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INTRODUCTION

Chemical Inventory Management
System (CIMS) is a custom-developed
application initiated in 2008 that has
evolved from a small database for
tracking of a few basic reagents to a
system that currently functions as an
electroniclaboratorynotebook (ELN),
illustrated in the timeline below.

An off-the-shelf ELN can be cost-
prohibitiveanddifficulttoimplement;
the incremental process has resulted
in numerous benefits.

Traceability is critical to QA auditors
when reviewing laboratory activities
that involve the preparation of
reagents and sample processing.
Through the use of the CIMS
database, QA can audit all materials
used in each batch of samples. CIMS
can also monitor pipette verification
through an add-on module.

SYSTEM ARCHITECTURE

CIMS is a client-server database
application. The backend data
storage requirement is Microsoft SQL
Server. The user interface frontend

is Microsoft Access or Microsoft
Access Runtime. Programming
languages are Microsoft VBA,
Microsoft Jet SQL and Microsoft
T-SQL.
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Logged on user: utest2 Computer: NABAL R E V I E W

New Items Browse/Update/Search/Report B ATC H

Enter New Stocks (CS, SL, DR, RS, LD) Item Browsing, Updating and Tracking R E CO R D S

Prepare a New MIX (MX, SS, WS) Search by Multiple Fields

Group Dilution Report by Multiple Item Barcodes

Clients Report by Pipette and Prep Date

Studies Report by Balance and Prep Date

Batches Search Batches for an Item

Stock Chemical Types Status Bulk Update Matrix Report

Stability Profiles Lot Purity Report SS WS Stabilty Report

Other Features

Database Maintenance Archive 3 Study

Drug Compound Names Archived Study Report

Audit Trail Reports Genealogy Tracking of Items in Archived Studies

Exit the System

Figure 1: CIMS Menu and Features
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PIPETTES

The main menu allows the user to navigate within the
application.CIMSisa21CFRPart11compliantenvironment,
including the features below. Additional features are
described in Figures 2-4.

ltem creation:Allreferencestandardsandreagentsare
assighedauniqueClIMSbarcodeuponreceipt,allowing
review and tracking of original component items.

Mix creation: Calibration standards, QCs and other
solutionsusedintheanalysisofbioanalyticalsamplesare
assigneduniquebarcodeswhencreated.CIMSinterfaces
directly with balancesto capture weights, eliminating
transcriptionerrors.Concentrationsareautomatically
calculatedandexpiration datesareassignedbasedon
validated stability.

Reporting:Reportsbyclientandstudygeneratesummary
tableslistingmatricesandstandardsolutionsincludedin
batch records.

Timeline of CIMS Development (2008-Present)

V1.0 (2008) V2.0 (2009)

Initialproduct.Records
and tracks chemical

stocks,reagents, mixes
andmobilephasesonly.

Version not released; more

functionalitiesrequestedtoevolve
intoa 21 CFR Part 11 compliant
electronicnotebook;becamev3.O0.

V3.0 (2009) V3.1 (2011)
Keeps records for standards; records preparation of “Client” entity is
standardsolutions.Mixpreparationgenealogyisrecorded introduced and

and traceable. E-signature and audit trail for all data  standardsareassigned
creation/modificationtomeet21CFRPart11standards.  client ownership.
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CIMS - Batcn Entry

Batch Entry

Logged on user: utest2 Computer: NABAL

Always Start with selecting Clent, Study and RunID Select to add to batch: By Barcode

Clent: tst

and hit Return key.
200122104495WS Test Standard 6 Solution In Stock

200122104497WS | Test Standard 5 Solution In Stock
200122104498WS | Test Standard 4 Solution In Stock
200122104499WS  Test Standard 3 Solution In Stock
200122104500WS | Test Standard 2 Solution In Stock
200122104501WS | Test Standard 1 Solution In Stock
200130104997WS | Test HQC Working Solution In Stock
200130104998WS | Test MQC Working Solution In Stock
200130104999WS | Test LQC Working Solution In Stock

RunID Comments (1000 characters maximum):

OOO000000000

Copy Batch Items

Save Batch to New Batch

Batch Report Batch Audit Trail

Batch Item Audit Trail Exit

Figure 2: Batch Entry Menu

TheBatchEntrymenuallowsscientiststoadditemsusedineachbatchto
auniquebatchrecordtraceablebyclient,studynumberandbatchnumber.
Batchrecordsincludesolutionsandmaterialsusedoneachdayofanalysis.
Auditorsusethismenutoconfirmthatallitemsusedduringtheextraction
and analysis of abatch wererecorded and match thetest method.The
BatchAuditTrailrecordsthedateandtimeabatchrecordwascreated,and
the Batch Item Audit Trail lists item addition and removal events.

