2 MRTPH iz
-DPTE®3% S Eﬁe%iﬁﬁﬁ
YIRlEL s

Application of original RTP solution
- using DPTE® systems to transfer materials in
contained environment

Vogel pharmaceutical 3 X.# 25 i63x
Jane Jianf& ¥ i
20, of Sep
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lll. How to ensure sterility / containment during the transfer of materials in classified rooms
WA AEAN [ 55 A B OR P )R} 4% 3 1 G A AN 32 9%
a. Transfer Systems for Clean Rooms, RABS & Isolatorsiiii# = « RABSHI[E & 25 145 1a R4t
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c. Transfer applicationZ Fi¥% 1z N FH
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BERAT AN | PSRRI | 2019056

Sweden

Solna — Ventilators and anesthesia
machines

+  Véaxjo — Disinfection equipment

-r Getinge — Sterilization equipment

Germany China
USA Hechingen — Consumables for perfusion products ¢ Suzhou — Surgical tables, cardiovascular
Fairfield — Cardiac assist Rastatt — Surgical tables, cardiopulmonary machines « products, and disinfection and sterilization
Mahwah — Cardiac assist and other surgical equipment equipment

Hudson — Products for the cardiovascular Feldkirchen — Systems for hemodynamic monitoring
market

Wayne — Instruments for vascular surgery
and vascular implants

Denver — Chemical indicators
Merrimack — Products for the

cardiovascular market

France
Ardon — Surgical lamps
La Ciotat — Vascular implants
Toulouse — Disinfection equipment
endome — Isolators and DPTE® system LaCalhene |

Brazil Poland
Cajamar — Cardiopulmonary consumables Poznan — Sterilization equipment
Turkey

Antalya — Consumables for perfusion products
Ankara — Low temperature sterilization technology,
and sterilization equipment

GETINGE 3¢
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GETINGE La Calhéene

- HEZW (H, 41)

e« 8600 m2

. 22024 R T

o A97OEFFUA AR BS 4% (104 72 0y (3200+ £ 19 i 71 L
VRt e, A 5 5L ) |

- DPTE® R4 0i&EH
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50 years of innovations, a lo
=179 | QEAPV4

S0RFHIBT R BIFT

C i et R R
Isolator for parenteral
. nutrition mixing

FREJA- Isolator for
cytotoxic in hospital

GETINGE 3¢

ISOFLEX-R — Modular
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Protected Processing Area
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Uses of protected areas in Pharma Industry 32 {537 FF 55 78 25 5 A 2= o i 52

Protection of product vs biological and particulate contaminations in ASEPTIC PROCESSING
5 TG TR PR BE FR ORI i B 52 AE D AR T G
Protection of people vs chemical contamination in CONTAINMENT PROCESSING
EZFEAT TR N R 27 6 H
Protection of Product & protection of people in ASEPTIC PROCESSING OF TOXIC PRODUCT
B G AL B A AR IP AN B OR3P
Air leaktightness of an enclosure is very important, i.e. 25 28 F{)/S 25 4 4 i 32
- To avoid any interference between inside and outside of the enclosure RJ #F fo 25 2% PN 3 Al 4 b 58
Z [T,
- To be able to measure the level of contamination®] & 75 48

]

- To allow a cross protection people/product FL 38 XARF N R 177 i

GETINGE Presentation -Vogel Pharmaceutical
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ISO 14644-1

ISO 14644-1 defines the maximum concentration of particles per class and per particle size with the following
formula :

ISO 14644-11F LA T 24 5052 SUAEA S R ik o1y £

Cx = 10% (F
Where Cy is the maximum concentration of particles in a volume of 1m3 of airborne particles that are equal to, or larger,
than the considered particle size which is rounded to the nearest whole number, using no more than three significant
figures, N is the ISO class number, D is the size of the particle in um and 0.1 is a constant expressed in um. The result
for standard particle sizes is expressed in the following table.:H Cy & 25 T 5 R T 1m3ARFR ) 23 S, A X NRLAR R T 1Y e R
WEE, AR Y& TN BRI R, (T AT = DA 08, NYISO 408, D2 LAMHCK Y B RIRL 1 R, 1M
0.1 2 UK B I £ . NRIIM [ ArAERAT &5 R

