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NDC 50242-040-62 SINGLE-DOSE VIAL

olair

Omalizumab

FOR SUBCUTANEOUS USE

Biosana
Pharma

A Monoclonal antibodies and biosimilars - lead candidate: Omalizumab C

KEEP REFRIGERATED. DO NOT FREEZE

A Successful in phase | clinical studies and analytical bio similarity

Genentech Uy NOVARTIS &

A First continuous end-to-end manufacturing platform (Mycenax, 2018) D




Project & 3C process introduction

ADevelopment of a continuous manufacturing platform
for our leadmAbproduct: a biosimilar to Omalizumab Xolair®

2" GMP Qualification 34GMP
Early PD Continuous Campaign Phase 1 Study & Validation of Campaign
(batch) PD Run (CTM) Completed 3C equipment (CTM)

Engineering 1stGMP IB submission Manufacturing
Continuous campaign Start Phase 1 site transfer
Systems Technical Confirmation
batch runs

Biosana

PHARMA






Skids.AlarmsCverview

State

| Group | Type

| Name

AlarmComment

TimelCT ‘7‘ Lirnit |Current‘u"alue Operator

AlarmDuration

PC618

Mo active alarms

—

Username:
HALGROUP\jvdlaar

QChange User
o Log out 0

AVEVA
SYSTEM
PLATFORM

General Settings

Auto Logout Time: 600 s

Tia Portal Version: |PC618_Siemens_V1.0.0

Set PlantState
ME Running v

Area Alarms

\ 4

Stored Checksum

Harvest

Filt

MF F0 74 C6 69 99
CD
Vi

ratrion

o 7 Maode

Enable

Area Alarms Set PlantState

Harvest Runnlng ”

Skids

Critical 3le
High 42

Low 24
Mode: Enable
Active 29
UnAcked 62
Running

LA Mode Enable

Area Alarms Set PlantState
PCC Running v
1 Mode Enable

Area Alarms Set PlantState

o Vi Running v

b 7 Mode Enable

Set PlantState

Running v

Area Alarms

PCC2

i Mode Enable

Area Alarms Set PlantState
AIXNE Running v
9910 Mode Enable

Area Alarms Set PlantState

o Running v

o 6 Mode Enable

7 SKIDS
CONNECTED

A MF

A HC

A PCC1

A VI
A pPcc2
A AIXNF

A CD

A T4 49 ENG 1011AM []



192.168.30.208 = X

State Group ‘ Type ‘ Name AlarmComment | TimelCT ¥ | Limit | CurrentValue | Operator AlarmDuration A Useéﬂag!el
UNAGK  MPCo. DSC MG 202305011025 we  Twe 000000000000 DR
UNACK MF_Co... DSC MF_d 2023-05-0110:25  true True 00000:00:00.000 @cnange Usor
o e Log out 0
PLC Checksum:; FO0 74 C6 69 89 0A A7 66

ananETOB A nnnnnnn o PT001 FT003 V013

: —e—' L — "Il Poos
malo‘:‘)l ..... : m m Q @gﬁ Harvest

HvV022 1

Rinse Buffer

|_l\| Controlled by MFCS

{ 2 \
poos( )

Sy &

— X Vi3
——— BR1 LN
PV[@0.43  |umin T e
1ol @000 | < Y
Waste ba
V045 g
Nt —_— FT004 V025

aais
HV023 I == @@' PY[Q 0.07 o P011 Q

B T 001 T? 4 o | Q %;ﬁ Harvest

Controlled by MFCS | V026

PV 000 |rem Production &

Total © 000 |kevs Rinse Buffer i
YWasle bag

Pv[ﬁ]"mm o V006 % V001 é
TAGS AND T i | |\ | &% PLC BASEL
CONTROL b Ty L CONTROL
ACTIONS 1 | s on el SUPERVISE

vos HV031 _« Hvozgi . BY AVEVA
Q Q | SYSTEM

M N Q{ HV007 ‘

INSTRUMENT

NaOH /

; Rinse Buffer
| |
Silence Buzzer wos |

Silence time leftt 0 sec HV028 L\
1002 o P025 Pozs | Jo PLATFORM
Loop status:  Chillaxed T~ l 7\ P025 Movable handpump Waste bag
Loop Time: 00:00:38 — @ o -
Step Time: 00:04:08 Hvo08 L @— P @000 |rew

