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Increasingly Used In Medical Devices Gas Sterilization
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Where Super Rich Populations Are Growing Fastest
Countries with the fastest ultra-high-net-worth population growth (2012-2017)
Bangladesh [l
China Il 13.4%
Vietnam [Ell 12.7%
Kenya S 11.7%

India e 10.7%

Hong Kong™ 9.3%

Ireland | B 9.1%
Israel =2 8.6%
Pakistan
United States EE 8.1%

UHNWI) are defined

@statistaCharts  Source: W
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All companies that are associated with the
financial and banking system of the country as
the consultant in various fields such as architecture
and urban planning, transportation, traffic and roads
oil, gas and petrochemical industries, food and food
medical equipment, measuring instruments and instruments
textile industry And chemicals, exploration, extraction and
processing of minerals, agriculture and animal husbandry, equipment
and electrical and telecommunications, water and sewage, geophysics and
the environment, computer services, system and economy management, and other

areas that are defined as the investment projects by the government, official institutions and financial
and banking systems, can become as one of the associate members

Association member’s industry categorizes
e Energy, oil and gas
e Industrial artifacts
e Metals and mines
e Agriculture and conversion industries
e Housing and Urban Planning
e Services
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Association’s strategic plan
Providing, maintaining and expanding the mutual interests of the
,association members

Co-ordination and co-operation with the governmentand.other national
institutions and engineering organizations to solve the challenges and improve
,the executive system of fund allocations in the country

Collaboration to establish a rational system for technical and economic appraisal of
,projects, especially in industrial and mining projects

Investigation and recognition of the competence and rating of members

And in general, make a role and responsibility as a nonprofit, indepéndeat, professional and
professional association

Main Goals

e Maintain and conserve of the rights and needs of the association member companies with respect to
the laws and regulations

e Organizing consultants and'coordinating their relationships with the financiers and affection on the
country's economic development andreducing the cost of the project and accelerating their
implementation

® Co coordinating and co operating with the governmentandother state institutions to resolve problems
taking and promote the status of the association and expand its influences by participating in the decision-
and decision making processes

e Improvement of the country's executive system in the fields of industrial development and investment
e Cooperating with the financial and banking systems of the cotintry based on/the technical advice
engineering, and implementation of the projects te'establish a logical system for the technical and
economic appraisal of plans

e Identification of issues and problems in the feasibility studies process, providing explanations and
lending and helping to resolve them with respect to the hiring and growth and development of
the human resources in the country

e Gaining government and national authorities supports for community goals
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Association of Investment
I & Supervision

About the Association

NAME: Association of Investment Consulting & Supervision

Abbreviation: AICS

Establishment year:2004

Number of founder companies:30 companies

Current number of association members: more than100companies

Registration number:309870
Registration number & date in the Ministry of labor & social Affairs: 289-25 Jul 2006
Registration number and date in the Iran Chamber of Commerce, Industries, Mine and
Agriculture: 289-30 May 2007

Association of Investment Consulting & Supervision

( AICS) with12 Years of collective experience has established a relatively stable position in
comprehensive research and development industrial and production projects of the country and
with its elite expert’s leadership, has been able to provide technical and professional services

to about 50percent of the country's development and national projects

Now days, the association has more than 100 members and and more than 2000 experts are directly
employed through these member companies in various industries

The members of the association are considered as the main reference point for economic

and development projects and based on their activities they have created millions of dollars in

savings for Iran
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On the other hand, reusable instruments require
thorough decontamination processes that need
large amounts of water, disinfectants, detergents
specialized brushes, steam and electricity to
process them for re-use. Think about the ecological
impact these detergents and disinfectants have on
the environment. This should be equally measured
when comparing single-use disposables that get
recycled.

In conclusion, even though the topic of biomedical
waste may be a cause of concern, it should not be
taken as a threat. More recycling options are being
developed each day as environmental concerns
continue to rise. Risk and spread of infection is
and should be, the most important issue for all ,
healthcare professionals. Overall, single-use
instruments are proving to be a highly attractive
alternative; and a more cost-efficient and
time-saving method to prevent cross
contamination and the spread of disease.
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Waste. Biomedical waste is an obvious
and inevitable by-product of the healthcare WWW.NIAMSH.COM
,industry. Unfortunately, once used disposable WWW.MEDNIAMSH.COM
instruments fall into the category of biomedical waste
and should be discarded of accordingly.

