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that help achieve SUSTAINADIITY!

Water is a very important resource.

Nu-Vu Conair’s ADIABATIC COOLING  Equipped with proven components,
TOWER reduces water evaporation this equipment also helps in

rate by up to 90% as well as reducing the down time of the main
eliminates all unwanted processing machine by avoiding
maintenance related expenses corrosion and scaling issues in heat
because of closed loop systemin exchangers and indirectly contributing
process water; thereby lowering to energy savings.

operating cost.

buildbrand 9426051465

Nu-Vu Nu-Vu Conair Pvt. Ltd.
CO Plot No. 147, 148 & 154, Devraj Industrial Park, Piplaj-Pirana Road, +9179 2970 8147
=2 Piplaj, Anmedabad - 382 405, Gujarat, INDIA. +91 97129 28201
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India Limited Sensors & Controll

Your Reliable Partner in Industrial Automation

Mifa is a leading solution provider and distributor of industrial automation, control & instrumentation
products and services across India. Mifa uses world leading technology and products. With great support
from our suppliers , we strive to understand and evaluate our client's unique needs and offer products -

solutions that are most suitable. We believe in providing our clients with superior service with profitable
outcomes.

We offer complete one point solution to major OE manufacturers of Plastic, Pharmaceutical, Packaging,
Textiles, Oil & Gas, Cement, Steel, Food Processing etc. We are committed to support the manufacturing
industry with latest cutting edge technology and prosper in future.

703,‘AKIK’, Sarkhej Gandhinagar Highway, Opp. Rajpath Club, Bodakdev, Ahmedabad-380015 (Guj.) INDIA
TELE/FAX : 491 79 26872347 / 26871367 | E-mail: sales@mifasystems.com, info@mifasystems.com
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Interview for IPI Journal
Erik Solheim
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Innovative polymer solutions
for healthcare

Dear Friends,

The monsoon season is special globally as it brings in the rain for harvesting as well as Niraj Dixit and

providing drinking water for all of us. We wish everyone a Happy Monsoon. Nitin Bokarey

This issue of IPI Journal has a wide spread of articles covering chemical reactions, medical 12

plastics, sustainability, and contemporary topics. We have an interesting interview with Erik “Regulatory Testing of

Solheim from World Resources Institute where he shares his perspective on plastics. Medical Grade Plastics,
Rubbers & Packaging
Material”

As most of you are aware, single-use plastics for specific applications have been banned Dr. Manish A. Rachchh

in India, IPl had participated in multiple stakeholder meetings and seminars to address the
situation from the industry, and feel free to contact the IPI office in case you have any

queries on the same. 16

How to Achieve Sustainability

Goals: Solving 4 Challenges
We wish you a happy reading. You May Face When

Designing for Recycled Resins

Jessica Huang

Kind Regards,

O ’

Sriman Banerjee Plastic Trying To Be Holy
Vice President, The Holy Grill 2.0
President Board, IPI Sameer Joshi, Ph.D.
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Leader’s Speak

Interview for IPl Journal

Can you share about yourself and World Resources
Institute.

World Resources Institute is the lead global think tank for
the environment. Its headquartered in Washington but has
branch offices all over the globe, including in Delhi. | am
mainly working with World Resources Institute to promote
green development

Plastics are seen as a boon & bane and have been
one of the pillars of economic growth, raising food
security, healthcare opportunities, etc.; what are your
thoughts.

Plastic was a miracle material when it first appeared in
the 1950s. It could help us conserve food longer, protect
against diseases, make cars and aircraft lighter and served
a fancy of other good purposes. But as often happens to us
humans - we got addicted and started using too much and
worse - dispatched into nature.

We now have a triple plastic crisis- environment, economy,
and health. Plastics have an impact on animals and nature.
It also has a potential economic threat in tourist hotspots
and elsewhere.

Circular economy is key to climate change. Can you
share some successful examples concerning plastics?

We need a triple answer to the plastic crisis. Refuse products
we don't need like straws, cups, or cutlery. Such products
are now abandoned in India as well as the EU. Additionally,
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Erik Solheim,

Senior Adviser -

World Resources Institute &
President - Belt and Road Green
Development Institute, Beijing

we need to be more innovative and make plastics from
natural materials like potatoes or sugarcane. But most
importantly we must start industrial-scale recycling
of plastics in a circular economy. Many companies in
developing countries recycle plastics into plastic products
like chairs and tables. Ghana is one example. In developed
countries, plastics is normally not deposited at landfall
but recycled as fuel in Denmark and Spain for example, or
burned to create energy in many other places.

What are the challenges to meeting net-zero
objectives by 2040.

We have all the technologies, finances, and policies we
need to reach net-zero. The main issue is to change our
thinking and to make sure change happens at speed. We
should see the environmental crisis as a big opportunity
to create jobs and drive business. Moving from coal to
solar, or from fossil fuel cars to electric cars, are not costs
but wins for both economy and ecology. Tree planting and
ecological agriculture are also triple wins - good for both
business, Mother Earth, and people well-being

How can the plastic industry contribute to a better
environment.

The plastic industry must fully support the triple policy
of avoiding unnecessary plastic products, being more
innovative in design and recycle the remains at an
industrial scale. The good news is this is all feasible. The
plastic industry needs to take the lead in the green shift.




Practical Approach to Prediction and Prevention
of Runaway Reactions

Authors:
Dr. Kalpana Deshmukh and Mr. Vinayak Londhe

Abstract

Exothermic processes carried out in chemical industries can
lead to runaway reactions leading to casualties and property
loss. Conventional Prediction and Prevention techniques of
runaway reactions are costly and not suitable for MSME units
and, therefore, avoided. For this reason, we often witness
accidents in MSME units due to runaway reactions. No cost
theoretical prediction method and simple practical prevention
techniques are suggested to mitigate such accidents.

1. Introduction:

Over the years, society has been greatly benefited from the
chemical process industries. However, the chemical processes
also pose accidental risks such as fires, explosions and toxic
material releases. One of the major accident risks in chemical
processes such as polymerization, nitration, sulfonation,
epoxidation etc. is due to exothermic nature of these reactions
that generates high heat of reactions in the processes. Such
runaway reaction will cause boiling over of toxic materials and
its release in atmosphere and also bursting and splintering of
fragments of reaction vessels due to increase in pressure.

In MSME chemical process industries, we have been often
witnessing such accidents in chemical process industries
causing huge loss to properties and injuries or loss of human
lives. These units are not well equipped with means to predict
and, therefore, provide preventive measures to avoid such
hazardous reactions. It is, therefore, of great need to predict
and prevent such accidents due to runaway reactions by
means within reach of MSME units. This requires simplified
techniques of prediction of heat generation and heat removal.

Modern advanced predictive experimental calorimetric
techniques for determination of heat generation are very
costly and also time consuming, generally suitable for newly
developed molecules. Reaction processes carried out in MSME
units are usually known and prediction of heat generation can
also be made by evaluating thermal kinetics of the reaction
theoretically1. Heat removal capacity of cooling system can be
calculated with detailed engineering design data calculations
or with simple experiment.

In the present paper, application of reaction heats to process
safety analysis and simple and reliable methods of computation
of heat generation and heat removal by combination of
theoretical estimation and simple experiments is presented
that can be easily implemented by MSME units.

2. Runaway Reaction

Heat generated by exothermic reaction will increase the
reaction mass temperature proportional to generated heat and
this increase in temperature may initiate thermal exothermic
decomposition of reaction constituent thus increasing the
temperature further. When the overall temperature of reaction
mass exceeds certain limit, runaway will occur. Various
temperature characteristic values in relation to runaway
reaction are given below:

2.1. MTT: Maximum Temperature for Technical Reason

Thisis temperature of boiling point of reaction mass constituent
in open system or temperature of maximum permissible
pressure in close system. If the reaction mass exceeds this
temperature, MTT, runaway will occur either in the form of
release of boiling hazardous chemicals in the atmosphere in
open system or in the case of close system, leading to rupture of
reaction vessel and splintering of fragments of reaction vessel
along with release of hazardous chemicals in the atmosphere.

