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Some background

* The food chain has become FOOD PRODUCT THE MULTI-BILLION
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* Food used to be locally produced
and stores would stock seasonal
produce
« Now consumers expect a range of

global options and year round
availability

* The Food and beverage is the
world’s largest industry

THE GLOBAL
- Revenue of over $4.2 trillion in 2012 FOOD-BORNE
- The safety of consumers is no OUTBREAKS
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Foodborne iliness in the U.S.

« Each year, 1 out of 6 Americans
gets sick from foodborne disease
and 3,000 die as a result

* Reducing foodborne illness by just
10% would keep 5 million people a
year from getting sick

 Preventing a single fatal case of E.

coli O157 infection would save an

estimated $7 million

contaminations




Brand Protection

* Economic adulteration is a major problem in the food chain

* The Grocery Manufacturers Association (GMA) estimates a cost to industry of
$10-15 billion per year

* Up to 10% of all commercially sold food products could be affected

* Most fraud does not constitute a risk to consumers
 Substitution of lower value items to sell as a higher value product

* However adulteration of products has had serious consequences
* Melamine contamination in pet food and baby formula

« Salmonella contamination in peanuts

 Let’s look at a real-life example:




Protecting the Brand

 Clearly this situation was untenable for the genuine Manuka honey
producers
« Around 80% of all Manuka honey sold globally was fake or adulterated

« Potential to hugely devalue the brand when consumers became aware of the

levels of fraud in the marketplace

* Honey producers established a trade association and developed

accredited laboratory methods to positively identify manuka honey

« Several unique chemical markers can be used to determine the provenance

of the honey




The Integrated Informatics Approach
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Regulatory Compliance

* Food regulation development has lagged behind the rapid changes in
society and industry

* It has sometimes taken a significant health issue to push forward
regulations

» The challenge for governments today is how to monitor food that
originates outside of your borders?
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Standardisation of Approach — FSMA Case Study

* We can use the US as a case study of how regulation has been developing
globally

* There are similar patterns of development, to a greater or lesser extent, across many
authorities

* [n 2011 the Food Safety Modernization Act was signed into law in the US
* Significant change to the food regulatory framework

* |Invests new authority into the FDA with the purpose of preventing food safety
problems rather than reacting to them

* Gave powers over the regulation of food imports and foreign producers

* The CDC (Center for Disease Control and Prevention) have highlighted the scale

of the problem
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Regulatory Focus

* Traceability
 ‘...a cornerstone of the EU’s food safety policy’
* ‘...requires importers...to ensure imported food is safe’

 Authenticity and Adulteration
 ‘...plans to introduce more effective labelling rules’

o ‘...establish measures that a food facility would be required to implement to
protect against the intentional adulteration of food.’

* Risk Based Approach
* ‘...requiring food facilities to evaluate the hazards in their operations...’
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Using Informatics to Manage Regulatory Compliance

* In a complex business such as a global food producer or drinks company,
product quality data often originates in the laboratory

* Raw material constituent analysis
 Nutritional data
* Microbiological data...

* Laboratory informatics systems hold key records for compliance
* And also allow flexibility in reporting to different regulatory authorities

» Laboratory Informatics can also manage HACCP programs
» Scheduling of Control Point sampling, reporting,
« Dashboards, SOP t
asnpoaras managemen |
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Defensible Data

* Being able to defend your data in an audit can be a daunting and time
consuming task

» Especially if you have paper records

 Auditors will start at a point and then follow the trail to see where it leads
them e.qg.

Released |} gg:na:rr%ples Laboratory |l I\S/Igg:i)fgzations Instrument | Calibration
BatCh CyCle RGSUltS A HIStOfy Qun ° Tra|n|ng
/4 A 7
ThermoFisher
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Integrated Informatics

* An integrated Informatics solution gives you this capability
* Lot & batch relationships

Methods, specifications and results

Instrument Calibration history

User training Records

Method Execution

- Statistical Trending \ ,.mﬁ’:; oﬁ;@/
« As well as fully compliant records management

» Date and time stamps against all data entry
* Who entered data, where from : L.
| _ T T
 Audits of data changes g l = =
i

 Electronic signatures =
- " =3
i Oy
—1B ' i il &
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Mapping the Real World — An example

« Small brewhouse « 5 day cycles « HACCP Schedule
3 Fermentation * 4 days production Post Cleaning Cycle:
Vessels e One day cleaning e Monitor FV inputs and
 One Yeast Press/Filter outputs
* Monitor YP inputs and

outputs
* Monitor Sample Taps
* Use Micro testing

14



HACCP Dashboard
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Fermentation Vessel— Cleaning Dashboard