All materials and devices that have been contaminated
with blood, bodily fluids, secretions or excretions are considered
hazardous materials and should be handled as biomedical waste.
Improper management of this type of waste can end up in leaks that may
lead to contamination and infection.

This brings up another possible argument; disposable medical
instruments are not environmentally friendly.
Hospitals around the world produce large amounts of
medical waste in a year mostly coming from operating
rooms.

The U.S. healthcare system is the second” largest
contributor to the billion pounds of waste
produced annually.

As such production of medical waste is one of the
most critical factors to consider” 1 when
evaluating a medical device. However, for

every problem, there is a solution. In many cases as
with plastic, the stainless steel used to
make disposable instruments can
be recycled.
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Each day, more healthcare professionals
are switching from reusable instruments
to disposable, single-use ones. There are
several reasons why thistendency is
growing, andwill continue to grow in
the years to come.

Improperly cleaned reprocesse
instruments pose genuine threats to
patients. Plainly stated, would you like to
have someone else’s blood clot, dead
tissue or bone residue inside

your body?

N
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DISPOSABLE MEDICAL INSTRUMENTS
THE. NEW TREND IN HEALTHCARE

Some instruments, like laparoscopic and
endoscopic ones, have movable and
sophisticated parts that are difficult to
clean. Even after following the
manufacturer’s instructions thoroughly
microscopic human remains canbe lodged
idisposables.jpgn medical devices
Apparently, the well-known autoclave
cleaning and disinfection process has not
evolved in parallel to medical device
technology.




The companies and research
institutes came to Halls8 aand8 b
and
¢ 3 : showcased their high-tech
> e e solutions, thus presenting themselves as
- f skilled partners for development and production
in the medical technology industry.
Once again
small and simultaneously powerful components,
proved a hot topic among the product innovations
These components are used in increasingly more .
compact devices and products and even in active
implants, which count as the most sophisticated
medical products in the world. Currently, 3D
printing is also developing dynamically. For the
first time, COMPAMED dedicated a one-day
international conference to this topic.

www.niamsh.com
www . medniamsh.com
info@niamsh.com

P.0.BOX  13355-364
Tehran, IRAN
Phone +9821 65611247

Fax +9821 65611248
Mobile +98912 3604026
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Here, one highly frequented session focussed on the
potential of artificial intelligence for diagnostics for example.

Other highlights of MEDICA's accompanying programme were
MEDICA ACADEMY, a medical training event, the international DiIMiMED
conference for specialists from the military & catastrophe medicine sector
the MEDICA PHYSIO CONFERENCE and the MEDICA MEDICINE  SPORTS
CONFERENCE for sports professionals.

Among other topics, the focus this year here lay on corporate fitness, meaning
prevention concepts to be implemented in companies, as well as the use of sport in
paediatrics and adolescent medicine as a means of preventing chronic illnesses such as
diabetes 2 or obesity.

The41 st German Hospital Conference offered 2,150 participants a multitude of health politics and
practice-oriented sessions, with several events dedicated to the topic of digitalisation here, as well. The
most famous visitor was German Federal Minister of Health, Jens Spahn, who officially opened the
Hospital Conference and praised clinics as the backbone of care in his speech.

Suppliers boost powerful products.

In connection with MEDICA, COMPAMED was held for the 27 th time
COMPAMED is a worldwide leading event for the supplier market in
medical technology manufacturing.




At the moment, there is a clear development
towards more digital health applications that are
no longer based on expensive new hardware
developments but are primarily software-driven.
This development plays into the hands of large
companies, but not just theirs. Start-ups around
the world are also seizing their opportunity. For
them, MEDICA has increasingly become a hot
spot in the past years.

New start-ups gave presentations every day in the
MEDICA DISRUPT” initiative, held within the scope”
of the MEDICA CONNECTED HEALTHCARE FORUM
and the MEDICA App COMPETITION Hall 15.