Total| (=) 0.00 [kRevs

Recipe Time: 00:00:00 ] /'
Cycle Count: 0 L

A T ) ENG 1:11AaM []



Harvest.Overview 192.168.30.208 = [m)] X

Username:
HALGROUPYjvdlaar

e Change User
@ Log out 0

4 pce1s

v Skids v Harvest v

1

e Harvest i PLC Checksum; BC 95 63 FE C9 3B E8 BB

sB Loop status:  No recipe running =
Loop Time: 00:00:00 Silence Buzzer To14

Step Time: 00:00:00

TO11 Recipe Time: 00:00:00 Silence time left: 0 sec

Cycle Count: 10 ST001
HV041
From KSep /I 4 Sample point Depth Filter o -
13 Drais — mm (P02
oo (@02 Julfl /|[rv[@ 138 | . ] I A,
L _J | l/_l ' >/ —1o< [©0s o] Do T
PV e 0.00 mimin ‘/_
HYBRID ,OG,L——QO_M | | S—

CONTROL BY B | &
AVEVA .= Bl /- oo T T wa
SYST E M From ME1 I/ST __{:__»_L_C_Sample poit

PLATFORM e ik
! SF filter swap | To PCC1

MFCS AND
UNICORN ivasts veg

PCC1 interaction

UNICORN INTERFACE
- Z‘g“ § INTEGRATED INTO AVE
| B> From MF2 SYSTEM PLATFORM

Controlled by MFCS

YWaste bag PCC1 5
A T @) ENG 1e12aM  []




CTM1.4

STR Metabolic Parameters
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NovaMedicaBioProfile® FLEX JErEE-——
cell size distributions (growth phase)

----------

FLEX2 Automated Cell Culture Analyzer
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Pharma & Life Sciences | Singapore & The Netherlands

BiosanaPharma requires a reliable clbaged
data platform for continuous manufacturing

Challenge

A Massive amount of process parameters and attributes at different scales and sites.

A Data stored across several different databases and devices, e.g., NiV@§|ex
AVEVA, Excdic, as well as in paper files.

A Real time scaleip performance monitoring, failure mode and excursion monitoring
needed.

A Connection needed to commercially available modelling packages. 4 KS FdziidzNB 2F 06 A2 LKL
Solution ontinuous endo-end processing.

Using AVEVA Data Hub as cloud data platform to collect data from various sources at The cost of goods of antibodies will decrease
the development laboratory and the manufacturing site is promising to ensure a factor 10 in the next decade by innovation,
comparability, data integrity and contextualization. driven by pressure on originators and choice
Results of health authorities for biosimilars.

Simple, secure data sharing allows the customer:
a) A single pointof-truth, well contextualized, well searchable redime and
historical data. Maarten Pennings, CTO, BiosanaPharma
b) Efficient realtime visualization and offline analysis.
c) Process parameters and quality attributes and excursiassngSIMCA Osdine
MVDA models.

The AVEVA Data Hub solution is a powerful tool for process development as well as _ —_—
. . L —
manufacturing and can become the hub for the future of biopharma cail Tore AV_VA

N


https://www.aveva.com/en/perspectives/success-stories/cfs/
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Data Sources Singapore Laboratory

Source System Location Protocol
Ambr 250¢ OPC UA Singapore | Pl Adapter for OPC UA
Spectroscopy Module OPC UA/File Singapore | Python Script to process files
MFCS 3.t OPC DA/UA Singapore | Pl Adapter for OPC UA
KML10Qg Serial {bd) Singapore
Levitronicstbd Singapore
ABER ViamassModbus Seriakk Modbus TCP bridge | Singapore | Pl Adapter forModubus TCP
BioSMB; OPC DA/UA (Beckhoff PLC) Singapore | Pl Adapter for OPC UA
(Dianomic Foglamp)
Novaflex 2¢ CSV Files Singapore | Pl Adapter for Structured Files
Image processing through custom tool
ThermoFisheHPLQ; tbd Singapore
HPLC Data Analytics
Chromatograndata
Offline data (Laby CSV/Manual data Singapore | Pl Adapter for Structured Files/Simple Web interface
Unicorn, SQL Database Singapore | Pl Adapter for RDBMS

