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A Few General Considerations

= High sample numbers on many analytes
= Day-in, day-out the same analysis

= Qut-of-the-box kits, very few modifications

= Almost no in-house methods on these systems

In Pharma, in-house analysis is performed with robotic systems, if/since projects are scheduled for long
periods and outsourcing is not foreseen

= High sample number on few analytes
= Day-in, day-out the same analysis

= |n-house methods, very few modifications

But how to automate in CROs, with short to midterm projects, sample numbers/study 100-50007?
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Desired Achievements

Increased throughput, especially for new/less experienced lab technicians

Optimization of resources: technicians get available for other tasks, while machine is running (e.qg.
documentation, planning, data evaluation)

errors and allow for detailed explanation of any events.
Customized output files compile relevant information — study documentation

Assay robustness: exclusion of human factors produce analytical data like on the «copy machine»,
Repetitions and incurred sample reproducibility at highest level

Reproducibility of results: assay transfer between laboratories shows higher agreement when automated

@ Traceability of data: Worklist driven processes, barcode comparison and system log/trace files avoid
@ methods are used than manual methods (especially for transfer between RnD and GxP laboratories)
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Automation Validation Approach - Prove Suitability for Intended Use
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Data Flow: Connection Between Robots, LIMS and ELN

N
Plate-Specific
Raw Data
=0 > - ==
Error Log Raw Data
Raw Data |
| Database
AN TON
E| > =|— >
o Worklist Plate ID
"""""" (Sample List)
Assay-Specific _____ Assay-Specific
i Robotic Method — X = Robotic Method
w =
s Docqmentatlon Supported by ELN Labnotes, as REboticMathads
T I applicable Database /
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Routine Checks With Associated Documentation in the ELN Labnotes

Attachments (5) Prir

Equipment Recurring Task
Calerion - FZRHSOP.13002-01 Equipment Recurring Task (Version 02)

1D: | EQ-ZRH-RLH-1069 / PM 20 - 001 *Performed Di
Check Tasks Performed
P |pm =
r fpa =
r |nap 8
r Nep =
I 73 =
- Details

*Describe Details: annual PM by external service

Equipment / |

C Used to

Performed Task:

-R 1t

*Task Pass / Fail Status: Pass

*Results Details:

write down results obtained or refer fo
supporting documentation (e.g. OD values,
service report, calibration certificate, etc.)

See attached service report

*SoftMax Results printed into pdf file: N/AP = | -pafneed to be created before signing “Complied by

*Location of Supporting Documentation: IElectronic copy saved in server. No printouts avsilsble.

- Equipment Status

Following Recurring Task(s) needs to be Performed:

F

Equipment Tagged "Out of Service":

* Nearest date among ti

INAP

*Compiled by:

ICELERION\neuhllOl (17 Jun 2020

d for C and C

Attachments (5) ‘ Tecan Freedom EVO PQ :
Celerion - FZRH SOP.40015-01 Tecan EVO PQ (Version 12) ’

Equipment Non-Recurring Task
Colerion - FZRHSOP.13002-02 Equipment Non-Recurring Task (Verslon 02)

~ O
1—,\,,,,.._,« rg Solonoc to
iccioine

PQID:

*Performed Date:

EQ-ZRH-RLH-1069 / PQ 20 - 020

|29 Jul 2020 ) *PQ: |New Equipment ID: IEQ-ZRH-RLH-1069

Start Up / Shut Down / Daily Maintenance as per SOP Performed

ICELERION\sch-brM (28 Jul 2020 1

Add Comment

ID: I EQ_ZRH_RLH_1069 I out of sewice 20 2 003 *Microtiter Plate: lCostar Assay Plate 86 Well (9018) CKS/ZRH/18 - 00835 -
*No. of Wells Aliquoted: | 48
. . *Test |0.0025 9% Methyl Orange Solutions RSP/ZRH/20 - 008458/ZRHSOP.40008_v03 -
*Task: |Equ1pment wias put out of service I’Out of Service Date: S [EozrreAcoms
*Microplate Reader: lEQ<ZRH—F’R-0951 -
- Details f 01 (mL) [ 0.250
[Volume 02 (m) | 0.050
,'Reason: = | [abortion of one &-plate run on 04-Aug-2020 for unclesr reason. Restart with same | [FFVeiaR of Empty Piate (@) |_de.485000 <,
plates water run slso showed abort at different stepitime. Cal with service made ¢ | ViRt of Full Piate with Volume 01 (@) | 58358000 ‘.
4 mancion dale ("Wackelkontak") most likely. Could be confirmed, when slightly moving the PC: \ | [FVeiahe of Full Piate with Volume 01and 02 (@) | [ 60.704000 "
last connection, another abort [Fecuracy Volume 01 (%) | 858
Solution: all cable connection (serial snd USE COM) st devices snd computer rep | [Accuracy Volume 01 Pass 7 Fail Status [Fass = -
ith strong tape wherever necessary (e.g. LPR240). [Recuracy Votume 02 (5 [ o5 GEEEL R T
senies of 3 consecutive full capacity runs (water) will be performed to ensure sy! [Fecuracy Votume 62 Pass IFa Status [Fo= = e (S B ST - (T
nraducdion anain (loafilss/Masro-files of abarted nuns and successful nins attache | = * Precision (CV %): Less or equal to 2.0%
F Pass / Fail Status |Pass =
*Location of Supporting Documentation:  |Electronic copy saved in server, No printouts available.
PQ Pass / Fail Status: Pass = PQ Due Date: lm
r Equipment Status :
*Performed by: ICELERION\neuhaﬂM (29 Jul 2020 17:46:53) Neuhaeusser-Wespy, Frieder )
mcon‘e:;:n by: ICELERIDN\schibn:H (30 Jul 2020 09:08:40) Schibli, Rebeca P
Equipment Tagged "Out of Service": Yes = I‘Approx Out of Servica Time:
5 Aug 2020 11:48 (UTC+2) (CELERION\groesm01): i ]
connection issue might be & consequential error of unplugging and *Compiled by:
cleaning washer and LPR240 the week before, TAKE CARE OF
CABLE CONNECTIONS ICELERION\groesmM (06 Aug 202 |[ 2dd Comment |
Assessment for Failed Qualification Tasks
|‘Reviewed for Completeness and C( | Action: | =
Comments:
[CELERIONIgabela01 (06 Aug 2020
Add Comment ] -
(Svyrs‘tem Owner): I »
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Routine Checks With Associated Documentation in the ELN Labnotes

{ Please select balance [ ﬂ J

Tecan Freedom EVO PQ . N
: celerion
Celerion - FZRHSOP.40015-01 Tecan EVO PQ (Version 12) Translating Science to
(7

PQID: I EQ-ZRH-RLH-1069 / PQ 20 - 021

*Performed Date: |07Aug 2020 (W) “PQ: INew = Equipment ID: IW

Start Up / Shut Down / Daily Maintenance as per SOP Performed

*Microtiter Plate: ICostar Assay Plate 96 Well (9018) CKS/ZRH/18 - 00835 -
“No. of Wells Aliquoted: | 48
*Test Solution: IO 0025 % Methyl Orange Solutions RSP/ZRH/20 - 008458/ZRHSOP.40009_v03 -

Balance: R

*Microplate Reader: -

—

l"Vqume 01 (mL)

rVqume 02 (mL)

Welgh( of Empty Plate (g)

Meigm of Full Plate with Volume 01 (g)
Weight of Full Plate with Volume 01 and 02 (g)

lAccuracy Volume 01 Pass / Fail Status

Pccuracy Volume 02 (%) - szt

lAccuracy Volume 02 Pass / Fail Status

* Accuracy (%): Between 98.0% - 102.0%
* Precision (CV %): Less or equal to 2.0%

[
|
|
|
|
|Accuracy Volume 01 (%) I
I
I
I
[

rProclslon Pass / Fail Status

PQ Pass / Fail Status:

PQ Due Date: 3]

*Performed by: |

S for C
and Correctness by: I

| Y
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Development of Automated Methods, Testing and Release

| Awa - =
—

13 3|

Liquid Handling R Liquid Handling Robotic Methods Change Control { New / Updates ) Liquid Handling Robotic Methods Change Control ( New / Updates )

T P I DR J0UTE B LIRS MANIING SEote WMeTNod (RS L OMB (verison B¢ L L | | VS S S —— Trarcines
10: | SM3-245 / LHR Method CC - Release | 10: { SM3-445 / LHR Method CC - Released Busld 3
et Y coh— Byt
o Tree Immu.--smu pepe— [c82v0 S50 Harsien STAR S ]
Fequest, Evahuation [yv— ts List (Request, Evaluation and App Requirements List (Request, Evaluation and Approval)
*Regquest Type:
“Request Type: [Crange Recues = ComentBuid: [ | Request Type: [Gomfores W Cumeteums [ 7 commseeeers
r—— Tarater T90 pL of reagent (LA Gleast) 1 Manc & 45wL v
"‘W °-‘<‘='°°"-’-‘-’v-"v“-'<"“"' “Requerements ASITON of T TACK YDAt Iage N T e 330G Curenty. e deckiayos | “Regquirements: [ASSton of Weer Oumpur” Gsogs (S0P windows) 10 gusde 1w U 0
SR 4f Bt Mot e 15 5o nad. Gt FAS fltie 4 ShOwn when e CSar SIS e method 1. une S comect STOOC carmer
it (Dt s ot vow |2 comectly oad carreruiatuare on he asckad oy
o tutc web ot et © Sarrgie GRECH 1 Nurran Serum e regured Bt sttt ) verty B orough vohurme @ svislatée by Lo reagents and 5 TOVOC
otre sampa| B 110 ( 90 54 sarum « 1044 sampie) piay
[Epeee—p—— $20 (100 3L serum o 10 L savgle) LABSEOn Of wanming whan Kadng womier <> Lsar i Mo 36 Sor B working wd 10 200 “sen” i posson ALAZ (F
s Ol S arved 15 have Viady e 130 Q%0 L Ww\;?: 5” 80,2800 |acg s acmn
ey Latware Nune 45 el e 50 W g
Oieind pliius: Shua. SOwati. 048 0k Cat e, 340044 [Adsecn of uner warmirge (3P & wAndows ) when SASON cher San | 2% e spockod N he workiet uwer wil be
MO sdsecna SAmcn 1 sersm ¥ cagacty allows & optional s3dtonal dksors fritcemod and metod wil be stored betore any kgud Farsler Since ony e valdated [CAZZIE) Shason 125 wil be
150 (450 gl serum « 10 L sample) At P Bhart b w v Kt i kaie] Tumes] on e SASOn L wargin whavee Takr & S Semsve
t wmmm‘;-:-n 1235;. wu 00 iy (W) Wrwcmssary, Shannt vokamen is o e 5 260 W, (DF 25 = 200 (4 dhaters » 5 14, sample
Latware Vel 2.00 sl and 50 4471000 14 1o
JUpdate S wrving pach of wace and ouput e o Pt Trace and Oupet File can be found in S /CSI00CS212-Oupet Files

[CELERIOMschite0t (03 Sep 2019 12.49.7%) Schith, Rebeca [= y CIET (07 Ape 2020 00.43.585) SORDN. ReDecH » Release

r——pTT ik Amasasmant {Comyilele all Faihs) Implementation in
[owrn o [Cow o [ ] SOP

reguest Tiat wil be Quaifed Defore proceedeg wen P | | | TSR Aseesament: g f— e —p—— V Id t
“acalbas 3ans of vy g rewsed £ B 1 5o Sarmpie artysi partcrmed ot ung e mscmaed roceds allgaton
®03 S0P may need 15 be Updated 15 escribed the addtonal seps 0D §

method to be
approved by TFM:
no/samples,
timeframe etc.