2.2. AT _: Adiabatic Temperature Rise

This is increase in temperature of reaction mass only due to
the heat of reaction under adiabatic condition, meaning no
heat is given or taken from the reaction mass. This Tad can be
calculated by following Equation:

ATad = Qr [ Cp, where (Equation 1)

Q, is heat of reaction generally expressed in the unit of Kilo
Joules (KJ) or Kilo Calories (KC) per mole of reactant and Cp is
specific heat capacity of reaction mass generally in the unit of
Joules/ gm°C or Calories [ gm°C.

High AT , generally means high energies that result in fast
runaway or thermal explosion. Assessment of severity of a
runaway reaction based on AT_ is presented in Table 1.
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AH Jig) ATy °C) Severity
Leoss than - 500 >80 High
=500 < AH < -S0 IS < AT 4 < 280 Medium
Maore than S0 <28 Low

Table 1. Classification of the Severity of Decomposition
Reactions According to the Corresponding Adiabatic
Temperature Rise (Assuming a Cp of 2 J/(g K))

2.3. MTSR: Maximum Temperature of Synthetic Reaction
This is the temperature a synthetic reaction will reach in case
of cooling failure and expressed as

MTSR = Tp + (Xac*AT_ ), where (Equation 2)

Tp is reaction process temperature, Xac is unconverted fraction
of reactant at the time of cooling failure and AT_, is adiabatic
temperature rise of reaction. In worst scenario, MTSR at
maximum level will be when cooling failure is at start time
and Xac equal to one

MTSR = Tp + AT, (Equation 3)
T,: Boiling Point of the Reaction Mass
T,: Temperature at which rate of decomposition of reaction

mass constituent becomes hazardous.

3. Application of Reaction Heats to Process Safety
Analysis

Stoessel has described the risk associated with chemical
processes using five scenarios as shown in Fig. 12.
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Increasing Hazrard Potential

Figure 1 Five scenarios that depict the relative risk associated
with chemical processing

Risk is analyzed with regard to the relationship between the
desired process temperature, Tp, adiabatic temperature rise AT_|
for the reaction, boiling point of reaction mass, T, temperature
of hazardous decomposition, T, and maximum temperature of
synthetic reaction, MTSR. The potential hazard increases from

left to right.

In scenario A, even if all the heat is released instantaneously,
the temperature will reach MTSR, which is below boiling
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point of reaction mass, T, and hazardous decomposition
temperature, T .. So, this is thermally safe process. In scenario B
also MTSR is below Tb and T, though Tb is higher than T . This
is also thermally safe process unless input of extra heat in the
reaction mass leading to decomposition.

In scenario C, MTSR exceeds boiling temperature Tb, and there
is possibility of overpressure in reactor due to boiling vapor
pressure. However, there is no risk of hazardous decomposition
since T, is above MTSR. Controlling reaction rate by measures
such as controlled dosing of a reactant may suffice to bring
MTSR below T,.

In the case of scenario D, MTSR exceeds both Tb and Td.
Hazardous decompositions leading to higher temperature and
pressure may take place. Some evaporative cooling may take
place since T is lower than MTSR. However, reaction controls
and protection are necessary. In scenario E, MTSR exceeds Td but
not Tb. In the event of loss of control significant decomposition
will take place leading to hybrid pressure effect of gaseous
decomposition and high temperature vapor pressure.

3.1 Prediction and Prevention of Runaway Reaction

As seen above, the risk assessment prediction of runaway can
be made if T, T, T, and MTSR, are known. T, is desired reaction
temperature and Tb is known from reaction experiment. Td can
be found out from data banks for known reaction ingredients
or determined by simple Differential Scanning Calorimetry
(DSC) experiment of reaction mixture. MTSR is determined
from Equation (3) by calculation of AT, from Equation (1). To
calculate AT, heat of reaction Qr and specific heat capacity
Cp should be known. Cp values are readily available from
data banks or generally assumed 2.0 joules/gm K for organic
compounds. Thus, if heat of reaction, Q, is assessed, AT_, MTSR
and thereby severity of runaway reaction can be predicted
from Stoessel diagram.

Once the severity of exothermic reaction is known, one needs
to mitigate the severity by removing heat from the process
to keep the temperature of reaction within safe limits of
preventing boiling over, decomposition and pressurization. To
prevent runaway reaction, therefore, cooling capacity of the
process needs to be assessed. And, if this cooling capacity is
not adequate, measures to boost the cooling capacity need to
be provided for the existing system.

3.2 Prediction of Runaway Reaction

As seen above, severity of runaway reaction can be assessed if
reaction heat, Qr, is known.

Two methods are used to determine this reaction heat, Qr.

1. Calorimetric experimental determination.
2. Theoretical estimation from thermal data of reaction

Modern advanced predictive calorimetric experimental
techniques for estimation of heat generation are very costly




and time consuming, generally suitable for newly developed
reactions. Reactions carried out in MSME units are usually
known and heat of reaction can be estimated theoretically
from thermal kinetics of the reaction. Both techniques have
some limitations and can be considered with safety margin.
Theoretical estimation techniques are more suitable for MSME
units and considered here.

3.3 Theoretical Estimation of Heat of Reaction, Qr, and
Assessment of Severity

Theoretical estimation of heat is long known and is part of
text books now. It is calculated as Sum of Heats of Formations
(AHf) of Products of reaction minus that of reactants. Heats
of formations, AH,, of compounds are readily available from
data banks.

For better understanding, we will now work out theoretical
estimation of Q, and assessment of reaction runaway severity
with case example of heat of epoxidation of Butene Diol with
hydrogen peroxide.

Butene Diol+Hydrogen Peroxide —sEpoxy Butane Diol + Water
C4H802 (88) + H202 (34) —»C4H803 (104) + H20 (18)
AH=-3426 + AH=-1878 —> AH=-436.3 + AH=-2854 KJ/M

Therefore, Heat of Reaction, Q, will be = -436.3 -285.4 +
342.6 +187.8 = -191.3 KJ /| M. Negative sign means heat will
be generated in the reaction. Thus, 191.3 KJ (45.72 KC) of heat
will be produced by epoxidation of one mole, that is 88 gms, of
Butene Diol, for reaction mass of 122 gms.

3.4 Runaway Risk Analysis for above example:

Calculation of AT_:

Once heat of reaction is known, AT _, can be calculated from
Equation (1). Assuming C, for diol of 2 joules/gm K and that of

water is 4.182 joules/gm K, specific heat capacity of reaction
mass will be (104*2) + (18*4.182) / (104 +18) = 2.322 J [ gm K

Therefore, ATad = (191.3 * 1000) / (122 * 2.322) = 675.3 K

That is with no heat provided to or removed from the reaction
mass, temperature of reaction mass will increase by 675.30C,
assuming reaction temperature of 250C, MTSR will be

MTSR = 675 + 25 = 7000C

From the criticality class Table 1 and Stoessel diagram, it is

clearly catastrophic reaction falling under Scenario D of Stossel
diagram. All preventive measures such as efficient cooling,
controlled dosing etc. need to be provided.

4. Prevention of Runaway Reaction

Once severity of runaway reaction is known, the first step to
prevent it is to provide for efficient cooling of reaction mass
so that all heat produced in the reaction mass is removed
and temperature of reaction is maintained at desired process
temperature, Tp. This may be achieved by circulating cooling
media along reaction container surface area to remove heat
from reaction by heat transfer from reaction mass.

The quantification of this heat transfer is provided in following
equation (4).

Q=UAAT = m*Cp*( T2 - T1) (Equation 4)
where,

Q is heat transferred under steady state from reaction vessel ,
KJ [ sec U is overall heat transfer coefficient, KJ [ (sec*m2*°C) A
is area available for heat transfer, m2

AT, is log mean temperature difference = (T-T1)-(T-T2)
In (T-T1)/(T-T2) °C

T is temperature of reaction mass in the vessel,°C. T1 is inlet
temperature of cooling fluid, °C. T2 is outlet temperature of
cooling fluid, °C. m is mass flow rate of cooling fluid, Kg / sec
and Cp is specific heat capacity of cooling fluid, KJ/Kg°C.