In scope for Lighthouse project

B
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Data Sources\etherlanddVlanufacturing Site

Source System Location Protocol In scope for Lighthouse project
AVEVA SysterRlatform Historian Leiden Backup SPH ServelPl Connector | Yes
2020R2 (Backup) for Wonderware¢ Pl Server Pl to

ADH
Unicorn (Backup), SQL Database | Leiden Pl Adapteffor RDBMS
MFCS 3.1 (Backup)CSV Files Leiden P1 Adapterfor Structured Data Files | Yes
Novaflex 2¢ CSV Files Leiden P1 Adapter for Structured Data Fileq Yes
ThermoFisheHPLGQ; tbd Leiden
- HPLC Data Analytics
- Chromatograndata
MAST Sampling Systethd Leiden

Offline data (Labg CSV/Manual datg

Leiden

Pl Adapter for Structured Data
Files/Simple Web interface

18
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Data Flowc HalixManufacturing Sitg
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19 * Data wasmportedinto AVEVA Data Hubom backupsdueto GMPrestrictions
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AVEVA Data HupB

everywhere

oooo0oouooo0ooobuoooooooao

AMBR_SP_2.ambr 250.Bioreactor 12.CER - unnormalized, integrated
AMBR_SP_2.ambr 250.Bioreactor 12.CER - unnormalized
AMBR_SP_2.ambr 250.Bioreactor 12.CER - integrated
AMBR_SP_2.ambr 250.Bioreactor 12.CER

AMBR_SP_2.ambr 250.Bioreactor 12.Cell viability
AMBR_SP_2.ambr 250.Bioreactor 12.Cell density

AMBR_SP_2.ambr 250.Bioreactor 12.Cap off

AMBR_SP_2.ambr 250.Bioreactor 12.Calcium

AMBR_SP_2.ambr 250.Bioreactor 12.Bleed volume removed from biore...

AMBR_SP_2.ambr 250.Bioreactor 12.Bleed total volume_SP
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed total volume
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed to level total volume_SP
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed to level total volume
AMBR_SP_2.ambr 250.Bioreactor 12.Bicarbonate
AMBR_SP_2.ambr 250.Bioreactor 12.Batch name
AMBR_SP_2.ambr 250.Bioreactor 12.Base volume pumped
AMBR_SP_2.ambr 250.Bioreactor 12.Base pulse flow on time_SP

AMBR_SP_2.ambr 250.Bioreactor 12.Base pulse flow off time_SP

ringingin datafrom

AMBR_SP_2.ambr 250.Bioreactor 12.CER - unnormalized, integr...
AMBR_SP_2.ambr 250.Bioreactor 12.CER - unnormalized
AMBR_SP_2.ambr 250.Bioreactor 12.CER - integrated
AMBR_SP_2.ambr 250.Bioreactor 12.CER

AMBR_SP_2.ambr 250.Bioreactor 12.Cell viability
AMBR_SP_2.ambr 250.Bioreactor 12.Cell density
AMBR_SP_2.ambr 250.Bioreactor 12.Cap off

AMBR_SP_2.ambr 250.Bioreactor 12.Calcium

AMBR_SP_2.ambr 250.Bioreactor 12.Bleed volume removed fro...
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed total volume_SP
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed total volume
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed to level total volume...
AMBR_SP_2.ambr 250.Bioreactor 12.Bleed to level total volume
AMBR_SP_2.ambr 250.Bioreactor 12.Bicarbonate
AMBR_SP_2.ambr 250.Bioreactor 12.Batch name
AMBR_SP_2.ambr 250.Bioreactor 12.Base volume pumped
AMBR_SP_2.ambr 250.Bioreactor 12.Base pulse flow on time_SP

AMBR_SP_2.ambr 250.Bioreactor 12.Base pulse flow off time_SP

B
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AssetContextualizatiorand datavisualization

VisualBiatioastbixe deassroAVANMB RIZGEBiueactor
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03 AM 06 AM 09 AM 12 PM 03 PM 06 PM 09 PM
M4 @ 29.04.2023, 00:02:57 to 30.04.2023, 00:01:58 = » Qo

