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Bioszimilaris ,,Golden cliff”

Amgen

Novo Nordisk
Sanofi-Aventis
Amgen

Abbot
Genentech
Centocor
Genentech
Genentech

Genentech

Meulasta

Enbrel

Rituxan

Remicade

Humira

Awvastin

Herceptin
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Uzletfejlesztési megfontolasok - stratégia

- Indikacios/terapias teriilet (onkologia, autoimmun, ritka megbetegedések)
- Piaci szegmens (harmonizalt vagy egyedileg regulalt piacok)

- Blockbuster vs niche termékek (orphan drug/ritka megbetegedések)

- Vallalati termékportfolio

- Vallalati adottsagok - fejlesztési, termelési képesség és know-how

- Partneri kapcsolatot és képesség - riziko és koltség diverzifikacio

- Termék varhaté életciklusa - megtériilési rata, fenntarthatésag (alternativ
termekek), termek veszelyessege (containment)

« Versenykornyezet — varhato piaci részesedés
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Biotechnology is one of the three specialty
pharma departments at Gedeon Richter

Specialty Pharma

Original research

Biotechnology

Women’'s
healthcare

O




Areas of interest
(B2C, commercialization by GR)

Portfolio of the Biotechnology Business Unit

[

|

Osteoporosis

Women’s
Healthcare

Rheumatology

BEMFOLA® (biosimilar Infertility

Biosimilars in other therapeutic
areas would be commercialized
by business partners (B2B)

Richter acquired the product in 2016, marketed

r-hFSH) in more than 30 countries

TERROSA® (biosimilar Osteoporosis EU marketing authorization received in January
teriparatide) 2017, launch in August 2019

Pegfilgrastim Neutropenia Late stage clinical development

Additional 2 undisclosed biosimilars in early stage development

-—-



A példa: a bevacizumab hatéanyag

Name Bevacizumab

Accession Number DB00112 (ETDOO0OS?, BIODOOOST)

Type Biotech
Groups Approved, Investigational
Description A recombinant humanized monoclonal IgG1 antibody that binds to and inhibits the biologic activity of human vascular endothelial growth factor (WVEGF). Bevacizumab

contains human framework regions and the complementarity-determining regions of a murine antibody that binds to VEGF. Bevacizumab is produced in a Chinese Hamster
Owary mammalian cell expression system in a nutrient medium containing the antibiotic gentamicin and has a molecular weight of approximately 149 kilodaltons.

Protein chemical C5533H-1m34N171602033S44
formula

Protein average 142000.0 Da

weight

Sequences

>"Bevacizumab light chain™

DIQMTQSPSSLSASVGDRYTITCSASQDISNY LNWYQQKPGKAPKVLIYFTSSLHSGVPS
RFSG5GSGTDFTLTISSLQPEDFATYYCQOYSTVPWTFGOGTKVEIKRTVAAPSYVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLT
LSKADYEKHKVYACEVTHQGLSSPYTKSFNRGEC

>"Bevacizumab heawvy chain”
EVQLVESGEGLVQPGEGS LRLSCAASGYTFTNY GMNWYRQAPGKGLEWVGWINTYTGEPTY
AADFKRRFTFSLDTSKSTAYLOMNS LRAEDTAVYY CAKYPHYYGSSHIWY FDVWGQGTLVT
VSS5ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTWSWNSGALTSGVHTFPAVL
QS5GLYSLSSVWTWPSSSLGTQTY ICHNWNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCWVVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYHSTYRWVSVLTVLHQDWLNGKEYKCKVSHKALPAPTEKTISKAKGOPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDE
SRWOOGNVFSCSVMHEALHNHY TQKSLSLSPGE

S (G



Minoségi szintek
/Piaci régidk \
Indikacios
teriletek Piaci kdrnyezet

/ \ Vallalati kornyezet

Biologiai aktivitas panel
(release)

Fizikokémiai panel (release)

