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Attendees will learn the application of the Ledtory Information Management Solution (LIMS)
software in a forensic toxicology operation.

The Federal Aviation Administration's Civil Aerosma Medical Institute (CAMI) toxicologically
evaluates postmortem biological samples colleatenh fvictims involved in transportation accidentsch
biosamples are analyzed for the presence of priroamybustion gases (carbon monoxide and hydrogen
cyanide), alcohol/volatiles, and drugs. During #mtire evaluation process, beginning with receiving
samples through dispatching toxicology reportsiethie a critical need to ensure the quality andgrity of
the chain-of-custody, demographic, accessionind,aaralytical data/records. Additionally, retrieviogse-
related information is frequently desired in an ediped manner. Therefore, an effective quality
assurance/quality control (QA/QC) program is anohlie necessity. Information pertaining to thesgeea
related components could effectively be achievédgua suitable software system.

Based on the need for this approach, the CAMI Latooy has been using the LIMS software since
1997. Initially, this system was tailored to fulfihe unique needs of the Laboratory. However, esitihe
inception of this software system, it has been gamough continuous developmental improvements and
has become a dynamic forensic toxicology applicatdesigned with input from the biologists, chesyist
and toxicologists. Characteristics of this softwsystem are described herein.

This software system has the components to alldwrédories to meet the requirements necessary to
conform to the accreditation standards of the @ellef American Pathologists, the American Board of
Forensic Toxicology, and any similar agencies. Dlasic components are oriented toward a forensic
laboratory, covering sample receiving, report gatieg, record maintaining, QA/QC monitoring, and
associated rapid information retrieving.

Specific features of the software include the bt reliably track the chain-of-custody and adeepe
of unlimited specimens per case, utilizing barcdaleels created for all specimen vials. Information
pertaining to the types and stability of blind Q&Qsamples can be created, thereby allowing the
accumulated specimen history to be easily tracRadiples of analytical batches may be re-accessioned
additional analysis. The final case and batch métion is locked from changes when completed. A cas
status snapshot feature shows the progress ofea badti-level security prevents analysts from lgein
aware of the cases they are analyzing. If requissftlitional process-specific modules can be easily
incorporated into the system. For example, incideporting and Freedom of Information Act (FOIA)
request processing modules have been easily added.

A case-edit-history view is available for upperdewanagement. This feature displays case or batch
edits including date, time, and user. Managementatso view system login history. Requests for case
information under the FOIA can be easily trackedaljtical and statistical report capabilities irddu
information pertaining to QA/QC, internal and exiar specimen chain-of-custody, case status, argl oth
specialized aspects of a case. Analytical repaats lme easily generated through the batch-based case
results with an option to include any notes thaghhienhance the interpretation of the analytiaadlifigs
by report receivers. Laboratory incidents, alonthuieir evaluations/resolutions and cost, are dwnied
with a Lab Incident Report methodology. An archfeature stores historical data in a separate locati
while preserving easy access to needed informaflata can be exported to a MicroSoftxcel worksheet,
and report information to a Micros8fWord document. The dynamic character of the LIM&kes it user-
friendly and suitable for rapidly extracting infoation necessary for research. In essence, this/a@ft
system is an effective tool to optimize the operatof a laboratory, covering its entire operational
spectrum.

This presentation will provide examples and dethileformation on the toxicology LIMS software
system, illustrating that the system can be useddbpratories to maximize their operation and s®wi
Use of this type of software system can effectivietprove multiple aspects of laboratory performance
required by current scientific and legal standards.
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The ToxFlo Software Program utilized by CAMI incorporates a wide variety of options for
tracking Chain of Custody (COC) samples in a Forensic Laboratory and analyzing atten-
dant QA/QC data. The main menu allows the reviewers and analysts to input and access
forensic data through several sub-menus which will be examined in detail in this pres-

entation. Various status reports, QA/QC information, user tracking, and Archiving capa-
bilities will also be presented.
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All Case information is entered into the Demographics section. This allows tracking of all
pertinent information about an individual accident victim, and required COC information
regarding sample receipt, persons handling evidence, etc.

All persons accessing the Demographic information are permanently tracked in a read
only file. It will be noted that the final history item recorded is the Locking of the file, as-
sociated with the mailing of reports on 9/30/2005.

Other main options available from the Demographic page, as will be demonstrated later,
include: Printing of Internal Chain of Custody, Printing of Specimen Chain of Custody,
Printing of total Case Status and “Case Review”, used in report generation.

Information pertaining to exact specimen types and amounts are input by clicking on the
“Specimens” button. The total number of specimens received in this case of “John Doe”
is 16.



