cells are
ablated, or “burned,” to eliminate sources
of arrhythmia-;and the delivery of drugs and
other biomaterials directly into cells through
a process called reversible electroporation.

° Capabilities for real-time feedback
control, enabled by simultaneous, multimodal
operation of sensors and actuators.




New medical instruments with smart
sensors can improve surgery, therapy
for cardiac diseases

Researchers developed a new class of medical
instruments equipped with an advanced soft
electronics system that could dramatically
improve the diagnoses and treatments of a
number of cardiac diseases and conditions.
Detailed in a new paper published in the
journal Nature Biomedical Engineering, the
researchers, led by engineers at the George
Washington University and Northwestern
University, applied stretchable and flexible
matrices of electrode sensors and actuators,
along with temperature and pressure sensors,
to a balloon catheter system, often used in
minimally invasive surgeries or ablations to
treat conditions such as heart arrhythmias.
The new system, which conforms better to
the body’s soft tissue than current devices,
can perform a variety of functions, including:
simultaneous in  vivo measurements
of temperature, force of contact and
electrophysiological parameters; the ability
to customize diagnostic and therapeutic
functions; andreal-time feedback. The

new system can also dramatically
reduce the length of invasive
ablation procedures and
exposure of patients and
doctors to X-ray radiation.
The situation

Many minimally invasive
surgeries rely on
catheters inserted into
the body through small
incisions to conduct

diagnostic measurements and therapeutic
interventions. Physicians, for example, use
this catheter-based approach to map and
treat irregular heartbeats, or arrhythmias,
often by locating and killing or ablating cardiac
tissue area which is causing the arrhythmias.
Though widely used in surgery, the current
catheter-based approach has a number of
drawbacks. The rigidity of today’s catheter
devices means they do not conform well to
soft, biological tissues, impacting high fidelity
mapping of an organ’s electrophysiological
signals. Current devices make contact with
only a small part of an organ at a time, making
it necessary to constantly move a probe
around, lengthening medical procedures.
Current catheter systems are also limited in
the number of functions they can perform,
requiring physicians to use
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Medical Device Contract Manufacturing
Market Size is Projected To Reach
USD 92,511.21 Million by 2025

Major factors driving the Medical Device
Contract Manufacturing market size are the
growing prevalence of chronic and infectious
diseases, technical advancements in medical
equipment,advanced contractmanufacturing
capacities, increased surgery, and increasingly
aging populations worldwide. The Global
Medical Device Contract Manufacturing
Market size is expected to grow from USD
46,539.09 Million in 2019 to USD 92,511.21
Million by 2025 at a Compound Annual
Growth Rate (CAGR) of 12.13%.

Medical device OEMs are looking for partners
that bring large and deep turnkey capabilities
to fill technology gaps in their portfolios. They
seek partners with the size and complexity
needed to sustain more complex global
supply chains ever. In turn, this is expected
to increase the growth of the medical device
contract manufacturing market size.

The medical device contract manufacturing
market size is driven by the need to minimize
production costs and improve time-to-market
effective and regulatory compliant medical
devices.

Furthermore, the medical device contract
manufacturing market size is driven by the
rising prevalence of non-invasive surgical
procedures.

The growing geriatric population and the
resulting rise in the incidence and prevalence

NIAMSH
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of chronic diseases are also driving the
growth of the Medical Device Contract
Manufacturing market size.

However, the loss of confidential information
due to outsourcing, the advent of alternative
technologies might hinder market growth.

MANUFACTURING MARKET SHARE ANALYSIS
North America holds the largest Medical
Device Contract Manufacturing market
share due to key players’ presence, growing
prevalence of chronic and lifestyle diseases,
significantinvestmentand researchin medical
devices, rising demand for technologically
advanced healthcare goods, growing
spending on healthcare, and increasing
investment in sophisticated infrastructure.
The Asia Pacific region is expected to witness
the highest CAGR during the forecast
period. Emerging economies such as China,
India, and Brazil provide substantial growth
opportunities for medical device contract
manufacturers. Their vast customer base,
rising health consciousness, and expanding
healthcare facilities have created a favorable
scenario for healthcare markets’ overall
growth. The growth is attributed to the
region’s lower cost of raw materials & labor,
increasing demand for medical devices, and
the presence of a less stringent regulatory
scenario compared to most developed
countries.
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The electrical and pneumatic components from the core range installed in the plant can be delivered quickly
worldwide, so that the plant can be constructed decentrally at locations around the world.

servo motor are installed, which can also be
easily connected with controllers from other
suppliers.

