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1 Introduction

1 Introduction

UniFlux systems

The UniFlux™ series is a standard line of cross flow filtration systems. The systems are

intended for pilot to production scales biological separations. The systems are config-
ured to operate hollow fiber cartridges suited for microfiltration applications (e.g., cell

clarification/harvesting), or cassettes/hollow fibers for ultrafiltration applications (e.g.,
protein concentration and diafiltration in downstream unit operations).

UniFlux system range

The UniFlux systems are available in four sizes and are capable of processing batches
of <5to > 10000 liters of feed material, see table below.

Flowrange

Typicaluse

UniFlux 10 0.5to 101/min

Pilot scale production
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1 Introduction

Flowrange

Typicaluse

UniFlux 30

3to601/min
Small scale production

12t0 1201/min
Medium scale production
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1 Introduction

Flowrange

Typicaluse

UniFlux 400 (filters not shown) 40t0 400 I/min

Large scale production

UNICORN
UNICORN™ software provides full automation with data logging capabilities of the
entire cross flow process. UNICORN is 21 CFR Part 11 compliant, satisfying require-
ments for electronic records and signatures to meet increasing regulatory demands.
Method templates

UniFlux method templates offer a starting point for method creation. Templates are
basic methods that can be used as a starting point for developing customized
methods. The method variables in a suitable Template are adjusted to create a
method for the current application.

UniFlux Method Templates User Guide 28982285 AB 5



2 Safety

2 Safety

UniFlux Operating Instructions for your system describes how to use UniFlux systems
safely. Read the safety instructions in this manual before installing, using or main-
taining the system.
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3 Installation

3 Installation

In this chapter
Section See page
3.1 UNICORN 8
3.2 Method templates 9
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3 Installation
3.1 UNICORN

3.1 UNICORN

UNICORN installation requires the selection of the system type in order to install the
appropriate features. For UniFlux systems select system type AKTAcrossflow in order
toinstall the evaluation wizard for filtration. See the installation instructions in
UNICORN Administration and Technical Manual for more details. UniFlux method

templates require UNICORN 5.11 or higher.

Select System Type ‘X‘

- BETA System [axcept thoss listed belaw)
-Ettan LC System

- AR T Awpress System

- AKTA oligopilot System

- AKTAcrossflow System

- BioProcess System
- AKTAprocess System

< Back I Nests I Cancel |

Confirm that the Membrane System Evaluation icon is displayed in the UNICORN
Evaluation module. This icon shows that the evaluation wizard for filtration is
installed.
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3 Installation
3.2 Method templates

3.2 Methodtemplates

UniFlux method templates are delivered with file extension * . met . Toinstall the
method templates, copy and paste the templates into the strategy folder for the
UniFlux system. The path to the strategy foldersis [drive] \UNICORN\Server
\Strategy.

& D:\UNICORN)Server\Strategy\UNIOTOR_AA
File Edt View Favorites Tools Help [

Qeak - () (T D seach [roiders [

address |23 DAUNICORMSsrver|Stratsgy|UNIOLOR_AA

See  Type Date Madified
File and Folder Tasks SKE PAR File 01/12/2010 09:03
7KB SLBFie 01/12j2010 0

[ Mave the selected items
1) Copy the selected items

&) Fublish the selected items
to the web

() E-mail the selected tems

1KB BENFls 01/12/2010
QKB DYM File 01/12/2010 0
4KB  Microsoft Graph Chart  01/12/2010
3KB  NAMFile 01/12/2010 09:
25KB PIXFle 01/1212010

K Delete the selected items 7KB SLBFie 01{12/2010 0903
2KB SMMFile 01/12(2010 09:03
3KE SLBFie 011212010 09:03
Other Places 11KB SLE File 01/12/2010 0903
3K8 SLBFie 0171212010 09:03
Details 4KB SLBFie 01/12(2010 09:03
1KB SLBFie 01/12(2010 09:03
4KB SLEFile 01/12)2010 0903
10KB SLEFie 011212010 09:03
5K8 SLBFie o/12/2010
1KB SLBFie 0171212010 0%
2Kk8 SLBFie o1/12f2010
5KB SLBFie 01/12/2010 03
4K8 SLBFie /1212010
5K8 SLBFie 01122010 0%
11KB SLEFie 011212010 0

= i 2254KB File 01/12/2010
1KB CMPFie 01/12/2010

231KB  MET File 01/12/2010 10:06

254K MET File 01/12(2010 10:06

245KB  MET File 01/12§2010
244 KB MET File 01/12§2010 1

242KB  MET File o1f1zfz010

232KB  MET File 01/12§2010 10006
234KB  MET File 01/12/2010 10:06
235KB  MET File 01/12{2010 10:06
241KB  MET File 01/12f2010

264 KB MET File 01/12§2010 10006
244 KB MET File 01/12§2010 10006
242K MET File 01/12/2010 10:06
241KB  MET File 01/12{2010 10:06
240KB  MET File 01/12{2010 10:06

Tip: If desired, the templates can be renamed. For example, the "UF FS" designa-

tion can be removed.
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4

Method templates

In this chapter
Section See page
4.1 Overview 11
4.2 Utility methods 13
43 Non product methods 16
4.4 Product methods 20
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4 Method templates
4.1 Overview

4.1 Overview

How to use the method templates

Via Instant Run in System Control the user canimmediately startarunfroma
selected method template. Migration of process parameters from development
systems such as AKTAcrossflow™ are easily entered. Alternatively, users can amend
the templates to match standard operating procedures (SOP) or master batch records
(MBR).

Available method templates

A complete set of templates is available for the UniFlux systems 10, 30, 120, and 400,
and for the following filter types: Ultrafiltration Flat Sheet Cassette (UF FS), Ultrafiltra-
tion Hollow Fiber (UF HF), and Microfiltration Hollow Fiber (MF HF). Each template set
contains utility methods, non product methods, and a product method. UniFlux 10 UF
templates also offer process optimization methods.

The table below gives an overview of the available templates.

Method templates UniFluz 10 Sy UniFlux 30, 120, 400 Sy:
UF FS UF HF MF HF UF F$§ UF HF MF HF

UTILITY METHODS
Holdup Yolure Determination B B B B B B
Air Purge Retentote B B 2 B B 2
Integrity Test B B B B
Prepore System L] L] L] L] L] L]
HNOHN PRODUCT METHODS
WAATER FLUW TEST % % % %
RIMSE % % X % % X
RIMSE Plus FLUK TEST % % % %
FLUSH % % X % % X
FLUSH Plus FLUK TEST % % % %
STORAGE % % % % % %
EQUILIBRATION % % % % % %
CIP X X X X X X
PRODUCT METHODS
PRODUCT % % X X X X
PROCESS OPTIMIZATION

System components
Templates are configured for systems with the following components:

* TransferFeedPump

* PermeatePump

* FeedTank

s UV

The components are selected in System Setup. For systems that do not have all of

these components, the template may require updating for syntax and/or function. For
an example, see section
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4 Method templates
4.1 Overview

Suggested sequence

At pilot scale a workflow sequence may not yet be defined. A suggested sequence for
ultrafiltration application is shown below. For microfiltration applications, eliminate
the Integrity Test. The sequence of the steps may need to be adjusted depending on
the application. Make sure to test all steps for each particular application.

Pre-product steps
- Rinse
- Integrity Test

- Water Flux Test
- CIP (one cycle)
- Equilibration

Product steps

Post-product steps
- Flush
- CIP (one cycle)

- Flush
- Water Flux Test
- Storage

UniFlux Method Templates User Guide 28982285 AB



4 Method templates
4.2 Utility methods

4.2  Utility methods

Available utility methods
Each UniFlux method templates set includes four utility methods:

* Holdup Volume Determination
* AirPurge Retentate

* Integrity Test

* PrepareSystem

Holdup Volume Determination

This method empirically determines the total recirculation holdup volume including
retentate piping and filter. All liquid is removed from the recirculation loop via air
purge. Aset volume of liquid is transferred into the tank at 50% TransferFeedPump.
The default volumeis 1 liter for UniFlux 10 and 10 liters for the larger systems. The
liquid is recirculated for one minute. A Set_Mark is issued. The user calculates the
difference between the Tank Fill Volume and the VolTank reading. The difference is
the holdup volume.

‘_"J
Ues@RA 38 DL aNE

| Pessirtomaton | SwPooci | Setegr | Celboson | Logboo Evaatonlog | Ouetors | FewdName
Vosties | Sombng | TetMeted | Mo | Cokens E

B (Main) Al
000 Base Tene 1

= W00 ok Tank Drain n

= Mo ok Alr_Puge_Brtenate

= B 000 ock Tenk Fél

o W oo0 Mk Sop Tank il

- W 000 Mock Recodete Yoletent

D0 Aeventate. Cored_Vabve PO 1000 {351
000 etentets At
1D Marmah Retrtate o 103 (%)
110 *arosl Retertate How 00 (%)
b uieneooe oottt ST O
g

& M ooo Block Tank s

[ = J[ e ]

N

Feady [T

The holdup volume is necessary for correct VolRetent data. This is critical for concen-
tration factor and diafiltration factor calculations as these instructions latch onto the
VolRetent value.
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4 Method templates

4.2 Utility methods

Edit the hold

up volume

Follow the instruction below to enter correct holdup volume.

Step Action

1 In UNICORN System Control module, select System —Settings.
Result:
The UniFlux Instructions dialog opens.

2 Inthe UniFlux Instructions dialog, select Specials and System Volume.
UnifFlux Specials Instructions E‘
Instructions System_Yolume Parameters
i Hyst; o0l Skid [0.000 - 4.000]
By T:zf:ﬁ%\sab\ed e ~
TempOffset 0o @
O Alaims C
Devicedssy [0.000 - 1.000]
0 DEwcéAssy 0.0001 000w : ‘
O watchParam EZ::::U%UUUUU\ ‘ BiEa [RTED- 188
ATV _wavelength 0.000 = |
* B it L Hoses [0.000- 4,000
Set Selected Parameter To Strateqy Default Walue ] 0.000 =
I (0K 1 [ Cancel ] [ Help
3 Inthe Skid field, enter the correct holdup volume. Click OK.

Air Purge Retentate

This method uses the system air supply to remove liquid from the retentate in two
steps:

* Airpurgetofeeddrain (block Purge_Through_Feed_Drain)

* Airpurgetotankfollowed by tank drain (block Purge_Ret_Return_To_Tank
followed by Tank_Drain)

Air flow is generated by the instruction Integrity_Test Pressure. Default Integ-

rity Test Pressureis 0.5 bar. Default air flow time is 0.5 minutes.

Air_Purge_Retentate blocks are included in all product method templates. Purging
ofthe retentate lines can be performed prior to sample fill and/or during recovery to
maximize yield. If the blocks are not wanted, they can be removed from the method.

Integrity Test

This method is used for ultrafiltration applications. A test of the system integrity is
performed, followed by a test of the membrane integrity. The system integrity test is
performed with the feed, retentate, and permeate valves closed. The membrane integ-
rity testis performed with the permeate valve open for four minutes by default. A

Set Markis executed and then used in the Evaluation module to measure the air flow
curve value. Default Integrity Test Pressure is 1 bar.

UniFlux Method Templates User Guide 28982285 AB



4 Method templates
4.2 Utility methods

Consult membrane manufacturer's protocol for air integrity test. Ideally, when
membranes are stacked together in the holder, test each membrane individually to
avoid false positives. Also, for multiple membranes stacked together in the holder,
multiply the manufacturer's air flow specification by the number of membranes.

Prepare System

The method is used to rinse both the retentate and permeate flow paths. This removes
the previous liquid in the system and fills it with the current liquid to be used with the
filter. Each valve drain pointis rinsed. Default values are 0.5 minutes for retentate drain
rinse and 1 minute for permeate rinse at 10% Manual_Feed_Flow.

Inthe method, default tank level for UniFlux 10 is 2 liters and default tank level for
UniFlux 30, 120, and 400 is 20 liters. Default consumption for UniFlux 10is 20 liters.
However, tanks for UniFlux systems 30, 120, and 400 are supplied separately and are
available in different volumes. Therefore the working tank volumes and consumption
must be determined empirically for each configuration. Make sure to update the
instructions based on current tank volume, see Update tank volume, on page 29.