5. Conclusion

The required cooling area for the exothermic reaction can be
calculated from Equation 4 and if it is adequate, no runaway
will occur. However, if the available cooling area is less,
runaway reaction is predicted and other measures such as
cooling media at lower temperature or modifications to the
process with reaction mass dilution with high Cp solvent,
control dosing of reactant etc. may be considered to prevent
the runaway reaction.
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Innovative polymer solutions for
healthcare

Niraj Dixit
(Senior Application Development Engineer),
Asia South Packaging, Borouge Pte Ltd. and

Nitin Bokarey
(Senior Manager, Market Development)

Plastics are an indispensable part of our everyday life and are
used in a multitude of applications that add convenience,
comfort, health and safety to societies across the world.

Due to the COVID-19 pandemic, global demand has surged for
medical devices and supplies, and the industry continues to
evolve with the latest trends and innovations to enhance the
production, quality and consistency of medical products. With
the advancements, plastics continue to play an essential role
in adapting to the evolving needs of the medical sector.

Commitment to innovation

Borouge is a leading petrochemicals company that provides
creative polyolefin solutions for the infrastructure, energy,
healthcare, agriculture, advanced packaging and mobility
industries.

At Borouge, innovation is a key driver of the company's growth
and success. Borouge leverages proprietary technology to
develop advanced polymer solutions that provide competitive
advantages for its customers.
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The combination of versatility, cost competitiveness and
easy shaping during conversion make polypropylene (PP)
and polyethylene (PE) the materials of choice for medical
applications. As medical devices evolve, the right materials are
required to meet the stringent demands of the application in
order to secure the device and its contents and safeguard the
health of the patient.

Together with Borealis, Borouge offers a dedicated grade range
of Bormed™ polyolefins designed to meet the challenging
requirements of the healthcare sector. Bormed™ includes both
PE and PP grades for rigid and flexible products, ensuring a
consistent approach to the medical and healthcare market,
independent of conversion technology and polymer type.

The Bormed™ Concept

The Bormed™ Concept ensures that the customer's healthcare
business is carried out in a reliable and meaningful way
with respect to the needs of the industry. Going beyond
pharmacopeia compliance documentation and technical
service, the Bormed™ Concept gathers insights from value chain
partners and incorporates these into all Bormed processes,
from product conception to production, procurement, support
and distribution.

The Bormed™ concept is based on the principles of service,
commitment, and conformance.

® |t encompasses product conception to production,
procurement and support, to deliver consistency of the
product recipe via rigorous control procedures.

e The Bormed™ directive governs detailed operating
instructions for the development, production, storage and
delivery to the end customers of Bormed™ products.




e For peace of mind, pharmacopeia compliance is
achieved through regular external testing by European
Pharmacopoeia (Ph. Eur), US Pharmacopeia Convention
(USP) and ISO 10993. All grades are listed in the US Drug
Master Files (DMF) and follow VDI 2017 quidelines for
medical-grade plastics.

Dedicated solutions for healthcare applications

The broad Bormed™ grade range meets the technical
requirements of a wide variety of end-uses, including medical
and diagnostics devices and pharmaceutical packaging.

The versatility of PP and PE makes them the first choice for
applications such as syringes, catheters, needle hubs, needle
protectors, inhalers, and filter housings.

Changes in the requirements of medical devices, such as high
transparency, sterilisation by steam and radiation, as well as
highly complicated moulds and shapes, encourage polyolefin
producers to develop new materials. The right choice of material
is essential to securing the application and its content, thereby
safeguarding the patient's life.

From a regulatory requirement perspective, the pharmaceutical
and diagnostic packaging market can be split into primary and

secondary segments. Primary packaging comes in direct contact
with the active substance, and includes applications like blister
packs, fluid bags, pouches, bottles, vials and ampoules.

Secondary packaging includes every part of the total concept
or medical device that comes in direct contact with the packed
drug or fluid. With its dedicated range of polyolefins, Borouge
offers materials for use in different pharmaceutical and
diagnostic packaging applications.

Blow-fill-seal (BFS) technology is widely used for the sterile
filling of PE and PP containers for parenteral preparations,
eye drops, and inhalation products. For such blow-moulded
healthcare containers, additive-free Bormed™ low-density PE
is the main raw material for these applications.

Because we care

Plastics continue to play a continuing role in the healthcare
sector, bringing benefits such as versatility, improved safety
and cost efficiency, to medical applications.

The Bormed™ portfolio is constantly growing and comprises
polyolefins for medical devices, pharmaceuticals and diagnostic
packaging with superior technical performance. With cutting-
edge technological expertise and ongoing innovation, Borouge
is committed to producing polypropylene and polyethylene
of the highest quality and meeting customers' strictest
requirements.

For more information, visit www.borouge.com. Contact - Nitin.
Bokarey@borouge.com ; Niraj.Dixit@borouge.com
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“Regulatory Testing of Medical Grade Plastics,
Rubbers & Packaging Material”

Dr. Manish A. Rachchh
Director (R & D) and CEO of Accuprec Research Labs Pvt. Ltd., Ahmedabad, Gujarat, India.

Abstract:

This paper describes that how changes in regulatory
environment or regulatory policies affects the medical device
segments. In the present article, we have specify the medical
device (Class A, B, C & D), which are notified and/or going to be
notified and regulated in India by CDSCO and also specify the
required tests for Raw material and Components of Medical
Devices. CDSCO has published 24 broad categories comprising
2500+ medical devices, out of which class A & B devices will
come into the regulation from 01.10.2022 and class C & D
devices will come into the regulation from 01.10.2023. So all
medical devices and its raw material manufacturer have to
start doing pre-preparation for the compliance of the same by
starting appropriate testing as recommended by Indian MDR
2017.

Introduction:

Rapid growth and updation in medical device regulatory
environment is a worldwide phenomenon. The primary purpose
of implementing regulatory systems for medical devices is
to protect public health and ensure safety and performance.
Medical device testing is the process of demonstrating that the
device will reliably and safely perform during its intended use.

Definitions (As per CDSCO MDR Rules, 2017):

1. Medical Device: All devices including an instrument,
apparatus, appliance, implant, material or other article,
whether used alone or in combination, including a
software or an accessory, intended by its manufacturer to
be used specially for human beings or animals which does
not achieve the primary intended action in or on human
body or animals by any pharmacological or immunological
or metabolic means, but which may assist in its intended
function by such means for one or more of the specific
purposes of -

i. Diagnosis, prevention, monitoring, treatment or
alleviation of any disease or disorder;

ii. Diagnosis, monitoring, treatment, alleviation or
assistance for, any injury or disability;

iii. Investigation, replacement or modification or support
of the anatomy or of a physiological process;
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iv. Supporting or sustaining life;
v. Disinfection of medical devices; and
vi. Control of conception

2. Raw material: Raw or unprocessed materials are basic
components used in the manufacture of medical devices
and their components. There are a wide range of raw
materials available to organizations manufacturing
medical technology, including additives, alloys, ceramics,
and gels.

3. Packaging material: Packaging Material is any article or
substance which is intended to use to protect the medical
device from external environment. It is made up of known
and traceable materials. Non-toxic, non-leaching and
odorless. It is free of holes, cracks, tears, creases and
localized thinning.

4. Medical Grade Plastic: It refers to plastics designed
to make medical products. It is high wear, temperature
resistantand corrosion resistant. It is used in manufacturing
many types of medical devices and equipment from MRI
machines to diagnostic wands as well as medical and
surgical tubing.

