The biopharmaceutical industry is increasingly moving
towards use of single use disposable systems for
development as well as manufacture of a wide range of
vaccines, therapeutic proteinsand Mab'’s.

Biopharmaceutical processes involve multiple steps with a
multitude of process intermediates with different process
conditions and objectives at each step. Single Use Systems
(SUS) offer multiple advantages of reduced capital
expenditure, reduced change over time and increased
process flexibility while doing away with expensive and time
consuming CIP/ SIP procedures and validation requirements
associated with reusable stainless steel systems.

SUS have not only facilitated continuous processing but also
enabled research scientists as well as process owners to work
with different molecules such as antibodies, proteins,
vaccines etc in the same facility. All this has resulted in faster
lab to market movement of the new bio pharmaceutical
drugs contributing to overall growth of the industry.

Membrane Technologies

Single Use Systems

However, SUS involve a wide variety of polymeric
components such as membrane filtration devices; bags;
connectors; tubing; and fittings; and range from simple
transfer systems to complex disposable filling lines. This
along with the criticality of the applications that they serve
raises multiple concerns at the user’s end ranging from
regulatory such as microbial retention; sterility; bacterial
endotoxins; and biosafety as well as functional such as flow
rates; burst strength; temperature; and pressure resistance.

One key concern area is extractables/leachables as it has
impact on the impurity profile of the drug substance. Since
SUS include a wide range of polymeric components, the
incidence of different compounds and their degradants
leaching into the drug product is very high. The user needs to
quantify these and their subsequent impact on drug purity.
Detailed information on extractables from the SUS supplier is
thus an important requirement as a precursor to leachable
studies.
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Single Use Systems

mdi offers a wide range of gamma irradiated SUS for ProductRealization

various critical applications in biopharmaceuticals and

. : mdi works closely with the process owners to understand
pharmaceuticals. These range from simple storage and

. heir lication requirements in terms of workin
transfer systems for media, buffers and drug substances; and their application requirements in terms of working

. . . . . environment, volume range, temperature conditions, fluid
sampling manifolds for bioreactors and process intermediate ! 9 P !

. . . . pressure, size and number of connections, transfer
reservoirs; to more complex disposable filling lines complete

with separate tubing connections for integrity testing and lengths, sampling needs, chemical compatibility etc.

drain bags for collection of wetting fluids. mdi Single Use Subsequently technical feasibility of the system is

. . . . . established based on available single use componentsand
Systems are custom designed, in close interaction with the 9 P

user, to maximize regulatory compliance and process to propose an initial SUS drawing. Product prototyping

efficiency. All the key components used in these SUS are andfinal approval lead to customized product realization.
produced in house which are deeply characterized and

validated for integrity, microbial retention/ingress, sterility, ProductRealization Flow Chart

bacterial endotoxins, biosafety and extractables.
User Specified SUS Design Specifications

User process flow requirements such as working
environment, volume range, temperature conditions,
fluid pressure, size and number of connections,
transferlengths, sampling needs etc. are established

v

Technical feasibility

Based on the above information and available
components a technical feasibility of the Single Use
System is done and an initial drawing of same is
submitted for userapproval

v

Design approval

» User approval of SUS drawing
» Changes to finalize drawing, if required

Typical Single Use System

\ 4

Finalized Single Use System
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Single Use Systems

Quality Assurance

Quality Management System

mdi Single Use Systems are well designed products with
in-built quality assurance. 1SO-9001 Certified Quality
Management System, careful selection of raw materials,
validated production processes and testing procedures
based on international standards and guidelines such as CFR,
PDA, and ASTM, ensures manufacture of consistently high
quality assemblies.

36 Acre Campus

Validation

Validation at mdi is an integral part of product and process
development. As per Bio-Process Systems Alliance (BPSA)
guidelines and standards committee document and
component quality test matrices for SUS, a wide range of
physical, chemical, biological, and functional tests are to be
conducted to qualify and validate various product
specificationsand ensure compliance.

Since SUS are used for aseptic transfer, storage and transport
of fluids in biopharmaceutical processes, their validation has
been carried out to provide detailed evidence of compliance
with regulatory as well critical process requirements
with regard to sterility, microbial recovery, endotoxins,
biosafety, extractables, product integrity, packaging and
transportation. These validations have been designed based
on various regulatory and industry standards and guidelines
suchas USP,1SO, ASTM and CFR.

Manufacturing Facilities

ISO Class 7 Manufacturing Areas

mdi quality management system emphasizes on quality by
design along with end product testing. Robust processes are
developed for product manufacturing and are continuously
monitored to ensure that the products meet their
predetermined specifications and lot to lot reproducibility is
ensured.

mdi Single Use Systems are produced by trained personnel in
validated ISO class 7 facilities using validated production
processes.

Employee hygiene, gowning and continuous monitoring of
clean room environment are an essential part of these
processes.

Each lot has well compiled batch manufacturing records that
ensure complete traceability of raw materials, machines,
in-process controls, personnel and quality control test data.

These are tested and validated as per international standards
and guidelines such as CFR, ASTM, ISO and USP and
supported by well designed, state of the art physical,
chemicaland microbiology laboratories.
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Single Use Systems

Quality Assurance

World Class Testing Facilities 100% Integrity Tested

Each Single Use System is tested for integrity to comply with
validated acceptable integrity test specifications.

Pressure, Temperature Endurance

SUS are validated to endure operating pressure and wide
temperature conditions that may be encountered during use.

These systems are also validated for burst pressure with liquid
to ensure user as well as product safety in case of inadvertent
pressure build-up.

Extractables

mdi has strong analytical abilities with in-house state of the
art analytical instrumentation such as HS-GCMS, GCMS,
QTOF-LCMS, TOC Analyzer along with well qualified and
trained manpower to deeply characterize different SUS
components for volatile, semi-volatile and non-volatile
extractables with multiple extraction media under different
conditions of time and temperature.

Sterilization

mdi SUS are sterilized by gamma irradiation to provide a
sterility assurance level of 10°. The sterilization process has
been validated as per ISO 11137-2 which includes dose
verification, dose mapping and quarterly dose audits.

The sterilization dose of 25 kGy has been substantiated
through careful definition of the test samples, bio-burden
testing of multiple lots of the selected test samples,
calculation of verification dose and sterility testing.

EndotoxinTesting
Aqueous extracts exhibit <0.25 EU/ml as established by
Limulus Amebocyte Lysate (LAL) Test as per USP <85>

Biosafety
Passes Biological Reactivity test, In-Vivo, as per USP <88> for
Class Vi plastics

Passes the Biological Reactivity Tests, In Vitro for Cytotoxicity
asdescribedin USP <87>

Physical Testing Laboratory
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Single Use Systems

Quality Assurance

Packaging and Traceability

mdi SUS are double packed in polyethylene bags to ensure
package integrity during transit as well as to prevent
contamination while transferring to clean room assembly or
process areas.

Traceability

The lot number is mentioned on each pack of mdi Single Use
System. The lot number is a seven digit alphanumeric
number. In addition, each system is identified by a unique
three digit numeric serial number mentioned on the pack to
ensure complete traceability.

Examples of lot numbers with serial numbers are given
below:

LotNo.AS0398H
SI.No. 159

AS -SingleUse System

039 - Batch Number

8 - LastDigit of Year of Manufacture
H - Monthof Manufacture*

159 - Serial Number

*AisforJanuary, Bisfor Februaryand soon.

Gamma Sterile Double Polyethylene Packing
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Certificate of Quality

Each lot is accompanied with a Certificate of Quality and the
lot number is mentioned on the packaging of each Single Use
System to ensure traceability at the user’s end.

Endotoxin level: < 0.25 EU/ml as determined by Limulus
Amebocyte Lysate (LAL) test

Sterility: The gamma sterilization process has been validated as per
ISO 11137 toensure a Sterility assurance level (SAL) of 10°°,

Bioburden Level: The bioburden level of Single Use Assembly
components have been testedas per|SO 11737

mdi

Membrane Technologies y

The Singie Use Assembiies have been Single Use.

i SMP i il

n 2 CGMP compiiant md facilly. Gataiog N eAshEE

These are produced using validated production Cot Nimbes + ASXHXXX

rocesses in classified SO 7 area 3
:m e o — Star. No < RXXX Rev. No. XX
quality management system complies wi .
ek oy e Date of Stenlization  : XXXX - XX
Expiry Date XXX - XX

LOT RELEASE CRITERIA

The above ot was released based on following oriteria:

100% Integrity Testing :Passes

by pressure leak test

100% 2 verltied for and placement.

approved drawing

100% Visual Inspection + Passes the visual Inspection erferis,

Sterllization + By gamma iradiabion at 25 kGy 1o 40 kGy.