The block Prepare_System isincluded in all non product method templates.
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4 Method templates
4.3 Non product methods

4.3

Non product methods

Available non product methods

UniFlux method templates set includes eight non product methods:

* WATERFLUXTEST

* RINSE

* RINSE Plus WATER FLUXTEST

* FLUSH

* FLUSH Plus WATER FLUXTEST

* STORAGE

* EQUILIBRATION

e CIP

Tip: RINSE, FLUSH and STORAGE are similar methods with different nomen-
clature respective of their function. RINSE differs in that after a default rinse
volume has passed through the permeate of the filter a Hold_Until instruc-
tion follows that holds the method until the conductivity is Less_Than a set

value. The purpose for the separate methods is to allow for ease of use when
used individually or when combining steps into a larger method.

General information

All non product methods contain the block Prepare_System, see Prepare System, on
page 15.

Inall non product methods a Set_Mark (e.g.,"WATER FLUX TEST") indicates the start
of the method. The Set_Mark s inserted into the chromatogram and into the logbook
during a method run.

WATER FLUXTEST

Measures the water flux at a single, user specified, test value. The Set_Eval_Mark
instruction is used to allow UNICORN to automatically pull the data set into the evalua-
tion protocol for normalized water flux comparisons at 25°C and 1 bar.

Water Flux testing can be run on multiple cassettes installed in the holder. However, a
true Water Flux Test result for each cassette must be run on each filter individually.

RINSE
Removes the glycerine (or other) solution from the filter, which was used by the manu-
facturer for storage. It can also be used to rinse a membrane that has beenin storage
solution, such as 0.1 M NaOH.

RINSE Plus FLUXTEST

Combines the two functions RINSE and WATER FLUX TEST for time and buffer
savings.
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FLUSH
Removes residual feed, contaminants, and insoluble substances from the filter before
cleaning. It can also be used to flush the filter with water until residual solution (i.e., CIP
solution) is removed to an acceptably low level.

FLUSH Plus FLUXTEST
Combines the two functions FLUSH and WATER FLUX TEST for time and buffer
savings.

STORAGE
Equilibrates thefilter in a solution that is chemically compatible with the filter for long
termstorage, suchas 0.1 M NaOH.

EQUILIBRATION

Equilibrates thefilter and system with a buffer having similar pH and ionic strength to
the feed solution. The equilibration continues until any of the specified conditions is
met. The EQUILIBRATION block counts off of permeate volume and starts with the
subblock Totalizer_Reset that resets the permeate volume.

Endpoint conditions for
EQUILIBRATION

Any of two blocks can be used to specify the conditions; EQ_Endpoint_Conditions_L
or EQ_Endpoint_Conditions_G.EQ_Endpoint_Conditions_L isincludedinthe
template as default."L" stands for Less_Than, and "G" stands for Greater_Than.
These refer to the test for the Watch conditions on conductivity, pH, and UV. The
blocks also include a watch instruction for permeate volume.

The table below lists the Watch conditions of the blocks EQ_Endpoint_Conditions L
and EQ_Endpoint_Conditions_G.

Signal Watchinstruction Test Action

Permeate Watch_FT142VTo Greater_Than END_BLOCK

volume t

Conduc- Watch_CT101 Less_Than/ Cond Stable Base-

tivity Greater_Than line

pH Watch_AT121 Less_Than/ pH_Stable_Baseline
Greater_Than

uv Watch_AIT131UV | Less_Than/ UV _Stable_Baseline
Greater_Than

UniFlux Method Templates User Guide 28982285 AB 17



4 Method templates
4.3 Non product methods

CIP

Any combination of the above criteria can be used. Defaults for monitor signals are
such that they are at their maximums or minimums dependent on block choice of "L" or
"G". Their conditions will not occur unless adjusted to reflect the process conditions.
Forinformation on Stable_Baseline, see \Watch for stable baseline, on page 51.

Standard operating procedures may request that both conductivity and pH conditions
be metin order for afilter to be considered equilibrated. A method text update can be
done to nest conditions for one monitor followed by the next, see Nested Watch
instructions, on page 55.

Cleans thefilter. The user must choose the appropriate cleaning solution, and the time
for cleaning. While 0.5 M NaOH is common, other solutions such as detergents may be
used instead of or in combination with NaOH. CIP cycles can vary between 30-60
minutes.

The cleaning is performed with the system in total recycle at a default transmembrane
pressure (TMP). The method provides the possibility for up to two separate cleaning
cycles with an optional water flush between each solution. The first cycle can be used
for aninitial clean and discard of dirty solution. The second step can be used to bring in
fresh CIP solution for a longer clean time. Alternatively, two cleaning solutions can be
used.

Both CIP cycles are performed with permeate valve open. Single text modification can
be done to run with permeate closed, for example, in the first cycle of a two cycle CIP.

Optional blocks

The table below describes the optional blocks of the CIP method template. Ifan
optional block is not needed, replace the block with the block NO_STEP to keep the
placeholder, or delete the block from the method.

Block Description

Tank_Fill Prewash Provides an option to fully fill the tank and drain
prior to block Prepare_System. If, during
processing, a tank volume greater than the
Prepare_System volume was used, this block
will provide a means to prewash the tank without
having toincrease liquid usage during
Prepare_System.

Fill_Tank_Full_Plus_Hold Fills the tank completely full, overfilling through
the top outlet. Connect flex hose here to waste.

Full Tank Flush Works together with block
Fill_Tank_Full_Plus_Hold_Option. Overfills
the tank with flush liquid through the top outlet.
Connect flex hose here to waste.
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4.3 Non product methods

Block Description

System_Flush_Btw_CIP

Rinses the flow path when two CIP cycles are
chosen. Not required, especially if the same CIP
solution is used for both cycles. Rinses the reten-
tate and permeate flow paths. Each valve drain
pointisrinsed. Defaults are 0.5 minute for reten-
tatedrain rinse and 1 minute for permeaterinse
at 10% Manual Feed Flow.

DeltaP retentate control

All non product methods use DeltaP for retentate control. In non product methods
DeltaPis afavorable choice. There is no flow meter feedback, so water is acceptable to
use with the magnetic flow meter on the recirculation side. DeltaP is also favorable as
itistransparent to membrane surface area. The same setpoint can be used over the
surface area range. Defaultis 1.0 bar for UF cassettes and hollow fibers, and 0.3 bar for
MF hollow fibers. Shear may be favored over DeltaP in hollow fiber applications.
Update the text method accordingly. For guidance consult Operating Handbook -
Hollow fiber cartridges for membrane separations.

TMP setpoint

All non product methods for ultrafiltration have TMP 0.5 bar setpoint by default. The
non product methods for microfiltration have no TMP set (open permeate).

UniFlux Method Templates User Guide 28982285 AB



4 Method templates
4.4 Product methods

4.4 Product methods

Available product blocks

The default PRODUCT method templates contain three product steps. The steps are
entered as block variables for easy transition from one step type to another. The avail-
able blocks are:

* CONCENTRATION_FED BATCH

* CONCENTRATION_TANK BATCH_1

* CONCENTRATION_TANK BATCH_2

* DIAFILTRATION

* DIAFILTRATION_ONLY

Ifless than three product steps are to be used, any of the steps can be replaced with the
block NO_PRODUCT _STEP or the block variable can be cleared followed by the dele-
tion of the step.

CONCENTRATION_FED_BATCH

Used as the first step in a process when the total sample volume is greater than that of
the tank volume. Aninitial working volume is set in block FILL_SAMPLE. It can be the
only stepin the process or followed by subsequent steps such as DIAFILTRATION and
CONCENTRATION_TANK_BATCH.

CONCENTRATION_TANK_ BATCH _1

and

CONCENTRATION_TANK _BATCH_2
Used as a step in a process when the total sample volume is less than or equal to that of
the tank volume. The volumeis setin block FILL SAMPLE. It can be the only stepin the

process or followed by subsequent steps such as DIAFILTRATION and CONCENTRA-
TION_TANK_BATCH.

DIAFILTRATION and
DIAFILTRATION_ONLY

Used as a stepin a process to diafilter (buffer exchange) a sample. DIAFILTRATION is
to be used as a second step after concentration (CONCENTRATION_FED BATCH or
CONCENTRATION_TANK_BATCH). DIAFILTRATION_ONLY is to be used as afirst
and only stepin aprocess (i.e., clarification).

Endpoint conditions for product
methods

The endpoint conditions for the product blocks are listed in the tables below.

20 UniFlux Method Templates User Guide 28982285 AB
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Any combination of the criteria can be used. Whichever condition is met first will end
the product step. Defaults are set to the maximum for DF_X_Fct, ConcFac, and
FIR142VTot. Defaults for monitor signals are such that they are at their maximums or
minimums. Their conditions will not occur unless adjusted to reflect the process condi-
tions. For information on Stable_Baseline, see \Vatch for stable baseline, on page 51.

Standard operating procedures may request that both conductivity and pH conditions

are metin order for DIAFILTRATION to be considered complete. A method text update
can be done to nest conditions for one monitor followed by the next, see Nested Watch

instructions, on page 55.

Endpoint conditions for CONCENTRATION_FED_BATCH

The endpoint conditions for block CONCENTRATION_FED_BATCH are set in block
CONC_FB_Endpoint.

The available conditions are listed in the table below.

Signal Watchinstruction Test Action
Concen- Watch_ConcFac Greater Than | END BLOCK
tration
factor
Tank level Watch TankLevel | Less Than END BLOCK
Trans- Watch TMP (See Greater Than | For ultrafiltration
membrane | page Watch TMPin methods:Flux_Drop_Enable
pressure microfiltration For microfiltration methods:
methods, on page END BLOCK
22) -
Permeate Watch FT142VTot | Greater Than | TanklLevel Disable
volume

Endpoint conditions for CONCENTRATION_TANK_BATCH

The endpoint conditions for the blocks CONCENTRATION_TANK_BATCH_1 and
CONCENTRATION_TANK BATCH 2 aresetinblocks CONC_TB1_Endpoint and
CONC_TB2_Endpoint.

The available conditions are listed in the table below.

Signal Watch instruction Test Action
Concentra- Watch_ConcFac Greater Than | END_BLOCK
tion factor

Tank level Watch_TankLevel Less Than END BLOCK

UniFlux Method Templates User Guide 28982285 AB
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Watch instruction Action
Transmem- Watch_TMP (See page | Greater Than | For ultrafiltration
brane pres- Watch_TMP in microfil- methods:
sure tration methods, on Flux_Drop_Enable
page 22) For microfiltration
methods:
END BLOCK
Permeate Watch_FT142VTot Greater Than | END_BLOCK
volume

Endpoint conditions for DIAFILTRATION
The endpoint conditions for the blocks DIAFILTRATION are set in any of the blocks

DF_ENDPOINTS_L or DF_ ENDPOINTS_G.'L' stands for Less_Than, and'G' stands for

Greater_Than.These refer to the test for the Watch conditions on conductivity, pH,

and UV.

The available conditions are listed in the table below.

Watchinstruction Test Action

Diafiltra- Watch DF X Fct Greater_Than END BLOCK

tion factor

Permeate Watch FT142VTot | Greater Than END BLOCK

volume

Conduc- Watch_CT101 Less_Than/ Cond_Stable_Base-

tivity Greater_Than line

pH Watch AT121 Less Than/ pH_Stable_Baseline
Greater_Than

uv Watch_AIT131UV | Less Than/ UV Stable Baseline
Greater_Than

Watch_TMP in microfiltration
methods

Each concentration block of microfiltration methods contains a Watch_ TMP instruc-
tion with the corresponding variable TMP_Failure_Setpoint, see below.

=~ 0.00 Block CONC_FB_Endpoint

{CONC_FB_Endpoint)
0.00 Base SameAsMain

Bl 0.00 Watch_ConcFac Greater_Than, {25)#Conc_Factor_FB {ConcFac}, END_BLOCK

M 0.00 Watch_TankLevel Less_Than, {0.1)#TankLevel_Less_Than_Conc_FB {I}, END_BLOCK

| §0.00 Watch_TMP Greater_Than, {0.6)#TMP_Failure_Setpoint_FB {bar}, END_BLOCK

M 0.00 Watch_FT142¥Tot Greater_Than, {3)#Batch_¥ol_Minus_Tank_Fill_Yolume {I}, TankLevel_Disable

9999.00 End_Block

22 UniFlux Method Templates User Guide 28982285 AB
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When the transmembrane pressure (TMP) exceeds the TMP_Failure_Setpoint, the
condition is met. The default setpointis 0.1 bar less than the TMP_Alarm value. The
default action is to execute the instruction End_Block. The action can also be created
asasubblock.

Note: In cases of excessive fouling of the filter, this function prevents against
damage of the filter and loss of product.

