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BUBENDOREF: Late Phase/Commercial
(SWITZERLAND) Process development API
manufacture commercial supply

NEULAND/AARAU: Early to Commercial Phase

(SWITZERLAND) Process research APl & commercial
supply

SHANGHAL: Early to Late Phase

(CHINA) Non-GMP intermediates & cGMP
manufacturing

BAVLA: Late Phase/Commercial

(INDIA) Highly potent APl supply

MANCHESTER: Early/Late Phase
(UNITED KINGDOM)  Process optimization non-GMP
intermediates

VIONNAZ: Clinical Phase

(SWITZERLAND) Highly Potent API supply

RIOM: Early/Late Phase

(FRANCE) Development & manufacturing of

clinical batches

VEENENDAAL: Large Scale & Niche Manufacturing
(NETHERLANDS) Cholesterol & vitamin D analogs
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DP Early Phase
Development and cGMP production of aseptic parenterals

Early Phase API
Process research and rapid supply of APls
prepared according to non/cGMP

1

Late Phase API Commercial API
Process development and cGMP manufacture Process optimization

Process validation based on QbD l FDA audited
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ISPE = International Society for Pharmaceutical Engineering
SMEPAC = Standardized Measurement of Equipment Particulate Airborne
Concentration

HFFII" (1) e AMEl LR SR TERERR 2
Up to Category 4 Laboratories
OEL down to 0.05 ug/m?® Up 1o 30 L
Conjugation
grlzl_t?zl Caﬂ?g%ré 54 Jm? Laboratories
own to 0.05 ug/m Up 10201
Switzerland
Large-Scale
Up to Category 4 Manufacturing
OEL down to 0.05 ug/m?® Facility
Up to 250 L
Pilot Plant
Up to Category 3 Manufacturing
OEL down to 1ug/m?3 etell1)%
Up to 1,600 L
Large-Scale
Bavla Up to Category 4 Manufacturing
India OEL down to 0.05 ug/m?® Facility
Upto 1,600 L
) Large-Scale
Shanghai | Up to Category 3 Manufacturin
P gory g
China OEL down to Tug/m* Facility
Up to 8,000 L
Riom Up to Category 4 AJe;:ﬁcsFiI)I(i)nog
France | OEL down fo 0.05 ug/m° S

NB: Containmen

is ensured through rigid barrier isolation system

vials

s and flexible

segregation of key equipment. Results are validated by containment testing
performed according to ISPE’'s SMEPAC-guideline.

* Result of surr

ogate containment testing: 0.01 ug/m?
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SOPS, UOPS, DOCUMENT SYSTEMS, TRAINING

LEVEL 4: Personal Protective Equipment
and Occupational Health Monitoring

LEVEL 3: Room and Associated

Environment

LEVEL 2: Containment

LEVEL 1: Process System

“Our containment facilities are
designed to produce Highly Potent
API while protecting our co-workers
safety and the environment.”’”

Michael - High Potency Production
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“We advise our customers on the
best conjugation strategy to
successfully manage projects from

drug-linker synthesis to final

drug product manufacturer. 7/

Luca - Senior Chemist ADC
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ee 2 Asahi/Kasei HPLC/MPLC systems to enable
purification of Highly Potent molecules
0.1 to 2.5 kg/day

e 3x HPLC systems (2x Labomatic, 1x Knauer)
for 5-15 cm ID (inner diameter) columns Multi-
component separations
0.02 to 0.8 kg/day

ee 7x Biotage systems
1 to 5 kg/day

e+ Preparative HPLC Novasep 20cm (ID) column
Multi-component separations

0.1 to 1.5 kg/day
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** Preparative HPLC Novasep 30cm and
45cm (ID) column
Multi-component separations
0.4 to 4 kg/day

ee 2x SMB Licosep 10-50 Binary separations
racemates
0.2 to 5 kg/day

¢ Preparative MPLC Verdot/Armen large-scale
normal phase
0.5 to 10 kg/day

*e 2x Buchi HPLC
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BAIREEE:

** More than 80 multi-purpose reactors from 6 Lo 8’000 L,
glass-lined, hastelloy, and stainless steel in a temperature
range from -100°C to +160°C