VALIDATED FOR

Bioburden Leval + Tha bioburden leval f Single Uss Assembly companents have bsen tasted as per
1S0 11737

Starility + The gamma steriization process has been validated as per 150 11137 to ensure
a Sterllity Basurance level (SAL) of 105

Endotaxin Level < 0.25 ELVmilas determined by Limiilis Amebocyls Lysate [LAL) test

Particlo reloase : Pagses teslas papUSP<788> Parliculate matter in Injections,

Biosafoty #Passes Biolagical Reactvity 18sts | /7 Vo for Class Vi plastic as per USP<88>
and Biological Reactivity1gsts, /7 Vi for Cylotaxicity a5 per USP<B7>,

Shelf Life Gamma dirariated Single Use Assembly components have a shell life of 2 years

FILTERS USED
Cat No. 1: JO00CCOO00BBO0E( Lot o, 13000060 Cat. No- 2: JGG000CC00000G0 Lot No. 2: 30000

CUSTOMER SUPPORT
mdi offers 118 unique Ilerdiscipinaly skils to provide solubions 1o specilic problems. Please contact our factory or the
focal appiicabion spegialist.

Advanced Microdevices Pvi. Lid.
Jawoherorh Boad,
v o

e

Head of Guality Assurance

I
Email;

An 150 9001 Company

tssue Dote: XKX-KXX-22

Shelf life: Gamma irradiated Single Use Assembly components
have a shelflife of 2 years

Biosafety: Passes Biological Reactivity tests, In Vivo for Class VI
plasticas per USP<88> and Biological Reactivity tests,
In Vitrofor Cytotoxicity as per USP<87>.

Particle Release: Passes test as per USP<788> Particulate
matter in Injections.




Single Use Systems

Components & Hardware

mdi SUS are deeply characterized and validated with detailed
documentation for microbial retention, bioburden, bacterial
endotoxins, biosafety and extractables etc.

Most of these components such as sterilizing filters, bags, sterile
connectors, quick connectors, fittings and tubing are produced
in house through validated processes under stringent quality
management systems. However, to facilitate extensive
customization mdi outsources and incorporates user specified
componentsaswell.

Sterilizing grade membrane capsule filters

mdi capsule filters with PES and hydrophilic PVDF membranes
are available in different pore sizes, sizes and end connections
for sterile filtration of cell culture media, buffers, drug
substance and drug formulations.

AseptiFlex™-D Film type FBG-1

The mdi Aseptiflex™-D Film type FBG-1 is a highly inert,
multilayered polyethylene film specially designed for
bioprocess applications. The film is used to produce storage
bags, sampling bags, wave bioreactors, scaled and tapered
bags.

AseptiBag 2D and 3D Storage Bags

mdi AseptiBag™ Gold systems provide validated and reliable
single use disposable solutions for biopharmaceutical process
requirements such as storage and transfer of sterile media,
process intermediates, sterile buffers with wide ranging pH,
sterile drug substances and formulations. These are well
characterized for various physical, chemical and
microbiological properties to alleviate all the above mentioned
concerns.

AseptiBag™ULO+ Bags for Light Sensitive Media

mdi AseptiBag™ ULO+ systems are specially designed to
provide validated and reliable storage and transfer
solutions for light sensitive media as well as drugs for
biopharmaceutical processes.

AseptiBag™LT Bags for Low Temperature Storage

mdi AseptiBag™ LT systems are made from low extractable
ULDPE film, and provide robustness to ensures integrity at sub
zero temperatures during freezing, storage, transportation,
andthawing.

AseptiLiners

mdi AseptiLiners™ are specially designed for biopharmaceutical
processes involving storage, preparation and transfer of
process intermediates such as post centrifuge slurries, pellets,
buffers, mediaand processintermediates.

AseptiMix™ MI Mixer Systems

mdi AseptiMix™ M| 3D mixer bags provide validated and
reliable mixing solutions for biopharmaceutical process
requirements such as mixing of media, process intermediates,
sterile buffers with wide ranging pH, and formulations. These
mixer bags replace the need of mixing in open tank liner
systems.

Mixer Bottleand Carboy Assemblies

mdi AseptiMix™ are gamma sterilized vented bottle and
carboy mixer assemblies, suitable for mixing, safe transfer and
storage of biopharmaceutical products and reagents. The
assembly does not require any additional hardware and can
directly be placed on a magnetic mixer for mixing with a stir
barorimpeller placedinside.

Wave Bioreactors

mdi AseptiWave™ single use bioreactors are designed for
efficient culture of different type of cells including
Mammalian cells, Plant cells, Insect cells, Microbial cells, Stem
cellsetc.

ASESS® Sampling Systems

mdi ASESS® are gamma irradiated single use disposable
systems for aseptic fluid sampling at various stages in
pharmaceutical and biopharmaceutical processing. These
systems minimize chances of false positives and reduce
cleaning requirements over traditional sampling systems.

ASESS sampling systems are also available as pre-loaded
disposable sampling port cartridge with adapter. This system
does away with tedious, time consuming assembly of ASESS®
sampling system ports in the cartridge and subsequently in
the multiport adapters. This provides an easy, faster, ready to
use sampling system which fits directly on to the vessel port.
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Single Use Systems

Components & Hardware

Acufil™Disposable Single UseFilling Lines

mdi Acufil™ disposable single-use filling lines offer
customized solutions for final fill of drug products,
overcoming flexibility and productivity constraints associated
with traditional fill and finish systems.

Acufil™Filling Needles

mdi Acufil™ single use filling needles for aseptic filling of
liquids are designed for accurate volume filling of both mobile
and viscous drug products without drip formation.

Scaled Bags

mdi AseptiBag™ AV 2D scaled bags are designed to use in mdi
single use systems for accurate volume storage and transfer.
The printed scale provided on the bag allows the exact
volume to be collected or transferred within or between
critical process steps.

Tapered Bags

mdi AseptiBag™ HV are specially designed for minimizing
losses of high value drug substances and drug products in
transfer and filling applications due to negligible hold up
volumes.

Connectors
AseptiLink™ SV SteamTo Connector

mdi offers reliable and easy to use AseptiLink™ SV steam to
connector which lets you integrate steamable hard-piped
process equipment with disposable sterile fluid paths

AseptiLink™ST Steam Through Connector

mdi AseptiLink™ ST steam through connectors are designed
to provide safer, secure and validated connection for transfer
of sterile fluids. This connector enables integration of
steamable hard piped processing systems to gamma
sterilized disposable flow pathsin single use assemblies.

QuiKonnect™ Quick Connectors

mdi QuiKonnect™ Polycarbonate Quick Connectors are
designed to provide extra reliability and easy connectivity in
critical aseptic process steps in the manufacture of
pharmaceuticals and biopharmaceuticals.

AseptiLink™ SC/SL Genderless Sterile Connectors

mdi AseptiLink™ SC/SL genderless sterile connectors are
designed to provide a fast and convenient aseptic connection
between two processing streams, such as a container to a
sampling line, media bags to a bioreactor or a filtration
assembly to a filling line, without the need of a
biocontainmenthood.

AseptiDlink™ Disconnectors

mdi AseptiDlink™ sterile disconnectors are designed to
provide a fast and smooth, leak free aseptic disconnection of
single use systems. This allows the user to maintain sterility
during disconnection while doing away with pinch clamps
and tube welders.

Tubing

mdi offers multiple tubing options of thermoplastic
elastomers (TPE) as well as platinum cured silicone. These are
available in a wide range of internal and outer diameters to
meet the process requirements with respect to fitment into
peristaltic pump and to different size hose connections.

AseptiFit Fittings

A wide range of gamma stable AseptiFit™ fittings such as cross
connections, T connections, Y connections and reducers are
available to support various plumbing requirements within
these customized single use systems.

Other Components

A wide variety of other essential components such as tubing
clamps, sanitary flange clamps, plugs, valves and bottle
coversarealsoavailable.

Hardware

mdi offers a variety of hardware for Single Use Assemblies line
BioKart stainless steel trolley for 2D bags, BioSafe™ stainless
steel totes for 3D bags, Liner drum with trolleys, Mixer Totes for
Mixer bags.
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Single Use Systems

Sterilizing Grade Membrane Capsule Filters

mdi offers hydrophilic PES membrane capsule filters
specially designed for simple, quick and efficient filtration of
fluids and gases used in lab, pilot and small scale
applications, with superior flow and particle removal
efficiency at 0.1, 0.2 & 0.45um. These DI water rinsed filters
are the solution to a wide variety of applications in the
beverage, pharmaceutical and biopharmaceutical
industries. PES membrane is compatible with EO, Gamma
irradiation and autoclave methods of sterilization.

mdi provides hydrophobic membrane capsule filters that
provides high flow rates, sterility assurance and high
throughputs. They are used for sterile filtration of liquids
in small and large volume systems, containers and gas
venting applications. This membrane (PVDF) reliably
eliminates contaminants and microorganisms in sterilizing
applications, even at high pH.

mdi also offers AseptiPrime® KS capsule filters specially
designed for very high throughputs. These capsule filters
provide high retention efficiency , high protein recoveries,
extremely low extractables, wide chemical compatibility
and sterilization applications in biopharma process
development, pilot scale and production batch sizes.

Scale

Bioprocess engineers are looking for optimum filter sizes to
minimize filtration costs and reduce product loss. mdi offers
acomplete range of sizes to choose from small 5 cm? capsule
filters with very low hold up volumes to 18000 cm” filters for
large scale production.