Originator és bioszimilaris
komparabilitas




Hatoanyag/Termék minoségi profil - QTPP, a

ceéltabla

Mindségi jellemzok:
cQAl —
cQA2

QTPP: quality target profile
cQA: critical quality attribute
CPP: critical process parameter

Cri‘tical.QuaIi‘ty Product Comparability Bar Graph Number of RMP n=19
Attribute range batches *¥kp = G
. *kkkp = g
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Total acidic variants %%
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I Technologia (fejlesztés) elemei
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Sejtvonal fejlesztés

Hatéanyag

Analitika

fejlesztés

Készitményfejlesztés

(%)




Hatoanyag technologia

Inoculum

USP

DSP

N

Diafiltration Virus Protein A Chrom. Ultrafiltration Storage L Microfikration Centrifuge

J & b=

Ion-Exchange  Storage Tank Virusfiliration Hydrophobic Storage Tank Diafiltration Sterile Filiration
Chrom. Interaction Chrom.

Schematic manufacturing process of monoclonal antibodies from cell culture, https://www.semanticscholar.org/paper/Trends-in-

.: Upstream-and-Downstream-Process-for-Gronemeyer-Ditz/e6aa263f5f0b04clefbbe087798af1db23219a58/figure/1



Biotechnology facilities — gazda platfrom

2007: Richter-Helm
Biologics - joint venture

with Helm AG
Bovenau,
Manufacturing

Hamburg,
HQ and R&D lab.

Hannover,
Pilot plant




Upstream fejlesztés - sejtvonal kialasztas

Rekombinans sejtvonal
Chinese Hamster Ovary (CHO)
; p://www.stabletransfection.com/t

‘ ransient-transfection/
R4z6lombikos tenyésztés o 8 s
(inokulum) &

https://www.presens.de/knowledge/publications/appl
ication-note/accurate-insight-into-oxygen-content-of-
shake-cu

Bioreaktoros tenyésztés
(fehérjetermelés)

https://www.sartorius.de/sartoriusDE/de/EUR/produ

cts/bioreactors-fermentors/single-use/ambr-15-cell- https://www.selectscience.net/products/biostat-cultibag-
culture http://fenix-sd.com/content/user_files/File/Biostat_B_plus.pdf str-plus/?prodID=93490
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A nyers harvest VS a hatonyag oldat szarazanyag-
Osszetétele

mab
= glikdz
= vitaminok B12
= AA
= hidrolizadtumok
= inzulin
= NaCl

= fémek Cu

= habgatlé
HCP
= HCDNS




A dowstream definicidja

- Downstream processing refers to the recovery and purification of
biosynthetic products, particularly pharmaceuticals, from natural
sources such as animal or plant tissue or fermentation broth.

« Downstream processing and analytical bioseparation both refer to
the separation or purification of biological products, but at
different scales of operation and for different purposes.

« Downstream processing implies manufacture of a purified product
fit for a specific use, generally in marketable quantities, while
analytical bioseparation refers to purification for the sole purpose
of measuring a component or components of a mixture, and may
deal with sample sizes as small as a single cell.

-



A nyers harvest VS a hatonyag oldat osszetétele
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Célunk: feldolgozasi sor kialakitasa

m Upstream technolégia

B Midstream miiveletek

Kromatografias miveletek

Virus riziko kontroll

Hatdanyag formulalas

il

Készitmény technolégia @




B Midstream miiveletek




Szeparalas: suriségkiilonbség

Buoyant Force

sejt, sejttormelék eltdvolitas
oldhatatlan csapadék eltavolitas

- o



Csapadékkeépzés: oldhatosag
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* Termék vagy HCP&HCDNS oldhatésdg csokkentése
* csapadékképzés

Figure 2. Partical size distribution
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nagyméreti szemcsék
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Normal szlirés

eAuesr sefwere

adszorbedlédott  mélységi szirt  iilepitd zokdikyargd matrix

* vizudlis tisztasag novelés, zavarossig csokkentés
e oldatlan szennyez(’ik eltavolitas
e HCDNS és ucp tartalom csokkentés

Mélyésgi szluirés: méretkiilonbség és ...