& Personal Folders
[+-@F Personal Folders
[= 53 Eroup Folders
§ TESTS
® @l.nn:atinns
13 i-'_‘; sampling poinks
¥ Sample crigns
e Pesuks
&3 Operators
& & Maps
3 Lots

¥ Ervironmenkal Monitoring
=l Ervironmental samples trends

[N

From Brewhouse

% sample Point 062
4, Sample Point 085
¢%, Sample Poink 067
~. Schedules
% Schedule Groups Mumeric Text Skatus Login Date ]
@ Standards @ 107 S-24-JUN-2010-001037 Completed 24/06/2010 10:22
=1 Environmental Samples Results @ 1038 SM-24-JUN-2010-001038 Completed 24/06/2010 10:22
-5, Sample Poink 061 @& o SM-24-JUN-2010-001039 Completed 24/06/2010 10:22
Eﬁi Sample Point 062 i 100 Sh24-JUN-2010-001040 Campleted 24{06[2010 10:22 |
95;' Sample Poink 064 - 1o Sh24-JUN-2010-001041 Campleted 24062010 10:22
- ﬂ; Sample: Poin 066 - 2 Si-24- JUN-2010-001042 Completed 2406/2010 10:22
#3; Sample Poink 067 - 13 Sh-24- JUN-2010-001043 Campleted 24{06/2010 10:22
ThermoFisher
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HACCP Sampling Schedule - Setup

" Schedule - Madify - Microbiological Sampling Weekly Schedule - Running

General | Control| Sampling Points |Predicﬁon

+oX A4 F¥
Sample Point Hame Sample Template | Product Pre Schedule  Active Collect Downtime  Collect Holiday
Fermentation Vessel 01 Bott... |Fermentation Yessel 01 Bott... |[ainput 0 00:00:0... | | [l
Fermentation Vessel 01 Sam... |Fermentation Vessel 01 Sam... |Moinput 000:00:0... | ] [l
Fermentation Vessel 01 Top ... |Fermentation Vessel 01 Top ... |Nainput 0 00:00:0... [} | E
Fermentation Vessel 02 Bott... |Fermentation Vessel 02 Bott... |[ainput 0 00:00:0... | | [l
Fermentation Vessel 02 Sam... |Fermentation Vessel 02 Sam... |[oinput 000000 [ [ [Fl
Fermentation Vessel 02 Top ... |Fermentation Vessel 02 Top ... |Moinput
T ¥ - Date Pattern
[3] chiller 01 Input Chiller 01 Input Moinput
Monthly Recurrence Weekly Recurrence
Analyses |Test Schedules|
| Week 1 | Wweek 2 o week 3
2, Analysis Name Component List Replicate Co... | In January February
b MICRO | Micrabiologic... | | 1 March April Week 4 Week 5
() Daily
[=] Chiller 01 Qutput Chiller 01 Qutput Moinput -
| | ) Dav of Manth May June Daily Recurrence
Analyses |Test Schedules | ) ey [F] Mond B . [F] Wednesd
| Jul | August Monday Tuesday Wednesday
2, Analysis Name Component List Replicate Co... | In Y g
p MICRO Microbiclogic. .. 1 ) Day Range September October [ Thursday Friday [] saturday
p [5] Yeast Press 01 Input lz‘ ‘Yeast Press 01 Input Moinput Movember December I:‘ Sunday
Analyses |Test Sd'1edu|es|
2, Analysis Name Component List Replicate Co... | In
b MICRQ | Micrabiologic... | | 1
+] Yeast Press 01 Quiput Yeast Press 01 Output Moinput
| o | Time Pattern
Spedfic Times
03:00
@) Spedific Time(s)
() Time Range
oo [ concd |
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HACCP Sampling Schedule - Calendar

r hl
7 Schedule - Modify - Microbiological Sampling Weekly Schedule - Running EEIT

[ General | Control [ sampling Paints| Prediction |

Start  |26/04/201500:00 |+| end  [31/07/2015 0000 B3

27 April 2015 - 04 May 2015 | 04 May 2015 - 11 May 2015 1iMa.| «  apil ¢ < 015 ¢

27Mon | 28Tue 29Wed 30Thu 1Fri 25at 35un 4 Man 5Tue & Wed 7Thu & Fri 9 Sat 105un 11 Mo M TW T F 5 5§
#3311 2 3 4 5
B e 7 B 9 10 11 12
B 13 14 15 16 17 18 19
U2 21 22 23 24 25 26
Bl 27 28 29 30

2 3 45 8 7
9 10 11 12 13 14
16 17 18 19 20 21
23 24 25 26 27 28
30 2

Mok MRE
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Traceability

* Traceability is the ability to verify the history, location, or application of
an item by means of documented recorded

* From Raw Materials through to Packaged Products
 From each batch to its associated HACCP data

* And to Compliance Data
« Sample results, analytical methods, calibration, training...