Watch_TMP in ultrafiltration
methods

Each concentration block of ultrafiltration methods contains a Watch_TMP instruc-
tion with the corresponding variable Flux_Drop_Enable_TMP, see below.

=l 0.00 Block CONC_FB_Endpoint
{CONC_FB_Endpoint)
0.00 Base SamefsMain
M 0.00 Watch_ConcFac Greater_Than, {25)#Conc_Factor_FB {ConcFac}, END_BLOCK
M 0.00 Watch_TankLevel Less_Than, (0.10)#TankLevel_Less_Than_Conc_FB {I}, END_BLOCK
=8 [0.00 Watch_TMP Greater_Than, {0.99)#Flux_Drop_Enable_TMP_FB {bar}, Flux_Drop_Enable
{Flux_Drop_Enable)
0.00 Base SamefsMain
0.00 %oFlux_Drop_On
=l 0.00 Watch_FluxDrop Greater_Than, {T0)#Flux_Drop_Max {%}, Flux_Drop_Max
{Flux_Drop_Max)
0.00 Base SameAsMain
0.00 Permeate Closed
0.00 Message "Flux Drop Max Has Been Reached. Take Action.”, Screen, "'Siren™
0.00 Hold
0.10 End_Block
0.00 End_Block
+- Il 0.00 Watch_FT142¥Tot Greater_Than, {3)#Batch_Yol_Minus_Tank_Fill_Yolume {I}, TankLevel_Disable
9999.00 End_Block

When the transmembrane pressure (TMP) exceeds the Flux_Drop_Enable_TMP_FB,
the condition is met. The default action is to execute the instruction
Flux_Drop_Enable.The instruction % Flux_Drop_On is executed and latches on to
the current flux value.

Watch_FluxDrop Greater Than takes action if the set Flux_ Drop_Max drop occurs.
The default drop is 70%. The default action is that the permeate valve closes, the
system s putinto Hold state and a message to take actionis displayed. The user can
choose other actions to take place, for example execution of the instruction

End Block.

Watch_ FluxDrop can be active during each step or across the process. To keep
Watch_ FluxDrop active, remove %Flux_Drop_Off from block Restore_Conc, and
remove Watch_Off FluxDrop from block Watch_Off Product.

Note: In cases of excessive fouling of the filter, this function prevents against
damage of the filter and loss of product.
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PID instruction Flux_Tune

In product methods for microfiltration hollow fiber, the block INITIAL SETUP_MF_HF
includes the block PID_Tune_MF with the Flux_Tune instruction, see illustration
below.

=l 0.00 Block PID_Tune_MF
{PID_Tune_MF)
0.00 Base SameAsMain
0.00 DeltaP_Tune 0.30, 20 {sec}, 0 {sec}

0.00 Flux_Tune 0.10, 50.0 {sec}, 0.000 {sec}

0.00 End_Block

The Flux_Tune instruction must be updated to ensure minimal oscillation when using
flux for permeate control. The updated parameters should be used to baseline the
process. Any update to the values requires testing for the specific process conditions
including membrane surface area and sample.

Examples
Theillustrations below show the result of default and updated Flux_Tune parameters.
P Bt T T S A T BT
10.02 min From ref.
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Z il o
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Figure 4.1: Method with default Flux_Tune parameters. A fouling event occurs due to
heavy oscillation around the flux set point.
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Figure 4.2: Method with updated Flux_Tune parameters (P=0.2 and I=50). The oscillation
around the flux set point is less varied and no fouling occurs. The process runs to
completion.
RECOVERY

The default PRODUCT and PROCESS OPTIMIZATION method templates contain a
recovery block. The block is used to recover the final product from the tank and reten-
tate flow path. The available blocks are:

* RECOVERY (default)
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e NORECOVERY
The choices of sub blocks in RECOVERY are:

* Recovery No_Buffer Flush
* Recovery One_Buffer Flush
* Recovery Two_Buffer Flushes (default)

By default the air flow meter is used to push product out of the retentate flow path
using block Air_Purge_Retentate. |f the final product is sensitive to air, the air purge
may be replaced by block Recovery_Chase. This block uses buffer to recover final
product. Note that some dilution of the final product will occur if block

Recovery Chase is used.

For microfiltration applications, an additional recovery option,

Recovery Filter_Drain, is included. This can be used when the targetisin the
permeate. The block Recovery_Filter Drain allows liquid in the filter permeate
chamber to be recovered via the filter drain. This block allows for drainage by gravity for
0.5 minutes.

Recovery Flush blocks recirculate the buffer and then drains via the filter drain valve.

PROCESS OPTIMIZATION

PROCESS OPTIMIZATION methods are available for UniFlux 10 ultrafiltration (UF)
applications using flat sheet cassette (FS) or hollow fiber (HF). The methods are used to
determine the optimal TMP setpoint relative to sample, membrane surface area, and
retentate flow rate. Plot the data in the evaluation wizard for Flux vs. TMP curves. For
intensive process optimization studies consider AKTAcrossflow system.
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5.1  Working with method templates

Open anew template

Follow the instruction below to open a new template.

Step Action

1 Open UNICORN Method Editor.
2 In Method Editor module, clickthe New icon.
Result:

The New Method dialog opens. A list of templates appear on the left, and
the Method Notes appear on the right.

For spstem Usze
v @Tereiae O MetedEdta
Template zelection
Technique: Method notes:
[y | |pec2o0g ~
UNICORM 511 ]
Template: LINIOTOR_és,
UniFlus 10 3 MF HF Vi (R Pl
UniFluz 10 Redesign &ir Purge Retentate UF FS 1 Optior
UniFlux 10 Redesign Air Purge Retentate UF HF = Recommended surface area: 0.12.0.48 m2
UriFlux: 10 Redesign CIP MF HF . T
UnFlus 10 Fiedesion CIP LF F5 RIOVE: ! _
UriFlux 10 Redesign CIF UF HF Breakpoint separations of 0.7 minute in the method allow
UniFlux 10 Redesian EQUILIBRATION MF HF spacing for instructions to fully execute. Examples are
UniFlux 10 Redesign EQUILIERATION UF FS walve open/close, pump flow to 2ero, a continue out of &
UniFlux 10 Redesian EQUILIBRATION UF HF 3 Hold or Hold_Until instruction. 1t is recommended to keep
SRl LSS R — these separations.
£5 | &
F - **Hard code variables where necessary for validated
or column: ervinnments™*
Any w hd
5] 1 [ Cancel ] [ Help
3 Inthe New Method dialog:

a. Selectthe Template radio button in the Use field.
b. Selecta method template from the Template list.
c. Clickthe OKbutton.

Method Editor modes

The Method Editorinterface operates in two modes. Select mode by clicking the
corresponding icon.

e TextInstructions editor for entering and editing method instructions
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* Run Setup for defining method properties and access method information

Select Method editor mode

If youwant to open... then...

Text Instructions

¢ clickthe Text Instructionsicon,

Ny
L |

or

¢ choose View—Text Instructions.

Run Setup

¢ clickthe Run Setup icon,

or

¢ choose View —Run Setup.

Tabs in Run Setup

The table below contains brief descriptions of some of the tabs of Run Setup. For a
detailed information, refer to UNICORN User Reference Manual.

Tab

Start Protocol

Description

Shows which items of the Run Setup that are displayed
at the start of the run. Each template has a default Start
Protocol.

Questions

Displays the questions used in the method. Questions
provide a means for entering run-specific information at
the start of a run. For each template, default questions
areincluded as a guide.

Variables

Lists all variables used in the method with their default
values, organized by method block.

Notes

Shows the descriptive comments that form a part of the
method documentation. For each template, the tab
Method Notes includes a full operational description.

28
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5.1 Working with method templates

Inthe method, default tank level for UniFlux 10is 2 liters and default tank level for
UniFlux 30,120, and 400 is 20 liters. Default consumption for UniFlux 10is 20 liters.
However, tanks for UniFlux systems 30, 120, and 400 are supplied separately and are
available in different volumes. Therefore the working tank volumes and consumption
must be determined empirically for each configuration. Once determined, update
TankLevel Alarminthe Text Instructions box, and the other TankLevel parame-
tersinthe Text Instructions box or on the Variables tab of Run Setup.

The table below lists the instructions that need to be updated based on the current

tankvolume.
Instruction Block Product Non product
template template

TankLevel Alarm Alarms, YES YES
Tank Fill,
Tank Drain

TankLevel Tank Fill NO YES

TankLevel (Product Start) FILL SAMPL YES NO
E

TankLevel (Recovery Flush 1, Recovery FI | YES NO

2) ush

Hold _Until TankLevel Tank_Fill, YES YES
Tank Drain

Syntaxerrors

Syntaxerrors in a method are indicated by the symbols listed in the table below.

Marking

Description

Blue square with ared

Cross invalid instructions.

Blocks that call an instruction that contains one or more

UniFlux Method Templates User Guide 28982285 AB
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Marking Description

Red bullet

Instructions with invalid syntax. All such instructions
must be deleted or changed before a method can be run.

Theinstructions may be of the following types:

e Callsto blocks which are not defined in the method

* |Instructionsthat apply to a different system strategy
(can occur if a method is written for one system and
saved for another)

* Instructions for components that have not been
selected in the System Setup

Note: A method cannot be run if it contains syntax errors. A message Unable
to send run commandwill appearin System Control screen.

Tip: Check blocks in <Unused> for syntax errors.

Example of syntax error

Theillustration below shows an equilibration method for a UniFlux system without UV.
Syntaxerrors due to lack of this component are represented by a red bullet for the line
of text affected. These two lines need to be deleted in order to correct the syntax error.

30
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4 Method Edito iFlux EQUILIBRATION UF ES

File Edit Elock ‘iew Help

[ ]

=¥ 0.00 Block EQUILTBRATION_UF_FS
(EQUILIBRATION_UF_FS)
0.00 Base SameAsMain
0.00 Set_Mark “"EQUILIBRATION"
l 0.00 Block Totalizer_Reset
H 0.00 Block Prepare_System
=} 0.00 Block Equilibration
(Equilibration)
0.00 Base SameAsMain
+ -l 0.00 Block Tank_Fill
H 0.00 Block Retentate_Recirculate
=} 0.00 Block Membrane_EQ
(Membrane_EQ)
0.00 Base SameAsMain
0.00 Set_Mark "Membrane Equilibration™
0.00 Permeate Permeate
W 000 Block TMP_Equilibration
= . 0.00 Block (EQ_Endpoint_Conditions_L }#EQ_Endpoint_Conditions
{EQ_Endpoint_Conditions_L}
0.00 Base SamehsMain
0.00 FT142¥Tot_Reset
M 000 Watch_FT142¥Tot Greater_Than, {5.0)#Equilibration_Volume_L {I}, END_BLOCK
W 000 Watch_CT101 Less_Than, {0.0)#Cond_Equilibration_Endpoint_L {mS5/cm}, Cond_Stable_Baseline
H 0.00 wWwatch_AT121 Less_Than, {0.0)#pH_Equilibration_Endpoint_L {pH}, pH_Stable_Baseline
# ;0,00 Wakch_AIT131U% Less_Than, (0.0)#UY_Equilibration_Endpoint_L {aU}, UY_Stable_Baseline
9999.00 End_Block
M 0.00 Block Restore_Mon_Product_UF
=-J 0.00 Block Watch_0Off
{Watch_0Off)
0.00 Base SameAsMain
0.00 Watch_Off FT142¥Tot
0.00 Watch_Off CT101
0.00 Watch_Off AT121
& ;0.00 Wakch_OFF AIT1310%
0.00 End_Block
0.00 End_Block
M 0.00 Block Tank_Drain
0.00 End_Block
0.00 End_Block
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5.2  Working with blocks

Blocks

Methods in UNICORN are usually divided into blocks. Blocks typically represent well-
defined steps in the filtration procedure, such as:

* Membrane Settings

* FILLSAMPLE

* CONCENTRATION FED BATCH

* DIAFILTRATION

* RECOVERY

Each block in a method consists of a series of instructions, which request specific oper-
ationsin the system. Every block must start with the Base instruction and end with the
End_Block instruction, with all specific instructions in between. The instructions are
executed in the order they are written until the block is finished by the End_Block
instruction. At that time the method will proceed to the next block.

In the Text pane of Text Instructions, blocks are marked with a blue square. Main
blocks are always in all capital letters. Sub blocks are always first letter cap followed by
lower case.

Two ways to add new blocks

You can add blocks to a method in two ways, using either

¢ thelnstruction box of the Text Instructions editor,

or

* the NewBlock dialog box reached via the New Block icon.

