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	First off, we’d like to thank Thermo for this opportunity to speak today.  We started AIT Bioscience about a year and a half ago in order to deliver contract bioanalytical services in a new way.  Each of us has many years of experience in regulated bioanalysis, where the primary goals are to deliver quality data quickly.  Our sister company, AIT Laboratories has been in Indianapolis for 20 years, and is an employee-owned toxicology and forensics lab, with over 400 employees.  We had a number of advantages when starting up a new contract lab, including the support of our sister company, our total lack of legacy systems and processes, and the state-of-the-art instrumentation and information technology available today.



Database Integration

Requirements:

ELN

CRM WatsonReporting 
Tools

ERP

•Mistake-Free Data

•Fast Project Turnaround•Accessible Information

•Accurate Reports on Time

• Efficient Processes
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Today’s talk will focus on how we integrate various databases to automate and streamline processes, to both prevent errors and decrease project turnaround times.  We’ve integrated are our electronic lab notebook, LIMS, Enterprise Resource Planning, and Customer Relationship Management databases.  None of this integration was simple, or straight off the shelf.  It involves a lot of collaboration with vendors such as Thermo, our IT department, and our end users. 



Watson™ 7.4 with TSQ Module™

Integrating LC-MS/MS Instrumentation and LIMS

• Tracks sample receipt and analyses
• ISR tracking and reporting within routine analytical runs
• TSQ Module™ provides seamless control of Waters UPLC®

and Thermo TSQ Vantage™ MS/MS
• Compiles run data, MS/MS conditions, instrument control files 

all in one bundle for review and archive. 
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Our larger sister company has a very long and successful relationship with Waters, with over two dozen Waters UPLC-mass spec systems in their lab.  In that Waters-centric environment, as we started up a bioanalytical CRO where all of us also have significant experience using several generations of Applied Biosystems mass specs, I would not have predicted last year that I’d be speaking to a group of Thermo Users today.  However, Thermo’s integration of TSQ instrumentation and LIMS, in Watson 7.4, was a game-changer for us.  The TSQ Module controls our UPLCs and TSQ Vantage mass specs, allowing raw data to be packaged directly into the LIMS at the end of each sample acquisition.  Thus, from sample receipt through extraction through data acquisition and data processing, all sample information remains within the Part 11 compliant LIMS.  Another attractive feature of Watson 7.4 for regulated bioanalysis is depicted at the bottom.  As sample processing occurs within LIMS, you must accept the integration of all peaks in a run before you can regress the data to yield results.  That is, you are blinded to the results during peak integration.  You are not able to re-integrate after you run a regression.  This prevents even the appearance of impropriety, as there is no way to reintegrate a peak into acceptance.



Watson 7.5 to Interface with
Hamilton Star

• Barcodes on samples read by liquid handler
• Hamilton can aliquot, spike Calibrators, 

prepare QC pools, and even extract
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We anticipate the next release of Watson will have a similar control module for the Hamilton Start platform for liquid handling.  We have invested heavily in this platform, as it is a versatile, reproducible, and accurate way to aliquot samples and to prepare fresh curves.  We are a truly paperless lab, and track all samples and reagent solutions and instrumentation by barcode.  The Hamilton has a built-in barcode reader, so subject samples can be placed in any random order on the deck, yet are still aliquotted to the correct well on a 96-well plate per the Watson run list.  Direct Watson control of the Hamilton will streamline this process even further.



• Standardized methods require fewer analyst qualifications

• Simplified, consistent programming
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The reason this data looks fake is that it is not what it appears to be at first glance.  The Hamilton is good, but not necessarily THAT good!  This is an example of a simple custom tool we use to standardize fresh calibration curve and pooled QC levels, given a desired lower limit of quantitation (LLOQ).  We have templates for various ranges, such as three orders of magnitude in this example.  For any project with a desired concentration range covering three orders of magnitude, the same Hamilton program can be used to prepare standards, requiring only that the desired LLOQ be input.  The placement of the various calibrator and QC levels is pre-programmed to comply with the Guidance for Industry.  Such standardization prevents human error which can occur for any new project that comes along, either in placement of the levels, or the calculation of the dilution volumes.  



5 pg/mL Calibration Std.

• Retention time = 42 seconds

• k’ > 5

• Waters Acquity UPLC®

• Thermo TSQ Vantage™ MS/MS
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Admittedly, even if it was not for the unique ability of Watson to control and import data directly from the TSQ Vantage, this mass spectrometer made a pretty compelling case on its own as we compared various platforms.  Thermo has put a lot of effort into decreasing noise, as opposed to increasing the signal, and the result in our lab has been excellent sensitivity.  Here we see the 5 pg/mL LLOQ for a method we validated with the Hamilton for fentanyl in human plasma.  The UPLC-MS/MS yields excellent retention in well under a minute, with excellent signal-to-noise.