Flux
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Kromatografias mdlveletek




Kromatografia: toltéssuriség, specifitas...

tag, specifikus régiok megléte:
* Fc, Fab: protein A, protein G, protein L
« His-tag: IMAC, TALON

Izoelektromos pont, pI:
« IEX: (ion exchange)
« AEX: (anion exchange)
« CEX: (cation exchange)

Hidrofob-patch-ek:

« HIC: (hydrophobic interaction
chromatography)

« RPC: (revers phase chromatography)

Hidrodinamikai sugar:
« SEC: (size exclusion)

A
i

'

Upstream eljaras

Protein A kromatografia

Savas virusinaktivalas

Kationcserés kromatografia

Anioncserés kromatografia

Virusvisszatarto szlirés

Ultrasziirés és segédanyagok

Hatéanyag bulk szlirés és fagyaszta

Készitmény technoldgia



Hatdéanyag formulalas




N\

Formulalas: molekulaméret szerinti szeparacio

— Upstream eljaras
- Molekularis kornyezet cseréje,
(puffercsere és toményités)

- Vegyipari technikak destruktivak a
termékre

Protein A kromatografia

- Térfogat altal befolyasolt:
Segédanyagok hozzaadasa
Hocsere és pH beallitas
Tarolas és anyagszallitas

Savas virusinaktivalas
Kationcserés kromatografia
« Mikrobialis riziko kontroll . - ”
Anioncserés kromatografia

Virusvisszatarto szlirés

Ultrasziirés és segédanyagok

Hatéanyag bulk szlirés és fagyaszta

<

Készitmény technoldgia
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Normal szlirés Tangencialis szlirés

Diafiliration  Retentate Valve to

Buffer Return Apply Pressure
{><]
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Ultraszurés: molekulameéret és szolvataci
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toményités
* puffercsere
* szennyezOk menniyéséégnek
redukalasa
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Hatoanyag oldat szuirés: méret szerinti
visszatartas

partikles
MF ) (>0.1 pm)
MicroFiltration "=®ssssssssssssyfassnanssssnnaysasnnnnnaunnnnnnnununnnnnnnnns
makro-
molekules
U F . (Mw 2kD-500kD)
UltraFiltration sssssssssssssssssass\iasnsusnannnunnnannnnnnunnannnunnnnnnnnsn
molekules
N F (Mw 200D-2kD)
NanoFiltration sssssssssssssssssssssssssassnannnnnnnnnnnnnnnnnnnnnnnnnnnnnn
ions
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Reverse Osmosis ;
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Process characterization

Control strategy

Benko Zsuzsa

- Confidential



The Quality by Design concepts

7

e - e : : g
Cess Unders’ta“d\“

Moheb M. Nasr, CDER/FDA, 2010

- Confidential



The QbD Roadmap

Science

Quality Risk Management
Pharmaceutical Quality System
Knowledge Management

Product & process
Development,

i . Critical Process
Product Critical Quality Parameters and Control

Profile (QTPP) Attributes (CQA) Material CQAs Strategy
(CPP & Mat CQAs)

Quality Target Prior knowledge,

Manufacturing

Process Analytical Technolog

Continual Improvement
- Confidential

ICH Q8/Q11 training Horn et al 2017




QbD - Melyik guidelineok szabdlyozzdk?
ICH Q8

* Describes risk-based approach for
development of the manufacturing
process (DP)

= Quality Target Product Profile (QTPP)
= Critical Quality Attributes (CQAs) O‘?Q

= Desian Space %) gﬂﬂa

ICH Q11 mm?ﬁ
= Development of the manufacturing

process ICH Q9

= Selection and justlflcatlon of the Q Quality risk
starting material w ‘Jm\‘) management

= Control strategy | ICH Q10

= Process validation Quality system

= Submission of information in the CTD ICH Q8/Q11 training Horn et al 2017

(%)

Confidential




What is the difference between

@

traditional and enhanced Approach?