Exact specimen type, amount, and type of container in which specimen is shipped is
entered into the Specimens field. Information may be recorded about particular speci-
men status, such as putrefaction, turbidity, etc. Exact label information is also recorded
for each sample. Seven of 16 samples are shown in this particular illustration. Specifi-
cally note that the initial amount of urine received for urine sample #7 is 104.9 g. This
data is visualized upon depressing the “Specimens” button on the Demographic page.

ICOC Information (Pagel)

When the “Print Internal Chain” tab is depressed, a two-page document is printed. Page
#1 prints out all demographic information pertaining to the case.

Each page of the ICOC is also date and time stamped for document tracking purposes.

ICOC Information (Page?2)

The second page produced for the ICOC information is a listing of all specimen types,
weights, comments, and the particular number assigned to each specimen.



When the “Case Review” button is depressed on the demographic page, all information
collected for assays in the case is displayed for appropriate accessioning personnel to
select for use in printing a final report. In this example, note that a blood Diphenhy-
dramine value of 0.079 ug/ml was selected for inclusion in the final report. Data for the
report came from analysis of Batch 09070506.



Once Accessioning personnel make a final decision of the exact data to be included in
the final report the program automatically prints a report incorporating all required infor-
mation. The final print out shows once again the above-indicated Diphenhydramine val
ues (0.079 ug/ml), along with other analytes. This report is specifically noted to be a Fi-
nal report.



Specimen Chain of Custody Information

Depressing the “Specimen Chain of Custody” tab on the Demographics page allows the
printing of the Specimen Chain of Custody. Each specimen is automatically tracked by
the software to account for all transfers of material. As an example, it was previously
noted on the “Specimens” tab that the initial amount of Urine sample received was 104.9
g. Urine (Specimen #7) was accessioned a total of 7 times and has a final balance
weight of 84.4 g.

When the “Accession Batches” submenu button is depressed, the field above is brought
up. This field allows reviewers and accessioning personnel to input data regarding
specimen and blind identity, along with exact sample amounts accessioned. Reviewer
notes may be placed in the “Comments” section. At the lower portion of the field it may
be seen that the batch was “Accepted” by Pat Cardona on 9/23/2005.

In addition to demographic fields, all Batch fields also have Batch Edit History informa-
tion. It may be seen that the final entry was the Finalize/Lock function for Pat Cardona
on 9/23/2005. This occurred when the batch was accepted. It may also be noted that
each individual line of data must be individually locked before the batch can be released
for assay.



Batch Case Number List Generation

When the “Print List” button is depressed for each batch a “Case Number List” is gener-
ated. This allows a print out of all sample identity for final review. This list is not available
to the analyst.

When the “Analyze Specimens” submenu button is depressed, the analyst gains access
to the form above, allowing input of data analysis. Note that the analyst has entered data
into the field for aliquot #4 above. The data entered indicates that the blood value of Di-
phenhydramine is 0.079 ug/ml. All handling of the batch, from initial release to the ana-
lyst for ultimate storage, to final disposal of sample is noted in the batch handling section
of the form. Upon final data entry the analyst locks the form, so that data input cannot be
changed by any other personnel.



Batch Chain of Custody

Upon final data entry, the analyst depresses the “print chain” tab on the Batch chain of
custody form and the resultant form is printed out. Note that the form shows that blood
Aliquot #4 has a result of 0.079 ug/ml.

When the “Case Status” tab is depressed from the main screen the option of printing all
pending cases is made available. Any subcategory of pending case is available, either in
a preview or a print mode. Information printed includes all data listed on all batches,
completed or pending.

All cases received within any given time frame may be printed by alphabetical order of
victim name, or by Case number assigned. This information lists name, case number re-
ceipt date, accident date, Transportation operator mode status, mailing status, and re-
sults found (Drugs, Ethanol, Negative, etc.).

When the Batch Status report tab is depressed, a list of all pending batches is made
available. The status of each batch is listed in the following priority order: ordered, ac-
cessioned, released, and finally analyzed. When batch review is completed, the batch
disappears from this field.



A number of QA/QC options are available from the program. When the quality assurance
module is selected, it is possible to select a particular screening type of batch, a confir-
mation batch, a drug, and then query how many times a particular drug is actually con-
firmed by a screening batch.

Quality Assurance Report

When a query of all screening batches involving Diphenhydramine confirmation was
made, the indicated Quality Assurance Report printout was generated. Case #
200500217001 was found to be positive for Diphenhydramine in urine for confirmatory
batch 09070506, as previously indicated above.



All data in a period of up to the preceding two-year calendar period is maintained in an
active database, which is manually backed up on a daily basis. Data older than two cal-
endar years is maintained in an archived database, which at this point exceeds 7 years.
Appropriate personnel may reenter the archived database in a period of 10-15 minutes
and access all data placed into the system since the inception of the program.

Additional items, which may be accessed from the main menu, include: a history of all
persons logging into the ToxFlo program, additional QA/QC options, and our Lab Inci-
dent recording system.