Table 1: List of Medical Device are notified and regulated in
India by CDSCO

Sr. Name of Notification Date of
No. the Device Number Notification
1 | Disposable Hypodermic GSR 365 (E) | 17-03-1989
Syringes
2 | Disposable Hypodermic GSR 365 (E) | 17-03-1989
Needles
Disposable Perfusion Sets GSR 365 (E) | 17-03-1989

4 | In vitro Diagnostic Devices for | GSR 601 (E) | 27-08-2002
HIV, HBsAg and HCV

5 | Cardiac Stents
6 | Drug Eluting Stents
7 Catheters
8 Intra ocular lenses

S.0. 1468 (E) | 06-10-2005
S.0. 1468 (E) | 06-10-2005
S.0. 1468 (E) | 06-10-2005
S.0. 1468 (E) | 06-10-2005




9 | LV.Cannulae S.0. 1468 (E) | 06-10-2005
10 | Bone cements S.0. 1468 (E) | 06-10-2005
11 | Heart Valves S.0. 1468 (E) | 06-10-2005
12 | Scalp Vein Set S.0. 1468 (E) | 06-10-2005
13 | Orthopedic Implants S.0. 1468 (E) | 06-10-2005
14 | Internal Prosthetic S.0. 1468 (E) | 06-10-2005
Replacements
15 | Ablation Devices S.0.237 (E) |25-01-2016

CDSCO has published broad 24 category of medical devices
as per their healthcare categories, which are as of now non-
regulated and listed as non-notified devices. Under this 24
categories approximate 2500+ devices are fall, which come
into class A to D.

The registration of all such non-notified class A, B, C & D
devices have been kept voluntary by CDSCO for a period of 18
months w.e.f. 1st April 2020 i.e. till 30-09-2021.

Voluntary Registration of class A & B devices shall be followed
by mandatory registration after 30-09-2022.

From 01-10-2022, all class A & B devices will fall under CDSCO
licensing regime.

Similarly, the registration of all such non-notified class C &
D devices shall be followed by mandatory registration for 24
months after 18 months voluntary registration period is over
i.e. 01-10-2021 to 30-09-2023.

From 01-10-2023, all such class C & D devices will fall under
CDSCO licensing regime.

In brief, any item that is going to be used in the hospital |
healthcare sector for diagnosis, prevention, monitoring,
treatment or alleviation of any disease or disorder will come
under the regulation of CDSCO from 30.09.2022 (Class A & B)
OR 1.10.2023 (Class C & D).

So the manufacturer of above devices as well as their raw
material suppliers have to do compliance of all testing /
qualification requirement laid down for the respective products.

Type of testing required for Raw Material & Components
of Medical devices
1. Physical & Mechanical testing
Chemical testing
Microbiological testing
Biological Safety testing
Biocompatibility testing
Packaging testing
Stability testing

Electrical testing

© N o o LD

Physical & Mechanical testing (As per BIS, EN, ISO &
ASTM standards)

It includes Tensile and hardness testing, Scratch
Resistance, Material fatigue testing, Static and fatigue
product testing, Grain size evaluation, Microstructure
analysis (phase analysis, etc.), Surface evaluations (alpha
case, anodization) and Corrosion testing.

Tensile testing per ASTM E8 is routinely performed to
evaluate cast, forged, and additively manufactured medical
devices such as hip stems and knee femurs, and to verify
mechanical properties of post-processed samples and
materials. Tensile properties of titanium and cobalt chrome
samples provide insight into how implants and materials
will perform in service and are related to other mechanical
properties such as fatigue and fracture toughness.

Equipment required for Physical and Mechanical testing
are DSC (Differential Scanning Calorimetry), DMTA/DMA
(Dynamic Mechanical Analyzers), TMA Thermomechanical
Analyzers), TGA (Thermogravimetric Analyzer), HDT (Heat
Desorption Temperature) and Universal Testing Machine.

Chemical testing (As per BIS, EN, I1SO, ASTM & 21 CFR
standards)

General chemical tests includes Molecular Weight (MW)
of Polymers, Structure & Chemistry of fractions, End
groups & Tacticity, Unreacted monomer and oligomers,
Co-polymer content and blend composition, Catalyst
residues, Contamination analysis, Chemical trace analysis
and Plastics and Polymers volatile organic compounds
testing.

Medical devices components chemical testing includes
Identification of Extractable and Leachable chemicals,
Forced Degradation Studies and Degradation Product
Characterization, Stability studies including Accelerated
and Stressed, Chemical and bio-analytical Characterization
of Proteins, Peptides and Macromolecule Therapeutics,
Specialist  Surface Analysis and Surface Imaging,
Integrated Study Management, Pre-clinical and Stage
1, Bio-analytical and Immunochemistry investigations,
Pharmacopoeia Testing for Quality Control, Medical
Device Polymer Materials Testing, DEHP and BPA Testing
for Health Canada Medical Device Licensing, RoHS Testing
Services.

Microbiological testing (As per BIS, EN, ISO, USP &
ASTM standards)

Microbiological testing of a medical device refers to tests
for the presence and risk of microbial contaminants.
Methods may include mainly the testing of bio burden
levels (Bio burden is a quantitative testing in which
we only detect number of colony forming units (cfu)),
Presence of endotoxin (Bacterial Endotoxin test, also
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known as Limulus Amebocyte Lysate (LAL, which assesses
medical devices coming in contact with cerebrospinal fluid
or the cardiovascular system), and methods for sterility
assurance.

Microbiological testing also includes Biofilm test, Anti-
microbial test, Sterility testing (Sterility testing of medical
devices are typically performed using media called SCDM
(Soybean-Casein Digest Medium), which is physically
placed in the media for fourteen days of Incubation time)
& Microbial Barrier test.

Sterility assurance of medical devices is one of the
requirements set forth by global medical device
regulations. Ensuring consistent microbiological testing
during manufacturing is imperative to product quality and
patient safety.

All injectable and implantable devices need to be tested for
endotoxin prior to being inserted into the patient. While
the process of preparing a medical device for endotoxin
testing and the endotoxin limit may vary from device to
device.

Biological Safety testing for raw materials (As per IP/
BP/EP/JP/USP standards)

Raw materials of Medical devices includes PVC beads,
HEPE beads, silicon, nylon, paper, Rubber beads, rubber
closures, resin, coating material etc.

For raw material of medical device, biological safety study
can be done by various compendial method given by IP/BP/
EP/JP/USP.

There tests includes - In-vitro cytotoxicity test

- Intracutaneous reactivity test
- Acute systemic toxicity test
- Implantation test

Over and above, some regulatory agency also asked for
Material mediated Pyrogen Test (Using Rabbit) & abnormal
toxicity test.

Biocompatibility testing of Raw Material / Components
of Medical device (As per ISO 10993-1:2018
standards)

Risk & Toxicological assessment helps to understand the
biological safety profile of the medical device product.
Biological Safety testing is an assessment for biological
effects from the exposure of a medical device or material
to human body can include testing such as cytotoxicity,
sensitization, irritation or intracutaneous reactivity,
systemic toxicity, subchronic toxicity, genotoxicity,
implantation and haemocompatibility, etc.

As per 1SO 10993-1:2018, New MDR (for CE), USFDA and
CDSCO, below mentioned testing required:
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e Cytotoxicity testing (ISO 10993-5:2009)
e Sensitization testing (ISO 10993-10:2021)

® Intracutaneous test [ Irritation testing (ISO 10993-
23:2021)

® Acute systemic toxicity (ISO 10993-11:2017)
® Material mediated Pyrogen test (ISO 10993-11:2017)

Additionally in case of prolonged / long term exposure
of component [ device with the body, below mentioned
additional testing are also required:

e Chemical Characterization Test (ISO 10993-18:2020)

e Extractable & Leachable Test (ISO 10993-18:2020 &
SO 10993-17:2002)

e Implantation test (ISO 10993-6:2016)

e Sub-acute [ sub-chronic/ chronic toxicity test (ISO
10993-11:2017)

* Genotoxicity test (ISO 10993-3:2014)

e Hemocompatability testing (ISO 10993-4:2017)

e Degradation & Toxicokinetic (ISO 10993-16:2014)
e Carcinogenicity test (ISO 10993-11:2017)

® Reproductive toxicity test (ISO 10993-11:2017)

¢ Biological Risk Assessment (ISO 10993-1:2018)

Raw materials of Medical devices includes PVC tubes,
Silicon Tubes, Nonwoven fabrics, HME filter, Packaging
materials etc.