_— Maximum particles/m?3a FED S_TD 209E
20.1 ym >0.2 ym >0.3 ym >0.5 ym >1 ym >5 um equivalent

ISO 1 10

ISO 2 100 24 10

ISO 3 1,000 237 102 35 Class 1

ISO 4 10,000 2,370 1,020 352 83 Class 10
ISO4,8/5 100,000 23,700 10,200 3,520 832 Class 100

ISO 6 1,000,000 237,000 102,000 35,200 8,320 293 Class 1,000

ISO 7 352,000 83,200 2,930 Class 10,000

ISO 8 3,520,000 832,000 29,300 Class 100,000

ISO 9 35,200,000 8,320,000 293,000 Room air

GETINGE Presentation -Vogel Pharmaceutical
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EU GMP classifications2%

EU GMP guidelines are more stringent than others, requiring cleanrooms to meet particle counts at operation (during
manufacturing process) and at rest (when manufacturing process is not carried out, but room a|r handling unit is on)

EU GMPE N b AR AE N B ™A%, SRy SAAEER GG EH) FARER (EAPUTHIE S FRE = N TS0 4
BHRR D) L5 S BUR T U K.

Maximum particles/m3[23l

Class At Rest In Operation
0.5 um S MM 0.5 um S UM
Grade A 3,520 20 3,520 20
Grade B 35,200 29 352,000 2,900
Grade C 352,000 2,900 3,520,000 29,000
Grade D 3,520,000 29,000 Not defined Not defined

3 main technologies 3f} 3= Z AR
Traditional clean room technology % 4% = £ AR
Barrier technology - RABS (Restricted Access Barrier System) )5 &5 AR - -RABS (IR il iE N\ 5 5 £ 4t)
Barrier technology — Isolator)5# & 5 K- -f& & 2%

GETINGE Presentation -Vogel Pharmaceutical
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Cleanrooms or classified roomi& % = B A& H1 T8 B ER/E 22 14]
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GMPs requirementsZ3K (1)

FDA — Guidance for Industry “Sterile Drug Products...”, 2004

* An essential part of contamination prevention is the adequate separation of areas of operation. To maintain air quality,
it is important to achieve a proper airflow from areas of higher cleanliness to adjacent less clean areas. It is vital for
rooms of higher air cleanliness to have a substantial positive pressure differential relative to adjacent rooms of lower
air cleanliness. [y 1E75 4 ) B EZD BRGE 18 IR S A E X . N TR A E, 20 A2 ZAH DR N i v B X 3 21 A
REECATF W XA IE B W T2 IR R B R, AT AH SR A 2 IR BERUR A F5 1], 225 AH 25 KR IE
7 B H B

» Aseptic processing using isolation systems separates the external cleanroom environment from the aseptic
processing line and minimizes its exposure to personnel. A well-designed positive pressure isolator, supported by
adequate procedures for its maintenance, monitoring, and control, offers tangible advantages over traditional aseptic
processing, including fewer opportunities for microbial contamination during processing.f# H % & R 447 ) TG & AL
WAMRE 1 E NG S LR AT L, IR R D N D i . Wit RIFHIERRE S 4, 1 DUE S i4Edr, s
MIEHIFER, SEENEE LZMLtL, BB, S TR a2 gyl b,
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GMPs requirements (2)

EU Guidelines to Good Manufacturing Practice,

Annex 1 Manufacture of Sterile Medicinal Products, 20087 I# 24 &t 25 7=
[...] The utilization of isolator technology to minimize human interventions in processing areas may result in a
significant decrease in the risk of microbiological contamination of aseptically manufactured products from the
environment. [...] The isolator and the background environment should be designed so that the required air
quality for the respective zones can be realized. [ 4 % H7 A B AT FRARGE AR A A4, b o i i A e
K E ARG E T e S o [ B8 a4 S H T S v T (S S I &S X 5 B 2 U
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Negative Pressure

Positive Pressure
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Ensure sterility/containment during
transfer of materials in classified rooms
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Transfer Systems for Cleanrooms, RABS & Isolators
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Transfer systems - What is the application?%%iz £& i [ v H