A total of over 50 start-ups stormed the stage to
present solutions for everything from treating

skin cancer and chronic conditions (affecting the
heart and lungs, for example) to telemonitoring
and tracking of vital signs and activity. Thrilling
start-ups could also be found in the MEDICA
START-UP PARK, at the Wearable Technologies
Show(both in Hall15) as well as at the joint booths
especially of France, Israel and Finland. Among

the product innovations presented here were a
smartphone opthalmoscope to examine retinas

and eyes as well as a smart pain patch that uses
blue and red LED light to stimulate the wound
healing process, to name a few examples.

The developer team from '
FibriCheck” in Belgium”
emerged victoriously from
the App COMPETITION with
a smartphone.

£
[

around the world

application based on artificial
intelligence that recognises cardiac
arrhythmias. All you have to do is scan one
finger with a smartphone camera

Programme highlights captivated the audience

The accompanying programme offered numerous
highlights that focussed on the most important
trends on the market and were met with an
excellent response from the professional
audience. Here, visitors could experience further
enthralling examples of the use of artificial
intelligence and see for themselves which
sometimes breathtaking advances are already in
the pipeline for the future. This became clear at
the session on developments in the field of bionic
(technologies (for use in intelligent prosthetics

at the MEDICA CONNECTED HEALTH CARE
FORUM, to name one example, and at the
MEDICA HEALTH

IT FORUM.
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Many visitors at the North Entrance to the MEDICA
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A scope of topics and offers that is unique worldwide

Digitalisation wave causes a flood of innovations.

15.11.2018

Once again, decision makers of the international
healthcare industry were “spoiled for choice
when it came to the themes at the world’s largest “
medical trade fair MEDICA and the internationally
leading supplier trade fair COMPAMED in
Diisseldorf. On the four days of the fair, around
120,000 visitors (with an international share of
approx two thirds from around 155 countries)
enjoyed an offer that was more extensive and
international than ever before.
The fair took place from 12to15November 2018 .
5,273 exhibitors from 66 countries and an
international share of more than 80 percent mean
a new record for MEDICA. COMPAMED also
seamlessly continued its record run with 783
exhibitors from 40 states.
Nowhere else in the world will you find the entire
process chain of innovations for the development
manufacture and marketing of medical devices
products, instruments and high-tech solutions,
presented in such a seamless manner and broached
,in hundreds of speeches by renowned experts
say Wolfram,Diener, CEO of Messe Diisseldorf since
2018 impressed by the programmatic range.
Diener is able to draw this comparison as he held a
leadership position at another trade fair host in
the Asian business for many years.
Here,he gained insight into markets,their structures
and focus on innovatien.in various countries.
At MEDICA, visitors” 1
can see for themselveslwlhat is generally possible
with regard to moderrﬁ @htpatient and clinical care
and in which areas new processes and care models
are being used in a promising way.
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These impulses are gaining importance, especially
with regard to the German market. Service
providers in this country are faced with ever
growing price pressure. At the same time, they
fortunately also benefit from an increasing
orientation towards innovation and new

technologies,” says Wolfram Diener, drawing on
knowledge gained in numerous conversations with
exhibitors.

Particularly with regard to one of the most
significant trends of all, digital transformation
.visitors were offered a lot of new information,

A walk through the halls at MEDICA 2018 as well
as participation in one of the roughly 1,000
presentations from the programme of the
accompanying forums and conferences proved
that the many innovations related to digitalisation
not only offer good business perspectives to their
providers, they also benefit doctors & particularly
patients. Benefits for patients are a more efficient
use of medical personnel on the one hand and
easier access to specialist know how on the

other, for example when experts from
neighbouring university hospitals or even from

pabroad are called in” virtually
emphasises Horst-Giesen,Global Portfolio_

Director Health & Medical Technologiés
at Messe Diisseldorf.