The pneumatic components from Festo’s core
range, such as the ADN compact cylinder, the
DFM guide drive or the DSNU round cylinder,

are attractively priced, are in stock worldwide
and are available within 24 hours. These are
the best prerequisites for quickly and safely
setting up additional mask production facilities
within the shortest possible time —and all this
decentralised at locations around the world.

Depending on the setting, the system can offer packs of ten or individual masks —
neatly shrink-wrapped and, if desired, in printed bags and cartons.




The system can be installed in the tightest of spaces — for example in a 20-foot shipping container.

Independently produce 50-100
everyday masks per minute
Depending on the raw material, the plant
can work self-sufficiently for more than two
hours, which keeps the use of humans and
thus the risk of infection low. The mini factory
makes it possible to produce protective
masks in remote locations or even in crisis
areas where hygiene requirements may be

difficult to meet.

Depending on the model, the system
produces 50—-100 everyday masks per minute.
At full capacity this means about two million
masks per month. Official statistics show that
medical personnel in Germany alone require
at least 50 million mouth and nose protection
masks per month. This demand could already
be met with 25 containers.

The basis of the protective masks are melt-
blown non-woven fabrics, which consist of
many layers of fine fibres and thus filter out
the smallest particles such as bacteria and
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viruses from the inflow of breathable air. In
order to produce a mask, the non-woven
fabric rolls first come into a three-layer
unwinding station. Then a ‘Kegelschnecke’
(cone auger) folds the fabric, a cutting tool
shortens it to the right length and a nose
wire is inserted, with which the wearer can
adjust the mouth and nose protector to his
or her face size and nose shape as desired.
Ultrasonic welding is used to close the edges
and attach the ear bands.

Pneumatic and electrical Festo
technology in use
In all process steps, electrical and pneumatic
components from Festo ensure that parts are
transported safely or perform clamping tasks.
The motors are not classically fixed to an axis,
but directly to the application, such as the
cutting tool for the non-woven fabric. Among
others, the CMMT servo drive controller,
the stepper motor EMMS and the EMMT

1
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remote treatment options like

telecare to carry out the screening
process.
Since access to proper testing for high-risk
populations is a significant challenge, many
healthcare industry players are coming up
with solutions to mitigate this problem.
For instance, US-based TRHC (Tabula Rasa
HealthCare) decided to provide its PACE
(Programs of All-Inclusive Care for the Elderly)
partners with COVID-19 detection kits through
CareKinesis®, its national PACE pharmacy.
This federal program, which is designed to offer
comprehensive social and medical services to
people aged 55 years and over, has expanded
its remote care capabilities to administer these
kits in people’s homes, minimising risk.

Addressing the need for
effective testing

Prominent industry players have been working
in collaboration with regulatory authorities,
implementing strategies to quickly address the
demand for effective testing solutions. Mylab
Discovery was the first company in India to
earn approval for its COVID-19 diagnostic
kits. The kits have received CDSCO (Central
Drugs Standard Control Organisation), India’s
equivalent to the USA’s FDA approval.

PepsiCo India has also been distributing
testing kits to sites across the nation. The kits
are being purchased and distributed by FIND
(Foundation for Innovative New Diagnostics),
supported by PepsiCo’s funding and ICMR
(Indian Council of Medical Research) approval.
Meanwhile, organisations around the world
continue working towards finding accurate,
fast testing solutions. One of the latest
developments is a 20-second saliva test that
has just had its first round of field testing
among employees of the UK’s Heathrow
airport. It uses a digital microscope and Al
software to search a mouth swab sample for
signs of the virus.

In the current situation, there is a strong
demand for mouth and nose protection
masks worldwide. All the more important
is quick and easy production on site. With
Festo’s engineering support, the mechanical
engineering company Mikron has developed
a system that allows practically anyone to
produce the masks themselves.

Since the beginning of the corona pandemic,
the demand for protective masks has risen
sharply. Global supply chains proved to be less
resilient in some cases — and susceptible to
corruption. In the case of medical protective
equipment, the failure of a delivery can cost
human lives.

