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The science of instrument and assay validation is increasingly and rightly
being discussed, agreed, published and reviewed.

This presentation is not about the science, but how flow fits in with
regulatory expectations

— An awesome flow projectis nothing if it doesn’t stand up to regulatory
scrutiny

Pivotal to regulatory acceptance is the definition, protection and storage
of raw data

— Working toward a consensus with EBF Topic Team 32 EBF

How should QA teams approach flow data?
— As compared to other immmunochemistry assays and mass spectrometry
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Defining raw data

« “...any laboratory worksheets, records, memoranda, notes, or exact
copies thereof, that are the result of original observations and activities
of a study and are necessary for the reconstruction and evaluation of the
report of that study.”

 Whyis defining raw data important?
— Increasing complexity of electronic data acquisition systems
— Flow cytometry becoming more widely used in the regulated environment
— Must be able to prove that data aren’t fraudulent

— The Steven Eaton case; fraud exposed by reconstruction of studies through
electronic raw data (mass spectrometry):

« Acquisition times and dates ‘.:. G

. o B
e File names ::'-:;; MHR A
b |\/|U|t|p|e runs ® :.. Regulating Medicines and Medical Devices

6" EBF Open Symposium, 21t November 2013, Barcelona 3



Immunoassay data flow

e.g. ELISA
e.g. ECLIA

e.g. BMG Labtech PHERAstar
e.g. MSD Sector Imager 6000

"
||| Watson

tical LIMS

Import copy of raw data
Process, report and store

Process
Raw Data )
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Immunoassay raw data

/ E | ect ro n IC - O rl g I n a.l User: yipdpdpip @ Path: C:\Program Files\BMG\PHERAstar\User\Data\ Test ID: 7342
. Test Name: e el e e i el Date: 06/11/2013  Time: 14:50:34
data as writtento the o1 $TTTTTIIL:
: Exp
instru ment database Absorbance Absorbance values are displayed as OD
during acquisition
1. Raw Data 450 [A/1] - Raw Data 630 [A/2]
1 2 3 4 5 6 7 3 9 10 1 12
/ C (0) py m ad e tO A [ 28753 28959 00691 0.0672 24523 24278 0.0439 00422 15309 15212 0.0265 0.0251
. . B| 2751 2719 00204 00204 1923 19192 00154 00144 11042 11237 0.0136 0.0129
e I ectronic p rOJ ect fO I d er C| 21338 20916 24179 24384 12715 12845 15949 15668 07439 07172 0.899  0.9209
D| 13289 13115 10016 09974 07387 07414 05741 06171 04101 04217 03259 0.3315
E| 07515 07143 03485 03514 04036 03988 02038 02036 02392 02424 0.1193 o 118
J C (0] py m ad e tO p ap er F| 03962 03783 24296 2434 02224 02179 1.6425 156 01274 01292 0.9238
G| 02091 02111 10181 10421 01227 01222 06622 06049 00726  0.0735. ﬁﬁﬁ%ﬁ
H| 01179 01201 03708 0378 0071 00729 02179 02158 0.0465 O0.§478~ {m’ 0104}
/ Human readable Test Name: $44448444¢ ' - " Date: 05/11/2013 Time: 14:50:34
Dl X EZ T T '&EI
g,:.r:.;r:éx 2 Microplate View
Raw data values can HERAstar FS, 471-0075, 06/11/2013, 14:50:34 _ | |
ETER T A 4 [8 5 | 7 ] = % ossEein L 12

2.8753/2.8959| 0.0691/ D.C 06?2| 2.4523| 2.4278| 0.0439| 0.0422 15300 1.5212 0. ﬁlEuS G DESI

be manually typed into j
. . | 042) 1.1237 0.0136/0.0129
alternative regression/data L e L Saoa| o L secala 7433[0.7 73] Dacoel 0000

. fit t 3289 1.3115) 1.0016| 0.9974, 0.7387| 0.7414| 0.5741] 0.6171|0.4101|0.4217(0.3259| 0.3315
I IN war 7515/ 0.7143| 0,3485 0.3514| 0.4036, 0.3988!0.2038| 0.2036[0.2392| 0.2424/ 0.1193 0.1
p 0CESS g S0 area .3062| 03783 2.4295 2.434|0.2224)0.2179|1.6925|  1.56/0.1274]0.1292/ 0.9238| 0.9277|

later date .2091]0.2111] 1,0181] 1.0421|0.1227[0.1222 0. aazzJu 16049 0.0726] 0.0735| 0.3338 0.3417|
).1179/0.1201[0.3708] 0.378 0.071 un?zgm 2179 DEIEE- 0.0465| 0.0475 0.1223(0.1194

; Leqend!