Both alternatives are described below.

Add blocks with the Instruction box

32

Follow the instruction below to add blocks with the Instruction box.

Step Action

1 In the Text pane of the Text Instructions editor, select the instruction or
block that you want to precede the new block.

2 Inthe Instruction box, select Other —Block.

3 Ifyouwant to add a block:
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Action

a. Enteranameforanewblockinthe BlockBlockfield, or select the block
toinsertinthe drop-down menu.

Breakpeint Instction: Bace Parameters Black

2
00 |fpn  Ofeoe I E— v
Continue

Jsir_Charge:

O Pemeate End Block
Ve End_Mathod Bir_Puge_Retentats
O #lams Eromiate slsrmis
Flow_Warning Chase_Sample_Tubing
© Specials N CONCFB_Endpoint
Locp CONC_TE_1_Endpoin!
Owatch Loon End CONC_TB3 Endpoint
Message CONCENTRATION_FED_BATCH
@ Other [ — - CONCENTRATION TANK_BATCH_1

CONCENTRATION TANK BATCH 2

b. Clickthe Insert button.

Note:

A new block creates the framework for the block. The Base and End_Block
instructions already exist, other instructions must be added by the user.
Result:

The block is inserted after the block that was selected in step 1.

Add blocks with the New Block dialog

box

UniFlux Method Templates User Guide 28982285 AB

Follow the instruction below to add blocks with the menu options of the New Block

dialog box.
Step Action
1 * Choose Block —~Newin the Method Editor module,

or
* clickthe NewBlockicon.

Result:
The New Block dialog box is displayed.
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Step Action

Mame: | |

Baze

(%) Same as main
O Time

O Wolume

O Column volume l:l |
Length

Call

From: |Main 2
[ QK ] [ Cancel ] [ Help ]
2 Enter the relevantinformation in the New Block dialog box, and click OK.
Result:

The new block is added to the method, and placed last of all blocks.

Tip:

The block can be placed in other positions by selecting something other than
Main in the From drop-down list.

Tip:

For blocks at the same breakpoint, click and drag the block to place it in the
proper sequence.

Import blocks

Follow the instruction below to import method blocks.

Step Action

1 Choose Block —Import Block As in the Method Editor.
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Step Action

Result:
The Import Block dialog is displayed.

Import Block g|
[ . \Default | Select black:
Mame System Alarms ) ”~
Cond_Stable_Baseline
Delay_3_Seconds
UniFlux Air Purge Retentate LUF FS UniFuz DeltaP FS
UniFlux CIP UF FS UniFlus EQEndpoint Conditions G
UniFlux EQUILIERATION UF F5 UniFlux EEﬁg:gﬁg:t—cmd'“ms—"
UniFluzx FLUSH Plus FLU TEST UF FS UniFlus EQUILIBRATION_LF_FS
UniFlu: FLUSH LR F5 UniiFl: INITIAL SETUP UF FS b
UniFlux Holdup Yolume Determination UF FS UniFluzx Block name:
UniFluzx Integrity Test UF FS UniFlus EQ_Endpoint_Conditions_G
UniFluzx Prepare System UF FS UniFlus
UniFlux PRODUCT UF F3 UniFluz Call
UniFlux: RINSE Plus FLUX TEST UF FS UniFluz Fram:
UniFlux RINSE UF FS UniFluzx I air w
UniFlux: STORAGE UF F3 UniFluz At
0.00 miry
< ¥
[ Imnport ] [ Cloze ] [ Help
2 a. Selectthe method from which you want toimport a block.

b. Selectthe block toimport.
Result:
The name of the selected block is displayed in the Block name field.

3 In the Callfield, do the following:

a. Onthe From drop-down list, select a block into which the block will be
imported.

b. Inthe Atfield, select the breakpoint value for the block to be imported.

4 Click the Import button.
Result:

If the selected block contains sub blocks, the user will be asked if the sub
blocks are to be imported as well. Ifimported sub block names already exist
inthe current method, the imported blocks will be renamed to ‘Renamed0’
with an ascending number for each additional block. Rename the blocks
after the import is completed. After renaming, clean up renamed blocks in
unused. Use the edit function to search for 'Renamed’to ensure all are
deleted.
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Step

Action

Note:

The imported block cannot have the same name as an existing block in the
method. If the default name is not allowed for this reason, the Import button
will be gray and locked. If this occurs, change the name of the imported block
in the Block name field so that the Import button becomes available.

Tip:

When importing multiple blocks it may be easier to import them all into
<Unused> and insert them into the desired locations from the Text
Instructions box, see Add blocks with the Instruction box, on page 32.
a. Repeatsteps?2and3ifneeded.

b. Clickthe Close button.

Copy blocks from withinan opened

method

36

Follow the instruction below to copy blocks from within an open method.

Step

Action

1

a. Right-click the block you want to copy.

b. Choose Copy.

a. Right-clicktheinstruction line just above the point where you want the
block to be pasted.

b. Choose Paste.

Result:

Adialog box asks if you wish to rename the pasted block.

Method Editor

\_‘.:/ Do you wish to rename the block {Prepare_System)?

[ Yes |[ Mo ][ Cancel ]

Choose from the following options:

¢ ClickNo.
Result:
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Action

If the block to be copied contains sub blocks, the user will also be
prompted with the choice to rename the sub blocks. The block is then
inserted with the same breakpoint value as the block or instruction
selected for point of insertion. The new block will be identical to the
copied block. All changes made to either blocks will change both blocks.

Click Yes.

Result:

The user is asked to enter a new block name in the Block Name Defini-
tion dialog that opens. The new block is then inserted in the method with
the same breakpoint value as the block or instruction selected for point of

insertion. The new block has the same instructions as the copied block
but has the new block name and is not linked to the copied block.

Move a block within a method

Follow the instruction below to move a block within a method.

Step

Action

1

a. Right-click the block you want to move.

b.

Choose Cut.

Right-click the instruction line just above the point where you want the
block to be pasted.

Choose Paste.

Result:

The block is now removed from its original breakpoint and pasted at the new
breakpoint. The pasted block is inserted with the same breakpoint value as
the block or instruction selected for point of insertion.

Rename blocks

Follow the instruction below to rename blocks.

Step

Action

1

Choose Block ~Rename Block in the Method Editor module,
or

right-click the block you want to rename in the Text pane and select
Rename.

Result:
The Rename Block dialog box is displayed.
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Step Action

Rename Block @

Select the block to rename:

Air_Purge_Retentate ~
Alarms

Chase_Sample_Tubing

COMC_FE_Endpoint

COMC_TE_1_Endpaint

COMC_TEZ_Endpoint

COMCEMTRATION FED BATCH

COMCEMTRATION_TAMNK_BATCH_1
COMCEMTRATION_TANK_BATCH_2
Cond_Stable_B aseline
Delay_3_seconds

DeltaP_Product

DF_Endpaint_G

DF_Endpoint_L

DF_ONLY

DF_Post_Conc

DIAFILTRATION

DIAFILTRATION OMLY v

Mew name: |EDNEENTHATIDN_FED_BATEH_Test |

[ Fename ][ Cloze ] [ Help ]

Note:
By default, the block that is currently selected in the Text pane is automati-
cally selected in the dialog.

2 Enter the new name in the New name field and click Rename.

3 a. Ifneeded, repeat step 2 for other blocks.
b. Click Close.

Note: If the block you renamed is called in a Block or Watch instruction, the
block name in these instructions will be changed automatically.

Delete or move blocks from a method

Follow the instruction below to delete blocks completely from the method, or to place
blocks in the <Unused> section of the method.

Step Action

1 Right-click a block and choose Delete from the shortcut menu.
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Action

2

Result:
The Delete Block dialog opens.

Delete Block

Hows would you like to proceed?

Delete, will remove the block completely from the method.
Move, will place the block in the <unused: section of the method.

[ Delete ][ Move ][ Cancel ]

Choose from the following options:

¢ Click Delete.
Result:

The block is totally removed from the method. If the block is called several
times in the method, all the blocks will be deleted. Blocks deleted in this
fashion cannot be called again in the method.

Note:
If the block contains sub-blocks, another dialog box is displayed, asking
you if you want to delete the sub-blocks as well,

¢ Click Move.
Result:

The block is deleted from the method and transferred to the <Unused>
section of the method. If the block is called several times in the method,
however, only the row with the block currently marked in the Text pane
will be deleted. In this case, the block will not be placed in the <Unused>
section (since the block is still used in the method). Blocks deleted in this
fashion can be called again in the method.

Note:

Any block or watch instruction that calls a deleted block remains in the
method, but is shown with a red bullet beside the instruction line to indicate
that it is no longer valid. A method cannot be run if it contains invalid instruc-
tions, even if they are located in <Unused>.

Delete blocks using the Delete Block

command

Follow the instruction below to delete a block using the Block —~Delete Block

command:
Step Action
1 Select the menu command Block —Delete Block in the Method Editor.
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Step Action

Result:

The Delete Block dialog box is displayed with all blocks listed in alphabet-
ical order.

Delete Block

X

Select the block[s] to delete:

[CJ&darms ~
[CICIP_Time_Cycle_1
[CICIP_Time_Cypcle_2
[CICIP_UF_HF
[CDelay_3 Seconds
[1DelaP_HF
[CIFI_Tank_Full

[CIFI_T ank_Full_Flush
[CIFill_T ank_Full_Plus_Hold
[CIFull_T ank_Flush
[CIIMITIAL_SETUP_UF_HF
[CIMembrane_CIF_1_UF

[TMembrane CIF 2 UF b
[ QK ] [ Cancel ] [ Help ]
2 Select the blocks you want to delete and click OK.
3 Click Yes to confirm.
Result:

The selected blocks are deleted from the method.

Note: Any block or watch instruction that calls a deleted block remains in the
method, but is shown with a red bullet beside the instruction line to indicate
that it is no longer valid. A method cannot be run if it contains invalid instruc-
tions, even ifthey are located in <Unused>.

Restore deleted blocks

Ifa block is deleted by mistake, it can be restored by importing it from the saved version
of the method provided that the method with the block deleted has not been saved. For
instructions, see /Import blocks, on page 34.
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5.3  Working with text instructions

Base instruction

Every method block must start with a Base instruction, defining the base for calcu-
lating breakpoints. Different blocks in the same method may be written on different
bases.

Method blocks for filtration are written in one of two bases:

* timein minutes (min)

e volumeinliters(l)

Most blocks for UniFlux are in base time.

Tip: For all blocks other than the main block, the base may also be defined as
SameAsMain, which means that the block will inherit the base defined in
the main block.

What base should | use?

Use the base which most closely suits the purpose of the block. Time is recommended
as the base for most stepsin a run. In some situations, it may be more suitable to use
volume base (filter equilibration volume) for individual blocks.

Note: Be careful when changing the base for an existing method. Changing
between time and volume base can affect the relative duration of steps in
the method if different steps use different flow rates. In some cases a
change to volume base may stop the progress of the method if there is no
active flow.

Change aninstruction

Follow the instruction below to change an instruction in the Text pane Text Instruc-
tions.

Step Action

1 Select the instruction.
Result:
The instruction with its current parameters is displayed in the Instruction
box.
2 Make the required changes to the breakpoint or parameters,
or

select a new instruction in the Instruction Box.

3 Click the Change button,
or

the Replace button.
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Breakpoints

Step Action

Note:

The Change and Replace buttons are equivalent unless changes are made
to a breakpoint. See below.

Eachinstructionin a method block is issued at a specified breakpoint according to the
base instruction. The firstinstruction in a block is always at breakpoint 0.00, and all
other breakpoints are counted from this point.

For example, the DeltaP instruction below will set the DeltaP to 1.00 bar at 0.1
minutes after the start of the block. At 2.00 minutes the DeltaP will be set to 0.00 bar
(turned off).

—-ll 0.00 Block {Recovery_Recirculate_FS)#Recovery_Option
{Recovery_Recirculate_F5)
0.00 Base SamefsMain
0.00 Retentate Retentate
0.00 Feed Open
0.10 DeltaP {1.00)#DeltaP_Recovery_Recirculate_Fs {bar}
2.00 DeltaP 0.00 {bar}
2.00 End_Block

Breakpoint separations

Breakpoint separations of 0.1 minute in the method allow spacing for instructions to
fully execute. Examples are valve open/close, pump flow to zero, a continue out of a
Hold or Hold_Until instruction. Itis recommended to keep these separations. In the
following cases, breakpoint separations are required:

* Asetofinstructions does not execute properly all the time — intermittent failure.
* Aninstruction is not executed; itis "passed over".