Packaging testing of Raw Material / Components of
Medical device (As per BIS, ISO & ASTM standards)

All sterile medical devices require validation of their
packaging. The sterile barrier must be shown to be effective
throughout the product's claimed shelf-life.

According to ISO 11607-1, the specific properties of
medical devices and their packaging systems must remain
stable during their shelf life. Afterward, products can be
subjected to various test systems in order to evaluate
the performance of the packaging system, aseptic
presentation and microbial barrier properties, as well
as the performance of the containing medical device,
functionality and biocompatibility. Validation of the
packaging processes, such as the forming and sealing
process of sterile barrier systems, pursuant to ISO 11607-
2. In the course of a combined stability and packaging
validation study, sterilized and final-packed test devices
are subjected to both thermal and regular aging and to
transport simulation, pursuant to ISTA or ASTM standards.

Packaging testing of raw material includes Dye test for
Seal strength & integrity, Peel test, Burst test, Bubble test,
Air permeability test and test for microbiological tightness,




Qualification of packaging materials, Validation of the
forming, sealing and assembly processes of packaging
for terminally sterilized medical devices, Validation
of final packaging systems for sterile medical devices,
Evaluation of the shelf life of the sterile packed medical
device, Stressed medical devices are subjected to specific
performance tests as well as to a biological evaluation test
strategy.

7. Stability testing of Raw Material /| Components of
Medical device (As per ISO & ASTM standards)

The medical devices stability testing is the extent to which
a device holds-on, within specified limits, and throughout
its period of storage and use, the same properties, and
characteristics that it possessed at its time of manufacture.

Similar to pharmaceutical products, medical devices
have a set of criteria to evaluate stability such as
Chemical (Degradation, Interaction, Device packaging and
interaction, Radioactive decay, Manufacturing), Physical
(Physical characteristics, Manufacturing process, Storage
conditions), Microbiological (Sterility, Environmental
control,  Antimicrobial  effectiveness),  Therapeutic,
Toxicological, Biocompatibility Testing.

Zones of stability testing are Accelerated stability study
(ASTM F1980, ASTM D7160), Real Time stability study
(ASTM F1980, ASTM D7160) and Transport stability testing
| shipment system performance testing (ASTM D4169).

8. Electrical testing of Raw Material of Medical device
(As per IEC & ASTM standards)

The International Organization for Standardization (1S0)
and the International Electro-technical Commission (IEC)
organizations based in Europe provide standards worldwide
in partnership with the World Trade Organization. These
include standards for electro-medical equipment. There are
general and specific standards for medical device electrical
safety. IEC 60601 is a series of technical standards for the
safety and effectiveness of medical electrical equipment.
The primary standard governing medical device design
is formally known as IEC 60601-1 - Medical electrical
equipment - Part 1: General requirements for basic safety
and essential performance.

ASTM is one of the leading standards developers for
medical devices. With 24 categories, addressing everything
from surgical implements to automated analysis, ASTM
medical device standards cover a truly wide range.

Electrical testing of raw materials includes Dielectric
Constant/Dissipation Factor, Power Factor (ASTM D150,
IEC 60250), Dielectric Strength (ASTM D149, IEC 243-1,
IEC 60243), Volume Resistivity (ASTM D257, IEC 60093)
and Surface Resistivity (ASTM D257, IEC 60093).

All above types of testing are schematically represented in
Figure-1.

Conclusion:

After the enactment of Indian MDR, 2017 Act, CDSCO has
frequently published various notifications to cover up 24
broad category of medical devices, which include approximate
2500+ devices, which are as of now not notified and have not
regulated. CDSCO has given transition period till 30.09.2022 to
all such class A & B devices (includes their raw materials) and
till upto 30.09.2023 to all class C & D devices (includes their
raw materials), after which any manufacturer of raw material
as well as finished medical devices have to comply Indian MDR
Rules, 2017 by doing all above mentioned testing.

About Author:

Dr. Manish A. Rachchh is working as a director (R & D) and
CEO of Accuprec Research Labs Pvt. Ltd., Ahmedabad, Gujarat,
India.

Accuprec is globally reputed medical device testing lab working
with 200+ clients globally and accredited with FDCA, GLP,
NABL, CPCSEA, I1SO 9001:2015, AYUSH, DSIR, CDSCO & DUNS.
Accuprec provides all above mentioned seven types of testing
ranging from 1) Physical testing to 7) Stability testing (except
electrical testing).

For any further information, you can write your query to
manish.rachchh@accuprec.com & (M) +91-9099981023.
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How to Achieve Sustainability Goals:

Solving 4 Challenges You May Face When
Designing for Recycled Resins

Jessica Huang,
Marketing Specialist of CoreTech System (Moldex3D)

With climate change getting worse, people have become
more conscious of their impact to the environment.
Companies are receiving growing pressure to address ESG
(Environmental, Social, Governance) concerns, striking
a balance between their profitability and social impact.
Environmental policies like Electronic Product Environmental
Assessment Tool (EPEAT), 100% zero-emission vehicle (ZEV)
acquisitions by 2035, and circular economy action plan are also
stimulating companies to go greener. One important business
goal is to achieve design for recycling and make products using
recycled content. For instance, in automotive industry, Ford
has been using ocean plastics to replace vehicle parts. Dell has
developed easier-to-recycle computers and aims to integrate
at least 50% of recyclates in all their products by 2030.

Although many have been implementing the concept of
design for recycling and some already succeeded, it remains a
challenging task. As a designer, you are very likely to face these
problems during the product design process:

1. How to find suitable recycled materials that have similar
properties as virgin plastics
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2. How to reduce uncertainty when working with recycled
materials

3. How to validate the right product designs and ensure
product quality

4. How to reduce the cost of rework and scrap during
manufacturing

These problems may seem daunting at first (and they are!), but
they will be a lot easier when you have the right tools.

Moldex3D Material Center
Provide you with accurate recycled material information

Choosing ideal materials in the design phase is crucial to
reduce the failure rate in production and guarantees good
molding behavior. However, recycled plastics have very
different physical properties compared to the virgin materials
due to molecular structure breakdown and number of regrind
cycles. To get accurate material data, you can submit a
material testing request to Moldex3D Material Center, which
is equipped with high-quality measurement instruments and
ISO 17025 accreditation.
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Fig. 1 Measurement instruments in Moldex3D Material Measurement Center
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Our Moldex3D experts will run controlled measurement tests
on the provided recycled material and virgin material. Material
data will be available via a customized app, which will include
shear viscosity from 5 different mixing percentages and how
shear viscosity will be affected by the number of recycling,
helping you find the blends with similar processing properties
to the virgin plastic.
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Fig. 3 Rheological properties for different number of recycling

This data can be applied into CAE analysis to ensure more
accurate simulation, which will be further explained in the
next session.

Moldex3D Molding Simulation Software

Simulate molding results to solve potential defects and validate
design for recycling

When developing a new product design, we need to consider
a lot of things:

1. How is the design for manufacturability (DFM)?
2. Does the product meet our quality standards?

3. Are there any potential design problems? (Shrinkage,
warpage, sinks, internal stress, etc.)

4. Is this the most optimized design?

Design for recycling makes the process more complicated
because the properties of recycled materials are different from
virgin plastics and can largely affect the molding results. Also,
many traditional design and manufacturing methods such
as insert molding and adhesive bonding must be replaced
by Design for Recycling techniques to create circular plastic
products. Normally, we need to run a lot of mold tests and
rely on molders' experiences to come up with the answers
mentioned above. With Moldex3D molding simulation software
and accurate material data, you can easily

- Validate your Design for Recycling (DfR)

- Identify potential design problems caused by material
properties

- Find the most optimized solution
...All before mold trials!