Database Maintenance - Pipettes

Users are allowed to add new pipettes, update Primary User, Days Verification to Expire, Active and Comments for existing pipettes only.
Contact DBA for updating other fields or deleting existing pipettes.

Since you are not allowed to update most fields, use extra care when you add a new pipette.
Commit only after careful verification of all info about the new pipette.
Blue header: you sort t by double dicking. Bold header: Feld required. Dark background: you cannot edt once committed.
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Figure 3: Pipette Tracking and Verification

ted| - CIMS - Browsing, Status Updating and Tracking
Study: AV20-Test-01 = Track Selected Item ' 3
. CIMS Items
RuniD: 1 DELETE Barcode Item Name Status
To create a new Batch, type Edit Displayed RunID 8 200122104493WS | Test Standard 8 Solution In Stock Br;:z::?: frpcltai;lnu alftTr:ch-Inu
SUE e SmD i ox aSowe 200122104494WS | Test Standard 7 Solution In Stock T R A C K TO

Supplier/Manufacturer Lot Number

SOURCE el o T L —
RECORDS

Drug Concentrations
CompoundID Compound Name Concentration Units
¥[3247 Test Drug 0.9958675 ug/ml

Parent Items
ComponentlD « Barcode - ltem Name - Supplier « Lot Number « Purity
724561 200106103539CS Methanol 01 N/A
== 724562 200122104495WS Test Standard 6 Solution N/A
Selected

Barcode - ltem Name « | Lot Number -«
200122104498WS Test Standard 4 Solution

PARENT

Parent Items
Barcode = ltem Name
200109103766WS  Test Intermediate Solution 01
200106103539CS  Methanol

PARENT

Barcode - tem Name
200106103539CS Methanaol
200107103580SS Test Stock Solution 01

Track
electe

CONCLUSION

« Cost savings over off-the-shelf, full ELN systems

Allpipettesaretrackedandgravimetricallyverifiedonamonthlyschedule.Ananalyticalbalancecaptures
consecutiveweighingsandtransmitsthedatatoCIMS,whereisitevaluatedagainsttheacceptancecriteria

designated by SOP.

V3.2 (2012) V3.3 (2013) V4.0 (2017)

Weights are read Creationofserialdilutionofworking  “Study”and “Batch” entities are
directly from solutions(CascadeDilution).Added  introducedtoformacompletehierarchy
balances through secondpersone-signatureaswitness  ofClient>Study>Batch>Batchltem.
communicationports.  for stock solution preparation. Archiving feature is introduced.

- Barcoding providing instant traceability .

- Minimized storage space (no paper records) .

« Customization meeting evolving needs .

- Electronic pipette verification ‘
V4.1 (2017) V4.1.1 (2018)

Reportingfeatureaddedtofacilitatereportwriting/review.Added  Added study-wide search and
study-wide search and report feature for neat drug items used in reportingfeatureforstandardstock
ancestryofitemsinbatchrunsinthestudy,groupedbymanufacturer/  andworkingsolutionitemsinancestry
supplier, lot number and purity. "Stability Profile" introduced. of mix preparation for all items.
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Figure 4: Item Browsing and Tracking

ltemscanbetrackedtoparentandchilditems
toensurethateachitemwaspreparedperthe
testmethod, usedwithinits expiration date,
andstoredcorrectly.Solutionscanbetracedto
stocksolutions,ensuringthecorrectpurity,lot
number,and expiry wereused. Anaudittrail
canbeaccessedforeachcomponent,ensuring
thatanyupdatesmadetopurityorexpiration

« Current Punity - Amount - Units - Balance Used . Pipeti a re a tt ri b u ta b I e a n d tra Cea b I e.

N/A 0.15 ml 03
N/A 0.3 mi 04

CHILD

Barcode - tem Name « Lot Number - mount
200122104500WS Test Standard 2 Solution

CHILD

As a result of developing CIMS over several years, the following key benefits have been recognized by Alturas Analytics:

21 CFR Part 11 compliance

Electronic access to all batch and study records

Ensured leqibility of records

Elimination of transcription and manual calculation errors
Direct electronic connection to balances

V4.2 (2018) V4.3 (2019)

UserauthenticationchangedtoWindowsActive  Addedin-applicationpipette
Directory-integrated.Addedstudy-widesearchand  verification;pipetteverification
reportforallmatrixitemsusedinancestryofmix  statusverifiedwhenselected
preparations.Newtypeofneatdrugitemsadded.  for mix preparation.