Aspects Traditional Approach

Empirical, optimization
(sometimes trial and
error)

Pharmaceutical
Development

Manufacturing

Process et
Process Validation Traditional
Process Control IPCs

Product based on batch data
Specification

Control Strategy Batch testing

Changes Variations

QbD

Systematic approach, Multivariate experiments,
Focus on process understanding, risk assessment,
adequate control strategy, evaluate impact of
material attributes and process parameters on
CQAs

Flexible within given design space, done within the
quality system of the company

Continuous process verification

Use of PAT, tracking of process operations/trend
analysis

Part of the overall quality control strategy, based on
desired product performance

Risk-based control strategy,
Use of RTR

More regulatory flexibility

ICH Q8/Q11 training Horn et al 2017

- Confidential



QbD - Elonyok/hatranyok, mire figyeljiink?

What might be your Benefit?

Better process understanding
Improved control strategy
Less batch failures

More flexibility and more efficient change
control

Less post-approval changes
Cost savings " @
r

A A A 4 ] ] [] []

What is important for you? ..

What might be your Concerns? ..

= More front-loading
= More testing
= Additional workload for

meetings AAS
= Potential inspections §

= More questions during the
review process

=» Undefined outcome

= Longer time till product is
approved

(%)

Start discussions early within your CMC-Team
Define benefits and risks of the QBD-strategy

What is important for you? ..

» Define which information will be available by when

Check whether the QBD-approach is feasible for internally

you

Prepare project plans including all necessary
activities from development to commercial
manufacture

« Manufacture of developmental batches

+ Manufacture of Pilot/production batches

+ Validation activities

Define if you want to have meetings with
Authorities

» Decide which data should be included in which
part of the dossier
- S25
« S.26
- P2
« P3
R

= Start early with the preparation of the CMC-
Dossier

* Plan for the unexpected (Plan B)
ICH Q8/Q11 training Horn et al 2017

Confidential



QbD for Drug Substance/Drug Products

Quality Target Product Profile (QTPP):

* A prospective summary of the quality
characteristics of a drug product that
ideally will be achieved to ensure the desired
quality, taking into account safety and

efficacy of the drug product

CQA (Critical Quality Attribute)

» Physical, biological or microbiological property
or characteristic that should be within an
appropriate limit, range or distribution to

ensure the desired product quality

+ For drug substance, excipients, intermediates

and drug product

Critical Process Parameter (CPP):

* A process parameter whose variability has an impact
on a critical quality attribute and therefore should be
monitored or controlled to ensure the process

produces the desired quality.

Mit tekintink kritikusnak?

mar a fejlesztés legelején

legyen céltabla

Design Space
« The multidimensional combination and interaction of

input variables (e.g., material attributes) and process
parameters that have been demonstrated to provide
assurance of quality

« Working within the design space is not considered

as a change

+ Movement out of the design space is considered to be

a change and would normally initiate a regulatory post
approval change process

- Design space is proposed by the applicant and is

subject to regulatory assessment and approval.

Proven acceptable range (PAR)

+ A characterized range of a process parameter for
which operation within this range, while keeping
other parameters constant, will result in producing a

material meeting relevant quality criteria.

ICH Q8/Q11 training Horn et al 2017

- Confidential



Kritikussag - kontinuum 1.

When is a Quality Attribute
a CQA?

d When the quality attribute has an impact on the
patient, examples

» Efficacy: “what if the patient get the wrong dose” Risk to patient
= Safety: What if the product has degradants _ _
= Quality: What if the product is damaged — will the High ris CQA

patient take it?

d Continuum of criticality — cascade from “critical”
to “not critical”

Low risk n

ICH Q8/Q11 training Horn et al 2017

Confidential




Kritikussag - kontinuum 2.