Update breakpoints

42

The table below describes the difference in function between the Change button and
the Replace button when you change breakpoints.
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Button Function

Change | This button shifts all subsequentinstructions in the block according to
the changein the breakpoint. Change does not affect the relative
order of instructions in the method. You cannot change the breakpoint
of aninstruction to earlier than the nearest previous breakpointina
block.

Theillustration below shows an example where instruction Permeate
Permeate_Recycle is changed from breakpoint 2.00 to 2.50 minutes
using the Change button. All instructions following this are also
updated by 0.50 minutes.

=l 0.00 Block Permeate_¥alve_Rinse =l 0.00 Block Permeate_¥alve_Rinse
{Permeate_VYalve_Rinse) {Permeate_VYalve_Rinse)
0.00 Base SamefsMain 0.00 Base SamefsMain
0.00 Feed Open 0.00 Feed Open
0.00 Permeate_Drain Open 0.00 Permeate_Drain Open
0.10 Manual_Feed_Flow 10.0 {%3} 0.10 Manual_Feed_Flow 10.0 {%3}
1.00 Permeate Permeate 1.00 Permeate Permeate
1.00 Permeate_Drain Closed 1.00 Permeate_Drain Closed
2.50 | Permeate Permeate_Recycle |
3.00 Manual_Feed_Flow 0.0 {%} 3.50 | Manual_Feed_Flow 0.0 {%}
3.00 Permeate Closed 3.50 | Permeate Closed
3.10 End_Block 3.60 | End_Block

Replac This button moves the selected instruction but does not change the
e breakpoint of any other instruction. Replace can change therelative
order of instructions in the method.

Theillustration below shows an example where instruction Permeate
Permeate_Recycle is changed from breakpoint 2.00 to 2.50 minutes
using the Replace button. No other instruction is affected by this

action.

=l 0.00 Block Permeate_¥Yalve_Rinse =l 0.00 Block Permeate_¥Yalve_Rinse
{Permeate_VYalve_Rinse) {Permeate_VYalve_Rinse)
0.00 Base SamefsMain 0.00 Base SamefsMain
0.00 Feed Open 0.00 Feed Open
0.00 Permeate_Drain Open 0.00 Permeate_Drain Open
0.10 Manual_Feed_Flow 10.0 {%3} 0.10 Manual_Feed_Flow 10.0 {%}
1.00 Permeate Permeate 1.00 Permeate Permeate
1.00 Permeate_Drain Closed 1.00 Permeate_Drain Closed
3.00 Manual_Feed_Flow 0.0 {%} 3.00 Manual_Feed_Flow 0.0 {%}
3.00 Permeate Closed 3.00 Permeate Closed
3.10 End_Block 3.10 End_Block

Ready instruction

The Ready instruction signals that a next step in a MethodQueue may start, provided
that the next step runs on a different idle wet unit. This instruction provides more effi-
cient method linking allowing both units to be in a run mode simultaneously. This func-
tionality can be used to protect sensitive proteins across unit operations.
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Inthe example below lysate clarification on UniFlux 10 is followed by column capture
steps on AKTApilot.

UniFlux 10 to AKTApilot - Process description
Lysate clarification to column capture step

UniFlux 10 AKTApilot
Ready instruction
I Sample load from
| MF Lysate Clarification | Ve 16

v

v
Simultaneous | e siiagasiny
v processing e
Post-product steps v
e

[0 B B B

W (Main)
H 0.00 Block FILL_SAMPLE
0.00 Base SamefsMain
M 0.00 Block RetFlow_DF
M 0.00 Block DF_Endpoint
M 0.00 Watch_DF_¥_Fct Greater_Than, {3.0000)#DF_X_Fct {D¥}, END_BLOCK
0.00 Base SamefsMain
0.00 End_Block
0.00 End_Block

File Edit Block View Help
] IR RERN
0.00 Base Time
M 0.00 Block INITIAL_SETUP_MF_HF
=l 0.00 Block DIAFILTRATION_ONLY
(DIAFILTRATION_ONLY)
M 0.00 Block Stop_Tank_Fill
l 0,00 Block Chase_Product_Feed_Tubing
M 0.00 Block Initial_DF_Only
M 0.00 Block Flux_DF
{DF_Endpoint)
0.00 Base SamefsMain
=l 0.00 Watch_FT142¥Tot Greater_Than, {0.100)#FT142¥Tot_DF_Endpoint {1}, Start_AKTapilot
{Start_AKTApilot)
0.00 Set_Mark "Start Chromatography Load"
0.00 Ready
9999.00 End_Block
W 0,00 Block Restore_DF_MF
l 0.00 Block RECOYERY_MF
(Urused)
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5.4  Working with variables

Variables

All method templates have variables. Each variable indicates an option for user choice.
Variables allow one method to be used for runs under a variety of conditions, such as
varying load volumes. Variables can be assigned to most instruction parameters
including breakpoints. Some variables are block variables, that is, the user selects the
block to be included in the method from a number of available blocks.

Note: In validated environments the use of variables may be minimized or elimi-
nated once the final method has been verified

Two types of variables

There are two types of variables that can be assigned to instructions, see the table
below.

Variabletype Description

Parameter Defines the function of the instruction such as valve positions,
retentate flow rate, TMP, recovery volume, or the block to be
executed.

Breakpoint Defines when the instruction occurs and how long it lasts.

Identify variables

Variables in a method can be identified in several ways, see below.
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¢ Allvariables are listed on the Variables tab of the Run Setup, grouped according to
the block in which they appear.

Start Protocal Questions Result Name
Wariables Scouting Mates Gradient Columns Reference Curves Evaluation Procedures Method Information
Block Yariable Yalue Ranqge (5

A arrns Feed_Pressure_High_slam {bar} 4.00 0.00-6.00
THP_High_alarm {bar} 400 -1.00-5.00

Membrane_Settings_FS Tatal_Membrane_Suttace_srea_F5 {m2} 0.330 0.100 - 45.000

CIP_UF_FS Tank_Fill_Prewash_Option Tank_Fill_Prewash -
Membrane_CIP_Option Membrane_CIP_Two_Cycles UF
Fil_Tank_Ful_Plus_Hald_Option Fill_Tank_Full_Plus_Hold -
Full_T ank_Flush_0 ption Full_T ank_Flush -

Tank_Fil_Preveash Tank_Level Prewash {I} 5.000 0.000 - 10,000
Tank_Leve| Prewash_ {} 5.000 0.000 - 120.000

Tank_Fil Tank_Level {I} 2.000 0.000-10.000
Tark_Level_{I} 2.000 0,000 - 120,000

tembrane_CIP Two Cycles LF

System_Flush_Btw_CIP_Option

System_Flush_Btw_CIP

-

DeltaP_F5 DieltaP_FS {bar} 1.00 0.00-4.00

TMP_CIP ThP_CIP {bar} 0.50 0.00-4.00
CIP_Time_Cycle_1 CIP_Time_Cyele_1 {min} 50.00 0,00 -933993.00
CIP_Time Cycle_2 CIP_Time_Cycle_2 {min} £0.00 0.00 -993999.00
Fil_Tank_Ful_Plus_Hold Tank_Hold_Timeout {mint 50.00 0.00- 99999500

[ Show details

[ Show unused variables

Digplay toolip for extended variable cells

* Inthe Text panein Text Instructions, the current valueis given in parentheses
followed by the variable name that is preceded by "#" sign.

=l 0.00 Block (Tank_Fill_Prewash)#Tank_Fill_Prewash_Option

{Tank_Fill_Prewash)
0.00
0.00
0.00
0.00
0.10

Base SamefsMain
TransferFeedPump {100.0)#TransferFeedPump_Setpoint_PW {%}, TankFill

TankLevel {5.0)#Tank_Level_Prewash {I}, {0.0)#Tank_Level_Hysteresis_PW {I}, Enabled
Hold_Until TankLevel, Greater_Than, {5.0)#Tank_Level_Prewash_ {I}, INFINITE {base}
TankLevel_alarm 5.50 {I}, 0.10 {I}, 5.30 {I}, 0.20 {I}, 0.00 {I}, Enabled

* Inthelnstructions field of the Instruction box, the VAR button beside the param-
eterfield is displayed in capital letters, that is, VAR not Var.

Irstructions
(&) Recic

Bireakpaint
A0 | = min
O Peimeate
Var.
() Blarms
O Specials
O Watch

() Other

Change variable values

To change default variable values, you can either

Manual_Feed_Flow -

Retentate_Flow
TransferFeedPump
Retentate_Control_Valve_PCY341
Feed

Fietentate

Triplelnletyalves

Feed_Drain

Integrity T estvalve

Inlaﬁnté Test_Pressure

Density

v

PREEE o [0.000 - 10.000]
] = 1 [ Maintain
Hysteresis [0.000 - 10.000]
00 = 1
Tark Fill

() Disabled

(&) Enabled

e edittheinstruction or blockinthe Instruction box of Text Instructions

or

* changethevalueinthe Variables tab of Run Setup

or
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* changethevaluein the Variables dialog of the System Control module immedi-
ately before the start of a run without using the Method editor

Variable names

Variables are defined with names, which can be explicit descriptions of the variable
function, for example, Total Membrane_Surface_Area_ FS (FS = Flat Sheet cassette).
Suitable choice of variable names can make the method easier to read and understand,
and also help the operator in setting variable values at the start of a run.

The variable names can be up to 32 characterslong and the following characters can
be used:

e Letters(A-2)

* Digits (0-9)

e Theunderscore character ()

The case of letters is retained, but not significant. The names Flow_Rate and
FLOW RATE are treated as identical.

Define variables

Only one variable that affects block length may be defined within each block. However,
any number of parameters may be defined as variables within a block, up to a total of 64
variables for the entire method. Each parameter defined as a variable is also assigned a
default value, which is used if no changes are made to variable values at the start ofa
run.

Follow the instruction below to define a new variable.

Step Action

1 Select the instruction where you want to define the variable in the Text pane
of Text Instructions.

Result:
The parameters for the instruction are shown in the Instruction box.

Ereakpaint Instructions Parameters
i Feed Flow 3 Target [0.00- 4.00]

LI S i Ea—
e () Permeate TransferFsedPump Ramp_Time [0-120]
O Hams ?:éantala_l:unlm\_ Walve_PCY3d1 Ve B e
R
O spesials gﬁ;}?ﬁz\_ﬂa\ves
Crwfaleh Inet: it "(a;gl\f'a\va
O Other TankLevel v
2 a. Locatethe breakpoint or the parameterinthe Instruction box.
b. Clickthe Varbutton.
Result:

The Variable Name Definition dialog opens.
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Step

Action

Variable Name Definition

‘W ariable name:

[isible in details only

[ QK ] [ Cancel ] [ Clear ] [ Help ]

Inthe Variable Name Definition dialog:
a. Enteravariable name.

b. Selectthe Visible in details only check box if you want to set the vari-
able as a detailed variable. Detailed variables only become visible on the
Variables tab if the Show details check box is selected.

c. Click OK.
Result:

The Var button changes to VAR to confirm the new variable. The variable is
displayed in the Text pane.
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5.5  Working with conditional instructions

Watch instructions

Watch instructions make it possible to perform a specified action when a particular
monitor signal meets a given condition. There are Watch instructions for each process
monitor signal, and each Watch instruction can use various conditions to respond to a
signal value. Each Watch instruction must also have an action to perform once the
condition is met, and a breakpoint.

In UniFlux method templates, Watch instructions are used in the EQUILIBRATION
methods to end thefilter equilibration step, and in the PRODUCT methods to end
concentration and diafiltration steps.

When is a Watch instruction active?

The breakpoint when the Watch instruction is issued determines when the watch
begins, not when the block is activated. Once set, a Watch instruction remains active
until:

* theconditionis met,

or

* anew Watch instruction isissued for the same monitor,
or

* the Watch is turned off by the Watch_offinstruction.

Activation of Watch instructions

Once UNICORN executes the action of a Watch instruction, the method advances to
the nextline in the method. In the example below multiple Watch instructions arein
the same block. They will be activated one after another. In order to keep the block
EQ_Endpoint_Conditions_G from advancing the End_Block breakpoint is updated
t09999.00 minutes.