The Mikron system enables masks to be
produced directly on site. It fits into a 20-foot
shipping container, which can also function
as a clean room. The container can be placed
anywhere —for example in front of a hospital,
next to a shopping centre or behind a school.
The integrated air-conditioning system with
an air-purification filter makes production
possible even in places with high levels of
virus contamination.

NIAMSH
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The rise of the COVID-19 test kit market

The ongoing COVID-19 pandemic has asserted
a tremendous global impact in the past few
months. One of the most crucial aspects to
monitoring and controlling the spread of the
virus is to conduct regular and thorough testing.
As a result, the COVID-19 detection kits market
has gained immense attention as healthcare
facilities and frontline workers look for robust
testing solutions to detect the virus, with an
expected growth rate of 17.3% by 2026.
COVID-19 diagnostic testing is conducted under
two approaches, including Real-Time Reverse
Transcriptase PCR (RT-PCR), and Whole Genome
Sequencing. While early days of the virus
outbreak involved the sequencing approach
for early documentation and as a tool for viral
discovery, current coronavirus testing is largely
conducted via the RT-PCR approach.

Many businesses across the globe have taken
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on the task of developing efficient coronavirus
testing kits. For instance, Meridien Biosciences
developed a “Master Mix”, which acts as a
foundation for rapid COVID-19 testing. The test
kit developed by the company works similarly to
those for influenza detection. Once the “Master
Mix” is shipped from Germany, the kits are
assembled in China. These COVID-19 detection
kits can yield results in around 45 to 60 minutes.

Prioritising those at high risk
Studies have revealed that elderly populations as
well as those with existing comorbidities have a
higher risk of mortality. In light of this, prioritizing
testing for older populations is paramount.
Health systems have been advised to provide
COVID-19 diagnostic testing kits in settings other
than the emergency department as much as
possible. They have also been advised to use

B




Ventilators can save people’s lives — that’s been
the case for many patients who have had serious
symptoms of COVID-19.

But when a machine takes over breathing, it has
unwanted side effects. The muscle that usually
works to pull air into the lungs, the diaphragm,
goes unused and weakens quickly. It can shrink
by 50% in just a few days.

The diaphragm muscle is just not used to getting
a break. It’s working every moment of our lives,
even when we sleep. This weakening makes it
difficult to get patients off the ventilators once
they recover.

“Although the patient is generally much healthier,
they can’t breathe on their own,” said Doug
Evans, CEO of Lungpacer Medical Inc. Some
patients have to stay on ventilators for the rest
of their lives.

Evans said the weaning process typically involves
making patients breathe on their own for a few
minutes, which can be exhausting and anxiety-
inducing. The ventilator is either turned off, or
the pressure is reduced during the process. He
said patients often compare this part of the
recovery process to torture, or to feeling like
they are drowning.

The company, based in Exton, Chester County,
has developed a medical device that makes
recovery less stressful for patients, and appears
to get better results. The device, called the
Lungpacer, sends small electrical signals to the
nerves to coax the diaphragm into action.

“So even though the patient’s brain isn’t telling
them to contract the muscle, we can place
this catheter and send this signal, just as if the
patient’s brain was telling them to breathe, that
will cause the diaphragm muscle to contract,”

said Evans, a longtime developer of medical
devices. He added that some physicians have
compared the Lungpacer to physical therapy for
the diaphragm.

The company started working on the device
several years ago, but in April was granted an
emergency use authorization from the Food and
Drug Administration since many coronavirus
patients end up having to be on ventilators.
Pulmonary disease specialist Matthew Gordon
at Temple University Hospital is using the device
to treat patients with COVID-19.

“We have seen signs of improved recovery, and
we have been able to successfully liberate people
from the ventilator earlier than we would have
expected,” Gordon said.

I
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Through a catheter (on the right), the Lungpacer
sends small electrical signals to the nerves to coax
the diaphragm into action while the patient is on the
ventilator. (Screenshot via Lungpacer Medical Inc.)

Lungpacer Medical recently wrapped up a
randomized, controlled, multi-center trial of the
device in Europe. In this trial, therapy using the
device improved diaphragm strength by over
200% compared to traditional treatment.
Diaphragm strength is associated with better
recovery. Patients receiving Lungpacer therapy
also had better weaning and recovery rates
overall.
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