To know more, visit the link:

http://www.mdimembrane.com/microfiltration/product-
by-type/capsule-filter

Easy Connectivity

mdi offers a wide range of high quality, reliable, flexible,
functionally convenient standard and customized
inlet/outlet connections.

Quality Assurance

mdi capsule filters are produced in ISO class 7 clean rooms
with validated processes under stringent quality
management system which ensure total traceability and
consistent quality.

Certificate of Quality

Each capsule filter is accompanied by individual certificate
of quality to ensure traceable documentation at user’s end.
It certifies the product compliance to various regulatory as
wellas user requirements.

Oxidizable Matter: Passes testas per USP <1231> ]

[Extractable: Within limits as specified in USP <661> ]

Heat Stability: Maintains integrity after 25 autoclaving cycles at 125 °C of
30minuteseach

mdi
Membrane Technologies
The Palysthersifone Membxane Capss AseptiCap KS PES Membrane Capsule Filters.
i iionipellointoighgies HSPES e
tacilly In complance wih IS0 8001 Catsiogho.  : DKSKSZOIEERX1DY
uissons Using validemd production
1831 ra . .
Pars Siza $0:2um (045 um + 0.2 pm)
LotNumber  :OKSSSTG  SiNo 028
SPECIFICATION
Length E
Filter Media Polyetharsaltans Wombrana
Drainage Layers r
Difforential Prassure < dkgien? ot 30°C
clygropyten
Temperature. B0°C @ = 2 Agin
Starlization 51125 °C of 30 minutes aach

LOT RELEASE CRITERIA

100% Intogrity Tested  The capaule fer has bean tastad fo inegily by Bubkia peint test using DX watar.
Bubia pos th DI water was: = 0 pai {3 44 Barl

The capsul alea carfied for insagnty by Bubble pai fost vsing 50%

|PAiater souon
Bubiole pesnt with 50% IPAMYater solution i = 16 psi {110 Bar)

Water Flow Rate $23.500m @ 0.70 Ko @ 27 °C
Microbiai Challenge Test  Retaire = 107 organismalem? of B chminafa ATG 19146 chalenge 28 per
RS FEAL 05 iy
VALOATED FoR
et tabity Mintin gy e 25 ssocaing e t 126 150 o sach
Extactable I —————
————
Biosstery ©Pasaan Solpical Rascnyy Tese, Vo for Cises Vi psstc s asscross
i
Jrn— Pove4n Bclsical RANCLUTY Tebe, ) Vo 88 h4ced i USP <87
Indirect + Pawses as per FDA 21CFR 177 1520(a)1 i)
— A R —
£ Comgies wih FOAZ1CER 210.3040)
CusTOER SUPPORT
ol 1y s rderdciinony sl o i sl s pa i Fleas contat o fclry o
e ot wppiemsom pucai
(==
Hoad of Qualty Assaonce
bsve Date: 22-117
An IS0 9001 Company
[Flber Release: Complies with FDA 21CFR210.3(b)(6) ]
[Particle Release: Passes test as per USP<788> Particulate matter in Injectlonsjl

[Indirect Food Additives: Passesas per FDA 21CFR 177.1520(a)1(i) ]

Biosafety: Passes Biological Reactivity tests, In Vivofor Class VI plastic as per USP<88>
and In Vitrofor Cytotoxicity as per USP<87>
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Single Use Systems

Multilayered Film for Storage and Transfer Bags

The mdi AseptiFlex™-D Film type FBG-1 is a highly inert, multilayered AseptiFlex-D
polyethylenefilm specially designed for bioprocess applications. 20 um Nylon
The film is physically tough and inert to chemicals and solvents used in 30 um Tie

the biopharmaceutical industry and the various layers of the film 20 um _ EVOH

provide an excellentbarrier to Oxygen, CO,and moisture. 30 um Tie

The contact layeris 130 um ultra low density Polyethylene layer without
any additives.

The Aseptiflex™-D film is produced in classified areas through validated 130 um
processes to ensure consistently high quality meeting various
regulatory as well asfunctional requirements.

LLDPE

Physical Properties

Test Reference Standard | Average Values
Oxygen Transmission Rate ASTMD3985-05 0.168 cc/m*/day | 130HmM ULDPE: ILiquid contact
ayer
Carbon dioxide Transmission Rate ASTMF2476 <1.0 cc/m*/day
Water Vapour Transmission Rate ASTMF1249-13 0.879 g/m*/day
D 25.556 N
Tear strength ASTMD1938
MD 17.873 N
Puncture Resistance EN14477 10.9578 N
Tensile Stregth (MD) ASTMD-882 27.0298 N/mm?
Flex Durability Test (Gelbo) ASTM F-392 Passes
Other Properties
Test Reference Standard Result
Intracutaneous Toxicity Passes
Biosafet Acute Systemic Toxicity Biological Reactivity Tests, In Vivo, as per USP <88> Passes
iosafety
Muscle Implantation Passes
Cytoxicity Biological Reactivity Tests, In Vitro, USP <87> for cytotoxicity Passes
Non Volatile Residue as per USP <661> Passes
Heavy Metals as per USP <661> Passes
Extractables
Buffering Capacity as per USP <661> Passes
Effect on WFI as per USP <1231> Passes
. . Fiber Release USFDA 21 CFR Part 210.3(b)(6) Passes
Fiber/Particle Release
Particle release USP <788> test for particulate matter in injections Passes

FBG-1 film is a Class VI plastic of Non Animal Origin
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Single Use Systems

Storage and Transfer Bags

AseptiBag Gold Storage and Transfer Bags

mdi AseptiBag™ Gold systems provide validated and reliable
single use disposable solutions for biopharmaceutical
process requirements such as storage and transfer of sterile
media, process intermediates, sterile buffers with wide
ranging pH, sterile drug substances and formulations. These
are well characterized for various physical, chemical and
microbiological properties to alleviate all the regulatory,

functional and biosafety concerns discussed above.

AseptiBag Gold 2D Bags

Available Sizes

3mL, 10mL, 50 mL, 100 mL, 250 mL,500mL,1L,2L,3L,5L,10L,

20Land50L
Dimensions
Bag Size A B
3mL 75 mm 55 mm
10 mL 90 mm 60 mm
50 mL 157 mm 87 mm
100 mL 179 mm 92 mm
250 mL 189 mm 134 mm
500 mL 226 mm 155 mm
1 Litre 275 mm 200 mm
2 Litre 350 mm 200 mm
3 Litre 378 mm 247 mm
5 Litre 410 mm 319 mm
10 Litre 620 mm 322 mm
20 Litre 520 mm 580 mm
50 Litre 860 mm 582 mm
End Connections
Size 3mL 10 mL to 250 mL 500 mLto50L
Inlet | Female Luer Lock | Female Luer Lock | Male Quick Connector
Outlet - Male Luer Lock | Male Quick Connector

Note: 500mL, 1L and 2L bag sizes are also available with Female Luer

Lockatinletand Male LuerLock at outlet.

Tube Length
Length
Tube
3mL 10 mL to 250 mL 500mLto50L
Inlet 2 Inch 41Inch 6 Inch
Outlet - 4Inch 6 Inch
Sampling - - 6Inch

Sampling Ports

Needleless

Customization

The 500 mL to 50 litre storage bags can be customized to
suit user requirements. Female quick connector can be
provided for inlet port/outlet port and rubber septum for
sampling port.
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Single Use Systems

Storage and Transfer Bags

AseptiBag™ Gold 3D Bags

For Rectangular Totes

Available Sizes
50L,100L,200L, 500L, 1000L and 2500L

Dimensions
Bag Size A B C
100 Litre 730 mm 530 mm 310 mm
200 Litre 730 mm 530 mm 610 mm
500 Litre 1100 mm 720 mm 730 mm
1000 Litre 1100 mm 890 mm 1180mm
2500 Litre 2085 mm 1145 mm 1095 mm
For Round Drums
= & Dimensions
P S =S M S g, i
ﬁ/ﬁ T Bag Size 200 Litre
| |
| | A 900 mm
| |
! ‘| B 510 mm
| |
e . C 470 mm
| c >
N
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Customization

mdi works closely with the process owners to understand their
application requirements. This storage bag can be customized
to suit user requirements regarding tubing sizes, sizes, type of
inlet ports, sampling ports, and position and type of drain
ports. A technical feasibility of the required design is
established based on available components and an initial
drawing is proposed. Products prototyping and final approval
leads to customized bag realization.