Fentanyl in Plasma, 5 – 5000 pg/mL 

Summary Statistics
LLOQ 

(5.0 pg/mL)
Low  

(15.0 pg/mL)
Mid  

(375 pg/mL)
High  

(3750 pg/mL)

Intra-run Mean 4.63 14.0 357 3600

Intra-run SD 0.167 0.339 5.27 52.5

Intra-run %CV 3.6 2.4 1.5 1.5

Intra-run %Bias -7.4 -6.7 -4.8 -4.0

n 18 18 18 18

Calibration Standards - Robotic Preparation
Summary
Statistics

5.00 
(pg/mL)

10.0 
(pg/mL)

50.0 
(pg/mL)

250 
(pg/mL)

500 
(pg/mL)

2000 
(pg/mL)

4000 
(pg/mL)

5000 
(pg/mL)

First curve 4.70 10.5 50.2 248 483 1950 4020 5010

Last curve 5.09 10.3 51.4 247 502 1970 4020 5050

Intra-run Mean
4.90 10.4 50.8 248 493 1960 4020 5030

Intra-run % Bias
-2.0 4.0 1.6 -0.8 -1.4 -2.0 0.5 0.6

n
2 2 2 2 2 2 2 2

Quality Control Samples – Manual Preparation



Electronic Lab Notebook (ELN)

• IDBS E-Workbook Suite with custom workflows

• Interfaces with Watson to perform automated, validated 
calculations and other functions

• Used in every aspect of R&D and regulated bioanalysis

• GLP, Part 11 compliant

• Prevents errors in real time
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Another cornerstone of our laboratory processes is our electronic lab notebook (ELN).  We implemented E-Workbook from IDBS, but have done a lot of custom workflows designed around our processes, and most importantly, interfaced with our other cornerstone databases.  One example of a custom workflow in which the ELN interfaces with Watson is for assessing the impact of carryover on unknown samples.  The ELN looks at result data in Watson, and calculates the percent carryover from a high calibrator followed by a blank sample.  If this exceeds a specified threshold, it automatically calculates the impact on every subsequent sample based upon this percentage carryover from the sample immediately preceding it, and determines whether this impact exceeds a specified threshold.  This automated, totally electronic workflow saves significant time and potential errors compared to performing these many calculations by hand.  
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We use the ELN in both method development and in regulated work.  During method development, one of the first things we do when we start a new project is survey the literature for available information.  The ELN allows us to capture and “file” all sorts of electronic files and documents.  Here, for example, we captured an image from a website with structural and molecular weight information.  For drawings of chemical structures, such as from ChemDraw, etc. the ELN even allows library searches for similar structures that we may have analyzed previously.  This can speed up development for new chemical entities that are similar to analytes in previous projects.  We need not rely on the memory of “old-timers” in the lab! 
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We also use the ELN to file related literature for a method development project.  All MS Office documents and even PDF files are fully rendered once they are inserted into the ELN, and are completely searchable.  The paperless format allows easier collaboration and makes finding the most appropriate answers to queries very efficient.  You need not read or scan through reams of journal articles to find the answer to a question.



Presenter
Presentation Notes
We also store tune reports, and various gradient and mobile phase information that we would otherwise write in a lab notebook.  Storing screen captures such as the MS instrument method shown in this example is a quick way to record a lot of information that is easily retrievable later.  Screen captures of the instrument interface are very useful in ELN as instructions within methods, especially for labs with multiple instrumentation platforms.  If a method is validated for use on three different mass spec platforms, for instance, an analyst can simply open the screen capture in the method for whichever instrument he or she is using, to get the appropriate information on instrument set-up.



Tablet PC

-Barcode 
Scanner

-Camera

-RFID Reader

-Stand-alone 
or docking

-Wireless client for Watson, ELN, and 
other applications, just like a laptop.
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A lot of people think our ELN is a physical object, such as the tablet PC pictured here, but the ELN is really the database or application.  We do use this wireless tablet PC because of its portability, as a client for our various interfaced databases.  With this one device, we can scan barcodes and take photographs, and upload them directly into Watson or our ELN.  The camera feature is useful for documenting unusual events (a picture is worth a thousand words) and for including photos for instructional purposes within a workflow or method. 