For instance, the pictures below show a common problem when
using recycled material. The viscosity of PP_R100 (recyclate) is
higher than virgin plastic PP, because recycling has changed its
material properties.
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Fig. 4 Viscosity comparison between PP_virgin and PP_R100

Through Moldex3D simulation, the melt moves much slower
than PP, leading to a severe flow hesitation. Short shots might
occur at the end of the product.
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Fig. 5 Melt front comparison between PP_virgin and PP_R100

With this information in mind, we can adjust the processing conditions (melt temperature, mold temperature, flow rate, etc.) to fine-
tune the viscosity curve and make it similar to the results of virgin material - PP to avoid potential design problems.
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Fig. 6 Viscosity comparison between PP_virgin and

PP_R100 (2)

When we run the simulation again using the new processing conditions and viscosity, we can see that the flow hesitation has been

improved.
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Melt temp. ;: 215°C
Before mold temp. : 40°C

Melt temp. : 215°C
Before Mold_terr\m‘; : 40°C
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Fig. 7 Melt front comparison for PP_R100 before and
after adjustment

Moldex3D simulation software can also help you predict part warpage, so you can make simulation-driven decisions to better
alleviate potential molding defects.

Fig. 8 Warpage - Total Displacement (Deformation)

After simulating and validating the product designs, it is important to store the data in a proper way. The entire molding workflow
contains lots of valuable data and experiences, including material properties, machine specifications, Moldex3D CAE analysis projects,
mold information, mold tryout conditions, and molding results, etc. With Moldex3D iSLM, a web-based platform for mold design and
plastic engineering, the data can all be managed and utilized as an enterprise’s database. No matter how many recyclates you are
going to process, iSLM can help you store the critical data properly for future use.

In conclusion, with accurate material data and molding simulation software at hand, you get to test your design for recycling and
find the most optimized solution within the fewest mold trials. What's more? You can simplify your production by reducing scraps
and cost of rework during trials, achieving sustainability in a whole new level.

Feel free to reach out to us to schedule a demo. We will show you what can be done through simulation.

Or get 30-day trial from Moldex3D Material Hub and access 8,000+ material data.
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PLASTIC TRYING TO BE HOLY

THE HOLY GRILL 2.0

The Holy Grail is something that a person or group of people
wish to achieve. As regards Holy Grail for Plastics, it is the
intelligent way of sorting. Intelligent sorting of plastic
packaging waste for recycling is poised to move forward.
AIM the European Brands Association and the Alliance to End
Plastic Waste announced a partnership in September 2021
to drive the next stage of development under the Digital
Watermarks Initiative HolyGrail 2.0. They will work with the
city of Copenhagen to conduct the semi-industrial test phase
of the pilot. This milestone will be one step closer to precision
identification and sorting of plastic packaging waste through
digital watermarks, with the potential to revolutionize the
sorting and recycling process of packaging.

Digital watermarks are discrete codes, each the size of a
postage stamp. They cover the entire surface of a consumer
goods packaging and carry a wide range of attributes such
as packaging type, material, and usage. Used packaging is
collected and scanned on the sorting line with a high-resolution
camera which detects and decodes the digital watermark. The
packaging is then sorted into corresponding streams, based on
specified attributes including food, nonfood, or polymer types.
This leads to more accurate sorting streams and higher quality
recyclates to be diverted back into the plastic packaging value
chain.

Over four months, a prototype sorting detection unit will be
installed at the Amager Resource Centre (ARC) in Copenhagen,
where the trials and demonstrations with around 125,000
pieces of packaging representing up to 260 different stock-
keeping units (SKUs) will be held. Engineers will test for several
parameters including the speed and accuracy of the system,
to ensure its ability to withstand the pressures of full-scale
industrial operations.

Sorting machinery Manufacturers Pellenc ST and Tomra
come (delete) together with the selected digital watermarks
technology provider Digimarc are developing add-on modules
for their detection sorting units, to be combined with existing
near infra-red (NIR) sorters. Both modules will be tested
during the semi-industrial phase via trials at two different
test locations. The first controlled tests using industrial-sized
equipment and the Pellenc ST/Digimarc module are scheduled
for October 2021 at ARC sorting centre.
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During this commercial test phase, consumers will buy on-
shelf products with digitally watermarked packaging. Used
packaging will enter the waste stream after consumption. The
sorting units will be placed in five different locations in France
and Germany, including MRFs (Materials Recovery Facility),
PRFs (Plastic Recovery Facility) and recycling plants.

Copenhagen has a political ambition to become the world's
first carbon neutral capital by 2025, says Merete Kristoffersen,
Head of Division, Waste and Resources, City of Copenhagen.
High quality plastic recycling that substitutes new production
and reduces incineration is a key instrument to reach this goal.
HolyGrail 2.0 has the potential to achieve this, and we look
forward to doing our part in the testing of the technology.”

Stakeholder perspectives.

This milestone marks the second year of the HolyGrail 2.0
project. Since its launch in September 2020, it has grown
to include more than 130 participating companies and
organizations across the complete packaging value chain. The
pioneering HolyGrail 1.0 was facilitated by the Ellen MacArthur
Foundation in 2016

And why the curious name? Is the technology so promising
that it could be, in fact, the answer in regards to efficiently
sorting recycling Digital watermarking has the potential to
become the holy grail of packaging recycling.”

Henkel is one of the project pioneers, and has already released
a product, its bottle for Vernel fabric softener, which contains
this technology. It has been released in Germany,




One of the main goals of the EU Plastics Pact (and, indeed, the
US and UK Plastics Pacts as well) is to create a circular economy
for plastics. This means that materials are kept in use for as long
as possible, and nothing is wasted. Developing technologies
and improving efficiencies around recycling is an important
lever in moving towards this goal. Indeed, the precursor to
HolyGrail 2.0 was an initial exploration under the New Plastics
Economy initiative run by the Ellen MacArthur Foundation to
look into chemical tracers and digital watermarking.

Chemical tracing involves embedding a marker in the label
or plastic resin that shows up fluorescent under UV light, so
it can be detected by specially designed sorting machines.
Although an interesting technology, it was decided that digital
watermarking was the more promising of the two technologies
and, thus, it became the sole focus of HolyGrail 2.0.

It brings big advantages, especially in the retail space. At the
checkout in a store, the entire item could be scanned, instead
of the barcode that sometimes takes a while to find. This means
that checkout times could be decreased by 30% or so, which is
a very interesting benefit for retailers.

The team behind Holy Grail 2.0 is actively looking into all
these applications, but Schneider is keen to point out that the
main focus is to pioneer solutions around smart packaging.
“One of the most pressing challenges in achieving a circular

economy for packaging is finding a way to accurately sort
post-consumer waste. Digital watermarks have the potential
to revolutionize this process,” she says. “The Holy Grail 2.0
initiative combines the three key ingredients needed for a
circular economy: innovation, sustainability and digitalization.
Initial proof-of-concept demonstrations have already shown
what digital watermarks can achieve on a test sorting line.
Now, it's time to take this testing to the next level."

“An initiative like this can only thrive with the wide support of
different key stakeholders in terms of expertise, but of course
also financial support. Collaboration is the way forward to
achieve the EU's circular economy goals and we are confident
that this technology has the potential to drive a truly circular
economy for packaging.”

"Recycling is a key pillar that must be invested in to advance
a circular economy in plastic waste. The Alliance is excited
to support the scaling of this project in its next phase of
progress, in line with our mission to end plastic waste in
the environment,” says Jacob Duer, President and CEO of the
Alliance. "As testing continues, we know there will be many
things to solve along the way, but with strong collaboration of
our public and private sector partners, we believe intelligent
sorting can be a new frontier that could help dramatically
improve plastic waste management.”

(INPUTS - PLASTIC TODAY, HENKEL)
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Seminar on “Latest Technological Innovation in
PE / PVC / CPVC Pipes & Fittings Technology

Indian Plastics Institute HO and Ahmedabad Chapter jointly
with Saurashtra Plastics manufacturers Association (SPMA) &
Indian Vinyl Council (IVC) organized a Half Day Seminar on
22/06/2022 on “Latest Technological Innovation in PE [ PVC
| CPVC Pipes & Fittings Technology" was held from 3.30
p.m. onwards at Hotel The Imperial Palace, Dr. Yagnik Road,
Jaganath Road, Rajkot, Gujarat.