Unique Features and Applications

AseptiBag™ Gold is made from AseptiFlex™-D film offering
multiple advantages such as:

> Verylow extractable profile forlow'Product’risk

> Longterm storage of mediaand cell growth

> Stability at very low temperatures of up to-20°C

> Higherstrength and flexibility

Unique Features

> 100% integrity tested with pressure leak test

> High barrier properties for protection of product
molecule, product pooland media components

Robust and flexible with high burst strength
Easyinletand outlet quick connections

User friendly easy to hold/hang design

Custom designed to suit user specific process
applications

~

“

YV V V V

Sy

Easy Inlet/outlet
Quick Connections

Validated
Pinch Clamps

Leak Proof Ties

Applications

mdi AseptiBag™ Gold systems are used for critical

biopharmaceutical process steps such as:

> Long term aseptic storage of sterile media, buffers and
drug substances atlow temperatures

> Transferof sterile mediato bioreactors

> Transferof process intermediates between process areas

> Aseptic transfer of drug substance to formulation
facilities

@




Single Use Systems

2D Bags for Light Sensitive Fluids

AseptiBag™ ULO" Bags

Many biopharmaceutical drug substance/products, process
intermediates and also chemically defined media (for
mammalian cell culture) are light sensitive.

Exposure of light sensitive drugs to UV or visible light, may
result in degradation of drug molecules that may impact
patient safety. In case of light sensitive media, degradation
of vital ingredients such as vitamins can reduce process
efficiencies in mammalian cell expression systems.*

mdi AseptiBag™ ULO" systems are specially designed to
provide validated and reliable storage and transfer
solutions for light sensitive media as well as drugs for
biopharmaceutical processes.

*Media photo-degradation in pharmaceutical biotechnology —
impact of ambient light on media quality, cell physiology, and IgG
production in CHO cultures

Unique Feature

AseptiBag™ ULO* are designed to protect light sensitive fluids
with a unique layer for minimizing UV and light transmission.
These bags have been tested for transmittance of

UV (200nm - 400 nm) as well as visible light (400nm-780nm)
using a spectrophotometer with a wavelength accuracy of
+0.1Tnm.

The following table show the comparison between
transmittance of UV and visible light with standard
AseptiBag™ and AseptiBag™ uLo*

AseptiBag™ AseptiBag™ uLo™
Bag Type
Transmittance (%)
<250nm >4 %
UV Light < 0.08 %
250 nm - 400 nm > 46 %
Visible Light | (400 nm - 780 nm) >70% < 0.008%

Asep(’iFlex""-T+

130 pm LLDPE

Co-extruded Film

UV and Light
Obstructing Layer

ULDPE: Liquid
contact layer

Inner Film

mdi AseptiFlex""-T+FiIm is a highly inert film specially
designed for bioprocess applications involving light
sensitive drugs and chemically defined proprietary media.

The film is physically tough and inert to chemicals and
solvents used in the biopharmaceutical industry and the
various layers of the film provide an excellent barrier to
Oxygen, CO, and moisture.

The UV and light obstructing layer, co-extruded with the
outer barrier layer minimizes transmission of light within the
wavelength range of 200 nm to 780 nm.

The contact layer is 130 um ultra low density Polyethylene
(ULDPE) layer without any additives and ensures very low
extractables.

The AseptiFlex™ T film is produced in classified areas
through validated processes to ensure consistently high
quality meeting various regulatory as well as functional
requirements.
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Single Use Systems

Mixer Systems

AseptiMix™ Mi Mixer Bags

mdi AseptiMix™ MI 3D mixer bags provide validated and AseptiMix™ MI is made from AseptiFlex-D film offering
reliable mixing solutions for biopharmaceutical process multiple advantages such as:

requirements such as mixing of media, process
intermediates, sterile buffers with wide ranging pH, and
formulations. These are well characterized for various
physical, chemical and microbiological properties to alleviate
all the above mentioned concerns. These mixer bags replace
the need of mixing in open tank liner systems. Unique Features

> Uniform and fast mixing
> Customized to user requirements
>  Verylow extractable profile forlow‘Product’risk

> Custom designed to suit user specific process
applications

> Multiple Impeller options for uniform and easy mixing

> Available with 4” and 8" sanitary flange powder ports
for powder-to-liquid mixing

mdi AseptiMix™ Ml single use mixer bags are designed for
uniform and fast mixing of cell culture media, process fluids,
buffers, reagents and formulations. The impeller is located
inside the AseptiMix™ M| mixer bags which is rotated with the
help of magnetic drive. The AseptiMix™ MI mixer bag is also
available with 4” and 8” sanitary flange powder port for > Easyinletand outletquick connections

powder-to-liquid mixing. > 100% integrity tested with pressure leak test

The mdi AseptiMix™ MI mixer bags are available for volumes Apblicati
upto 1000 liters. pplications

mdi AseptiMix™ MI mixer bags are used for critical
biopharmaceutical process steps involving:

> Mixing and transfer of
+ Cellculture media
+ Buffers

» Formulations
* Processintermediates

Available Sizes
50L, 100L,200L, 650Land 1000 L
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Single Use Systems

Mixer Bottle and Carboy Assemblies

AseptiMix™ Mixer Bottle and Carboy Assemblies

mdi AseptiMix™ are gamma sterilized vented bottle and carboy
mixer assemblies, suitable for mixing, safe transfer and storage
of biopharmaceutical products and reagents. The assembly
does not require any additional hardware and can directly be
placed on a magnetic mixer for mixing with a stir bar or
impellerplacedinside.

The stir bar/impeller inside the mixer assembly has wide
chemical compatibility and it ensures the proper mixing of
solution withoutany particle shedding.

These assemblies are fitted with a self supporting light weight,
sterilizing grade 0.2um PVDF vent filter to prevent ingress of
microorganisms during filling and removal of high value
products.

AseptiMix™ VB vented bottle mixer assemblies

———
S

AseptiMix™ VC vented carboy mixer assemblies

LDPE

Polypropylene
CarboyBody

HDPE (white color)

HDPE (amber color)
Cap Polypropylene
InletTube Platinum Cured Silicone
Dip Tube Platinum Cured Silicone

Vent Filter Membrane

0.2 um Hydrophobic PVDF

VentFilter Body Polypropylene
Impeller Polypropylene
StirBar PVDF

LDPE
Bottle Body

PETG
Cap Polypropylene
InletTube Platinum Cured Silicone
Dip Tube Platinum Cured Silicone
Vent Filter Membrane 0.2 um Hydrophobic PVDF
VentFilter Body Polypropylene
Impeller Polypropylene
StirBar PVDF

BRC SUSXXXX1805C (14)




Single Use Systems

AseptiWave Bioreactors

AseptiWave™ Bioreactors Applications
mdi AseptiWave™ single use bioreactors are designed for » CellCulture
efficient culture of different type of cells including Mammalian » Expansion of anchorage dependent cells such as
cells, Plant cells, Insect cells, Microbial cells, Stem cells etc. epidermaland connective tissue cells
> Smallscale expansion of stem cells
These are available gamma sterilized, in multiple sizes ranging » Inoculum propagation
from 2 liters for clone selection and media optimization labs, » Developmentand manufacture of:
up to 50 liters, for process development as well as GMP -Therapeutic protein
production of biopharmaceuticals. -Monoclonal Antibodies (mAbs)

> Expansion of CART cellsfor cell therapy

9 t Types Available

AseptiWave™ bioreactors are avilable with and without pH
and DO sensors.

AseptilWave™ OS bioreactors integrate pre-calibrated
optochemical pH and DO sensors, for monitoring pH and
dissolved oxygen in the culture, allowing efficient cell
cultivation. The calibration data for the optical sensors is
provided along with the bioreactors.

Type pH and DO Optical Sesnor

AseptiWave™ No

Mechanism AseptiWave™ OS Yes

AseptilWave™ Bioreactors require a rocking platform to induce
rocking motion for optimal mixing and gas transfer required Sizes Available
for efficient cell growth.

Size Minimum Working | Maximum Working | Surface Area
Culture Volume (L) Volume (L) (cm?)
2L 0.2 1 1452
10L 0.5 5 3430
20L 1.0 10 6272
50L 5.0 25 9344
Rocking

Motion
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Single Use Systems

Acufil® Filling Lines

Acufil™ disposable single-usefilling lines

mdi Acufil™ disposable single-use filling lines offer
customized solutions for final fill of drug products,
overcoming flexibility and productivity constraints associated
with traditional filland finish systems.

These ready to use, gamma sterilized filling assemblies are

designed to not only ensure regulatory compliance but also
enhance productand operator safety.

Filling line with AseptiSac™ Bags
with Beta Port

Disposable Filling Lines for Isolator/RABS

These ready to use gamma sterilized filling lines are also
available housed within a specially designed AseptiSac bag
with Beta Port for transferinto and out of an Isolator or RABS.

These assemblies are pre-validated, pre-assembled, pre-
sterilized systems with bags, tubings, connectors, filters and
filling needles, placed inside a beta port bag for easy

mdi Acufil™disposable single-use final fillassemblies ensure: andsecure insertion and removal around the aseptic filling

> AccurateFilling system.

> Minimalloss of high value drug products The beta port bags come with a special port which connects

> Quickturnaroundtime the sterilizing filters with the filling lines, making it

> Increased flexibility and productivity convenient for the user to conduct PUPSIT (Pre-use/Post
Sterilization Integrity Testing).