1200 Of Tt SABON SHDS Wil NChOe ST Cass testng. waner ~on an | | Teoling Plan: GrrAIICn fun W/ PR rUEer of worie -+ Verficanon of Yace and oupt e ocaton PrOdUCtIVQ usage
aTees SemAsson run w1 workiet Bt sbored <+ Verficaton of Yace and asput She Doaston

Brva Anin A ' wrtind Gordmreng Ghaon Raiir oifer e 129

R By & s o) [y areet

fca 193 Sep 2019 13:25:02) Wume. Rent Appeoved by. [corniceimatinenn (07 Ape 2020 14.41.54] MATTHE 3, Beena »

Dnmrerment bunon = 4 & fovcc oters :.‘ Saram w GALD, -1 v, S Rowg #od &
et e < o o LD, -2 e, Squed folowing ane.

e Deveiopmentwd Tevima | Dot s e
*Sel¥ Touts: Pracon 00 1A, 190 3L, and 290 14 3erum 3ee a=achments. -3t Toats e Shachvwers W fum CATZIES R RTT
Ot wissncs W & § Caleron_SNI_443 v O _StndartVoluve_Servm_DapenseSurtaoe_E | Dueses st w o s BRrs i o Ton rwldlan Aw were 26 eapa el
e ted pgemiony | A Careron_ SN 4437y 10 StncardViolome_Senum_DapersaSurtaon B/ | st s puses saii
0_Stndaediokere,

o 1 P
Max cagacty Sor 1 Trace® i | Ouemans stumas 0 & smnsted
M cazacty for 130 diusion o0 Semiaton cmzm Yao.hV TemoaFd | e e e

1D 2 ricried DEening error” and § was added manualy C
S -

*Acamcnal information:  [1)

SPRA and Stwss Test |Diusons 190125, 1100 sestea 328_Fe2 Rl AA and Srees Test AP
Drunert s s saets |ROCA22I0S RE2-RES_Outputfie 01-11-2010_ 11-41-62xds Oomurnas cstvanss  sasassted
r.ap O ROCAZ2I28_Re2-Re3_ Tracer te_U1-11:2015_11.41.48 vo -y -0
o [ced (14 Mar 2008 124326 Bonibn. Rebed
- [em A0 Mar ITE 15 13 840 Toene. Maste
1 SAdscnul iformasion:  [Dason 120, 130, 3nd 150 can be Uied 33 SSaly recested, but ware r | SASEIBONN BISMIBON. [Tow sur CATIMOT £ 17 frat Comers (et S0, GOs, OOCs)
R Mb&-!'cuwwﬂocwumnum
MRD macng volume rcreased 1 50 3L ratesd of 40 oL and ming hegh
*Retesced Date oMo of T el Theas channes sohwed T hoh OV nbasrved Aainn v
[FAssmves oy sy = [cavomonaceancst (20 Mer 2918 1130 000 2 IctLDh"“ 105 Now 2015 0535 54) Schink, Rebeca o !rn (07 At 2020 %6 52:34) SCNDE. Rebech »
by [CELERIONaeigesd! 195 Nov 2019 09:39.33) ZELGER. Sabine HeviewsaTostes By,  [COLOMONGatetad] (39 Ape 2028 03 54 25) Gaded, Arke »

1 Foo 1020 1824 (UTC 1) (CELERION CONDD1 )
eieieaaten By atem and LN Tyse™ i 8 sesesiabie,
Freia be for

WOt ARy WROest I the 2ats

e e 1
27 Mar DOVE A1 4T (UTC=4) FOELERIOMN aohiedt ) -

Accest Exseton - Competarzed bytiam and Liak Tyse, s 00 Nov 2016 5} “Matessed Date: W Retases Dula: {f