Egc

HEDR

What are the process requirements ?id7

Frequent uses for Aseptic and/ or Toxic transfers: « Applicable to:

* Inlet of liquid product ¥ &f& N\

« Powder transfer into formulation vessels, #; A N\t il 25 #5
« Bulk product transfer : powder it/ ¥z R

« Inlet and outlet of Quality Control test devices Jii & 12 il % #%
« Inlet and outlet of tools, filling needles, spare-parts .... T H.5%
« Inlet of closures for bottles or syringes, .4}

« Outlet of waste, rejects... K #l

 OQutlet of production samples for Quality Control, $#+

« Outlet of semi-finished product, 5[4

==y

« Material or machine part transfer #1234

GETINGE Presentation -Vogel Pharmaceutical
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Fine chemical production, *&4H4k T.4 /=
Compounding, At
Filling, %%
Control (Sterility Testing) Jii &= ] (TS MHAD
Hospital pharmacies £}z 24 )53

- Parenteral Nutrition i 4Mg 5%

- Cytotoxic preparations Z it 2 14 #1571l

Research & Development.fiff

GETINGE 3¢



Transfer Systems

How to introduce & exit products and components from a closed area without breaking containment?

Chemical air-lock

Autoclave

Sterilization Dynamic
tunnel output

PROTECTED AREA
CONTAINED ENVIRONMENT

DPTE® system

Transfer isolator

DPTE-Betabag®

DPTE®
Container

GETINGE Presentation -Vogel Pharmaceutical
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Transfer Systems: different types

o Sterilization tunnel

« E-beam T
« Depyrogenation tunnel 25 fxiE

« Double doors systems X{|] &4t |
- Autoclaves i # K FEAE |
« Oven J/
- Airlocks (materials, integrated or mobile) 1% i# &
 Bagin/bag out system #5824t
« RTP system g i iz 1 R4t

GETINGE Presentation -Vogel Pharmaceutical
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GMPs requirements

Isolator or RABS technologies, and the associated processes, should be designed to provide protection of the

Grade A environment. The entry of materials during processing (and after decontamination) should be minimized

and preferably supported by SR B REROR TR AL A, FFE
ORBE L2 FE i B %3

Transfer systems - Air leak tight testing#%35H R - S &R

When a (eg autoclave), it is tested with the same criteria as the isolator
itself < 55 7] T 25 2%

When the (eg RTPs) the two parts have to be tested separately 1] &
FE B AT I

GETINGE Presentation -Vogel Pharmaceutical
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The DPTE® system has been developed originally
for the nuclear industry

GETINGE 3¢



DPTE® transfer system — History i 52

The first DPTE® was marketed in 1963 and
developed with the French Nuclear Agency (CEA) for
nuclear application.fiff

DPTE® is an original LaCalhene (now Getinge)
product, holding the patent until late 90’s. % #]
DPTE® system allows immediate and safe
connection between 2 closed volumes. Jj &t

It is a mechanical and simple system and its design
allows transfer without breaking the containment. &g

Applied for pharmaceutical application late 70’s. . ]

GETINGE Presentation -Vogel Pharmaceutical
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1963

1993

2012

* 1st DPTE® Transfer System is developed by La
Calhene for transfer of highly toxic nuclear
material

* DPTE®-S: Alpha door cannot open if the Beta
component (s not correctly connected or
positioned.

* The devices cannot be separated if the Alpha-
Beta door assembly is open

* DPTE®-XS is developed for an improved
degree of safety with its locking system

GETINGE 3¢



. . . v=
DPTE® prmmpl_e_)ﬁﬁ https://www.youtube.com/watch?v=gBnQKd SYRs

Inside || Outside

1. 2.