The Seminar received a great response with more than 300
Online Registered Participants. The Registration was closed
one day before the seminar date as the registration went above
the capacity of the seminar venue. We had witnessed such a
response for the first time. The Physical participant count on
the day of the Seminar was +275

The Presenters were:
® Mr. Jagat Choksi Director Basil Prompt Vinyl Ltd

e Mr. Chanchal Dasgupta Manager (Appln. Mktg.
Infrastructure) Borouge India Pte. Ltd.

® Mr. Yash Parikh Director Neoplast Engineering Pvt. Ltd.

® Mr. Vishal Saxena and Mr. Sanjay Tiwary ExxonMobil
Company India Pvt. Ltd.

e Mr. Himanshu Jani and Mr. Abhimanyu Hada Milacron
India Pvt. Ltd.

® Mr. Sandeep Bhuva CEO Rajoo Bausano Extrusion Pvt. Ltd.
® Mr. Ritesh Shah Windsor Machines Ltd
® Mr. Manish Jain Representing Indian Vinyl Council

The Program was possible and successful due to support from
Our Sponsors

SUPPORT
® Indian Vinyl Council

LUCKY DRAW
® Mr. Vijay Goyal Sigma Chemtrade Pvt. Ltd

TABLE SPACE

e Adex Polyblend Pvt. Ltd

® \Vihan Engineering Pvt. Ltd
BROCHURE

® Shreeji Enterprise

e Sanity International




OUR DONORS

SHIBAURA MACHINE INDIA PRIVATE LIMITED

e Shibaura Machine India Private Limited (abbreviated as SMI), is among the leading high-end plastics injection molding machines
and auxiliary equipment manufacturers in India. SMI is a wholly owned company of Shibaura Machine Company of Japan.

e With decades of experience in plastics machinery segment, we help hundreds of companies around the world to mold products
with precision & speed, offering very high-quality of output. With Shibaura Machine factories spread across Japan, China, Thailand,
and India, we offer competitive products and services to our clients that would equip them with a leading edge in market place.
Our comprehensive service network and application knowledge across segments help clients to choose the right product for their
requirement and would optimize the production with a very high up-time.

¢ The entry and mid-level hydraulic machines in clamping force ranging from 400kN to 13000kN are manufactured at our state-of-
the-art factory in India and caters to application segments in packaging, electrical, automotive, white goods, writing instruments,
construction etc.

CORETECH SYSTEM CO., LTD. (Moldex3D)

CoreTech System Co., Ltd. (Moldex3D) was founded in 1995, it has provided the professional plastic injection molding simulation solution
"Moldex" series for the plastic molding industry, and the current product "Moldex3D" is marketed worldwide.

Committed to providing the advanced technologies and solution for industrial demands, CoreTech has extended the worldwide sales
and service network to provide local, immediate, and professional service. Nowadays, CoreTech presents the innovation technology,
which helps customers to troubleshoot from product design to development, to optimize design pattern, to shorten time-to-market, and
maximize product ROI.

OUR PATRONS

SENTHIL PLASTIC CONTAINERS

Senthil Plastic Containers was established in the year 2006 and engaged in the manufacture of plastic paint pails of various sizes and
other injection moulded components as per customer specifications and moulds.

The company has a modern and state of art manufacturing facility to develop the products on understanding the customer need for
quality performance and application, translate the need into product chemistry, and develop the cost-effective value-added product. The
company's products are widely used by large, medium, and small industries throughout the country.

The main aim of Senthil Plastic Containers is to satisfy the customers by providing supplier service and quality products. The organization
implemented ISO 9001: 2008 Quality Management System integrated with other applicable standards and systems with the aim of
assuring effective production and quality of products as well as enhancing customer satisfaction.

What we do

We are one of the emerging manufacturers and suppliers of high-quality injection moulded components. We supply our products across
various industries like Paint, Lubricant, Ink and Dyes, Food Packing (Curd, Ghee, Biryani, Pickles, Gherkins, Honey), and Agro Chemicals,
Pharma Products, Animal feeds, Domestic household Products, etc. We strictly follow the QCDS concept in our business which helps us
to grow continuously.

INFINITE CERCLE PVT LTD

Infinite Cercle Pvt Ltd is one of the Scrap Trading company based in Coimbatore, India. We are involved in trading with Plastic Scrap,
Metal Scrap, Paper Scrap, and Rubber Scrap. The main motive of our company is to avoid the waste material reaching to landfill. We
establish a strong scrap business deal with reliable scrap traders from all over the world.

What Cerclex do

® "Helping Brands to make our planet Better"

e "The Reliable smart waste management system you have been searching for"

o Cerclex delivers real-time actionable insights of waste management to track & trace from acquisition to extinction.

¢ One-stop solution for all your waste management needs, Instant EPR and PRO workflow, Buy & sell scraps. Cerclex outridges buyers,
sellers, traders and recyclers to access digital waste management bitstream.

® let's create a loop of Recycling cycle that never stops

e Connect Cerclex with your system for a tech enabled circular (CercleX) management solution.




APPEAL

Re: Advertisement in IPl Journal Special Issue - Plastindia 2023 Exhibition

We, the Indian Plastics Institute are a Professional Society registered since 1985. We are a strong professional body of those
connected and concerned with plastics materials and synthetic high polymers and other related materials.

Our Institute publishes a bi-monthly “IPl Journal” disseminating information both on technical and general subjects of interest
to our Members. Our circulation is around 2900 copies, but readership can be around 25000.This is a technical Journal and
all our members are technical professionals from Plastics Industries, they share the Journal amongst' their colleagues. This

Journal is mailed free of cost to all our - 2900- members.

The Journal disseminates technological developments taking place in the Plastics Industry all over the globe. We have to be
published an IPI Journal December - January 2023 Special Issue in Plastindia 2023 Exhibition.

We invite you to market your products by releasing an advertisement in our journal, which will be a source of support and
encouragement in our efforts in the field of education, training, and manpower development for the plastics industry.

Advertisement Tariff:

Booked: Front Cover, Front Inside Cover, Back Cover and Back Inside Cover.
Inside Full Page: - Rs.8,000/- | Inside Half Page: - Rs.4,000/- | Inside Quarter Page: - Rs. 2,000/-

Looking forward to hearing from you soon.

Yours faithfully,

For INDIAN PLASTICS INSTITUTE
Sandeep Shinde
Secretary General, GC, IPI-HO
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UNIVERSAL CORPORATION

75,KAZI SAYED STREET,
HYDRAULIC HOSE

MASJID BUNDER (W),
BOMBAY- 400003
Tel : 23 42 2238 | 4392 / 2341 0026

THUNDER SPRING HOSE

Fax : 022 - 23410028
E - mail:samson7@vsnl.com

www.samson-grp.com

To widen your knowledge base in plastics
& to grow rich.

Handbook

A book specially
designed for every one
connected with plastics
irrespective of any age.
It contains wealth of
information pertaining to
Raw Materials,
Processing Machinery,
Additives, Testing, BIS
References & Anything
About Plastics.
Available at IPI Office.

on Plastics

Indian Plastics Institute

30, Sarvodaya Indl. Estate, 1st floor, Off. Mahakali Caves Road,
Near Paper Box Factory, Andheri (E), Mumbai - 400 093.
B Tel: 91-22-6695 0347/6696 2601 M Fax: 91-22-6695 0348
B Email : indianplasticsinstitute@ipiindia.org
m Website : www.ipiindia.org




Secure your own copy of

IPI JOURNAL

Why Share?
Bi-Monthly IPl JOURNAL

brings a wealth of Information, insightful and indispensable,
and worth preserving for future reference.

Savor the contents with your very own personal copy
The Annual Subscription in Just Rs.1,200/- + 18% GST

Dear Members

Re: Updating of Members details

IPlis updating and adding several new features to its Membership Database and website: www.ipiindia.org for
its members/visitors to find it more informative and user-friendly with emphasis on various training courses
programs conducted by IPl and Chapter details and their activities, coming events organized by IPl and its
Chapters.