When is a process parameter
a CPP?

A A process parameter is a Critical Process
Parameter when it has a high impact on a CQA

[ A CPP contribute to ensuring the CQA meets
the acceptance criteria

d The CPPs are identified from a list of potential
CPPs, arisk assessment and experimental work
on these potential CPPs

CPP

Probability to impact the CQA and ability to detect

_ _ L e IS a process parameter
the impact drives the criticality decision

ICH Q8/Q11 training Horn et al 2017

Confidential




Technologia fejlesztés feladata

Connection between CQA,
Material CQAs and CPPs

d A drug substance CQA, e.g. particle size distribution can be a material CQA for the
drug product CQA

d A CQA is dependant on both material critical quality attributes and critical process

parameters
/ Impact on CQA \

High impact

OOG

CQA

\ High impact

ICH Q8/Q11 training Horn et al 2017
@ Confidential
!
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Eljaras karakterizalas - definicio

Process evaluation

Studies, performed at small and/or commercial scale, should provide evidence that the
complete manufacturing process and each step/operating unit have been appropriately
designed and are controlled to obtain a product of the intended quality.

Process validation

The documented evidence that the process, operated within established parameters, can
perform effectively and reproducibly to produce a medicinal product meeting its
predetermined specifications and quality attributes.

Pharmaceutical\  Technology Commercial Product

Development Transfer Manufacturing Discontinuation

Confidential




Eljaras karakterizalasa — mit jelent?

Process characterization is an essential step in the commercialization of a new
(biological-) drug. For drug product commercialization, manufacturers must validate the
drug’s manufacturing process. This ensures, that the manufacturing process delivers
consistently a quality product and that the patient is not at risk.

Process Validation is defined as the collection and evaluation of data, from the process
design stage throughout production, which establishes scientific evidence that a process
is capable of consistently delivering quality product.

Recently, US and European regulators have issued process validation guidelines which
emphasize:

« the demonstration of process understanding;
- risk-based identification of critical process parameters;

« implementation of well-validated control strategies.

As a result of the new guidelines, it is now state of the art that drug manufacturers
thoroughly investigate and “characterize” the manufacturing processes.

- Confidential 41



Eljaras karakterizalasa — mi a célja, szerepe?

The overall goal of adequate process characterization for commercial
manufacturing processes is to ensure efficient and successful validation and
the assurance of consistent process performance.

More specifically, For compliance the characterization should provide:

» an understanding of the role of each process step, such as where
impurities are cleared during a particular purification step

» an awareness of the effect of process inputs (operating parameters) on
process outputs (performance parameters) and identification of key
operating and performance parameters

> identify interactions between process parameters and critical quality
attributes;

» assurance that the process delivers consistent product yields and purity in
all operating ranges

> acceptance parameters for in-process performance parameters.

- Confidential 42




Eljaras karakterizalasa — miért éri meg?
This is a costly and time consuming activity in the product life cycle.

% Achieve compliance. Ultimately, the product should reach the patient. To
achieve this, manufacturers must validate the manufacturing process.
Process characterization is an integral part of stage 1 process validation.

% Avoid registration delays. A delay in the commercialization of a product has
negative impact on patients: They have no access to a drug they can
benefit from. Furthermore, a delay in the commercialization costs money.

% Avoid failed batches. Failed commercial batches in biologics manufacturing
cost companies millions of dollars. A thoroughly characterized process with

the right control strategy in place avoids deviations and failed batches in
commercial manufacturing.

Confidential 43
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Process Characterization Study Deliverables

A fully defined process with appropriate process controls established.
Products (product family) covered by the characterization.

Material limitations (where applicable).

Measurable process characteristics.

Identification of Sources of anticipated significant process variation.

v VvV VvV V V V¥V

Proposed process controls strategy (recommendations) such as:
- setup parameters,
- process instructions,
- nominal process settings (optimized for “best case”),

- operating limits of the process identified (anticipated operating ranges
including the “worst case” (min/max) settings.