Name Timestamp Value uom Min Max Avg Total
Singapore_AMBR_Bioreactor 06 € Biosana
. BN (headspace) flow | Value 30.04.2023, 00:01:47 7,289 6,87 7,775 7,309 51.316,403 i
. Bo. (headspace) flow | Value 30.04.2023, 00:01:57 1,949 1,713 2,346 1,943 13.595,731 i
. @ 0:valve open | Value 30.04.2023, 00:01:57 1,044 0,882 1,323 1,08 6.445747 i
. B Permeate flow rate | Value 30.04.2023, 00:01:57 19,19 16,938 19,707 18,505 131.639,131 i

T
Apr 30
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Datafrom NOVAFLEX Analyzer

Visualization of data from individual samples

e ~
NaN 0 0 40:00 2021-12-01T11:54:35Z 2 ; . 5
50 11 100 100 400 1.0 1.0 1.0 1.0 B 110

¥ Download CSV

2021-12-03T15:42:19Z

08
— 4,929

MU 3C-CR3-STR1A 30NOV21 MAFT BLEE BM p;oduction Medium 005 ___ 3C-CR3-STR1A 02DEC21 PRE BLD2
- Defauf ————— — — — — — — — — — — — — — — — — — — — — —— pefaut ———————————————————————————————————————————— pefault -
'~ StandardCHO No data S rdf
e - =g
- 3C-CR3-STR1TA —————— 3021-CR3-PM-005 —m——————————————_______ 3C-CR3-STRIA ~
~-CH) ——————  ——————CH0 ————————————— CHO -

=0 ——————no0.042361111 * 0.042361111 ~
- 21183010 21236019 21236019

- 21063022 — @ ———— 21063022 ———  —————————————————————————— 71187067 *~
- 21095022 ——m48@™ @@ X X 2109502 —0 0 X — — — —————— 21095022 ~

peopoCcEDB

)

=200 ——— 2\ vV - ———— 00— 21188054 %
L1 e — -

Dec{ 01.12.2021,02:38:17 |g am 09 AM 12 PM 03 PM 01.12.2021,19:36:20 | Thy 02 03 AM 06 AM 09 AM 12 PM 0

-10

30 oo pm Fri 03 03 AM 06 AM 09 AM 12PM
M« @ 01.12.2021, 00:00:00 to 04.12.2021, 00:00:00 ~ b

" Timestamp @ STR1| Comment STR1 | Sample_ID STR1 | SampleType B STR1|pH
Q@ 01.12.2027,02:38:17 01.01.1, 07:00:28 3C-CR3-STRTA 30NOV21 MAFT BLEE Default 7
Q Min: 0 Min: Min: Min: 6,858
od Max: 0 Max Max: Max: 7,037
16:58:03 Average: 0 Average: Average: Average: 6,963
Delta Delta Delta Delta 0,008
Q@ 01.12.2021, 19:36:20 01.01.1, 01:00:28 Production Medium 005 Default 7,008