=8 §0.00 Block {EQ_Endpoint_Conditions_G)}#EQ_Endpoint_Conditions
{EQ_Endpoint_Conditions_G)
0.00 Base SameAsMain
0.00 FT142¥Tot_Reset
H 0.00 Watch_FT142¥Tot Greater_Than, {5.0)#Equilibration_Yolume_G {I}, END_BLOCK
-l 0.00 Watch_CT101 Greater_Than, {999)#Cond_Equilibration_Endpoint_G {mS;/cm}, Cond_Stable_Baseline
{Cond_sStable_Baseline)
0.00 Base SameAsMain
0.00 CT101_WatchPar 0.000 {mS/cm}, (2.0)#Cond_Delta_Base_Setting {mS/cm}
W 0,00 Watch_CT101 Stable_Baseline, {1.0)#Cond_Stable_Baseline_Time {Minutes}, END_BLOCK
0.00 End_Block
+- [l 0.00 Watch_AT121 Greater_Than, {14)#pH_Equilibration_Endpoint_G {pH}, pH_Stable_Baseline
+-l 0.00 Watch_AIT131U¥ Greater_Than, {(6)#U¥Y_Equilibration_Endpoint_G {AU}, U¥_Stable_Baseline
9999.00 End_Block
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Insert a Watch instruction

Watch instructions are inserted in the Instruction box of the Text Instructions

Editor.
Follow the instruction below to insert a Watch instruction.

Step Action

1 Inthe Breakpoint field, select the appropriate breakpoint. This determines

when the watch begins.

Breakpaoint
020 < min

Var...

2 Inthe Instructions field:

a. Select Watch.

b. Selecta Watch instruction from the drop-down list

Instructions

O Recic
) Permeate
O Blams
(O Specials
() Watch

Until
h CT101
Wwatch PT112
Watch PT113
Wwatch PT114
Watch AT121
Watch_AIT131UY
Wwatch FT141

Wwatch FT141%Tat
Wwatch FT142

) Other

Watch FT142/Tat
Watch FT143

3 Inthe Parameters field, select appropriate values under Test, Value and

Action.
Farameters Test

Greater_Than
Walue

War... |2
Action

War... Cond_Stable_Bazeline

Note:

v
[0.000 - 933.339]

= mS/cm

The Test parameters Slope, Less Than or Valley, and Peak Max are for
chromatography systems. They are not used in UniFlux programming.

4 ClickInsert.
Result:

The new Watch instruction is inserted into the method at the selected

breakpoint.
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Hold_Until instructions

The Hold_Until instruction is a special kind of Watch instruction. The method is put on
hold until a specific condition is met (signal, test and value) or until the specified
Timeout is reached. The method execution is then continued. Instructions at the same
breakpoint as the Hold_Until instruction, but in the method placed after Hold_Until,
will be executed after the method execution is continued. It is recommended to space
instructions after Hold_Until by 0.10 minutes to ensure robust execution every time.

In UniFlux method templates Hold_Until is used in block Tank_Fill. The goal is to hold
the method until the tankis filled with the volume set point. In the example below the
Hold_Until instruction is used with Timeout equals INFINITE.

= M 0o sk Prepare_System
{Prepare_System}
000 Uase SameRsMain
« W aon Block Tank Drain
« M aon lock Tank_rill
« M oon sk Betentate_Drain_Rinse
i M 000 Block Retentate Recirodate Prepane
+ M oo0 Dlock Tank_Dran
W 080 Block Tank Fill
(Tank_rilly

00 Bk SaseAsLan

w_Setpoint %], Tankrn

(1000}
00 Vanklevel {200#1a0k_Level {1}, (0.1)# Tank_Level_Hysteresis {1}, Lnabled

A0 ol sk
000 Block Permeste Valve Rinse
0ot lock Tank_Drsin
a0 Fd Block

Tresgont Trructon: e ——

Had venl I
] - I Feces i CT100 Twdlevl -
- & Wikeh PI112 e

=) ) Peiriaste e PTIT3 Tadi

? O B Ty [ v
= Voki i e 6 0o
) Specials
&) wach Tt 10.00 - 9393 96§

W T T e
O ther ke £1143 L

Vi

n [l mrmTE

Watch for stable baseline
The condition Watch Stable_Baseline is met if the signal does not deviate by more
than + Baseline/ Delta_Base (see below) from the baseline during the time interval
specified for the watch. The baseline value is determined by the signal at the start of
the watch. When the condition is met the action calls for the block to end immediately
and continue with the remainder of the program. If the condition is not met, a new
interval is started with a new baseline value defined by the signal level at the start of
the new interval.

Default parameters for Watch
Stable_Baseline

Default parameters for Watch Stable_Baseline are:

Parameter Default value

Duration 1 minute

Baseline/ Delta_Base for conductivity | +2mS/cm

Baseline/ Delta_Base for pH +0.20 pH units

Baseline/ Delta Base for UV +0.200D
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52

UniFlux PRODUCT method for diafiltration includes Endpoint blocks with a series of
Watch instructions. Whichever occurs first will end the current Product_Step.The
Watch conditions will set a threshold greater than or less than a set point. Once a
Watch condition occurs, it is automatically followed by a Watch Stable Baseline
instruction. Once the signal meets the criteria and is considered stable, the resulting
actionis to end the block. This will then end the DIAFILTRATION product step.

Block DF_Endpoint_L contains five Watch instructions (see illustration below). One is
based on the diafiltration factor (DF_X_Fct). Asecond is based on the permeate
volume totalizer (FT142VTot). The remaining three are based on Watch Less Than
followed by Stable Baseline. All three permeate monitors - Cond, pH, and UV - are
monitored. The default Watch Less Than values are all at zero. These conditions will
never be met unless the user updates the parameters to a value that matches a
standard procedure. Once the Watch Less Than condition is met, Watch Stable
Baseline is active.

In order to keep the block DF_Endpoint_L from advancing the End_Block breakpoint
is updated t0 9999.00 minutes.
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File Edit Elock Wiew Help
] S | E AN
M (Main)
0.00 Base Time
+ -l 0.00 Block INITIAL_SETUP_UF_F5
+ -l 0.00 Block FILL_SAMPLE
+- 0.00 Block (CONCENTRATION_FED_BATCH)#Product_Step_1
=l 0.00 Block (DIAFILTRATION)#Product_Step_2
(DIAFILTRATION)
0.00 Base SameAsMain
+-H 0.00 Block RetFlow_DF
+- Il 0.00 Block Initial_DF
+ -l 0.00 Block Start_Constant_¥Yol_Retentate
+ -l 0.00 Block TMP_DF
- m
{DF_Endpoint_L})
0.00 Base SameAsMain
M 0.00 Watch_DF_¥_Fct Greater_Than, {25.00#DF_¥_Fct_L {DV}, END_BLOCK
W 000 Watch_FT142¥Tot Greater_Than, (1000000)#FT142¥Tot_Greater_Than_DF_L {I}, END_BLOCK
=l 0.00 Watch_CT101 Less_Than, {0.0)#Cond_Less_Than_DF {mS/cm}, Cond_Stable_Baseline
{Cond_stable_Baseline)
0.00 Base SameAsMain
0.00 CT101_WatchPar 0.000 {mS/cm}, (2.0)#Cond_Delta_Base_Setting {mS/cm}
H 0.00 Watch_CT101 Stable_Baseline, {1.0)#Cond_Stable_Baseline_Time {Minutes}, END_BLOCK
0.00 End_Block
=l 0.00 Watch_AT121 Less_Than, {0.0)#pH_Less_Than_DF {pH}, pH_Stable_Baseline
{pH_sStable_Baseline)
0.00 Base SameAsMain
0.00 AT1Z21_WatchPar 0.00 {pH}, (0.20)#pH_Delta_Base_Setting {pH}
H 0.00 Watch_AT121 Stable_Baseline, {1.0)#pH_Stable_Baseline_Time {Minutes}, END_BLOCK
0.00 End_Block
=l 0.00 Watch_AIT131U¥ Less_Than, {0.0)#UY¥_Less_Than_DF {AU}, U¥_Stable_Baseline
{U¥_sStable_Baseline)
0.00 Base SameAsMain
0.00 AIT131UY_WatchPar (D.20)#UY_BaseLine_Setting {AUJ, 0.0000 {AU}
W 0.00 Watch_AIT131U¥ Stable_Baseline, (1.0)#U¥_Stable_Baseline_Time {Minutes}, END_BLOCK
0.00 End_Block
9999.00 End_Block
+ -l 0.00 Block Restore_DF
0.00 End_Block
+- 0.00 Block (CONCENTRATION_TANK_BATCH_2)#Product_Step_3
+ -l 0.00 Block {(RECOYERY_FS)#Recovery_Option
{Unused)

Set Baseline/ Delta Base

Note: Recent strategies have updated the BaselLine instruction to Delta_Base.
The function is the same.

The parameter BaseLine/ Delta_Base defines the permitted variation for the
Stable_Baseline condition, see \Watch for stable baseline, on page 51). The BaseLine
setting affects only the Stable_Baseline condition. BaseLine is found under the
Specials instruction set. There is a WatchPar (watch parameter) for all monitors
(Cond, pH, UV, Flow) as well as for other instructions.

An example is shown below.
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Broakpoit gl:::'u:s et = Parmmeles o PO e
0.00 — Start_Eval_Window ,7 -
=i O Permeats Stop_Eval_Window D0 ﬁUDE ) [EIEU/ETUm 939.939]
Methor elta_Base |
O Alarms PTI12 WalchPar 2000 7] miem (L choree ]
. PT11 T watchPar
PT11 4 watchPar [ Replace |
ATIZ1 WatchPar (_pepice ]
Owateh ATV WstchPar
FT141 watchPar
O Bther FT1419Tar WatchPar ~

Default parameters for BaseLine/ Delta_Base
The default parameters for Watch Stable_Baseline are:

Signal Default BaseLinel/ Delta_Base

Conductivity | +2mS/cm

pH +0.20 pH units

uv +0.20AU

Watch Off
A Watch_Off should always be placed in the method just after the time in which the
watch instruction is no longer needed. This is to prevent a Watch condition from
occurring at the wrong time and thus performing the action at the wrong time.
Example of Watch Off

In UniFlux method templates, the block Watch_Off Productincludes all signals
monitored during a concentration or diafiltration product step.

Inthe example below, the block Watch_Off Product ensures that Watch conditions
that are not met within the DIAFILTRATION block are inactivated before the next
product step starts.
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4t Method Editor: UniFlux PRODUCT UF FS
File Edit Block View Help
= s
-/ J 4 4’1 \

el

=Ml 0.00 Block {DIAFILTRATION}#Product_Step_2
(DIAFILTRATION)
0.00 Base SamefsMain
M 0.00 Block RetFlow_DF
M 0.00 Block Initial_DF
W 0,00 Block Start_Constant_VYol_Retentate
M 0.00 Block TMP_DF
Bl 0.00 Block {DF_Endpoint_L)}#DF_Endpoint
= 0.00 Block Restore_DF
{Restore_DF)
0.00 Base SamefsMain
0.00 DF_X_Fct_OFf
0.00 TMP 0.00 {bar}
0.00 Permeate Closed
0.00 Stop_Eval_Window Any_vs_any
0.00 Stop_Eval_Window Capacity
4l 0.00 Block Stop_Tank_Fill
- m
{Watch_0Off_Product)
0.00 Base SamefsMain
0.00 Watch_Dff ConcFac
0.00 Watch_OFf DF_X_Fct
0.00 Watch_Dff TankLevel
0.00 Watch_Off FT142¥Tot
0.00 Watch_Off CT101
0.00 Watch_Off AT121
0.00 Watch_Off AIT1310U¥
0.00 Watch_Off TMP
0.00 Watch_Off FlusDrop
0.00 End_Block
0.00 End_Block
0.00 End_Block
+- I 0.00 Block (CONCENTRATION_TANK_BATCH_Z)#Product_Step_3
+-l 0.00 Block {RECOYERY_FS)#Recovery_Option
(Urused)

F [

Nested Watch instructions

Inserting Watch instructions within the action block of another Watch instruction
creates nested blocks. UNICORN will not read the second Watch instruction until after
the condition of the first Watch instruction is met.