N ~ - Regional Market Summary

The American region is expected to dominate the

vacuum blood collection tube market, owing to the
existing well-established healthcare system increasing
government funding for research, & technological advancements
Moreover, high adoption. of new technologies in medical devices and
increased use of blood tests for diagnosis of lifestyle diseases such as

diabetes propel the market growth in this region. For instance, in 2015
according to the American Diabetes Association, 30.3 million people in the U.S. had

diabetes which is % 9.4 of the total population.

Europe is anticipated to hold the second position
in the vacuum blood collection tube market. It is
expected that the government support towards
research & development expenditure & increasing
number of blood transfusion committees fuel the
market growth. For instance, according toWHO
transfusion committees are present in %92of the
hospitals performing blood transfusion in Europe
Furthermore, favorable government policy for
research has attracted many of the prominent
market players.

The Asia Pacific vacuum blood collection tube
market consists of countries, namely, China,
Japan, the Republic of Korea, India, and Australia
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The market growth is mainly driven by rapidly
expanding pharmaceutical industries in the
region and rising government funding in the
life sciences sector. Moreover, countries such
as India and China are expected to be the fastest
growing markets in this region owing to a large
population base, improving healthcare
,infrastructure, increasing number of hospitals
.and growing medical tourism

The Middle East and Africa holds the lowest
share of the global market due to low
,development, lack of technical knowledge
and poor medical facilities

plasma
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Market Scenario

WWW.NIAMSH.COM
WWW.MEDNIAMSH.COM |

The vacuum blood collection tube market is expected
to gain prominence over the forecast period 2017-2018
It is estimated that the vacuum blood collection tube market is expected
to grow ata CAGR % 11.6 ~ during the forecast period of.2018-2027

\ 4

A vacuum collection tube consists of a sterile glass
or plastic tube with closure for creating a vacuum

seal inside the tube which is used to collect blood Many small and large market players dominate
sample directly from the patient’s vein. The the vacuum blood collection tubes market. For
growth of the vacuum blood collection market is instance, Becton, Dickinson is the largest market
attributed to the growing investments in vacuum player for the vacuum blood collection tube
blood collection devices, increasing blood market. In its product named Vacutainer Safety
transfusion, and increasing adoption of blood Lok, the safety mechanism is activated

collection devices. For instance, according to the immediately the blood is drawn helping to avoid
American National Red Cross, 13.6 million whole needle stick injury. It has a holder for convenience.
blood and red blood cells are collected annually in Furthermore, Greiner Bio-One International

the U.S manufactures VACUETTE Blood Collection Tubes
Moreover, the demand for safe and reliable made from practically unbreakable plastics.

equipment for blood collection and use of aseptic
techniques during patient care favor the growth of
this market. Furthermore, blood tests are carried
out for diagnosis of various diseases such as
diabetes, HIV, anemia, and cardiovascular diseases
among others which are expected to boost the,
market growth for vacuum blood collection tubes.
Despite the drivers, lack of skilled personnel and
risk associated with blood transfusione
restrain the market growth .
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Market
Research
Report

By Type Gel & Clot Activator Tube :

(Heparin Tubes, Serum Separating Tubes, and Others)
by Application (Blood Routine Examination,Others)

by End-User

( Hospital, Clinics, and Others) Forecast to 2027
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Nanocoatings

One of the most important types of nanotechnological

applications is nanecoatings, which increase
biocompatibility and thus improve integration with
the surrounding tissues of a variety of medical
implants. Examples can be found in cardiology
stent coating), orthopaedics (coating on joint)
replacement implants) and dentistry

dental implants). In addition, antimicrobial)
,properties of nanomaterials are used in coatings
and also in wound care and medical textiles

Mimic natural structures

Another clear trend is the use of nanomaterials to
mimic naturally occurring structures. This leads

to optimal biological, physical, and mechanical
characteristics of implants

Electrical and magnetic properties

A third trend of applications is related to the
electrical and magnetic properties of materials on
the nanoscale. This is especially relevant to medical
devices used in neurology and cardiology, such as
pacemakers. Furthermore, nanotechnologies
enable the development of batteries with greatly
increased lifetime for use in active implantable
medical devices

Oncology

A number of nanotechnology applications are
specific to oncology Examples include

diagnostic tests used .

in the early detection of cancer, and devices for
boundaries of a the identification of the tumour
or metastases Nanomaterials can also enhance the
effect of therapies like chemotherapy or radiation
therapy through locally increased temperature

or they can, Kill tumour cells directly at high,
temperature



B increasingly used
e application of nanotechnology to design an - - =
produce medical devices is increasing. Examples I“ meullcal dﬂ“lces
include implants equipped with nanocoatings materials
mimicking natural tissue, devices employing the electric and
magnetic properties of nanomaterials & applications in oncology

for detection and treatment of cancer.