** More than 10 filter dryers (0.15 m? to 1 m? hastelloy)

ee 400 L temperature-controlled pressure filter dryer
(hastelloy)

*e High temperature reactor (200 L) in a temperature
range from -120°C to +350°C

e+ High-Pressure autoclaves, pressure range up to 20 bar

e+ High vacuum distillation, 200 L to 900 L, 40 theoretical
plates

*e 4 cryogenic reactors 10 L to 3,000 L (< -70°C)

** Horizontal Pharma-Peeler Centrifuge, Diameter 630mm

*¢ Lab automation system

e+ Milling and wet-milling

¢ Micronization

¢ Freeze dryers up to 30 kg ice per run

Vionnaz

Manchester
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“We support our customers during
and beyond the project by advising
them on how to improve the process
and the quality of the drug.””

Darja = Chemist QC&A
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HAHIEE OE:

°e 3 NMR (400 MHz; H, C, P, F, N)

ee 79 HPLC (DAD, ECD, ELSD, RI, MALLS, VWD, CAD
ee 14 UHPLC

ee 6 HPLC-MS (single Quad)

e 1 HPLC-MS/MS (lon trap) AAPI, APCI, ESI
ee 26 GC (ECD, FID, NPD, TCD, Head Space)
oo | GC-MS (single Quad)

ee | GC-MS (triple quad)

ee 6 DSC

ee 2 RCI

°e 5 FTIR (ATR, KBR, DRIFT)

e 6 UV-Spectrophotometers

°e 3TGA

ee 4 Polarimeters

e 2 Particle Sizer

CARBOGEN
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e+ 4 lon Chromatographs (conductivity) - 3 anionic and
3 cationic

e* 7 Automated Titrators

e 2 Densitymeter

** 3 Refractometers

ee 2 XRPD

ee | Capillary Electrophoresis

ee 1 |CP/OES for metal analyses

ee 1 Small scale jet mill

e+ 1 Water activity and moisture analyzing instrument
e+ 1 Dynamic vapour sorption analyzer

e 2 Microscopes

ICHIZZE T4/ 5E:
e+ 25°C / 60%r. H.
«+ 30°C/ 65%r. H.
e+ 40°C / 75%r. H.
e 5°C

s -20°C
*+-80°C
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Bubendorf, Switzerland

e 4 PR&D laboratories proven to operate below 0.05 ug/m3
OEL; (grade D) *

e Conjugation laboratory with Grade C and D areas
designed to operate below 0.05 ug/m3 OEL

¢ Kilo-scale manufacturing facility designed to operate
below 0.05 ug/m3 OEL Air Cleanliness Class I1SO 7
(Class 10,000) *

* 4 Reactors from 100 L to 250 L (hastelloy and glass-
lined), tfemperature range from -100°C to +160°C,
pressure up fo 12 bar

* Hastelloy Filter Dryer with glove box (0.125 m?)

* Hastelloy Filter Dryer with glove box (0.22 m?)

e |ntermediate-scale production facility designed to
operate down to 1 ug/m® OEL by utilizing Rapid
Transfer Ports (RTPs), barrier isolation technology and
flexible containment of technology

Key equipment:

* Reactors from 250 L to 1000 L, temperature range
from -100°C to +160°C,pressure up to 20 bar

* Hastelloy Filter Dryers (0.25 and 0.4 m?)

Vionnaz, Switzerland

e PR&D labs designed to operate down to 0.05 ug/m?3
OEL

e Pilot plant unit (10, 15 and 30 L) designed to operate
down to 0.05 ug/m?® OEL (up to about 1 kg)

e+ Chromatography suite equipped with Asahi/Kasei System
to enable running MPLC and HPLC up to 15 cm

e |yophilization capability with up to 30 kg ice designed
to operate down to 0.05 ug/m?3 OEL

Hunzenschwil (Neuland), Switzerland
e PR&D laboratory designed to operate down to 1 ug/m3
OEL
e ¢ |ntermediate-scale production facility designed to operate
down to 1 ug/m3 OEL
* 4 Glass-lined reactors of 630 L (2x) and to 160 L (2x),
pressure up fo 6 bar

* 2 Filters (0.28 m2 and 0.16 m?)