> Productand operator safety

> Reducedrisk of cross contamination Customization

> Nocleaningvalidation

mdi works closely with the process owners to understand
mdi Acufil™ single use filling lines are customized to suit new their fgnctlona}I as well as rggulatory requirements.
A technical feasibility of the required design is established
based on available components and an initial drawing is
proposed. Product prototyping and final approval leads to

as well as existing filland finish systems.These are designed to
comply with regulatory requirements such as “Final sterile

filtration should be carried out as close as possible to the user specificfilling line realization.
filling point”and“The integrity of the sterilized filter should be
verified before use and should be confirmed immediately Customization may include butis notlimited to:

fter use by an appropriate method such as a bubble point ~ Bagsizeandports
a y pprop point, > Filter MOC, size and pore size
diffusive flow or pressure hold test” (European Union Current > Tubinglength, lumen and thickness
Good Manufacturing Practices). > Differentfilling needle lumen for differentfill volumes

> Filling needle hub connections with hose barb or female

However, combining both these within an Isolator/RABS* luerlock

system becomes quite challenging. *Restricted Access Barrier System
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Single Use Systems

Acufil™: Single use filling needles

mdi Acufil™ single use filling needles for aseptic filling of
liquids are designed for accurate volume filling of both mobile
and viscous drug products without drip formation. These offer
ready to use filling solutions both as part of complete gamma
sterilized single use filling lines and as a gamma sterile
individually packed components to be used in existing filling
lines.

mdi Acufil™ single use filling needles offer flexibility as these
come in different sizesi.e 1.6 mm, 3 mm, 4 mm, 5 mm and 5.4
mm with female luer connection or hose barb connections.

Materials of Construction

Hub :Polypropylene
Needle :55316

Special Features
> Nodripformation
> Accuratevolumefilling

» Available in two different internal diameters to facilitate
differentfill volumes

» Female luer connection and hose barb connection

facilitates easy integrationinfilling line or systems

Water Flow Rate

1.6mm Needle: >350ml/min @ 2.5psi Extractables

3.0mm Needle: >500ml/min @ 2.5psi Comply with USP <661> Plastic Packaging Systems and Their
Materials of Construction; Physicochemical Tests for

Applications Nonvolatile Residue

Small volume parenterals filling in pharmaceutical and

biopharmaceutical manufacturing Bioburden Levels

Bioburden levelis < 1000 cfu/device as per|SO 11737-1:2018
Specifications

Bacterial Endotoxin
Aqueous extracts exhibit < 0.125 EU/ml as established by
Limulus Amebocyte Lysate (LAL) Test

Particle Release
Complies with USP <788> test for particulate matter in

injections
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Single Use Systems

Acufil™: Single use filling needles

Sizes,Connections and Hub Style

Needle ID Connection Length Part No. Hub Style
90 mm NLXAO7IACXXX 13mm HUB
3/32"HB
0.9 mm 32mm NLXAT2IAKXXX 4.8mm HUB
1/8"HB 138 mm NLXAO06IHDXXX 8mm HUB with T Holder
1.3 mm 3/32"HB 120 mm NLXATTPAIXXX 7.8mm HUB
100 mm NLXAOTAAAXXX 8mm HUB
1/8"HB 138 mm NLXAO6AHEXXX 8mm HUB with T Holder
140 mm NLXAO02AHAXXX 8mm HUB
90 mm NLXAO7AACXXX 13mm HUB
1.6 mm 100mm | NLXAOTAHAXXX 8mm HUB
3/32"HB 127mm | NLXA09AAIXXX | '1°MM Jé‘;skectsgnhe‘ﬁ’lxth O-ring
138 mm NLXAO6AAEXXX 8mm HUB with T Holder
140 mm NLXAO02AHAXXX 8mm HUB
Female Luer Lock 121 mm NLXA04AMBXXX 10mm Luer Lock HUB
1/8"HB 138 mm NLXAO6NHEXXX 8mm HUB with T Holder
20mm 1/8"HB 178 mm NLXATONHHXXX 10mm HUB with Steps
2.5mm 3/16"HB 148 mm NLXAO8SNEXXX 8mm HUB with T Holder
1/8"HB 100 mm NLXAO1BHAXXX 8mm HUB
3.0mm 1/8"HB 140 mm NLXA02BHAXXX 8mm HUB
3/16"HB 148 mm NLXAO8BNEXXX 8mm HUB with T Holder
3/16"HB 127 mm NLXAO9ONGXXX |11.5mm Jackedted Hub with 3/16"HB
omm 3/16"HB 148 mm NLXAO8ONEXXX 8mm HUB with T Holder
1/4"HB 100 mm NLXAO0TCBAXXX 8mm HUB
3/16"HB 90 mm NLXAOQ7CNCXXX 13mm HUB
5.0mm
1/4"HB 118 mm NLXA13CBAXXX 8mm HUB
1/4"HB 165 mm NLXA16CBNXXX 4mm HUB
54 mm 1/4"HB 148 mm NLXAO8MBEXXX 8mm HUB with T Holder
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Single Use Systems

Scaled Bags

AseptiBag™ AV Scaled Bags

mdi AseptiBag™ AV 2D scaled bags are designed to use in mdi
single use systems for accurate volume storage and transfer.
The printed scale provided on the bag allows the exact
volume to be collected or transferred within or between

critical process steps.

The design is such that the printing is on the seal area, which
ensures that the ink does not diffuse through the bag filminto
the stored fluid.

Applications

mdi AseptiBag™ AV Scaled Bags are used for critical
applicationssuch as:

> Drug Formulation: Accurate volume storage and transfer
of drug substance for drug formulation

> PUPSIT with the drug product: Ensures exact flush
volume with high value drug products, thereby
minimizing losses

Sizes Available

mdi AseptiBag™ AV 2D Scaled Bags are available up to 6 Liter

Unique Features

> 100%integrity tested with pressure leak test

v

High barrier properties for protection of product
molecule, product pooland media components

Robust and flexible with high burst strength
Easyinletand outlet quick connections

User friendly easy to hold/hang design

vV V V VYV

Custom designed to suit user specific process applications

Specifications

Sterilization
Gamma Sterilizable upto 50 kGy

Sterility
The gamma sterilization process has been validated as per ISO
11137 toensure asterility assurance level (SAL) of 10

Bacterial Endotoxin
Aqueous extracts exhibit < 0.125 EU/ml as established by
Limulus Amebocyte Lysate (LAL) Test as per USP <85>

Biosafety
Passes the Biological Reactivity Tests, In Vivo for Class VI
plasticsas describedin USP <88>.

Passes the Biological Reactivity Tests, In Vitro for Cytotoxicity as
described in USP <87>.

FiberRelease
Passes microscopic test forfibers

Particle Release
Complies with USP <788> test for particulate matter in
injections

Extractables with WFI
Does not affect the quality of Water for Injection (passes tests
asper USP <661>)
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Single Use Systems

Tapered Bags

AseptiBag™ HV Tapered Bags

Biopharmaceutical drug substances and drug products are
high value fluids and process owners are looking to minimize
losses during transferand filling processes.

mdi AseptiBag™ HV are specially designed for minimizing
losses of high value drug substances and drug products in
transfer and filling applications due to negligible hold up
volumes.

A comparative against standard flat bottom bags used in
disposable filling lines shows a significant advantage in terms
of reducing productlosses.

Bag Type Hold up Volumes
Standard Flat Bottom Bags 32mL
AseptiBag HV Tapered Bags 1mL

Identification and Traceability

The Part Number for these bags incorporates the drawing
numberin which this bag shall be used.

Forexample:
B2BA A9893 EXR
A9893 represents the drawing number.

BagFilm
AseptiFlex™ D film

Storage Temperature
-20°Cto45°C

Sterilization
Gamma Sterilizableupto 50 kGy

Sterility
The gamma sterilization process has been validated as per
ISO 11137 to ensure assterility assurance level (SAL) of 1 0°

Bacterial Endotoxin

Aqueous extracts exhibit < 0.25 EU/ml as established by
Limulus Amebocyte Lysate (LAL) Test as per USP <85>

Biosafety
Passes the Biological Reactivity Tests, In Vivo for Class VI
plastics asdescribed in USP <88>.

Passes the Biological Reactivity Tests, In Vitro for
Cytotoxicity asdescribed in USP <87>.

FiberRelease
Passes microscopic test for fibers

Particle Release

Complies with USP <788> test for particulate matter in
injections

Effect on WFI
Does not affect the quality of Water for Injection (passes tests
asperUSP <661>)

Extractable Studies

The Extractable study was performed as per Biophorum Best
Practices Guide for Extractable Testing of Polymeric
Single-Use Components used in Biopharmaceutical
Manufacturing.
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Single Use Systems

Low Temperature Bags

AseptiBag™ LT Low Temeprature Bags

mdi AseptiBag™ LT single use storage and transfer
systems are designed for cold chain applications in
biopharmaceuticals. These systems are designed for low
temperature storage of up to - 80 °C, as well as multiple freeze
thaw applications involving high value drug substances and
processintermediates.

mdi AseptiBag™ LT systems are made from low extractable R
ULDPE film, and provide robustness to ensures integrity at
sub zero temperatures during freezing, storage,

) ! Biosafety: Passes the Biological Reactivity Tests, In Vivo for
transportation, and thawing.