To ensure all IPI Members receive immediate information on email and/or other quick communication modes
and also update ipi records, may we request all I[Pl Members kindly forward the enclosed Membership Data /
Update Form of IPI Members duly filled in with all the particulars, either on email info@ipiindia.org or by post/
courier as IPI Office address, Mumbai.

Your earliest compliance will be highly appreciated

Membership Data / Update Form of IPI Members
(Please type or write in bold letters only)

Chapter ..o EMQIL e s

POSTAI AUUIESS oottt e e e e ettt e e e e e e e e e et eeeeeeeeeeaeeeeeeeeeeeaaaseeeeeeeeeeeeaaeeeeeeeeesaaaaenneeeeeeeeaaaees

DAte ..o rrreresenesssesssenennees MIEMBDEE'S SIGNATUTE L.




Boost Your

Business Growth
With
Impeccabhle
Golowrs of Nature

Committed to enhance quality and
performance through innovating
various custom colour, special effects
and sustainable masterbatches to
provide genuine and vibrant solutions

APPLICATION AREAS FOR COLOUR
MASTERBATCHES

4+ Caps Closures & FMCG 4 Wires &
Cables ¢ Non Woven 4 Oil Containers
4 Toys 4+ Household & Furniture
4+ Woven Sacks & Lamination
4 Polyester Fibre + PP BCF

+ Leading Manufacturer
& Exporter of Masterbatches, &
Additives & Compounds " ﬁ

Dun st
r-

+ Network spread over

=8 Visitus at:
60+ countries \!\ Ha" 8b / H65

Exceeding Your Expectations

SLEND COLOURD

Powered by Innovation

¢ /2022
I
L ]

Hear BLEND, Think #BLENDCOLOURS

Blend Colours Pvt.Ltd. Plot No: #35, IDA Kattedan, Hyderabad - 500077 (TS) India. Connect us with :

Ph: +91-40-24361499. Email: info@blendcolours.com (1) ) (=)




( ACE ECO SYSTEM

Manufacture & Suppliers
PLASTIC REPROCESSING GRANULES

GRANUALES | BLUE DRUM | BLACK HDPE | BLUE PPCP = HDPE BLUE DRUM
LIGHT GRAY PPCP | MILKY PPCP | NATURAL BLUE PPCP | NATURAL HDPE
NATURAL PPCP | SKY BLUE PPCP

Uhy We? ~--7
We ate manafaclutet and suppliet of Repioeessed Plastie Granales. We sttielly adhete lo-matkel
manafaeluting poeess. We have a eompelent, dedieated wotkfotee and established infrastiuelute lo-eatty

’ ACE ECO SYSTEMS
J. K. Compound, Gala No. A-3, A/5, A/6, A/7
Next to Western Express Highway
Virar (E), Dist- Palghar 401303

Maharashtra

Email ID : aceecosystem2015@gmail.com

,. Contact : 9011092160 / 9665743572

Website : aceecosystems.wordpress.com




BAJAJ

LYMIN

ENHANCERS

AN 150 9001-2015
CERTIFIED COMPANY

Want to Replace Your Expensive Metallocence and /

Or LDPE Polymer in Opaque / Coloured / Translucent
MultiLayer Blown Film Applications????

TO CO-CREATE WITH US PLEASE CONTACT ON

in f @
bd@bajajpolymin.com | 8 7264001696 | Mob : 8154811889 (ame

luksalesngpad@bajajpolymin.com |@93?145255[]
www.bajajngp.com/luk

WHERE CONSISTENCY IS AN OUTCOME OF QUALITY & PERFECTION

(A Bajaj Group Company)




Create Wonders with PROPEL

IndianQil is one of the leading players in the petrochemicals sector in India. Identifying petrochemicals as one of the prime
drivers of future growth, IndianOil is proud to present under brand PROPEL, a world-class range of petrochemical products
catering to applications ranging from textiles to detergents, agriculture to automobiles and healthcare to infrastructure etc.

L & T -

Agriculture Automobile Packaging Textiles Healthcare

Appliances

Ir;:lian(’)il
100% TRUST. 100% VALUE.
A range of world-class petrochemicals
https://propel.indianoil.in

* LINEAR ALKYL BENZENE (LAB) « PURIFIED TEREPHTHALIC ACID (PTA)  MONO ETHYLENE GLYCOL (MEG)
* POLYPROPYLENE (PP) « LINEAR LOW DENSITY POLYETHYLENE (LLDPE) « HIGH DENSITY POLYETHYLENE (HDPE)




g MILACRON

PE/PP MULTILAYER

EXTRUSION
SOLUTIONS

Single Screw Extruders
SG45 | SG60 | SG75 | SG90

Recyclate Sustainable Solution
Uniform Layer Distribution
Wide Variety of Layer Ratios

@ milacronindia.com

¢ +91 72279 09818
salesfmi@milacron.com
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FUTURE WINDSOR
NE ‘(T Partner in Progress

We are future ready to
make it possible.

Blown Film Co-extrusion Lines
in Technical collaboration wit

KUHNE
GROUP

GERMANY

At Windsor, we stay ahead of the curve and constantly strive to be the
frontrunner in enhancing the future of our customers. Our latest
generation machines are a perfect blend of highest quality and
superior performance.

BARON POD Line is a five layer polyolefin dedicated line for non
barrier film applications.

« Thin skin and sub-skin layer with thick core

« Enhancement of mechanical property of the film

- Better puncture resistance property

« Possibility of down gauging (can get more yield)

« Reduced usage of Metallocene LLDPE

WINDSOR MACHINES LIMITED

Corp. Off.: Plot No. 5402 - 5403, Phase-IV, GIDC Vatva, Ahmedabad - 382 445. Gujarat, (INDIA).
Phone: +91 79 2584 1591/2/3, 3500 2700 | info@windsormachines.com | www.windsormachines.com

UNISON

INJECTION MOULDING MACHINES | PIPE EXTRUSION LINES | BLOWN FILM EXTRUSION LINES
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Supported By

NO MATTER WHICH INDUSTAY YOU ARE FROM,
HERE IS AN EXHIBITION YOU CANNOT AFFORD TO MISS

Solar Pavilion

PLASTINDIA

2%23

PRAGATI MAIDAN
NEW DELHI-INDIA

11"‘ IIITERIIATIONAL PLASTICS EXHIBITION,
CONFERENCE & CONVENTION

organised by
'4&' PLASTINDIA FOUNDATION®

Platinum Sponsor Gold Sponsor

® = . . I
Re?"mce LohiaCor P M vamaTa &'R"% . LT“?TRED

i AVAILABILITY

- BOOK YOUR
o Innovate Sustain Grow SPAceNow:
SCAN TO BOOK
YOUR SPACE TOGETHER WE SHAPE TOMORROW
TO INCREASE THE INCREASE THE INCREASE THE ICASING THE TO ACT AS A CATALYST
€XPORTS OF g‘“"l“\lw m‘%@ OPPORTUNITIES OF GROWTH FOR THE
PLASTICS ILLED CAPACITY OF THE THE GLOBAL PLASTICS INDUSTRY
AN-POWER FOR PLASTICS INDUSTRY ENTITIES CAN TAP AND SECTORS
THE INDIAN INTERCONNECTED
PLASTICS s WITH THE
INDUSTRY US€ OF
61 PLASTICS
[ Founder Members | [ Constituent Members |
@ P am ) wef | € I

Gujarat State Plastc Manufacturers' Association, India
oo e s s Organzatons of Manufactuers Associaton Tho lasis Export T WL E
Plastics Processors of I Promaton Caunci s

[ Overseas Associates | [ SupportedBy |
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®

m ADSALEETZX ;i

Diisseldorf

For Booking Enquiry, Call: +91-7045644609 | For Visitor Registration, Call: +91-8051305305 | E-mail: info@plastindia.org | Website: www.plastindia.org

@ Plastindiaorg ) PIF_Plastindia (@) company/plastindia-foundation (@) plastindiafoundation () youtube.com/c/PlastindiaFoundation