- actions to be taken if control limits are exceeded

- Confidential 44




Kontrol stratégia - definicio

Control strategy

A planned set of controls, derived from current product and process
understanding that ensures process performance and product quality.
The controls can include parameters and attributes related to active
substance and finished product materials and components, facility
and equipment operating conditions, in-process controls, finished
product specifications, and the associated methods and frequency of
monitoring and control (ICH Q10).

- MIT?
- MIKOR?
- MIVEL?

- MILYEN HATAROK KOZOTT?

- Confidential 45




omponents o

Industry and Assessors Think About

ICH Q10

Control strategy:

Pharmaceutical
development

A planned set of controls, derived from
current product and process understanding
that assures process performance and
product quality.

The controls can include parameters and
ibutes related to drug substance and
zt-materials and components,
operating conditions,

ess confrols, finished product

Control of
input material
attributes *

Description of
manufacturing
process *

/:— ifications, and the associated methods * Included in
and frequency of monitoring and control Design Space,

when applicable

Justification for
non-routine testing,
RTRt.
predictive models

Peppie, Science and Regulz

Confidential




Kontrol stratégia - torzskonyvezeési
kovetelmények

Control Strategy
All products MUST have a control strategy

Minimal Enhanced
d Drug product quality controlled d Drug product quality ensured by risk-
primarily by intermediates (in-process based control strategy for well
materials) and end product testing understood product and process
= QTPP d Quality controls shifted upstream, with
» CQAs related to the drug product the possibility of real-time release

testing or reduced end-product testing

d Systematic evaluation, process

understanding

+ Prior knowledge, risk assessment
« QTPP

« CQAs, CPPs, Mat CQAs

- Functional relationship between CPPs, Mat
CQAs and CQAs with related ranges

Establishment of design space - optional

Enhanced Control Strategy (eg PAT,
RTRT)

4 Continual improvement

= Appropriate manufacturing process
= A control strategy

(.

ICHQ8 ** %

ICH Q8/Q11 training*lorn etal 217

Nl



Kontrol stratégia elemei

Gyartas
I. Input material controls for DS and DP manufacture

- Risk assessment and qualification
- Raw materials, excipients, primary packaging materials

II. Process control elements
- Procedural controls
. Facility
- Equipment
- Process parameter control
. CQA, QTPP, CPP, non-CPP, process validation exercise

III. Testing control elements
- Cell line characterization
- Genetic stability
- Viral clearance studies
- Resin lifetime studies
- In-process testing
- Hold times
- Shelf life and stability
- Bulk harvest test
- Specifications
- Reference to stability program
- Comparability
- Process monitoring (testing and evaluation)

- Confidential 48
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proteinA capture chromatography & &0
N & process step
Low pH inactivation
IEX SEC N-Glyc.
+
CIEX intermediate chromatography & <Z( <| > ;‘-‘. = = = 2 s | w
Al =<| x| 8| S| S|+% =
|l o| —~ | O | S ;:I- | O
MMAEX polishing chromatography & > s
Weight 10110 10]3.3|3.3[(3.3| 5 5 5 5 | criticality
Process Step
isP
CEX 3 019 3 3 9 9 0 0 0 215
Supplementation & Bulk filling ANV AEX 3loloflolo]lo|[3]0 0 0 45
formulation oj]ojJof[fo]Jo]JOoO[O]O 0 0 0
Drug product process —
positive effect 151919 3]0f[9]12{f0 0 0
negative effect 0J]0]9]0]3]0]JO0]O 0 0




Case study 2. - Uzemi virusfertézések

Raw materials as a source of contamination in
large-scale cell culture

Article in Developments in biclogical standardization 93:21-9 - February 1998 with 107 Reads

Source: PubMed

Genzyme Detects Virus
Contamination of Bioreactor, Halts
1ul2, 2008 Production

Jun 17, 2009 By Laura Bush

Genzyme Plant Shutdown Could Mean up to
$300M in Lost Sales

Sales of drugs for Fabry, Gaucher’s, and Pompe diseases will take a hit.