Class VI plastics as described in USP <88> and Biological

AseptiBag™ LT offers multiple advantages such as: Reactivity Tests, In Vitro for Cytotoxicity as described in USP
> Compatible with long term storage at low temperatures <87>.

of up to-80 °C
> Ability to withstands multiple freeze thaw cycles Particle Release: Complies with USP <788> test for
> Very low extractable profile particulate matterininjections
> High strength and flexibility Extractable Studies
> High transparency

The Extractable study was performed as per Biophorum Best

Applications Practices Guide for Extractable Testing of Polymeric
mdi AseptiBag™ LT systems are used for long term low Smgle-Use.Components used in Biopharmaceutical
temperature storage of: Manufacturing.
> Processintermediates
> Drug SUbSténces ) Available Sizes and Dimensions
» Vaccine active raw materials (arm)
> Monoclonal Antibodies (mAbs) Bag Size A B B
> Recombinant proteins 0 mL 157 mm 57 mm
. . 100 mL 179 mm 92 mm
Specifications
250 mL 189 mm 134 mm
Film: Ultra-Low Density Polyethylene (ULDPE) 500 mL 226 mm 155 mm N
R 1 Litre 275 mm 200 mm
Operating Temperature: -80°C to 45°C -
2 Litre 350 mm 200 mm
Storage temperature: up to -80°C 3 Litre 378 mm 247 mm
5 Litre 410 mm 319 mm
Sterilization: Gamma Sterilizable upto 50 kGy 10 Litre 620 mm 322

Sterility: The gamma sterilization process has been validated Product Availabilit
as per ISO 11137 to ensure a sterility assurance level (SAL) of roduct Availability
10° mdi AseptiBag™ LT low temperature bags are only available as

part of mdi single use systems.
Bacterial Endotoxin: Aqueous extracts exhibit < 0.25 EU/ml

as established by Limulus Amebocyte Lysate (LAL) Test as per Customization

USP <85> mdi AseptiBag™ LT systems can be customized to suit user

Fiber Release: Passes microscopic test for fibers requirements in terms of tubing, fittings, end connections and
connectors.
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Single Use Systems

ASESS® Sampling Systems

ASESS® Sampling System

mdi ASESS® are gamma irradiated single use disposable 'ﬁ _ '
systems for aseptic fluid sampling at various stages in
pharmaceutical and biopharmaceutical processing. These
systems minimize chances of false positives and reduce _
cleaning requirements over traditional sampling systems. p r £ooX]

Special Features

» Closed system for maximum operator safety and zero
contamination

» Easier, faster and completely disposable, ready-to-use
solution for sampling application

» No tedious time consuming assemblies of sampling

Needle Options system portsin cartridges and multi-port adaptors

& « Customization

ASESS® Aseptic Sampling Systems can be customized to suit
user requirements regarding tubing sizes, sizes, sampling
ports, sampling containers and vessel port. A technical
feasibility of the required design is established based on
1mm Needle for 2mm Needle for available components and an initial drawing is proposed.
standard fluids viscous fluids Products prototyping and final approval leads to customized
systemrealization.

Applications
Aseptic sampling of: Sampling Containers Options
»  Sterile bulk and sterile transfers r !
. . ) . / I W
»  Vaccine formulations at different maturation steps N i - '
>  Fermentation cycles A | :
»  Cell culture from bioreactors - - |

Pre-loaded ASESS® Aseptic Sampling System

mdi pre-loaded disposable sampling port cartridge does
away with tedious, time consuming assembly of ASESS® Bags Bottles Centrifuge Tubes  Precision Syringes
sampling system ports in the cartridge and subsequently in up to 25mL
the multiport adapters. This provides an easy, faster, ready to

use sampling system which fits directly on to the vessel port.
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Single Use Systems

AseptiLiner™

AseptiLiner™ 3D Liners with drain port

mdi AseptiLiner™ 3D liners with drain port are specially
designed for biopharmaceutical processes involving
preparation and transfer of buffers, media and process
intermediates.

These liners are made from robust multilayered film FL-2 with
apolyethylene contact layer.

MDI Film FL-2
30 um Nylon
30 um Tie
140 pm Polyethylene
o o oas

Physical Properties of Film

MOC
Film : Multilayered film type FL-2
Tube : Platinum Cured Silicone

Film Thickness: 200pm

Tensile Strength : >25 N/mm? when tested as per ASTM
D-882

Elongation @ Break: >400% when tested as per ASTM
D-882

Gelbo Flex Test: No pinholes after Flex durability test as
per ASTM F 392

Tube Length: 18 inch

Drain Port: 1/2" HB male quick connector with female
plug

Sterilization: Gamma Irradiated @25 kGy

AseptiLiner™ 3D Liners without drain port

mdi AseptiLiner™ 3D liners are specially
designed for biopharmaceutical processes
involving storage and transfer of process
intermediates such as post centrifuge slurries
and pellets. The easy to seal design using wire
ties ensures leak proof storage and transfer.

Materials of Construction
Film FL-1 : Ultra Low Density Polyethylene (ULDPE)

Physical Properties of Film
Tensile Strength: >20 N/mm?when tested as per ASTM D-882

Elongation @ Break: >280% when tested as per ASTM D-882

Sterilization:Gamma Irradiated @25 kGy

Drum Dimensions

AseptiLiner™ Drum Size
Volume Diameter Depth
50 Litre 43 cm 46.5 cm
100 Litre 51cm 63.5cm
200 Litre 59cm 91 cm
500 Litre 79 cm 126 cm

Applications

> Preparation of media and buffers before filtration
» Pooling processintermediate solutions
> Waste collection from downstream purification processes
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Single Use Systems

Connectors

Quick Connectors

mdi QuiKonnect™ Polycarbonate Quick Connectors are
designed to provide extra reliability and easy connectivity in
critical aseptic process steps in the manufacture of
pharmaceuticals and biopharmaceuticals.

The special extra large side wings in the female connector
help preventaccidental release of connection.

These connectors significantly improve the service ability of
fluid systems by saving time, reducing the spills/leakage and
increasing safety, while minimizing the risk of cross
contamination likely to happen with reusable components.

mdi QuiKonnect™ Quick Connectors are made up of materials
which fulfill critical requirements such as free flow passage,
wide chemical compatibility,and minimalleachables.
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AseptiLink™ SC/SL: Genderless Sterile Connector

Single Use Systems (SUS) are increasingly being used in the
biopharmaceutical manufacturing process. Aseptically
connecting single use components to form a usable assembly
orto connecta SUS toanother single use or a reusable system,
for example a sterile media bag to a bioreactor, is a critical
requirement.

mdi AseptiLink™ SC/SL, genderless connectors are designed to
provide a fast and convenient aseptic connection between
two processing streams, such as a container toa sampling line,
media bags to a bioreactor or a filtration assembly to a filling
line, without the need of a biocontainment hood. In other
words, it provides a validated robust connecting mechanism
within sterile as well as non sterile environments, while
eliminating the need for sophisticated and complicated
hardware.

Sizes Available
AseptiLink™ SC
- ¥%"Hose Barb
-3/8" Hose Barb
- %" Hose Barb

AseptiLink™ SL

- 34" Hose Barb

Autoclavable
Sterile Connectors

Gamma Sterilizable
Sterile Connectors

Application

Gamma Sterilizable Connectors:
Aseptically connects two gamma sterile single use systems

Autoclavable Connectors:

The autoclavable AseptiLink™ SC can be connected to SS
hardware and sterilized by autoclaving. The complete assembly
can then be connected aseptically to gamma sterile single use
systems.

Example: Reusable bioreactors to gamma sterile media bag
assemblies
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Single Use Systems

Connectors & Disconnectors

AseptiLink™ SV Steam To Connector

mdi offers reliable and easy to use AseptiLink™ SV steam to
connector which lets you integrate steamable hard-piped
process equipment with disposable sterile fluid paths. It is
gamma compatible and autoclavable making it ideal for
integration into sterilized assemblies through 1.5” or 25 mm
sanitary flange connection and 3/8"hose barb at other end to
connectwith the tubing.

A

)

AseptiDlink™ : Sterile Disconnector

Single Use Systems (SUS) are increasingly being used
in biopharmaceutical, and cell and gene therapy
manufacturing processes. Aseptically disconnecting single
use components such as bags from a single use assembly
beingused isa critical process requirement.

mdi AseptiDlink™ sterile disconnectors are designed to
provide a fast and smooth, leak free aseptic disconnection of
single use systems. This allows the user to maintain sterility
during disconnection while doing away with pinch clamps
and tube welders.