“Approwed by (SO .[wwm“"'""”"’nm-m [*Asproved 5y sOSY; '[wunmm 1402 23) MATTHE 3, Bernd »
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Liquid Handling and Error Recognition
Total Aspiration and Dispense Monitoring on HAMILTON Microlab® STARIine

Plunger movement starts

I~

Liquid flow stops: 200
Hydrostatic |
o ] . pressure within f
Liquid starts to flow into tip the tip is matched NN
A
by the force & | Short sample
The speed of the produced by the 600
. rising liquid level r under pressure
e & matches the 001 |

plunger speed

Liquid continues to flow [}
= = 2000 N

12004

1400+

\

p T T T T T T
Plunger movement stops ""Imla 500 1000 1500 2000 2600 3000 350

Left: Recording and monitoring of complete pressure curve during aspiration and dispense

Right: User defined tolerance bands (green and red): If measured value leaves the
tolerance band, pipetting stops immediately and error handling is executed. Requires
recording of pressure curves for each liquid class and volume
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Working With Schedulers

Staggered Plate Handling on the Tecan Freedom® EVO

Devices Q)| Ganttchert
S. | Legend Name Usage Labware Gantt

m—] HycroWasher 10:5%:38 11:58:33 12:59:38 13:59:38
m—] HydroWasher2 00:00:00 01:00:00 02:00:00 03:00:00 03:57:50

W Incubator 1 Source{001} ol |\ Ll ‘ I = i ¥
InabatorBase Eisaf001} ;
LPR24) o L
LHa Source{002} =] 1 — o

Magelln Eisa(002)

Source{003}
Eisa{003)

0T_2Pos_+ Weste_Post_i_1_1
DT000{001}

Source{004) 1onl 1 1 ¥ e -
Elsa004)

Source{005} ol 1 I
Eisa{005}

IDITi_2Pos_+ Waste_Pos2_1_1_1 E
DTI1000{002)

Source{006} T ngt
Eisa{006}

Source{007}
Eisa{007}

DTI1000{001)
DTI1000{003}

Source{008)
Eisa{008}

DiTi1000{002} ]
DiTi1000{004}

Resources oy w my e by oplopw e o el RS U A A 1 A O 1 R (T I

-A—L-Ll;—n—l] —— : :* ; L-l_--I--- 1 LILI

Gantt chart / Statistics

A Scheduler allows to handle multiple plates and resources at the same time. While one plate is on a washer, another plate gets pipetted on
the deck, while the gripper already replaces empty tip boxes

Schedulers allow for higher throughput, keep incubation times constant and transfer the assay from a linear to a multi-dimensional process.
Consider to have back-up and recovery processes.
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Uniqgue Applications

Preparation of Calibrators and quality control samples on the Tecan Freedom® EVO

Labnotes: Definition and Documentation of Spiking Scheme

.

RS

Name Concantraon- | Volume (mL) Name Concaton- (Volume (mL) Name(s) Volume (mL)
. = . =

tf e [ [om [ wie [ e [ o [ moepsmp | oo
e[ ue [ [ [ owee [ oow [ omw | weeypsnapd [ oom
v we [ [ew [ e [ oo [ om0 [ moerpnp [ oo
Cfwe [ [oaw [ oweee [ [ osw | weeypsnpd [ o0
L) e [ ome [ | v [ oo | | moepsngd | 00
O wo [aw [ew [ owee [ oo [ [ moerpmpn [ oz
| |

\ | om0

o)
(o)
<, T,
7 y
9[‘/0

Spiking Scheme
Final Solution Spike Solution

—

orkstation

Transfer
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Spiking Robot: Execution of Spiking Scheme

file Tools DB Help

PR —— [ L
DDA FRBEBR O Lo lve
SOP Method Set gemini Run

SM3-390 A WsTD 1IWS3 QC to HQClworklist
SM3-349 wac o Start 2|WS4 QC to MQClworklist
SM1-432 STD 3IWS4 QC to LQC|worklist
SM3-293 joc ] Q@ rouse 4IWS5 QC to LLQC|worklist
SM1-443 .