ELN Reference Stock 
Workflow

ELN Workflow 
for weighing 

out standards 
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The previous examples of the use of the ELN for method development were very simple.  The real power of the interfacing of ELN and other databases in our lab arises for regulated bioanalysis.  Here we have an example of a common practice within ELN, weighing out standards.  At first glance, there are a lot of cells to fill in, so it may not appear to save much time over old-fashioned paper forms.  However, in this electronic environment, we need only complete the few yellow mandatory fields, and even these typically are entered via a barcode reader or drop-down menu.  The bulk of the rest of the information comes along for the ride automatically.  For instance, you select which balance you are using via a drop-down menu, and the ELN confirms if the range of the balance is appropriate for the mass required for your method, and also checks to see if the balance has been verified that day.  By making a single selection by scanning a barcode or from a drop-down menu, lots of other information is automatically filled in the workflow, and it is all validated and correct.   Until all the mandatory and correct information is documented here, you actually cannot proceed with your experiment.  The red cell is a visual indication that this workflow contains incomplete or incorrect information.  Only when it turns green can an analyst actually move on to the next step in the process.  This is an electronic stop, not just a visual reminder!



Wireless upload of data to ELN

No transcription errors
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This is simply a depiction of the practicality of uploading data wirelessly.  Once you have made a measurement, you push a button to upload the data, rather than transcribing the value.  Again, no issues with illegible handwriting, or paper forms moving from bench to desk to be reviewed.



Use QC/QA Resources Up Front
Instead of After the Fact

• All ELN templates are validated and controlled.

• Errors are prevented by correcting in real time.

• ‘Audit by Exception’ greatly reduces QC review time.

• Less rework & review means faster turnaround.
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We are paperless, but not peopleless.  We still use skilled QC and QA resources, but we use them up front to help validate and lock down workflows and processes, instead of after the work has been completed.  The fact that the ELN workflow allowed you to proceed through a process means it was performed and documented correctly.  This allows QC to “audit by exception”.  Rather than check mind-numbing minutia repeatedly in every batch, they can focus on areas in which exceptions or issues have been noted by the ELN. 



Automated Reports

• Generated by pulling data directly from Watson, CRM,
and ELN

• Saves time

• Reduces errors

• Currently evaluating Thermo’s ‘Designer’ 
and Up to Data’s ‘iStudyReporter’
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Nobody writes reports any more.  Reports are built.  We are building reports in an automated fashion by interfacing reporting tools with our LIMS, customer relationship management database, and ELN.  The two applications we are evaluating are ‘Designer’ and ‘iStudyReporter’.



Automated Project Updates

• Access to Project Status (E-mail and/or Portal)
– Samples received
– Samples analyzed
– Passing and failing batches
– Study milestones and metrics

• Status Reports Updated Automatically
– Pulls data from Watson LIMS and Enterprise

Resource Planning (ERP) Databases
– Maintains blinding
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One of our next steps is to “make pizza in the window” as I like to refer to it.  When the pizza guy is making your pie in front of you, you have a better idea of the quality of your pizza.  He’s not picking up pieces of pepperoni he dropped on the floor, or sweating onto your pizza if he’s making it in the window.  Likewise, we are collaborating with information technology specialists to help us provide our sponsors simple, and automated, status reports for their various ongoing projects in our lab.  We expect to send e-mails and/or provide secure portal access to summaries including the number of samples received and analyzed, as well as the batches that have passed and failed, and also of various financial milestones.  Importantly, this is to be an automated process, so it does not require so many conference calls for updates, etc. and will not require significant time in our lab repeatedly putting together up-to-date summaries for sponsors.  Again, this requires information to be pulled from LIMS and our enterprise resource planning databases in an automated fashion.



Our Laboratory: Paperless Our Lavatory: Not so much
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So, to quickly summarize, our lab is almost completely paperless at this point, but not totally.  There are some processes we really have no interest in automating.



Questions?

Brian Beato:  bbeato@aitbioscience.com

Brian Engel:   bengel@aitbioscience.com

Mike Coon:    mcoon@aitbioscience.com
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On that note, I’d like to again thank Thermo for the opportunity to present our strategies for delivering quality data quickly, and thank you for your kind attention.  I’d like to point out one of AIT Bioscience’s key individuals in this automation effort, Brian Engel, our primary Watson guru, and a huge reason we’ve had as much success as we’ve had with the TSQ Module.  Mike Coon is one of our business development people, and he will be joining us at the observatory since his plane did not arrive in time for this morning’s meeting.  You may contact any of us this week or at the e-mail addresses listed, if you have any questions beyond what I may be able to answer in the time remaining here.

Thanks again!  
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