Sizes Available

- %" Hose Barb

-3/8" Hose Barb

- 1" Hose Barb

50mm Sanitary Flange with
3/8"Hose Barb

25mm Sanitary Flange with
3/8"Hose Barb

AseptiLink™ ST Steam Through Connector

mdi AseptiLink™ ST steam through connectors are designed
to provide safer, secure and validated connection for transfer
of sterile fluids. This connector enables integration of
steamable hard piped processing systems to gamma
sterilized disposable flow pathsin single use assemblies.

mdi AseptiLink™ ST, as part of the gammairradiated single use
disposable assembly is connected to stainless steel
vessels/piping through its sanitary flange inlet connection.
This connection is steam sterilized, along with SS component
of the process flow, effecting a sterile connection between
the two.
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AseptiLink™ ST with 25 mm
Sanitary Flange Inlet Flange Inlet

3/8"Hose Barb Steam and Fluid 1/2"Hose Barb Steam and Fluid
Outlet Outlet

AseptiLink™ ST with 50 mm Sanitary

Autoclavable
Disconnectors

Gamma Sterilizable
Disconnectors

Applications

Sterile disconnection from processing equipment and
componentssuchas:

> Singleuse bioreactors

Filter capsules

Single use bags

Sampling systems

Transferlines

V V V VY
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Single Use Systems

Tubing

mdi has developed Platinum Cured Silicone (PCS) tubing and
Thermoplastic Elastomer (TPE) tubing. These tubing are
manufactured in ISO clean rooms that offers less

contamination and enhanced smooth fluid flow operation.

mdi offers differentkind of tubing for various applications:
-PCStubing:
- AseptiFlo™ for fluid transfer
-PresFlo™High pressure tubing for fluid transfer applications
- AcuFlo™foraccurate pumping applications
-PumpFlo™for pumping applications

-TPETubing:
- AseptiFlex™for fluid transfer

AseptiFlo™ PCS Tubing

mdi AseptiFlo™ Platinum Cured Silicone (PCS) tubing offers a
reliable solution for fluid transfer and management in
biopharmaceuticals processes.

Applications

> Single use assemblies for fluid transfer
> Tubeandbag manifolds foraseptic sampling

PresFlo™ High Pressure PCS Tubing

mdi PresFlo™ Platinum Cured Silicone (PCS) tubing offers a
reliable solution for high pressure fluid transfer and
managementin biopharmaceuticals processes.

Applications

Processes requiring high pressure fluid transfer such as Pre-use
Post Sterilization Integrity Testing (PUPSIT) tubing/ single use

Specifications assemblies which should withstand air/gas pressure up to 5 bar.
Hardness 55 Shore A | . .
Specifications
Inner Outer Wall Working Burst | Hardness 77 Shore A
Diameter Diameter Thickness Pressure Pressure
1.2mm 4.4 mm 1.60 mm 13 psi 40 psi
- - - - Inner Diameter| Outer Diameter Wall Working
1/16" (1.6 mm) 1/8"(3.1 mm) 0.75 mm 22 psi 65 psi (D) (0D) Thickness Pressure Burst Pressure
1.6 mm 3.4 mm 0.90 mm 22 psi 65 psi
1/16"(1.6mm) | 3/16”(4.8 mm) 1.59 mm 33 psi 100 psi 174"(6.3 mm) | 3/8"(9.5 mm) 1.60 mm 33 psi 100 psi
1/8" (3.1 mm) 1/4" (6.3 mm) 1.59 mm 28 psi 85 psi 3/8"(9.5mm) | 5/8"(15.9 mm) 3.20mm 50 psi 150 psi
V831 mm) | 516"(7.9mm) | 238mm 3 psi o4 psi 1/2°(127 mm) | 3/4"(19.0 mm) 3.15mm 33 psi 100 psi
3/16" (4.8 mm) | 5/16"(7.9 mm) 1.55 mm 19 psi 57 psi
- 3/4"(19.0mm) [ 1" (25.4 mm) 3.20 mm 32 psi 95 psi
3/16" (4.8 mm) 3/8"(9.5 mm) 2.35mm 26 psi 78 psi
1/4" (6.3 mm) 3/8"(9.5 mm) 1.58 mm 16 psi 48 psi 1”(25.4 mm) 11/8"(34.9 mm) 4.75 mm 32 psi 95 psi
1/4" (6.3 mm) | 7/16"(11.1 mm) 238 mm 18 psi 55 psi
14" 63mm) | 1/2"(12.7 mm) 3.20 mm 27 psi 80 psi Customized tubing for Extreme Pressure Applications
5/16"(79mm) | 7/16"(11.1 mm) 318 mm 17psi 50 psi Inner Diameter | Outer Diameter Wall Working Burst Pressure
5/16" (7.9 mm) | 1/2"(12.7 mm) 240 mm 23 psi 70 psi (ID) (OD) Thickness Pressure
3/8"(9.5 mm) 9/16" (14.3 mm) 2.40 mm 18 psi 54 psi 1/4" (6.3 mm) | 9/16"(14.4 mm) 4.05 mm 73 psi 220 psi
3/8"(9.5mm) | 5/8"(15.8 mm) 3.18mm 17 psi 50 psi 9.0 mm 20.0 mm 5.50 mm 77 psi 230 psi
1/2"(12.7 mm) | 3/4"(19.0 mm) 3.18 mm 17 psi 50 psi
5/8"(15.9mm) | 7/8"(22.2mm) 3.16 mm 17 psi 50 psi These tubing are specially designed for extreme pressures
17(254mm) | 133"(340mm) | 430mm 13 psi 40 psi applications such as PUPSIT assemblies. Contact us for your
3mm 530 mm 1.15mm 18 psi 55 psi customized tubing requirement.
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Single Use Systems

Tubing

AcuFlo™ Accurate Pump PCS Tubing

AcuFlo™ accurate pump PCS Tubing is specially designed for
biopharmaceutical applications where accurate dispensing
and consistent flow rates are required.

AcuFlo™ tubing has well finished and extremely smooth fluid
contact surface that helps in consistent flow rates without
any particle generation.

Application

Single use disposable filling lines for pumping and accurate
fluid transfer from surge bags tofilling needles

Physical Properties

Inner Outer Wall Working Burst
Diameter Diameter Thickness Pressure Pressure
0.8 mm 4.0 mm 1.60 mm 13 psi 40 psi
1.2mm 44 mm 1.60 mm 13 psi 40 psi
1/16" (1.6 mm) | 3/16" (4.8 mm) 1.59 mm 33 psi 100 psi
1/8" (3.1 mm) 1/4" (6.3 mm) 1.59 mm 28 psi 85 psi
1/4" (6.3 mm) 3/8"(9.5 mm) 1.58 mm 16 psi 48 psi

Key Features
1. Accurate Dispensing

AcuFlo™ accurate pump PCS tubing comply with USP
<1151> PHARMACEUTICAL DOSAGE FORMS.

Fill Volume Recomrc(e)lr:‘c:: Excess Percentage Volume Variability

5mL 0.30 mL 6% 0.20 %

10 mL 0.50 mL 5% 1.76 %
20mL 0.60 mL 3% 0.40 %
30mL 0.80 mL 2.6 % 0.21 %

50 mL - 2% 0.97 %
8omL - 2% 0.70 %
100 mL - 2% 0.30 %
200 mL - 2% 0.72 %

2. No Drip Formation

AcuFlo™ accurate pump PCS Tubing do not show any drip
formation at different fill volumes with a pause time of 30
seconds with water.

3. No Spallation : No Particle Generation

AcuFlo™ accurate pump PCS Tubing comply with USP <788>
for Particulate Matter in Injections and USP <790> for Visible
Particulate in Injections over 4 hours of pumping.

4. Consistent Flow Rates

AcuFlo™ accurate pump PCS Tubing offers consistent flow
rates.

PumpFlo™ Pump PCS Tubing

PumpFlo™ Pump PCS Tubing are designed to withstand
rigours of prolonged usage in peristaltic pump. These tubing
are validated to ensure no spallation and consistent flow
rates.

Application
Use in peristaltic pumps for fluid transfer

Key Features
No Spallation : No Particle Generation

PumpFlo™ pump PCS Tubing comply with USP <788> for
Particulate Matter in Injections and USP <790> for Visible
Particulate in Injections over 4 hours of pumping.

Consistent Flow Rates

2400 | ‘\A\H\H—A
=
&
o 2300} —aA— mdi
n
8 —o— CompA
2 200/ —m— CompW
2E '
23 m
8~ 2100}
'8y
g
2 2000f ./.\.\'\'\-\.
190'0 1 1 1 1 1 1
Initial 30 min 60 min 90 min 120 min 150 min 180 min
Time
Physical Properties
Inner Outer Wall Working Burst
Diameter Diameter Thickness Pressure Pressure
1.2mm 4.4 mm 1.60 mm 13 psi 40 psi
1/16" (1.6 mm) | 3/16" (4.8 mm) 1.59 mm 33 psi 100 psi
1/8" (3.1 mm) 1/4" (6.3 mm) 1.59 mm 28 psi 85 psi
1/4" (6.3 mm) | 3/8"(9.5 mm) 1.58 mm 16 psi 48 psi
3/8"(9.5mm) | 5/8”(15.8 mm) 3.18 mm 17 psi 50 psi
1/2"(12.7 mm) | 3/4"(19.0 mm) 3.18 mm 17 psi 50 psi
1"(25.4 mm) 1.33"(34.0mm) 430 mm 42 psi 125 psi
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Single Use Systems

Tubing and Connections

TPE Tubing

mdi AseptiFlex™ thermoplastic elastomer (TPE) tubing offers a
reliable solution for process requiring fluid transfer and
management.