Global Vaccine Safety

Porcine circoviruses and rotavirus vaccines

Extract from report of GACYS meeting of 16-17 June 2010, published in the WHO Weekly
Epidemiological Report on 23 July 2010

Genentech,
1993/1994
CHO, MVMV,
RT-PCR

Genzyme,

2008, BEL,

2009 MA, USA

CHO, Vesivirus 2117
RT-PCR

GSK,
2010.03, Rotateq
PCV-2 DNS

végsO Kiszerelésben és
,bulk”-ban

Merck,
2010.05, Rotateq
PCV-1 DNS

() i —



A virusbiztonsag harom ,,pillére”

,m————— - Szolvens/detergens\|
[ \ PSR I
I’ MCB/WCB : UV-C inaktivalas :
; Kkarakterizalas \ Savas inaktivalas |
\
:- In-vivo tesztek \ Nanosz(irés :
I+ HAP/RAT/MAP 1~ N Spike-and-Run |
I
1* RT-PERT esszé Specifikus modell 1|
1 |
:- TCID esszé : virus :
I+ TSE/BSE I Nem specifikus I
I I modell virus I
\* Endogén virus |
N o __ ’ Jellemz6 modell I
virus !
N N - - -7

I‘- Bulk harvest teszt

|
|
I« Purified bulk teszt |
|




Virusbiztonsag - viral clearance rész

Ultrasz(irés és segédanyago

MulV - Upstream eljaras 7
e | L Y e/
PRV = @ o Y
m MVM C__Cenifugées ) = \
® Reo-3 . \ 1
C_dsdgisiis ) (e
Cikoselids ) e j
Protein A kromatogréafia ., J
Savas virusinaktivalas
Kationcserés kromatografia MVM
oN Anioncserés kromatografia
0
om

Hatoanyag bulk sz(lrés és fagyasztas

|| ST

Készitmény technoldgia = inaktivalds = nanosziirés = kromatogréfia




K+F labormenedzsment

Benko Zsuzsa, Siito Zoltan

- Confidential



Personal take home message

Hard Skills VvS. Soft Skills

Teachable abilities or skill sets Also known as "people skills"
that are easy to quantify. or "interpersonal skills."

[ReF05 2 Proficiency in a foreign language - Communication
E A degree or certificate . ‘7‘ Flexibility
- F
' ' Typing speed \ ’ |ﬂﬂ Leadership
@ Machine operation "_'H Teamwork
AN U
’Lt;‘;" Computer programming = Time Management
H) the balance

(%)




Laborterilet és berendezések

Type Capacity Count Vendors
Laboratory scale
chromatogarphy FPLC 10-100ml/min 6
systems
Pilot scale
chromatography FPLC 24-600L/hr 3
systems
Laboratory Borosilicate glass 0,66-5cm 50+
columns
Pilot columns Acrylic 5-80cm 12
Depth filtration | M2 MY Capsule [ o o 1 6m2 3
& Lenticular
Normal Flow Capsule &
filtration Cartridge | 1>0cm-2.>m2 NA
UV-VIS,
. Turbidity, pH,
Off-line sensors Conductivity, DO NA appr. 10
& RedOx
B Single gse, wand 10L-1000L 7
Mixing systems mixers
SS vessel 50-100L 5

Ellatérendszerek:: hémeérseéklet kontroll, E11 légsziré 95% >0,5um
visszatartas, 2-8°C hidegszoba és h(it6k, -20°C fagyasztok, szeparalt anyag
és személyzsilip

(%)




Debreceni Biotechnolégiai Uzem

Emldssejt-tenyésztés & downstream feldolgozas (DS) x\“
®* Készitményfejlesztés és gyartas (DP)
®* Analitikai tdmogatas