No data
21236019
21187067
21095022

RESET 4 Q ¢

- GROWH MED‘IUM 'IHODUCTION.MEDIUM 009
Default
No data

STR1
3C21-CR3-GM-009
CHO
0.042361111

-—— MAST_TEST_Chem -
No data
=
7= 3C21-CR3-PM-009 -
B E— [ R

b No data
21236019

S=———— 21187067 *
~——————— 21095022

21188054 "= 21188054 *
Flex2 -——— Flex2 -

03.12.2021,16:51:32 [3.12.2021, 23:19:26

Min;
Max
Average:
Delta

® STR1| P

100,1

-

B

josana

PHARMA



Use Data Views texposedatato anyexternal
modelingapplications e.g. SIMCA

Create a Data Viewhich contextualizeslata
Fromdifferent sources

Narmx

AMBR Reactors £ Manage Quer

R 2 standard O N
AMBR Reactors Singapor. Data View Shape @ @ Standard (O Narrow

Filter Fields s X 1 v | @@ AuvoRefresh [& View in API Console
Index Field A A Showing a preview of the first 1818 rows
Timestamp Timestamp CO; (headspace) volume Value @ = CO. valve open Value @  Crossflow cycle time Value @  Dead cell density Value @ DO before offset Value @
o 268.04.2023, 00:00:00 38.626242274229654 2997615312015048  17.139999389648438 0 48.64425320142328
268.04.2023,00:05:00 38.626242274229654 2.9830320776488786  17.139999389648438 0 48.64586795890394
(] Grouping Fields A 28.04.2023,00:10:00  38.626242274229654 34843983809947794  17.139999389648438 0 51.131301882549
28.04.2023,00:15:00 38.626242274229654 34414037969076148  17.139999389648438 0 52.1365651452739
= .'f“mc H 28.04.2023,00:20:00 38.626242274229654 3440767732839658  17.139999389648438 0 51.4119887731431
268.04.2023,00:25:00 38.626242274229654 3.8514206170077445  17.139999389648438 0 52.9918764699286
28.04.2023,00:30:00 38.626242274229654 4.000355998226811 17.139999389648438 0 52.759969070407¢
28.04.2023,00:35:00 38.626242274229654 4.143332006263811 17.139999389648438 0 55.419145456318¢ B
268.04.2023,00:40:00 38.626242274229654 4.128649108389461 17.139999389648438 0 53.6882561504673
[ quem © Biosana  Assets 28.04.2023,00:45:00 38 626242274229654 39976505121248547  17.139999389648438 0 52.9998349827921
28.04.2023,00:50:00 38.626242274229654 3.942050433359539 17.139999389648438 0 52.197881797069854
centima e i 28.04.2023, 00:55:00 38.626242274229654 39913080517844044  17.139999389648438 0 52.89523214598697
z 28.04.2023,01:00:00 38.626242274229654 3 753 171 4 0 53.537387505304366
[0  IdentifyingValue Acid flow rate Value Uom P = 28.04.2023,01:05:00 38.626242274229654 3.9819591590899948 17.139999389648438 0 55.005775108517305
: ‘ ) ) 28.04.2023,01:10:00 38.626242274229654 3.847166711696888 17.139999389648438 0 53.61778179343581
[0  IdentifyingValue Acid volume pumped Val.. B s 28042023 011500 38 626242274279654 3 R4A012186819008 17.139999389648438 n 53 5783746336434 >
Property Id - Acid volume pumped | V. T -
perpsge | 50w 1-500f 1818 >
[0  IdentifyingValue Air (headspace) flow Valu & T
Pty 10 Al (s T i H

————— v 4/28/23 12:00 AM - 4/29/23 12:00 AM, 00.00:05:00 ~ |4 interpolated ~ Cancel Save and Close

23

ConsumealatathroughREST Alef ADH
usingPythonmodulein SIMCA

Favorites 8 x
. Favorite plots and lists
Scove Scatter Plot
L Score Scatter 30 Plot
Loading Scatter Plot
Distance to Modl X
Hoteling's T2Range plot
U 7S plots
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-
4 Restionstvp
Oterved v Proficted
Ly
. ScHpt exampies
* Complerment batch project
ste propect
e spectal project
rpont prectionset
4 Erable ribbon phugin exsmple:
@

3 Sakerseast py
Project favorites
Python console

erevary | Oveview Varable Scoves Hoteling's DModX JE1acc s wiogs | Ob algred | Crote
s eagoad
Data Explorer 3 x
Scores 1[1] - CreateProject (M1, OPLS) DModX - CreateProject! (M1, OPLS) Scores Batch Plot - =
s dov
wose | Compoomt: 1
e Al batches |
Comro s [3 31 v, A < [
p— o 5t rmove e ovorage ¥
Koo
¥ AR PR s s R L P ' o
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3 3 3§ 8 1 3 3 3332 13 31 1 X/¥ Overview - CreateProject! (M1, OPLS) W) | 04
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111 i 1313131 F 121
B 3 8 8 Y 33 B3 &3S § 8 § 1o
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Insilicotools for optimization
of a continuous bioprocess

Determining optimal feeding strategies
Chris McCready

Sartorius Corporate Research | Advanced Data Analytics
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Bioreactor Scaling The Challenge
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Physical Parameters Versus Metabolic Behavio

Bioreactor

Specific
Transfer
recipe

between
scales

Verify recipe
for scale

Reproducibilit
y and stability
of scale and
ranges

Scaling error
assessment

_ Hardware Independent
1. Build scaleip model
A Adjusting process

Physical parameters Metabolic behavior parameters and feeds to
- : optimize process