Made From

5 @ IPALS - Made from...

@ BARLEYS
/i HOPS9

Made Into
| © @ IPA18 - Used for...

() CUSTOMA24
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Multi-Stage QA Food Testing

This example uses a workflow to guide the operator through a multi-stage
QA process where procedures must be performed in a specific order.

The initial sample received in the laboratory is a food product consisting
of a sealed plastic pot containing salad and a sachet of salad dressing.
The required quality testing has two phases:

The complete pot must first be checked to verify that it was fully
sealed during the manufacturing process.

When the seal has been checked, the salad and dressing are logged
as subsamples and each subsample requires a further set of quality
tests.
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Multi-Stage QA Food Testing

Workflow Nodes

=]
El& Create 'Default Sample' Sample )
E‘; C'EE‘; 'Sea';”bei”t"" Test (4] Result Entry - SM-23-JAN-2013-001525 =R
=¥y Sample Complete
MessageBox"'I'estsﬂ"latrequiredH1ein13ctpad<agingarenowcomplehe.N:ﬂ @J_@“J_‘/ X ﬂl% E‘J_E] ki B J_ 5 J_% %J_EUJ_& J_ CQJ_ é & Ei
; | ;

It Sample

- Create Default Sample' Sub Sample N = 3 5'; F23-JAN-2013-001525 (1559) Analysis | Compenent Name | Type | Value | Units | 5|

B e e 5 A (N SEAL_INTEG/1

- | Create Microbial Count in Food Eaten Raw' Test ! SEAL_INTEG/1 Package sealed? 8 | Sedled =l
E Create "Visual Inspection QA Test for Salad' Test

- | Create 'Physical Contaminants’ Test Workflow
= ‘Pj Sample Available
: .-[@] Message Box "Sample '+[IdText] + Iogged in for the salad."
EI ﬂ Create 'Default Sample’ Sub Sample N
- @ Create 'Microhial Count in Food Eaten Raw' Test
E Create 'Seal Integrity’ Test
- B Create 'Visual QA Inspection for Emulsified Dressing' Test < L] ¥
(=% Sample Available

Message Box "Sample '+H[IdText]+ 'logged in for the dressing.” J

J Tests that required the intact packaging are now complete. Mow open the packaging and test the salad and dressing.

Y

Workflow
Sample SM-23-JAN-2013-001525-1 logged in for the salad.
Q Result Entry - 5M-23-JAN-2013-001525
RNB | VXD |y (LG | BB (KK WA~ 2 BAaCT
E‘B SM-23-1AN-2013-001525 (1555) Analysis | Component Name | Type | Value | Units | S|
i SEAL_INTEG/1 SEAL_INTEG/1 Package sealed? B | E
- E SM-23-JAN-2013-001525-1 (15¢
| § micrRoB_RAWL MICROB_RAW/1  Colony count N Warkflow -
VISUAL_QA/1 VISUAL_QA/1 Overall Appearance N ) )
: -i- PHYS_CONT/1 Freshness N Sample SM-23-JAN-2013-001525-2 logged in for the dressing.
- 5M-23-1AN-2013-001525-2 (15¢ Damage N
§ seaLnTec/L PHYS_CONT/L  Physical Contaminants N
§ microB_Raw/1 Descrinton of contominants r
...... d vis_oA DR/ escripton of contaminan
SEAL_INTEG/1 Package sealed? B
MICROB_RAW/1  Colony count M
VIS_QA_DRJ1 Has it split? B
] T . K L[} 3
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Sample to Instrument Data _i! .

0 |,| 1o

Chromeleon L|nk Overwew

Configuration Sequence Creation Management
: B kL ' T
8 @ A A =2 (5
AEE AR el =t
Chromeleon Method Create Create Create Instrument Created
Servers Mapping Sequence Sequence Sequence Status Sequences
from Batch from Samples  from Tests
a¥ 2 @
Ay 4
> % @ E [é v o
Refresh Retrieve Result Result Result Authorize Cancel
Sequence Results Display Entry Authorization Sequence Sequence
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Sample to Statistical Trending Data