* Jelenleg klinikai vizsgalatra gyartasok
®* CMO tevékenység
®* K+F MBL labor

-



Mukodeési kornyezetiink




Technologus feladatkorok

Laci RGB-09 RGB-08
Viktor RGB-09 RGB-08
Balazs RGB-08 RGB-02 RGB-14 RGB-19

RGB-14 RGB-17

RGB-14

*+ projekt

szakterllet |épték

-



I Technikusok 1. - Elokészito muveletek

Toltés aramlassal (flow packing): Fix magassagu toltés
(stall packing):

o

<
L
N~
Axialis kompresszid (axial compression): Dinamikus axialis

kompreszié (DAC):

=

N~

L

-_—

(%)




Technikusok 2.

Toni labormUszerfelelés, GMP miszakvezetd
Nelli vegyszer és eszkozrendelések
Gyuri pilot és uzemi berendezés felelés, GMP
mUszakvezetd
Gy6z6 belsé raktar kezelés
Kati labor és irodai berendezés leltar
Robi automata pipettak kezelése
A B A B
DE DU
A (7-15) | (13-21) OF Py
DE DU
GyGy (7-15) (13-21) DE bU
DU DE
VU 1a22) | (6-14) Pu O
DU DE
PR (1422) | (6-14) Pu O




I Feladatokrol — szemeélyekre bontva

- Juliska

Géza




Feladatokrol — idoben szukitve

- Juliska
Géza
- Lajos
- Eva
- Reni

Béla

-



Priorizalas - projektcélok

l. RGB-10 <= $$$

1. RGB-02
1. PEG mindsités
2. KO36 elszinezbdés
3. KO82 As és KLKT kritériumok

lll. RGB-14
1. laborléptékld kromatografia
2. formulalasi lépesek (TFF-VF-F&T)
3. léptéknovelés
4. Gzemesités

IV. RGB-08
1. I1l. 5000L hatéanyag gyartas
2. mUkodési tartomanyok meghatarozas lezarasa
3. folyamat-validalas elinditasa
4. laborléptéekl folyamat-validalasok (?)

V. RGB-03
VI. 1. tudomanyos tanacsadastal fugg

RGB-17
DSP fejlesztés tamogatas

-




Tovabbi célok

A projektfeladatokon tul:

. Technoldgus tehermentesités

. Bels6 folymatok javitasa (oktatasi matrix)

. GMP gyartas, problémak megsziuntetése

. Hibak minimumon tartasa

. Eszkoz-, vegyszerkészletek naprakészen, berendezés allapota

. Dokumentacids visszakovethetdség és adathiliség papirforma és

elektronikus (ELN)

=+

Uj eszkdzdk berendezések (TECAN és HTS megkozelités)

. Szellemi termékek pl.: szabadalom

. Niche temékeket célozva

. ,jonnahaborutdl” valo eltavolodas

. Fejlesztés és exploracié arany eltolasa exploracio iranyaba

-



Csoport perspektiva - Gjratervezés

RGB-08

RGB-14

Karakterizacio

Labor és pilot
feldolgozasok

=)

HTS
exploracio RGB-14
HTS T y
karakterizacio 'ncense-in
projekt?

RGB-14
karakterizacio

Labor és pilot
feldolgozasok

Coli projektek
tamogatasa

Kollaboraciok

a kapacitasainkat tobb kisebb feladatbdl kell feltdlteni, kllsds feladatok és tobb menedzsment

igénnyel parosul

(%)




Tracker tools

= Slot plan

(%)

PROCESS STEP

BIOTECH UPSTREAM . " r"vaI' //

//
.
L
.
.
.
//

|
.

Staff schedule

2019.

35(8L) | 36(8L) a7 38 39

01.jan 02.jan 03.jan 04.jan 05.jan

15.jan

16.jan

17.jan

K Sze Cs P Szo

Task tracker
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Formulation challenges
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