AseptiFlex™ TPE tubing are manufactured in certified clean
rooms and have been validated to meet standard regulatory
and functional requirements for critical applications ranging
from aseptic sampling to sterile filling of drug products.

Applications

> Tubeweldingfor sterile fluid pathway connections

> Tubesealingfor sterile fluid pathway disconnections
> Singleuse bagandtubing assemblies

Key Features

> Heatweldable

> Heatsealable

» Uniform, smooth inner bore for efficient fluid flow

Weld Strength

mdi AseptiFlex™ thermoplastic elastomer tubing offers high
weld strength and welds well with other TPE tubing such as

C-Flex® and AdvantaFlex® with commercially available
equipmentunderindustry standard welding cycles.

Physical Properties

Hardness 60 Shore A Burst Strength
1/8”(3.2mm)ID-| 1/4”(6.3mm)ID- |3/8”(9.5mm)ID-
1/4” (6.3 mm)OD | 7/16”(11.1 mm) OD |5/8”(15.9 mm) OD
Inner Outer Working Burst Wall ( ) ( ) ( )
Diameter Di t Pressure Pressure Thickness
fameter mdi to mdi 101 psi 80 psi 75 psi
1/8" (3.2 mm) 1/4" (6.3 mm) 30 psi 90 psi 1.5mm
mdi to AdvantaFlex 75 psi 65 psi 75 psi
1/4" (6.3 mm) 7/16"(11.1 mm) 27 psi 80 psi 24 mm
mdi to C-Flex 77 psi 65 psi 52 psi
1/4"(6.3 mm) 3/8"(9.5 mm) 20 psi 60 psi 1.6 mm AdvantaFlex to 103 0 o5 o o
AdvantaFlex p P P
1/4" (6.3 mm) 1/2"(12.7 mm) 40 psi 120 psi 3.2mm
C-Flex to C-Flex 75 psi 60 psi 52 psi
5/16" (7.9 mm) 1/2"(12.7 mm) 23 psi 70 psi 24 mm
AdvantaFlex to C-Flex 78 psi 65 psi 52 psi
3/8"(9.5 mm) 1/2"(12.7 mm) 17 psi 50 psi 1.6 mm
3/8"(9.5 mm) 5/8"(15.9 mm) 23 psi 70 psi 3.2mm
1/2"(12.7 mm) 3/4"(19.0 mm) 20 psi 60 psi 3.2mm
3/4"(19.0 mm) 17(25.4 mm) 15 psi 45 psi 3.2mm
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Single Use Systems

Fittings

A wide range of mdi AseptiFit™ gamma stable fittings such as 1/2”Sanitary Flange with Hose Barb Connection
cross connections, T connections,Y connections and reducers
are available to support various plumbing requirements 3/8" HB Sizes
L . . 1/4" Hose Barb
within these customized single use systems.
3/8" Hose Barb
Cross Connection 1/2" Hose Barb
—
3/4" Hose Barb
Size 1" Hose Barb
1/8" HB (5mm nipple) .
4x1/4"HB 1/2" HB
4x3/8"HB
4x1/2"HB
1/8"HB
. Sizes
T Connection X 1/8" B

3/8"HB 3X3/8" HB 3/4" Sanitary Flange with Hose Barb Connection
2x3/8"and 1x 1/8" HB
1/8"HB 2X3/8"HBand 1x1/4"HB .-"_"-. 1/2" HE 1 3/8" HB Sizes
2X1/2"HBand 1x 1/4"HB [—' |_I 1/4" Hose Barb
2X1/2"HBand 1x1/8"HB 3/8" Hose Barb
3/8°HB 1/2" Hose Barb

2X1/2"HBand 1x3/8"HB

! k "
— e
3X1/2"HB 1"—\-"“1 ———— 3/4" Hose Barb

Y Connection

1/2"HB
Sizes
1/8" HB (5mm nipple Y)
1/4" HB
3/32"HB
2x3/32"and 1x 1/8"HB
3/4"HB

2x1/2"x1x3/4"HB

Reducers Sizes
1/4"to 1/8"HB

1/4"HB 3/8"to 1/4" HB
1/2"to 1/4" HB
1/2"t0 3/8" HB
3/4"t0 1/2" HB
3/8"HB 1"to 1/2" HB

1/4"to 3/32"HB
1/8"to 3/32"HB
3/16"to 1/8"HB

Male Luer Slip-_
<
*Tee with female luer lock
D on two sides and male luer
\ A slip on one side
Female Luer Lock
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Single Use Systems

Other Components

Clamps Plugs

Pinch Clamps PressinPlugs

Sizes 1/4"HB Sizes
Tube clamp small for 1/8” ID tubes 1/8"Hose Barb
Tube clamp medium for 1/4”ID tubes 1/4"Hose Barb

% Tube clamp medium for 1/2”ID tubes 3/8"Hose Barb

1/2"Hose Barb
Sanitary Flange Clamp

3/8"HB
Sizes
3/8"Hose Barb

Baxa Spike

Sizes

Clamp for 25 mm Sanitary Flange

Clamp for 50 mm Sanitary Flange

Clamp for 3" Sanitary Flange

Clamp for 4" Sanitary Flange

Clamp for 5” Sanitary Flange

Sizes

*Sanisure Clamp for 1.5" Triclover

*Sanisure Clamp for 3/4"Triclover

*Reflux Check Valve  *CheckValve female
femaleto maleluer to male luer with
siliconedisc

* Qutsourced Components
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Single Use Systems

Other Components

Bottle Covers > 2L PETG Bottle with 53mm Closure
mdi provides different types of cap adapters for gamma A B A
sterilized bottle and carboy assemblies for various Port Size
applications. mdi provides different size and type of cap A 1/8" HB
adapters with different types of bottles and carboys. Q Q B 1/4" HB

A g A *Component Part No. APGAO5ADAXXX
PETGBottles Cap Adapters B

> 60ml PETG Bottle with 22mm Closure
LDPE Bottles Cap Adapters

Port Size
A 1/8" HB > 500ml LDPE Bottle with 53mm Closure
m ﬂ Component Part No. APXA15LLXXXX A B A
Port Size
» 60ml PETG Bottle (tamper proof) 22mm closure A 1/8" HB

B 1/4" HB
Port Size
A B A

A 1/8" HB *Component Part No. APGAO5ADAXXX

E

Component Part No. APSA15LLXXXX

> 1L and 2L LDPE Bottle with 38mm Closure
> 125ml, 250 ml, 500 ml, 1L PETG Bottle with 38mm

Closure A A A
A A A
Port Size
Port Size A 1/8" HB
A 1/8"HB *Component Part No. APGAO2ALAXXX
*Component Part No. APGA02ALAXXX A A
A A A C A
A C A N
Port Size Port Size
A 1/8" HB A 1/8" HB
C
C 1/8" HB Closed Port Closed Port
*Component Part No. APGA02APAXXX
*Component Part No. APGA0O2APAXXX A A P
A A
B B
B B
Port Size
Port Size
5 - B 1/4" HB
1/4" HB A 1/8"HB
A 1/8"HB
A A *Component Part No. APGA02CCXXXX
A A *Component Part No. APGA02CCXXXX
A B
A B
Port Size
Port Size A 1/8" HB
A 1/8" HB 5 T4 B
B 1/4" HB
A A *Component Part No. APGA02ACXXXX
A A *Component Part No. APGA02ACXXXX
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Single Use Systems

Other Components

» 1L LDPE Bottle (Wide Mouth) with 63mm Closure

: — Rl —
o4

> 04| =o>

A

ﬁ A 1/8" HB L — D 3/8"HB

Q B 1/4" HB Open Port B 1/4"HB

A Component Part No. APGAO6ABAXXX 5 5 *Component Part No. APGA08GDDGXX
Carboys
> 10L and 20L LDPE Carboy, 50L Amber Carboy with *Component Part No. is the part

83mm Closure _ number of complete bottle cover
! S H which includes the Bottle Cap, Gasket
B B B B __; | E and the Cap Adapter.
-/ (G S

[ ] B 1/4"HB

1 ]
f ! A 1/8"HB
g Q Q Q *Component Part No. APGA08DDDCXX
B B B A
E E E
Port Size

E 1/2"HB

% % % *Component Part No. APGA08OOOXXX
D E D
i i Port Size
]
I

D 3/8"HB

T -
E 1/2"HB
l:L *Component Part No. APGA08GOGXXX
D E D

mdi Membrane Technologies INC. ADVANCED MICRODEVICES PVT. LTD.
75 Utley Drive STE 103, Camp Hill, PA 17011 20-21, Industrial Area, Ambala Cantt- 133 006, India
Phone: +1-717-412-0943, Fax: +1-717-695-9637 Tel: +91 - 171-2699290, 2699471
E-mail: rs@emdimembranetech.com E-mail: info@mdimembrane.com
Website: www.mdimembranetech.com Website: www.mdimembrane.com
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