{\ ANOTECHN(

Nanotechnology is a technological development which are being worked on worldwide Numerous
that enables us to use extremely small particlesto = medical disciplines benefit from innovative features
make new materials with interesting and useful enabled by nanotechnologies Knowledge about
characteristics. This opens up a range of the safety evaluation of nanotechnology is also

possibilities for new and special applications. evolving .




Mode of Action

The microbicidal activity of ETO is considered to Like all sterilization processes, the effectiveness

be the result of alkylation of protein, DNA, and of ETO sterilization can be altered by lumen
RNA. Alkylation, or the replacement of a hydrogen  length, lumen diameter, inorganic salts, and
atom with an alkyl group, within cells prevents organic materials. For example, although ETO
normal cellular metabolism and replication. is not used commonly for reprocessing
endoscopes, several studies have shown
Microbicidal Activity failure of ETO in inactivating contaminating

The excellent microbicidal activity of ETO has been SPOres in endqscope channels or lum(‘en test
demonstrated in several studies and summarized  Units and residual ETO levels averaging 66.2

in published reports. ETO inactivates all ppm even after the standard degassing time
microorganisms although bacterial spores Failure of ETO also has been observed when
(especially B. atrophaeus) are more resistant than ~ dental handpieces were contaminated with
other microorganisms. For this reason B Streptococcus mutans and exposed to ETO. It is
atrophaeus is the recommended biological recommended that dental handpieces be steam

indicator. sterilized.

ETO is used
in healthcare facilities to sterilize
critical items (and sometimes
semicritical items

that are moisture or heat sensitive
and cannot be

sterilized by steam sterilization




OSHA has established a PEL of 1 ppm airborne
ETO in the workplace, expressed as a TWA for an
8 hour work shift in a 40 hour work week. The
action level” for ETO is 0.5 ppm, expressed as an”
8 hour TWA, and the short-term excursion limit is
5 ppm expressed as a 15 minute TWA 814.

For details of the requirements in OSHA’'s ETO
standard for occupational exposures, see Title 29
of the Code of Federal Regulations (CFR) Part1910.1047
Several personnel monitoring methods (e.g., charcoal .
tubes and passive sampling devices) are in use.

OSHA has established a PEL of 5 ppm for ethylene
chlorohydrin (a toxic by-product of ETO)in the
workplace. Additional information regarding use of

NVW.NIAMSH.COM
ETO in health care facilities is available from NIOSH. MEDNIAMSH.(
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Ethylene Oxide

ETO is a colorless gas that is flammable and explosive

The four essential parameters (operational ranges) are .

gas concentration(450to1200 mg/1); temperature (37to 63 C); relative

humidity(40 t0%80)

(water molecules carry ETO to reactive sites); and exposure time (1to6 hours )
These influence the effectiveness of ETO sterilization. Within certain limitations

an increase in gas concentration and temperature may shorten the time necessary,
for achieving sterilization

The main disadvantages associated with ETO are the lengthy cycle time, the cost, and its potential
hazards to patients and staff; the main advantage is that it can sterilize heat- or moisture-sensitive
medical equipment without deleterious effects on the material used in the medical devices (Table6)
Acute exposure to ETO may result in irritation e.g., to skin, eyes, gastrointestinal or respiratory tracts
,and central nervous system depression. Chronic inhalation has been linked to the formation of cataracts
cognitive impairment, neurologic dysfunction, and disabling polyneuropathies. Occupational exposure in
healthcare facilities has been linked to hematologic changes and an increased risk of spontaneous
abortions and various cancers. ETO should be considered a known human carcinogen.
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