A Consider during simulation
how clones behave in
bigger/ smaller scales

A Selecting best celines for
| — —_— intensification and robust

’ scaling
I 2. Optimize scaledp process I
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The Data Set

Data scale: Compromises Step 1: Investigate raw data for obvious errors or strange behavior

three different scales VeD - (M1, PLS) e
MinO: Ambr15 Colored according to Scale B Fiot
) -=- +3 std. dev.
MICfO+ Ambr250 40 -=- Average

-=- -3 std. dev.

w W
[N,
P R S|

Pilot: 22000L

Data scale: compromises
10 variables
From cell counter 0-
From metabolite analyzer 1o

XVar[VCD]
o o NN
o un o wun

Time (days) (shifted)

SIMCA 17.0.2 - 21.03.2023 19:15:39 (UTC+1)
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The Difference ldentification Plot

Condense data with PCA

Each process represents one
batch

Each dot represents all data
for that batch

The closer the dots together
the more similar they are

Key observation

Separation according to
scale

Micro+ more scattered
compared to pilot

None of the Micro+ runs is
overlapping with pilot group

28

Scores - (M4, P

Step 2: Assess relative distance between runs

CA-X, BLM) I Micro

Colored according to Scale . Mlcro+

15 - Il rilot
10 - ———

1 e 39 S

5- 1 57 28V g3 O 653 14
51l ol
Y 59 60
S poh, Sl 8®c0 120 8 |
= 0 @02 3y 1110 -'

] 45 ‘§p.29 @ 12 /

-5 28 @
- 27 15

1 \\_\ ‘. 34 @33 26 ' i? //"'//

-10 4 : — @55
24

’15 T T T T T T T T T 1

-15 -10 -5 0 5 10 15

t[1]
R2X[1] = 0,303; R2x[2] = 0,166; Ellipse: Hotelling's T2 (95%)
SIMCA 17.0.2 - 21.03.2023 19:23:25 (UTC+1)
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Use of contribution plot

Each line represents a
parameter

The further away from the
X-Axis the stronger is that

arameter contributing to
he before observed
difference

Key observation

Sodium and pCO2 are
higher in the Micro+ scale.

Both are used for pH control
and can point towards
problems with pH controller
In small scale

The Problem Understanding Plot

Step 3: Identify the difference

Score Contrib(Group 2 - Group 1), Weight=p1p2

Sources of Variation - (M4, PCA-X, BLM)

Colored according to $SourcelD

S

— Glucose

— Lactate

mm Osmolality
Potassium

mm Sodium

— Titer

— VCD

— Viability
= pCO2
— pH Offline
p0O2
e —— R
\/\/ﬁ
o 1 2 3 4 s 6 7 8 9 1 1
VarlD($MaturitylD) S 12 (UTC+1
SARTORILS Biosana
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Mechanistic model of cell growth

L] Kinetic model containing known phenomena
e d Xved Fbleed 8.447214
y r I u t u re O e e (l“eff — Udeatn — )Ipm ; 8.8349892

d Xdead _ Fpleed
. . Wdeath Xved = k!_yse + v ) Xdead

dXiyse _ (Fharvest + Foleed) i
2% = Kiyse Xgeaq — 00, = Tracking of lysed cells

Combining mechanistic and data driven modeling g Gt Tkt bty

dt v biomaterials

* Heff = Pmax Osup Omn (T, PH, ...) = Growth modifications
Pe rfu S I 0 n b I Gp roceSS * Haearn = Kaeath + Keoxic Xiyse = Accumulation of toxins
Purpose P
T
Calibrate a model to predict process operation . %: KoXyeq —Mq: = Product material balance
2 . o kg = T, pH, gl6, GG, oo, P ior Xiyser e = ML model of productivit
Determine feeding strategy to optimize product o = fu(F.T.pH. 916,106, . @yio iyser-) mecsieTpreshetiy
. « Six coefficients: Wmax Kdeath - klyse yKioxic - Kinn. Ko

Opportunity

Wet-lab experiments are time consuming

Digital simulations to enhance lab results

Process drivers

ML model of productivity (yield)

Feeding (perfusion) rate drives cell behaviour

Removal of accumulated toxins and inhibitors

Simulation
model E>
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