Inthe example below, UNICORN will not read the Watch_AT121 instruction fora pH
value greater than 7.2 before the conductivity has exceeded 50 mS/cm, and the
conductivity baseline is stable.
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4t Method Editor: UniFlux SER Equilibration UF FS

File Edit Block Wiew Help

Jel=zH 5

=l 0.00 Block Membrane_FQ
{Membrane_EQ)
0.00 Base SamedsMain
0.00 Set_Mark "Membrane Equilibration"
0.00 Permeate Permeate
M 0.00 Block TMP_Equilibration
=l 0.00 Block {(EQ_Endpoint_Conditions_G)#EQ_Endpoint_Conditions
{EQ_Endpoint_Conditions_G)
0.00 Base SamehAsMain
0.00 FT142¥Tot_Reset
M 0.00 Watch_FT142¥Tot Greater_Than, (5.0)#Equilibration_¥olume _G {I}, END_BLOCK
[=8 J0.00 Watch CT101 Greater Than, (50)#Cond_Equilibration_Endpeint_G {mS/cm}, Cond_Stable_Baseline
{Cond_Stable_Baseline)
0.00 Base SamehAsMain
0.00 CT101_WatchPar 0.000 {mS/cm}, (2.0)#Cond_Delta_Base_Setting {mS/cm}
=l 0.00 Watch_CT101 Stable_Baseline, {1.0)#Cond_Stable_Baseline_Time {Minutes}, pH_Greater_Than
{pH_Greater_Than)
0.00 Base SamefsMain
=l 0.00 Watch_AT121 Greater_Than, {7.2)#pH_Equilibration_Endpoint_G {pH}, pH_Stable_Baseline
{pH_Stable_Baseline)
0.00 Base SamefAsMain
0.00 AT121_WatchPar 0.00 {pH}, {0.20)#pH_Delta_Base_Setting {pH}
M 0.00 Watch_AT121 Stable_Baseline, (1.0)#pH_Stable_Baseline_Time {Minutes}, END_BLOCK
0.00 End_Block
0,00 End_Block
0.00 End_Block
W 0.00 Watch_AIT131U¥ Greater_Than, {6}#UY¥_Equilibration_Endpoint_G {AU}, U¥_Stable_Baseline
9999.00 End_Block
M 0.00 Block Restore_Non_Product_UF
M 0.00 Block Watch_OFf
0.00 End_Block
W 0.00 Block Tank_Drain
0.00 End_Block
0.00 End_Block

Checkthe duration of a Watch
instruction
Inthe Block pane of the Method Editor module the user can visualize the duration of

Watch instructions in the method. Most often a Watch instruction is only intended to
be active within a block or section of the method.

Example

The illustrations below show the Block pane of UniFlux EQUILIBRATION methods.
The conditional instructionsin block EQ_Endpoint_Conditions_L are shownin green
text.

Fig. 5.1, 0n page 57 shows a method without the block Watch_Off. The conditional
instructionsin block EQ_Endpoint_Conditions_L are active through the end of the
method. Thisis notideal.

Fig. 5.2, 0n page 57 shows a method with the block Watch_Off. The conditional
instructionsin block EQ_Endpoint_Conditions_L are active only within this block, as
intended.
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4 Method Editer: UniF lux BQUILEIRATION UF F5
Fia Edt Block View Mol

1@l Hal 30O AN

WM__WM w i

(BT witmn Talmn [ET i

franel
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Viold_Urdl T arkclavel Lesa_Than 0.2 [0 200 [base]
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Figure 5.1: EQUILIBRATION method without block Watch_Off

4 Msthod Editer: UniF lax EQUILERATION UF F5
Fie LEOY Block  Yiew Help

Ie@E 96l %0 4N

ormn e T10mn afimn

IIDlG_UMIT«'«Lwn.eu Thar 0.2 1] 200 bael
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Figure 5.2: EQUILIBRATION method with block Watch_Off
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5.6 Examples on updating method templates

This chapter gives example on how to update method templates.

Update a CIP template
Goal

Two CIP cycles are to be used. Thefirst cycle is for retentate recirculation only. The
permeate valve shall be closed. In the second cycle the permeate shall be in recycle, as
per default.

Action

Inthe Text pane, expand the Membrane_CIP_1_UFblock. Highlight the instruction
Permeate Permeate_Recycle.n the Instruction box pane, choose Closed from
the drop-down list. Click Replace.

£ Method Editor: UNTITLED EER

Fle Edit Block View Help
4 ~ = -
NeawHE 66 <0 A\
Base Time
Block INITIAL_SETUP_UF_FS

W (Main)
Block CIP_UF_F§

0.00

M 000
= M 000
{CIP_UF_FS)

0.00

0.00
M 000
M 0.00

=M 0.00

Base SameAsMain

Set_Mark "CIP"

Block Totalizer_Reset

Block (Tank_Fill_Prewash)#Tank_Fill_Prewash_0Option

Block Prepare_System

Block (Membrane_CIP_Two_Cycles_UF)#Membrane_CIP_Option

(Membrane_CIP_Two_Cycles_UF)
0.00 Base SameAsMain
=M 0.00 Block Membrane_CTP_Cycle_i_UF
(Membrane_CIP_Cycle_1_UF)
0.00 Base SamedsMain
M 0.00 Block Tank_Fill
+- Il 000 Block Retentate Recirculate
= M 0.00 Block Membrane_CIP_1_UF
{Membrane_CIP_1_UF)
0.00 Base Time
0.00 Set_Mark “Membrane CIP 1"
M 0.00 Block TMP_CIP
W 000 Block CIP_Time_Cycle_1
M 0.00 Block Restore_Non_Product_UF
0.00 End_Block
+- Il 0.00 Block Tank_Drain
0.00 End_Block
M 000 Block (System_Flush_Btw_CIP)#System_Flush_Btw_CIP_Dption
M 0.00 Block Membrane_CIP_Cycle_2_UF
0.00 End_Block
M 000 Block (Fill_Tank_Full_Plus_Hold)#Fill_Tank_Full_Plus_Hold_option
M 0.00 Block (Full_Tank_Flush)#Full_Tank_Flush_Option
0.00 End_Block

{Unused)
Breakpait Tretructians Farameters
- oo FlusSetpaint Macio
000 % min eeie PermeatePressurs Var, Pemeate_Recycle v
© Pormede o Femedcr i il
eimneate LClos
© Alams Fitey Drai Pemeste_Recycls
o Fii_Drop_Off
pecials %Fluz_Diop_On [Replace |
FT1420Tot Pause
Owatch FT142vTal Reset
.
Ready UM

Update a PRODUCT template

Goal

The method shall contain two product steps. The firstis CONCENTRA-
TION_TANK_BATCH_1.The second is DIAFILTRATION. Recovery with one flushis to
be used.
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Action

* Toupdate Product _Step_1:

1. Inthe Text pane, highlight Product_Step_1.

5 Edit methods
5.6 Examplesonupdating method templates

2. IntheInstruction box pane, choose the CONCENTRATION_TANK_BATCH_1

block from the drop-down list.

&t Method Editor: UNTTTLED FES

Fle £ Dock Yew Help

el Sa <0 [N

U0 Dase Tane
= Moo ulock INITIAL_SLTUP UV IS
= M oan vlock FILL_SAMPLE
Ol Jooo ook (COMCENTHATION_FED_BATCH)SProtheit_Step_|
5 M O00 lock (DIAFILTRATION)#Product_Siep_7
¥ M 000 Block (OONCENTRATION_TAME_BATCH_Z)#Product_Shep_3
© M 000 Block (RECOVERY _FS)aflecovery_Dgtion
{Lrasad)

Breakpont Tratuehen:

T O Pcae 4
= . Contrras
=) SO R
) Ak Evausts
) Spmcinki :’m_wm
Owach oop End
(G ow Covamanogam

Rty

3. Click Replace.

* Toremove Product Step 3:

1. Inthe Text pane, highlight Product_Step_3.

2. IntheInstruction box pane, choose the NO_PRODUCT_STEP block from the

drop-down list and click Replace or click Delete.

* Toupdatethe RECOVERY block:

1. Inthe Text pane, expand the RECOVERY block.
2. Highlightthe block Recovery Buffer Flush_Option.

3. IntheInstruction box pane, choose the Recovery One_Buffer Flushblock

from the drop-down list.
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& Method Edilar: UNTITLED

Fle Edt Dlock View Help

_.J_g]ua-"‘ﬂ Ha IO DN\

L

& M 000 Block INITIAL_SETUP_UF_FS

# M 000 Block FIL_SAMPLE

+ M 000 Binck (COMCENTRATION TANK_BATCH_1)afrodurt_Step 1
o W 000 Slock (DIAFILTRATION #Product_Step 2

w W 000 Olock (MO PRODUCT STER)sProduct Step 3
= B oo wlock (RICOVERY FSheRecovery_Option
(RECOVERY_1'5)

D00 Base SameAstian

W0 St Mark “RECOVERY"

no0 Elock TMP_OI

=l
# W OO0 Elock Recovery Tank Vol F5
N

000 Block (eeovery Twe Muller Flushes FS)aRecovery Bullee Fush_iption)

Fecivey P 175 =

Fiscoreery_Fhah_2_F5
ow_Ficwe_Thec

acoesy

Recoves Tank Volume FE
Rlaceoven Tro Bufier Flushes FE
Resices_Cone

Fesiore OF

Feteetzie Chase

ety

Fetfiw_Conc_18_2
000 End_Black |RetFin_DF
(Lrused) Siel_Uip DF_Tubrny
S Cored aed_Vel_Fieteriote
Shop_ Lokl
Tork_Dim
Tk _Fl_Fiscarvaty_Chsee
Tk _Fl_Fimcarvay_Flath_1
T ark_Fil_Recovers_Fluih_2
Tarklevel Oiss
TMP_Conc_FIl
(TP Canc_TR_1
TMP_Cone_TH_2
Tradhpont Tnimachons
-
el Ofsie Dass - bt
= Contrue
R ) Pranesln Ered Bilock, —
Var E 2 Cherge
=] - i Moo [ Coorgn
O Ml Evakobe
- i | Flowa Wl airerng
O Specishs Hokd” B
s e
: ha
Orwatch Loog, End
\ Mpszage =
) ot Nows Creomatecsm L

4. Click Replace.

Update a RECOVERY block
Goal

The RECOVERY block shall be updated for collection of the product in a ReadyCircuit™

bag.

Action

Insert a new block to prompt the user to set up a bag for recovery via Feed Drain.
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4z Method Editor: UNTITLED
Fie Edt Block View Help

el 6 <0 AN

B (Main)

0.00 Base Time
M 0.00 Block INITIAL_SETUP_UF_HF
0.00 Block FILL_SAMPLE
M 0.00 Block CONCENTRATION_FED_BATCH
M 0.00 Block DIAFILTRATION
=Ml 0.00 Block RECOVERY
(RECOVERY)
0.00 Base SamedsMain
0.00 Set_Mark "RECOVERY"
M 0.00 Block Flux_0Off
=M 0.00 Block Recovery_Tank_Yolume
(Recovery_Tank_volume)
0.00 Base SameAsMain
0.00 Message “Set Up Collection ¥essels and Buffer Pump Inlet”, Screen, “chimes"
M 0.00 Block Recovery_Setup_Recirculate
00 Block Recovery Recirculate
o m
(Recover_To_Bag)
0.00 Base SameAsMain
0.00 Message "Open clamp to bag. Recover via Feed Drain 1", Screen, "No sound™
0.00 Pause INFINITE {Minutes}
0.00 End_Block
0.00 End_Block
M 000 Block Recovery_One_Buffer_Flush

B
M 0.00 Block Air_Purge_Retentate
0.00 End_Block
(Unused)
Erzakpoint Tnstuctions Farameters
" . OR (Block [’} Block
0.00 . min el Continue War, FRecaver_To_Bag ~
O Pemeats End Block
Erd_Method
Ve Evalie
O Alaims FlowWarring
o Hold
b =
O Wwatch Message
Hew_Chiomatagram
Qo | Nowhonsos 3
Ready HUM

Product template without tanklevel
control

Goal

Utilize the system automation despite the lack of a tank level input from an external
scale. Use a single endpoint condition for the product steps.