* Performance of the equipment and trained operators was demonstrated down
to levels of 0.01 ug/m?
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Dishman, India

*e 2 PR&D laboratory designed to operate below
0.05 ug/m® OEL

¢ Large-scale production facility designed to operate at

0.05 ug/ms OEL utilizing barrier isolation technology:

* 6 Reactors from 630 L to 1°600 L

* Hastelloy Filter Dryer (1.0 m?2) fitted with a discharging
isolator

* Hastelloy Filter Dryer (0.6 m?) fitted with a discharging
isolator

* 6 lIsolators dedicated to charging and one fo
dispensing

* |solator for milling/micronization (Nara Pin Mill, Quadro)

ee Under construction: Kilo-scale manufacturing facility
designed to operate below 0.1 ug/m?, Air Cleanliness

Class I1SO 8 (Class 100,000) including:

e 3 Reactors from 80 L to 50 L (hastelloy and glass-
lined), temperature range from -80°C to +160°C,
pressure up to 10 bar

* Hastelloy Filter Dryer (0.1 m?)

Analytics of Highly Potent APIs

°ee NMR ee HPLC (SEC-UV, GPC-MALLS, HPLC-MS) ee
GC (FID, Headspace) ** pH meter oo UV/VIS ee
IR (KBr pellet) e KF-determination e DSC (closed
pan only) ** Heavy metals ** Residue on ignition ®e
Optical rotation ¢ RCI

e* Access to crystallization development and screening for
metastable zones in closed vials

*e Access to powder X-ray diffraction and particle size
determination

** Malvern particle size distribution (PSD)

Purification of Highly Potent APIs (Bubendorf)

e+ Chromatography suite dedicated to highly potent APIs
* 3 Multipurpose Walk-in-Barrier Hoods
* Preparative Chromatography (up and prep. HPLC up

to 15¢cm)

e+ Tangential Flow Filtration for macromolecules from 10’s
to 100’s of kilo Dalton

** Gel Permeation Chromatography for the removal of
aggregates and higher molecular impurities
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e+ 2 aseptic filling isolators (running under class A)
¢ 5 isolators (running under class C)
¢+ 3 laminar flow hoods
e Terruzzi freeze dryer (1.2 square meters) with CIP and SIP for
GMP production
e+ Nitrogen loop system
** Autoclave
** Dry heat oven
** Water activity and moisture analyzing instrument
e HPLC chains
** Biological safety cabinet
** |ncubators

9?&‘11%

* Semi-automated dosing Xcelolab

** Dynamic vapour sorption system

e+ Dissolution testing equipment

e ¢ Disintegration testing equipment

** Powder, closed-loop weight dispenser

*¢ Glovebox (2.4 square meters) for the formulation of new
highly-potent compounds

e+ Segregated (0.6 square meters) Telstar lyophilizer
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Bubendorf (Headquarters)
CARBOGEN AMCIS AG
Hauptstrasse 171
CH-4416 Bubendorf Switzerland

www.carbogen-amcis.com

CARBOGEN AMCIS is a leading service provider, offering a portfolio of drug-development and commercialization
services to the pharmaceutical and biopharmaceutical industry at all stages of drug development. The integrated
services provide innovative chemistry solutions to support timely and safe drug development allowing customers

to make the best use of available resources. CARBOGEN AMCIS is also active in the marketing/sales and
manufacture of Vitamin D analogues, Vitamin D, Cholesterol and lanolin related products for key markets as
pharmaceutical, cosmetic, food, feed as well as industry applications.

CARBOGEN (word), AMCIS (word), CARBOGEN AMCIS (word) and AG (logo) are trademarks
owned or licensed by Dishman Carbogen Amcis Limited and all rights are reserved.

The contents of this publication are presented for informational purposes only and, while every effort has been made to ensure their accuracy, they are
not to be construed as warranties or guarantees, express or implied, regarding the products or services described herein or their use or applicability.

© 2018 CARBOGEN AMCIS