Put the Lock by
container rotation (60°)
in position

Open the
double door

Alpha
Assembly
3 -
Beta
Assembly

- Standard sizes are : 105 mm /190 mm /270 mm / 350 mm / 460 mm

GETINGE Presentation -Vogel Pharmaceutical
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DPTE®-XS prevent from

* Opening the DPTE® alpha door when a DPTE © beta part is
not connected. *4Beta kX% alphacix] H

* Opening the DPTE alpha door when a DPTE beta part is not
properly (completely) connected. *4Betaf IEfi#{F ifalpha
TAEFTIT

* Opening the DPTE alpha door when the DPTE beta part is
not equipped with beta door. %4betal ] #54> A X} i alphal ]
TAEFTIT

« Disconnecting the DPTE beta part when the double door is
not closed. 4[] A& K IR beta L ik HL R

GETINGE Presentation -Vogel Pharmaceutical
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DPTE®-XS validation studies Z&iF 2% (1/3)

FDA Guidance states that
and that some RTPs may have

YRz 7 s maRe B s e 38, 35 RTP B 4546 R0 AP 115 S i e

FDA Guidance for Industry, Sterile Drug Products Produced by Aseptic Processing — Current Good Manufacturing Practice

- Non classified laboratory environment

- Stable temperature
- Stable Relative Humidity level

Volume 1 (external env.)
 Volume: 1,0 m*
= Pressure: +140 Pa
Spray of
Bacllus Subtllls
Thermophlle 102 (")
+ Second spray

i

kit |

mid-cycle e —
{ jg g & Contalner 3
*) Ref.: Cont ]

{C'.]R_?SC. fgﬁfﬁg‘;& Volume 2 (contalned env.)

Jevia b, pRese DPTE®-S Transfer System B ot ot

Preparation of the ¥ « Pressure: +20 Pa

spore for spraying F

by diiution in sferife ‘ .

waler | Beta part —— ,A]pha part |

GETINGE Presentation -Vogel Pharmaceutical
GETINGE 3¢
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DPTE®-XS validation studies (2/3)

o Class 3 isolators (leak rate of the
Ventilation isolator : 0,1% vol. per hour at a test
e ianan pressure of 500 Pa)

e
Spray e
nozzle
\ . B BT
Container 190, 270 & 350 il
I (PE or stainless steel) B s

Volume 2

DPTE®-S 190
270 & 350

Sleasve

Sartorius
MDS8 air
sampler

Settle plates

GETINGE Presentation -Vogel Pharmaceutical
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Sartorius
MDE air
sampler
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DPTE®-XS validation studies (3/3)

3 sampling methods used :

® Air sampler for CFU’ remaining in suspension in the air

® Settle plates for CFU’ deposited on the surfaces of the volumes 1 & 2
® Swabs for CFU’ deposited on the lip seal

% if—; Air sampler
¢ oettle plates : on floor
Q Settle plates : on vertical surfaces
—\*=Swabs : 4 quadrants
=== Swabs : 2 circumferences of lip seals

GETINGE Presentation -Vogel Pharmaceutical
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DPTE®-XS validation conclusions

@® No viable airborne contamination was measured in the
volume 2 during 75 transfers, for a minimum |evel of viable
airborne contamination in volume 1 < 105

Volume 1
Equivalent to surrounding
environment (+140Pa)

Airborne contamination == Volume 2
< 10% spores _4 Contained environment

C89)

GETINGE Presentation -Vogel Pharmaceutical
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Transfer applications
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Inlet of closures (caps, stoppers, and plungers) for bottles or syringes®@f4& A

DPTE-BetaBag® - disposable / single use solution

GETINGE Presentation -Vogel Pharmaceutical
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DPTE-BetaBag® - transfer stages

- -

Unrolling of the inner sleeve Discharging of the components

GETINGE Presentation -Vogel Pharmaceutical
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Inlet of liquid product

DPTE® Stainless steel reusable solution for Liquid Transfer

GETINGE Presentation -Vogel Pharmaceutical
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DPTE® Liquid Transfer Containers

Filling needle and hose can be
sterilized inside DPTE® container

|
Sterilization step Production step

Autoclave
chamber ~a Filling Isolator

’F

Vent filters for
autoclaving

] B 5
i |
) ) ()

Sterilization of tank and DPTE® Operation
together in autoclave

GETINGE Presentation -Vogel Pharmaceutical
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DPTE® Liquid Transfer Containers

Filling needle and hose usually not
sterilized inside DPTE® container

Sterilization step Production step

Filling Isolator

’rﬁﬂ

I

Steam

@) O O

Sterilization of tank and Operation
DPTE® together

GETINGE Presentation -Vogel Pharmaceutical
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Inlet of liquid product

DPTE-BetaBag® - Disposable / Single Use Liquid Transfer

Courtesy Merck Millipore — PALL — ...

