METTLER TOLEDO

Smart sensor support you to define quality

April Lee
0905982362
April.lee@mt.com




Typical Production Challenges METTLER TOLEDO | 2

P = N i T Y TSl

A mamE RN TERE A IE R Y ?

I AL .5

MRS MAMENEENRAESE ?

il 170N B s




Weighing Sensors in Bioprocessing

METTLER TOLEDO ‘

Weight serves a critical process parameter or quality attribute in many Up-
and Downstream unit operations

Up-stream Processing -
Fermentation

= Control and measurement of
feeds like media, buffer,
antifoaming agents

= Measure reactor content

Downstream Processing

= Automated dosing of
reagents

= Accurate Formulations

In Media/Buffer
Preparation

= Precise Pre-weighing
of ingredients

= Mixing and blending in
tanks

Container filling

= Consistent fill weight of
vials, syringes, IV bags

= Complete
documentation
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Compliance and requirement
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CALIBRATION

Calibration 1s part of balance qualification and is performed by the user or by a suitable
competent body. Its aim is to establish traceability of measurement results to SI units
(metrological traceability). The calibration results include measurement uncertainty and
are documented in a calibration certificate. To ensure traceability, it s rec ded
to perform calibration before any maintenance operation is carried out on the balance
that significantly alters its measurement performance. “Significant’ operations include
repairs, transfer of the balance to another location or mechanical adjustment of one

or more weighing parameters. The balance must be re-calibrated after significant
operations. Re-calibration is not necessary after less significant operations, which
include levelling the balance or adjustments using built-in weights.

PERFORMANCE CHECKS

Performance checks are carried out to evaluate the random and systematic error of a
balance; they consist of measuring precision and accuracy respectively and comparing
the results obtained to pre-defined acceptance criteria. Bal are idered b
if none of these errors exceeds 0.10 per cent

In practice, performance checks focus on the two weighing parameters that most
significantly affect the performance of the instrument, i.c. repeatability, for precision,
and sensitivity as the main component of the accuracy of the balance

Accuracy is also impacted by two other parameters: eccentricity and lincarity. A
quadratic addition of the errors of these individual parameters, rather than a more
conservative linear addition, provides a more realistic approach to the assessment of
the accuracy of the balance because the three individual parameters are known to be
largely independent of cach other, and it is considered unlikely that they will occur
simultancously and have the same algebraic sign. Therefore, the acceptance criterion
for each individual parameter can be set at 0.05 per cent, i.e. half the overall accuracy
tolerance of 0.10 per cent. While accuracy is impacted by all three parameters, the
impact of eccentricity and linearity is typically less than that of sensitivity. Hence,
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Calibration of Instruments METTLER TOLEDO | 6

"Operation that, under specified conditions, in a first
step, establishes a relation between the quantity
values with measurement uncertainties provided by /S o :
measurement standards and corresponding indications - ST Jcem 2002012
with associated measurement uncertainties and, in \\, & /
a second step, uses this information to establish a

International vocabulary of

relation for obtaining a measurement result from an S0 @7 1 metrology - Basic and general
T . " - ¢, concepts and associated terms
indication. N A 23 | (e 4 bR
International Vocabulary Of Basic And General Terms In Metrology (VIM) A ':fréli._é_dltt#.ri__ -,

JCGM 200:2012, item 2.39 4 2008 version y::i_l_i_'-"}n|n6r_._.éor'racuons
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In simple words: During calibration, the measurement A - métrologie - Concepts
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Ny 3¢ ddition - '

Version 2008 avec corrections mineures
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Measurement Uncertainty of the Weighina Instrument in Use

As Found 200 kg * 159

U: = 0.86 g + 0.0708 g/kg - R
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Selection Installation Calibration & Testing
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Smart Sensors and Quality
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PBK/PFK452h:
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v BYUEE &S 0J3E1/750,000 - ER V&
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PBK/PFK -High Precision Scale

Unmatched Precision &
Robust Construcﬁon@f
Up to 750,000 Divisions o4

The Monobloc load cell at the core of the
PBKI weighing platform guarantees the -
highest precision and reliability. The robust Eh
load-cell housing features integraled over-
load protection ond durable mechanical in-
terfoces for many years of infensive use,
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Figure 1 — View info a Weigh Module with POWERCELL®
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Small Volume Filling and Dispensing

1. Accurate sensor confirms
correct filling

= Feedback to filling device
= Flexibility in cell designs

v INZEELHFFEE

vV XEFEMRHES

v R

. Weight-based filling v 2009/0_1mg
Highest precision with best v .
measurement technology 25 mm width

= Constant adjustment of filler v X1FPLC/IPCELR

= Self-calibration and adjustment v g %ﬁ%

v MRS

v XI5 E RE

v' POE

= No contact with electrolyte
= Consistent cell quality

=N

= Consistent cell quality
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Smart Terminal & Local Audit trall
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Enclosure & Power

v Washdown design

v" Stainless Steel (ICS4_9)
v Power: VAC

Weighing
v" Analog Scale
v Precision Scale

O,

Usability

v 5" Rough Environment
Touchscreen

v" Intuitive userinterface
v" Basic tactile keys

Pharma/Food Specials
v" Data integrity
v PSCP for Pharma

Multi Tool Applications

v Simple Weighing

¥ Counting

v Manual Filling

v Totalization

v Over/UnderCheckweighing
v Animal Weighing

Protocols
% v Remote Access
v SICS server
v SICS Continuous
v Input template
v" Toledo Continuous - W

v Toledo Continuous - C

com v Second Display AD-RS-M7

v WiFi v Modbus TCPModbus RTU

v Ethernet v DigiTol

v RS8232 v" Demand mode/Demand mode auto
v RS485 v" Remote Display

v USB OTG v Reference Balance (XPR, XSR)

(Host & Device)
v DIO

v" Transfer command
v Parameter server
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Flowmeter Calibration Test Weights Calibration RapidCal™ Tank Scale Calibration
by material in the tank by Weights by hydraulic equipment

————

® LowAccuracy, 0.3% - 1% ™ Accurate, 0.03% ® Accuracy: 0.1%

® Requires material ® Not practical at high " No contamination
® Risk of contamination capacities " Requires anchors
® Slow and Costly ® Health & Safety concerns ® Much Faster

® Slow and Costly

New Method of Tank calibration : RapidCal

v ORER - ERE - BK C BRI NITH
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More Smart Solution
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Performance Compliance . E,Hﬂ

Maintenance & Optimization

Optimal performance to yield
top product quality:

Assurance & Certification

In full compliance with
standards & regulations:

= Calibration and

v METTLER TOLEDO o]/ $2
o e ton + IPAQ/EQPAQ XH &5 PREKRBRBEER

= Well documented traceable of equipment qualification

configuration and settings testing . /\ SE _jr ﬂ: El/] & 1F $ﬁ e IEE 1$ E J=EF & ‘Q‘E ﬁ J;%

® Proactive maintenance ' Re':.o mrtner:_dation; for *gz Z.A{? & ;H
routine testing an . % | BE B2
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* Protection or restoration of maintenance schedules

our equipment's reliabili -
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