I n e ToRE i |
1. Raw Daca 450 [A/1] - Raw Data 630 [4/2] | B ©6P@
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MS data flow

~
e .. LCMS - o
; aw dalta generate
e e.g. BloMS™ ’
Y,
* Integration
Process Raw
Data
~
 Import processed data Ran
St Further process, report and store |||Watso }
Integrated Data )
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MS raw data

/ Electronic — original
data as written to the
instrument database
during acquisition

/ Copy made to
electronic project folder

X Copy made to paper

X Human readable

Y Raw data values can
be manually typed into
alternative regression/data
processing software at
later date
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Flow data flow

« Acquire data using instrument software — raw data
generated

e Gating using instrument or stand-alone software -

« Generate final results or data for further processing
Process -
ishe.  (cytometric bead arrays)

J

dae
» Import final results for storage ||} Watson

Bicoanaiytlical LIMS

» Further process data, report and store (cytometric

Further
S| bead arrays)

J
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Flow raw data

 Flowraw data is defined at QBAS according to the following principles
— raw data are as written (electronically) during data acquisition

— data are described as ‘processed’ following any form of interpretation which
IS not an automated (and validated) part of the acquisition process

 Forexample

— Flow: Data file written on acquisition (normally .fcs but could be proprietary
file type) is raw data.
» (Gated data = processed
— ELISA: Calculation of 450nm minus 630nm OD data can be considered as

part of raw data if calculation is performed automatically on acquisition by
validated software

* Any other calculations on the raw data which are not defined as part of the
acquisition process constitute processed data

— Mass Spec: Automatic peak integration by validated software

» Subsequent re-integration by an analyst = processed data (the original integration
should not be overwritten)
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The .fcs file

« The .fcsfile lends itself well to hosting raw data on most systems where
data are written directly to .fcs on acquisition

— Universal format so not dependant on legacy software

— Processing software operates and saves data independently from .fcs files
(the workspace)

— But-not human readable so can’t store as paper raw data
— Need validated and secure electronic systems for control and storage
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What if...

e ...yoursoftware doesn’t
automatically write to .fcs on
acquisition?

— E.g.BD Accuri CFlow Plus .
_ _ _ T~ R ||
— Writes to proprietary .c6 files *T;::::EEI:EEE SR | RAMCADIplet: | emRA R s
v« 8 5 Wl - LI R 4 | L]
— These contain data embedded | SEEREEEEERE | U Mael Mie

in .fcs format, which can be e
exported to .fcs files if desired |75 T | e i
— These .fcs files will be copies of | <~ " | Wi ke Mus
the raw data. The .c6 file T | e s
. I J=n) bt mrich p T N T T
remains the raw data. == I

— Need to maintain the software ===
as a legacy system to allow (EE e
recovery of raw data
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And what If...

e ...your software over-writes the
original file after processing?

— ‘Workspace’ is saved in the
same file as the raw data

Embedded raw data is not
changed

But traceability of the original file
created at the time of acquisition
Is lost when processing is saved

Therefore .c6 file should be
saved as ‘RAW’ on completion
of acquisition, then saved
separately as ‘PROCESSED’
before processing
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QA approach to flow data

« QAteams are dealing with more and more diverse technologies,
particularly inthe immunoassay field Si né) ulexe

— Flow s just one, also molecular biology, Singulex

« Drawing parallels with other familiar data flows is helpful to understand
how to manage flow data

« Scientifically challenging in some cases, particularly where extensive
gating is required
— There needs to be recognition and acceptance that scientific judgmentis

an important part of the flow process (even where all-important gating
rules are in operation)

— May not be possible to re-create processed data with 100% accuracy
(even when same analyst re-gates same raw data).

* Printed (or controlled .pdf) copies of the processed data are therefore
Important
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consensus

* Your feedback and opinions are very valuable — | and EBF TT32 would
love to hear from you!

« robin.longdin@quotientbioresearch.com

e BoothC1l

Thank you!
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