Action

Inthe Text pane, update the method to prompt the user to monitor the tank level
readout and take action. For the product step endpoint block, remove Watch instruc-
tions that are not required, replace the Watch instruction for ConcFac with a
Hold_Until instruction, and update the breakpoint of the End_Block instruction to
0.00 minutes.
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4t Method Editor: UNTITLED
File Edit Block Wiew Help

=B 54

Base Time
Block INITIAL_SETUP_UF_HF
Block FILL_SAMPLE

(CONCENTRATION_FED_BATCH)
Base SameAsMain
M 0.00 Block Stop_Tank_Fill
M 0.00 Block Shear_Conc_FB
M 000 Block Initial_Conc_FB

M 0.00 Block Flux_Conc_FB
=M 000 Block Conc_FB_Endpoint
(Conc_FB_Endpoint)

0.00 Base SameAsMain

0.00 End_Block
M 000 Block Restore_Conc

0,00 End_Block
=l 0.00 Block DIAFILTRATION

(DIAFILTRATION)

000 Base SameAsMain
M 0.00 Block DF_Post_Conc
M 000 Block Shear_Conc_DF
M 0.00 Block Initial_{

M 000 Block Flux_DF
M 0.00 Block DF_Endpoint
M 000 Block Restore_DF

0.00 End_Block

M 000 Block RECOVERY

Block CONCENTRATION_FED_BATCH

0.00Message "Disable Transfer Feed Pump when loading
0.00 Hold_Until ConcFac, Greater_Than, 5.0000 {ConcFac}, INFINITE {base}

'No sound"*

(Unused)
Ereakpon Tnetructions Farameters
Message
© Feciic [ = _ Insert
Var., | [Disable Transfer Feed Pump when loading i comp |
O Pemeate Mode
[ Chenge |
O Alaims [ va. | [somen ] EEE
O spesia Sound
ecials
i
O 'watch
© e

Ready

HUM
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6 Duringarun

Buttons in System Control

Button Function

Run

The Run button opens the Run dialog, which shows all available
methods. If a method is loaded, Run Setup opens.

The Hold button suspends execution of the method, while liquid is
still pumped at the current flow rate and eluent concentration.

The function of the Pause button depends on the strategy. The
Pause button suspends execution of the method and stops all
pumps so that the system comes to a standstill.

Continue

The Continue button resumes the execution of a paused or held
method.

End

The End button terminates the method execution and puts the
system into an End state.

Continuing out of a paused Hold

condition

During arun the user can pause an active Hold condition by clicking the Pause button.
To continue out of the Pause state and resume the Hold condition, click the Hold

button.

Note: Do not click the Continue button. Clicking Continue will end the Hold
condition and advance the method.

Example from UniFlux method

templates

In UniFlux method templates, the Hold_Until condition is used in the blocks Tank_Fill

and FILL SAMPLE. The method can enter into a Pause state if an alarm event occurs
orifthe user clicks the Pause button duringfilling of the tank. To resume the method

and continuefilling the tank to the desired set point, click the Hold button.
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7 Evaluation

v

Description

Evaluation

UNICORN Evaluation module is installed with an evaluation wizard for filtration. Both
classic evaluation operations and wizard operations can be used to gain the most

information from the result file.

The Membrane System Evaluation icon in the Evaluation module shows that the

evaluation wizard forfiltrationis installed.

| Evaluation wizard
for filtration

D) il | =

Included operations

The evaluation wizard for filtration includes the following operations:

* Process Optimization

* Normalized Water Flux

* Diafiltration Time Optimization
* Capacity Plots

* AnyvsAny

Curve names

64

AKTAcrossflow system and UniFlux system in some cases use different names for the
same curve, see the curve names in bold text in the table below.
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7 Evaluation

Operation AKTAcrossflow curve UniFlux curve names
names

Process Optimization Flux, TMP Flux, TMP

Normalize Water Flux Flux, TMP, Temp Flux, TMP, TIR161

Diafiltration Time ConcFactor, Flux ConcFac, Flux

Optimization

When using the evaluation wizard with result files from UniFlux systems, this curve
information has to be updated prior to completing the wizard operation, see instruc-
tion below.

Update curve information

Follow the instruction below to do the necessary updates on curve information.

Step Action

1 Inthe Evaluation module, click the Membrane System Evaluation icon.

Result:

The Operation dialog opens.

2 Inthe Operation dialog, select one of the operations. Click Next.
Result:
The Data Selection dialog opens.
3 Inthe Data Selection dialog, use the Search filter setup section to select
the desired result file(s).
4 Inthe Search filter setup section, click the Advanced button.
Result:
The Advanced... dialog opens.

5 Use the drop-down list to update the curve information according to the
table above.
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Example plot - Process Optimization

The illustration below shows a Process Optimization plot for starting and ending

concentrations.

Glucoamylase TMP Optimization
Start Concentration ~ 3 mg/mL; End Concentration ~ 30 mg/mL

7 Evaluation

[e] [m]
Start Conc 800 mL/min/0.1 m2 Start Conc 700 mL/min/0.1 m2 Start Conc 600 mL/min/0.1 m2
Lv] B +
End Conc 800 mL/min/0.1 m2 End Conc 700 mL/min/0.1 m2 End Conc 600 mL/min/0.1 m2
- E TMP@ 12bar |- ] *
= — A
. /
s £ - /4/ "
C l/ /“/
= 100 £ -
5 75+
= o4
50 *: [ I E———— — Ad
- 1 F
Bt
T T Y Y T T T T Y O
0.50 0.75 1.00 125 150 175 2.00 225 2.50
TMP [bar]

Average Flux Across The Process ~ 60 LMH

Example plot - Normalized Water Flux

The illustration below shows a Normalized Water Flux plot for tracking filter perform-

ance and cleaning procedures.

Normalized Water Flux
Kvick 10KD Cassette

200
C «\
175 4
150 = \u\
C R e —
125 4
B F cp
2 100 +
z F 0.5 M NaOH
= C
- 75T 60 minutes
50 +
25 +
o L
1 2 3 4 5
Data point
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Example plot - Diafiltration Time

Optimization

The illustration below shows a Diafiltration Time Optimization plot for 20x result.

ConcFactor*Flux [ LMH]

350

300

250

200

150

ConcFactor*Flux vs. ConcFactor
Kvick 10KD Cassette

TT

e

TTTT

\

'
I

Example plot - Capacity Plots

Theillustration below shows a plot of TMP vs. Capacity. Capacity Plots allow the user
to plot any process parameter versus the accumulating permeate volume normalized

tothe surface area.

TMP [ bar)

TTT !III‘H TTTT[TT T TT T [ TTTT[ TTTT[TTTT[TTTT
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8 Reference information

8 Reference information

Literature

For further information on UniFlux systems and UNICORN, refer to the following:

UniFlux system, Operating Instructions (28961749)
UNICORN 5.2, User Reference Manual for Bioprocess (28401054)

UNICORN 5.1, Evaluation for Cross Flow Filtration / User Reference Manual
(28401099)

Operating Handbook - Hollow fiber cartridges for membrane separations
(18116530)

CIP cassette for UniFlux 30, 120, 400 (28964760)
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9 Support

9 Support

On-line support for filter applications
Support for filter applications is available at cytiva.com.

On-line support from filtration
devices and systems

For support for filtration devices and systems, visit cytiva.com/service , and click
Bioprocessfiltrations.

Remote support

Remote support options are available through Cytiva's Bio InSite application. BiolnSite
links your instruments with Cytiva experts over a secure digital connection. This
provides a possibility to get help when you need it.

For further information contact your Cytiva representative. Additional information can
also be found online. Visit cytiva.com/service..
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A. Sample handling

Appendix A
Sample handling

Introduction

Normal flow filters (NFF) can be used in conjunction with crossflow applications using
UniFlux.

Recommended capsule for sample

preparation
Considerand ULTA™ Prime CG capsule from Cytiva for sample preparation prior to and
after processing. This 0.6/0.2 um PESfilter can be inserted between the sample tank

and the transfer pump, see illustration below. The capsule will filter out any particles
that may have settled during sample hold.

Recommended capsules during

recovery
Consider an ULTA Prime CG, ULTA Pure HC, or ULTA Pure SG capsule during recovery.
ULTA Pure HC and ULTA Pure SG are 0.2 um sterilizing grade filters. The capsule can be

inserted between the feed drain and recovery container or ReadyCircuit bag (part of
the ReadyToProcess™ portfolio), see illustration below.

UniFlux Method Templates User Guide 28982285 AB 71



A. Sample handling

lllustration

Fill sample Feed

ULTA
capsule

Starting
material

72

ER PR Recucls

Fermente FERMEATE
FUMFP
PZB3

w
r l?-!|.|B32
i} FPatrmaate
*HUB&S WUEG1 ol

Fetentote Permnente
Drain Drain
HLaEl HLEGE
e
L
Cortridos
% *me Drain
Feed
Cirain

Recovery

ULTA
capsule

bag

O ReadyCricuit

UniFlux Method Templates User Guide 28982285 AB



Page intentionally left blank



cytiva.com/filtration

Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate.

AKTAcrossflow, ReadyCircuit, ReadyToProcess, ULTA, UNICORN and UniFlux are trademarks of Global Life Sciences Solutions USA
LLC or an affiliate doing business as Cytiva.

All other third-party trademarks are the property of their respective owners.
©2020-2021 Cytiva
UNICORN © 2020-2021 Cytiva

Any use of UNICORN is subject to Cytiva Standard Software End-User License Agreement for Life Sciences Software Products. A copy
of this Standard Software End-User License Agreement is available on request.

All goods and services are sold subject to the terms and conditions of sale of the supplying company operating within the Cytiva
business. A copy of those terms and conditions is available on request. Contact your local Cytiva representative for the most current
information.

For local office contact information, visit cytiva.com/contact

28982285 AB V:6 06/2021


http://cytiva.com/filtration
http://cytiva.com/contact

	Table of Contents
	1 Introduction
	UniFlux systems
	UniFlux system range
	UNICORN
	Method templates

	2 Safety
	3 Installation
	3.1 UNICORN
	3.2 Method templates

	4 Method templates
	4.1 Overview
	How to use the method templates
	Available method templates
	System components
	Suggested sequence

	4.2 Utility methods
	Available utility methods
	Holdup Volume Determination
	Edit the holdup volume
	Air Purge Retentate
	Integrity Test
	Prepare System

	4.3 Non product methods
	Available non product methods
	General information
	WATER FLUX TEST
	RINSE
	RINSE Plus FLUX TEST
	FLUSH
	FLUSH Plus FLUX TEST
	STORAGE
	EQUILIBRATION
	Endpoint conditions for EQUILIBRATION

	CIP
	Optional blocks

	DeltaP retentate control
	TMP setpoint

	4.4 Product methods
	Available product blocks
	CONCENTRATION_FED_BATCH
	CONCENTRATION_TANK_BATCH_1 and CONCENTRATION_TANK_BATCH_2
	DIAFILTRATION and DIAFILTRATION_ONLY
	Endpoint conditions for product methods
	Watch_TMP in microfiltration methods
	Watch_TMP in ultrafiltration methods
	PID instruction Flux_Tune
	Examples

	RECOVERY
	PROCESS OPTIMIZATION


	5 Edit methods
	5.1 Working with method templates
	Open a new template
	Method Editor modes
	Select Method editor mode
	Tabs in Run Setup
	Update tank volume
	Syntax errors
	Example of syntax error

	5.2 Working with blocks
	Blocks
	Two ways to add new blocks
	Add blocks with the Instruction box
	Add blocks with the New Block dialog box
	Import blocks
	Copy blocks from within an opened method
	Move a block within a method
	Rename blocks
	Delete or move blocks from a method
	Delete blocks using the Delete Block command
	Restore deleted blocks

	5.3 Working with text instructions
	Base instruction
	What base should I use?

	Change an instruction
	Breakpoints
	Breakpoint separations

	Update breakpoints
	Ready instruction

	5.4 Working with variables
	Variables
	Two types of variables
	Identify variables
	Change variable values
	Variable names
	Define variables

	5.5 Working with conditional instructions
	Watch instructions
	When is a Watch instruction active?
	Activation of Watch instructions
	Insert a Watch instruction
	Hold_Until instructions
	Watch for stable baseline
	Default parameters for Watch Stable_Baseline

	Example of Watch for stable baseline
	Set BaseLine/ Delta_Base
	Watch Off
	Example of Watch Off
	Nested Watch instructions
	Check the duration of a Watch instruction

	5.6 Examples on updating method templates
	Update a CIP template
	Update a PRODUCT template
	Update a RECOVERY block
	Product template without tank level control


	6 During a run
	Buttons in System Control
	Continuing out of a paused Hold condition
	Example from UniFlux method templates


	7 Evaluation
	Description
	Included operations
	Curve names
	Update curve information
	Example plot - Process Optimization
	Example plot - Normalized Water Flux
	Example plot - Diafiltration Time Optimization
	Example plot - Capacity Plots

	8 Reference information
	Literature

	9 Support
	On-line support for filter applications
	On-line support from filtration devices and systems
	Remote support

	A Sample handling
	Introduction
	Recommended capsule for sample preparation
	Recommended capsules during recovery
	Illustration

	Document information