SM1-431 © seer

SM3-445

SM1-463

SM3-alpha v

) (

@ Vaildate entrys

Spiking Selution
Concentraion

-
/ Create worklist PQ > Alic

Final Volume
according to

\J
@ Compare barcodes , Create worklist

) FinalSolution = Final Solution

Concentraion  Spiking SolutionlD SoNentvaumal | ourcavolume

(ug/mi) (ug/ml) Method (mi) il g
1 pac 495500.0 ws1ac 495500.0 o
2 uLac 10000.0 ws3 Qc 10000.0 . ! .
3 7500.0 WS3 Qc 10000.0 0.5 0.125 0.375
4 900.0 ws4 ac 1000.0 05 0.05 045
5 Lac 150.0 ws4 Qc 1000.0 05 0.425 0.075
6 LLac 50.0 Wws5Qc 100.0 05 0.25 0.25

Spiking scheme transferred from Labnotes into a custom program, listing source and destination concentrations, with
autonomous calculation of volumes and choice of appropriate tip size for the specific transfer volume
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Still the Biggest Challenge....... and How to Overcome it

Standards and QCs labelled on Samplitag (Samplision), driven from ELN

Inadequate labels on tubes sent from central
labs: limitation of traceability, relabeling often

necessary

No «white
space» for
start/end of
barcode

Horizontally affixed label - not
readable (even not with handhold
scanners)

Plates labelled with Print vario (Analytik Jena) with Run ID and ELN ID Barcode verification on Hamilton Star
Worklist driven from ELN

Il Different labware used for study samples may lead to false determination of filling status !!

Request tester «kit» (readily labelled sample tube) from central lab/clinic
© Celerion 2023. All Rights Reserved. |



A few facts

@ Throughput increase (Especially seen in new lab technicians):
= 1 FTA runs 8 plates on robots vs 3-4 plates manually: 200-267 %

= 1 FTA can start 2 series/8 plates sequentially (assay dependent), when readout is performed overnight:
400-532%

@ Walk-away time for other tasks:

= “Free time” during manual assay (assay dependent): approx. 1h (since time is used for prep of reagents
during incubation steps etc.)

= Walk-away time in a 8 plate series: approx. 3h, being effectively used for sample sorting for next series,
run planning, result evaluation

() Assay robustness and reproducibility
= Run success rate (assay dependent) at between 94-98% for robotic runs

= Incurred sample reproducibility (assay dependent) between 96-98% for robotic runs

© Celerion 2023. All Rights Reserved. |



—

celerion

Summary - Automation Capabilities

@ 21 CFR Part 11 compliant systems, interaction with LIMS, and ELN (paperless)

(~) All robotic processes worklist driven with barcode comparison and error
@ recognition/reporting

DeS|gnated robotic platforms for all laboratory areas and methodolo g ies |nclud|n
Preparation of working solutions, calibrators and quality

control samples

=  Sample transfer from tube to plate incl. dilutions

= Radioimmunoassay applications

= |Immunoassay systems with ELISA, Alpha-Lisa, Fluorescence
and ECL readout

= Solid-phase extraction for LC-MS/MS

=  Sample prep for Flow Cytometry (whole blood samples)
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Further Literature available on our website

Introducing automation to a regulated
laboratory — an experience report
Bioanalysis (2020) 12(10), 643-647

A Fully Automated Workstation for SPE
Applications Celerion White Paper (2019)

() A Liquid Handling Robot for Robust and
Reproducible Preparation of Standard and

Quality Control
Adv Robot Autom (2017) 6:1, 1-5

PreciseFlex Hamilton

MSD Quickplex
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