GETINGE Presentation -Vogel Pharmaceutical

GETINGE 3¢

Page 35



Bulk product transfer of powder — containmentf} RK4% %

« Containers used to bring in, remove or transfer material from one

isolator to an other one ] F T-1& A%
« J3L lip seals in EPDM (FDA 21CFR177.2600 compliant)#1 i & #i
 HDPE door and flange, MDPE body, aluminium handles

« Can be sterilised by gamma radiation (or H202 / APA) 'K Ix

« Used mainly for potent material

« Existin DPTE® 105, 190, 270, 350 & 460 i

GETINGE Presentation -Vogel Pharmaceutical
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Bulk product transfer of powder - containment

DPTE® disposable / single use solution

GETINGE Presentation -Vogel Pharmaceutical
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Inlet and outlet of tools, filling needles, spare-parts, machine parts, .... T E¥#iz

« These containers are used to sterilize material before bringing it

into the isolator or to remove material from sterile environment

* Silicon J3L seals

« AISI316L stainless steel (1.4404 / X2CrNiMo17-12-2) door, flange
and body

« Sterilisation by autoclave with its protective cover and vent filtern]
SE KT

GETINGE Presentation -Vogel Pharmaceutical
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Inlet and outlet of tools, filling needles, spare-parts, machine parts, ....

DPTE® Stainless Steel reusable solution

GETINGE Presentation -Vogel Pharmaceutical
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Outlet of waste, rejects... R FZE Y5 5
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Inlet and outlet of Quality Control test devices - Outlet of production samples for

Quality Control and various applicationiii &% il 2 A ¥ iz
|Isobag® Merck Millipore

GETINGE Presentation -Vogel Pharmaceutical
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Transfer Leak Tester TLT for DPTE®
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DPTE® TLT (TRANSFER LEAK TESTER)

EU Guidelines to Good Manufacturing Practice,
Annex 1 Revision: Manufacture of Sterile Medicinal Products (Draft)

The materials used for glove systems (for both RABS and isolators), as well as other parts of an isolator, should be
demonstrated to have good mechanical and chemical resistance. Integrity testing of the barrier systems, and leak
testing of the glove system and the isolator should be performed using a methodology demonstrated to be suitable
for the task and criticality. The testing should be performed at defined periods, at a minimum at the beginning and
end of each batch, and should include a visual inspection following any intervention that may affect the integrity of
the system. T-E &4t (Fl TRABSHIRRE a5 ) DAL 25 & H AR A AF B A BERUE B B A R AF BN UARAI AL 21 32 4 . 5 P
R RN FE RSN 2 0 i 8% IR RS & 7153047« DA N AE B B (8] N 34T, B/ AE
TR RIS AR AT, 5 RLAE AT Be 5200 3 4t 5 BEVE AT ] T i it 2 J5 b AT B AR 2
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DPTE® TLT (TRANSFER LEAK TESTER)

Which types of RTPs can be tested ?W 6 RT P54 1] 4%
Rl

 Empty DPTE® containers

 Loaded DPTE® containers

» Getinge La Calhéne DPTE® alpha parts///bags?

« All DPTE® parts mounted onto process

When performing the test?{1 4 B f&
» Beta part

- Before and after each transfer when operator will
preparation in-house

« Alpha part
- Before starting each new batch process

GETINGE Preséan\nﬁ fv%@ﬁtlwpc@utgh Process.
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DPTE® TLT ( TRANSFER LEAK TESTER)

Tablet 11.9 inches for control and

traceability.
Plug with inflatable__

Windows 10 and SQL server 2016.

gasket.

Trolley connected to electrical power

and Ethernet port (available) for

storage and batteries power loading

Push button for gasket command.

GGGGGGGGG

Lighting for information and battery status.

Dedicated support for storage and [ { ;

power loading 9
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