4 Chart - View - Surface Drying Time EI
Surface Drying Time : Individual and Moving Range
Selected Charts ~
® ——Determination of Surface Drying Time
£ surface Drying Time ueL ? —-= UCL = 59.055
L i == LWL = 53.472
Chart Types ~ " @ uso - {' ll ----- USD = 47,886
- — CL=423
. T a s e N P N AN N B
Individual and Moving Range = = ———— ‘.‘ ;r\H \'/ i i “ ----- L5D = 36.714
= |LED
X; Individual s " —o LWL =31.128
i = Ll \ |
_ b= - LCL = 25,542
MR Moving Range = 0o u 1|
Mean and Rangs @
B
K Mean (Rangs)
R Range 0
o ! e ko o o Bt W e g o it
Options =
Subgroup
& view Subgroups
View Report —— Determination of Surface Dryving Time
@ View Configuration < =+ UCL = 20,588
= o & o - LWL = 15,526
(i3l View Criteria SQL Text % _____ USD = 11,063
Ty Refresh o o L — =63
on o
4a View Previous Segment E T L v O O s LSD =1.537
B View Next Segment g 40
M)
A
2 Y Ea + g & g W o - s 50
Subgroup
Index Point Name Sampled Date Point Value  Sample Id PointExcl... Subgroup Index Subgroup ... Point Comments l;
[ Auto-Refresh » 256 1513 07/05/2014 11:50 45 1513 Mo 296 Mo L
Interval {min) El » 297 1514 07/05/2014 11:50 41 1514 No 297 No
| ast Refreshed: - 293 1515 07/05/2014 11:50 47 1515 Mo 293 MNo
08/05/2014 11:07:53 - 299 1516 07/05/2014 11:50 45 1516 Mo 299 Mo
-+ 300 1517 07/05/2014 11:50 41 1517 Mo 300 Mo 7
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Integrated Informatics gives Defensible Data & Traceability

* Integrated Informatics solutions gives you data that is robust, reliable and

above all defensible

* Entity relationships allow you to view, report and drill down into your data

* You can follow the data trail from start to finish ¥ ‘u

* Allows you to take action quickly should you need : I :
« Compliance rules ensure instruments are calibrated a .
* Reduced errors and improved repeatability ; §UEE ‘
* LES ensures methods are followed | i il

(0 o
- SDMS ensures the raw data is recorded and Uﬁo

i
available for review
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Conclusions

* Integrated informatics solutions can address business needs for the food

and beverage industries offering support in the areas of in the areas of:

« Compliance

» Defensible data

««

* Traceability

» Brand protection
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SampleManager LIMS

Thermo Scientific™ SampleManager™ LIMS is more than just

: it : compliance, data integrity & security
a laboratory management solution—it drives compliance,

Mliai?nr]rl ) Access and security Training records
connectivity and efficiency to deliver increased productivity Sanismson s i I i o et e
. . when and wiy for any sverts. Part 11 —oustomizs ussr socess o instrumants, faciitating IS0 17026
across your business. SampleManager includes: S e e S

* Comprehansive analytical data management [SOMS)
*» Procedural axecution (LES)

» Industry-leading instrument and sample handling & procedural execution

SySJ[Qm Integra'[lon { Sample recaipt Test assignment Sample tracking Procedural execution
" 1 Streamlined mosption of  Fast oulomatioorad-hoo  Simplifed, highy graruler Pravides proaf of SCP
* Unparalleled laboratory e . . e L | soheduled and ad-hon teet assignment. Ionation and chain of rapostabiity and drives quality
S i o, P 1 samplas using barmadas. oustedy managsment by raduaing analyst amor,
management capabiliies y . ' using barcadss and AFIC.

resource management

| SampleManager

= Instrument managament Stocks and suppliers
tBChnlcal LI MS Mirimizs downtime by sohaduling Keep track of your inverdory and auta-decrement
instinimer calibration and sarvicing. raageris when usad in methods. Manage suppliers 1o

support
mepririee. | Software B A~

support and iraining, enable
4 = data handling
professiunal f EE Result review Data managemant Result retrisval
- —_— Sutomatically highlight out of spec Seaursly archive al forms of raw Secuminstrument integration

drive quality and improve invoioing.

ocllaboration with other users
ord drive gontinuous produat
irnprovsmern.

-
semc% = i revsiiks and autoimabs arey nest analytioal data nocarding ta aliminates manual transanption
i Our team has proven axperise in - N\ o i 4 sieps ar oormaative adtion. regulmory raquiraments. Accass errars and reduces tims opant an
projact management, implemenation, E V\ . - without the original softwars, manual ertry.and reisw.
walidation and system cptimization AN fuburs -pracfing your lab,

for laboratory softvars

reporting & data visualization

Report delivery Dashboard views

Data is proceased and resuks Dashboards provids on irstant

meporbad in the format required {o snapsheot of labdroducion/process

srabils rapid decision making. health for ary data stormsd in the
LIS,




Resource and Contact

Download the Food and Beverage ebook or find out more at:

www.thermofisher.com/integratedinformatics

thermosclentific

,,,.,;; 1§
% Y %&ﬁi%?w

Them10 Scientific Integrated Informatics and Chromatography Software Solutions for the Ngxt)

Q-r. *Food & Beverage Industry

ThermuFlsher
thermofisher.com/Integratedinformatcs S CIENTIFI

For further information contact: john.beman@thermofisher.com

ThermoFisher
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