MIAMI-

Memorandum

Date: May 6, 2014

To: Honorable Chairwoman Rebeca Sosa Agenda Ttem No. 3(B)(9)
and Members, Board of County ymissi

From: Carlos A. Gimenez
Mayor y

Subject: Retroactive Application to Apply -eceive, and Expend Funds From the National

Institute of Justice Paul Coverdell Foreiidic Science Improvement Grants Program

Recommendation

It is recommended that the Board of County Commissioners approve the attached Resolution retroactively
authorizing the County Mayor’s or the County Mayor’s designee action to apply for, receive, and expend
funds in the amount of up to $175,000 from the National Institute of Justice (NIJ) Paul Coverdell Forensic
Science Improvement Grants Program to support Medical Examiner Department and authorizing the
County Mayor or the County Mayor’s designee to exercise and execute necessary applications, agreements
and Memoranda of Understanding (and modifications thereto) to accomplish the purposes of the grant. The
grant period will be effective October 1 through September 30 of the grant award year and does not require
any matching local or in-kind funds.

Scope
The grant will provide countywide services.

Fiscal Impact/Funding Source

This grant will provide up to $175,000 in federal funds to implement the proposed project. The grant does
not require any matching local or in-kind funds, The funding source is the Department of Justice, National
Institute of Justice.

Track Record/Monitor _
The Accountant 3 of the Medical Examiner Department, Yeseny Serra, will monitor the grant.

Background .
The Paul Coverdell Forensic Science Improvement Grants Program awards grants to states and units of

local government to help improve the quality and timeliness of forensic science and medical examiner
services, Units of focal government may only apply for competitive funds. The funds may be used to
eliminate a backlog in the analysis of forensic evidence and for the upgrade, lease, or purchase of forensic
laboratory or Medical Examiner equipment and instrumentation.

The Medical Examiner Department will use the grant funds to purchase new laboratory technology that will
significantly aid in eliminating the current backlog in cases requiring postmortem forensic toxicology
analysis, The new technology will improve throughput and reduce turnaround, yield high quality of results,
and decrease cost of materials needed for additional analyses.

Gy /

Gefiaro “Chip” Iglesias
Deputy Mayor



MEMORANDUM

(Revised)

TO: Honorable Chairwoman Rebeca Sosa DATE: May 6, 2014
and Members, Board of County Commissioners

10
FROM: R.A.CR as, Jr. SUBJECT: Agendaltem No. 3(B)(9)
County Attorney :

Please note any items checked.

“3-Dray Rule” for cominittees applicable if raised
6 weeks required between first yeading and public hearing

4 weeks notification to municipal officials required priox to public
hearing

Decreases revenues or increases expenditures without balancing budget
Budget required
Statement of fiscal impact required

Ordinance ereating a new board requires detailed County Mayor’s

4 report for public hearing
s
e No commiitee review
Applicable legislation requires more than a majority vote (ie., 2/3’s __
3/5°s , URanimous ) to approve

Current information regarding funding source, index code and available
balance, and available capacity (if debt is contemplated) required



Approved Mavor Agenda Item No. 3(B){(9)
5-6-14
Veto

Override

RESOLUTION NO.

RESOLUTION RETROACTIVELY AUTHORIZING THE COUNTY
MAYOR OR COUNTY MAYOR’S DESIGNEE ACTION TO APPLY
FOR, RECEIVE, AND EXPEND GRANT FUNDS IN THE AMOUNT
OF UP TO $175,000 FROM THE NATIONAL INSTITUTE OF
JUSTICE (NII) PAUL COVERDELL FORENSIC SCIENCE
IMPROVEMENT  GRANTS  PROGRAM; AND  FURTHER
AUTHORIZING THE COUNTY MAYOR OR COUNTY MAYOR’S
DESIGNEE TO EXERCISE AND EXECUTE SUCH CONTRACTS,
AGREEMENTS, MEMORANDA OF UNDERSTANDING (AND
AMENDMENTS THERETQO) TO ACHIEVE THE PURPOSES OF THE
GRANT, AND TO MODIFY OR AMEND THE APPLICATION IN
ORDER TO RECEIVE ADDITIONAL FUNDS OR TO EXTEND THE
PERFORMANCE PERIOD AS REQUIRED IF AWARDED

WHEREAS, this Board desires to accomplish the purposes outlined in the accompanying
memorandum, a copy of which is incorporated herein by reference,

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF COUNTY
COMMISSIONERS OF MIAMI-DADE COUNTY, FLORIDA, that this Board hereby
retroactively ratifies the County Mayor or County Mayor’s designee action to apply for, receive,
and expend up to $175,000 from National Institute of Justice (NIJ) Paul Coverdell Forensic
Science Improvement Grants Program fund, and further authorizes the County Mayor or County
Mayor’s designee to receive and expend any grant funds for the purposes described in the
funding request; to apply for, receive and expend future additional funds should they become
available through the grant program; to file and execute any necessary amendrﬁents to the
application for and on behalf of Miami-Dade County, Florida; to execute such contracts,

agreements, Memoranda of Understanding, as required by grant guidelines or to further the

purposes described in the funding requests, following approval by the County Attorney’s Office;
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and to exercise and execute any amendments, modifications, renewal and extension provisions,

cancellation and termination clauses of any of the foregoing applications, contracts, agreements,

and Memoranda of Understanding on behalf of Miami-Dade County, Florida following approval

by the County Attorney’s Office.

The foregoing resolution was offered by Commissioner

who moved its adoption. The motion was seconded by Commissioner

and upon being put to a vote, the vote was as follows:

Bruno A. Barreiro
Jose "Pepe" Diaz
Sally A. Heyman
Jean Monestime
Sen. Javier D. Souto
Juan C. Zapata

Rebeca Sosa, Chairwoman

Lynda Bell, Vice Chair

Esteban L. Bovo, Jr.
Audrey M. Edmonson
Barbara J. Jordan
Dennis C. Moss
Xavier L. Suarez

The Chairperson thereupon declared the resolution duly passed and adopted this 6" day

of May, 2014. This resolution shall become effective ten (10} days after the date of its adoption

unless vetoed by the Mayor, and if vetoed, shall become effective only upon an override by this

Board.

Approved by County Attorney as
to form and legal sufficiency.

Jason E. Bloch

JED

MIAMI-DADE COUNTY, FLORIDA
BY ITS BOARD OF
COUNTY COMMISSIONERS

HARVEY RUVIN, CLERK

By:
Deputy Clerk
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APPLICATION FOR 2. DATE SUBMITTED Applicant Identifier
FEDERAL-ASSISTANCE J
: April 01, 2014
1. TYPE OF SUBMISSION 3. DATE RECEIVED BY State Application Identifier
STATE

Application Non-Construction

Number One On Bob Hope Road
Miami, Florida
33136-1133

4, DATE RECEIVED BY Federal Identifier
FEDERAL AGENCY
5. APPLICANT INFORMATION
Legal Name Organizational Unit
Miami Dade County Medical Examiner
Address Name and telephone number of

the person to be contacted on
matters involving this application

Serra, Yeseny
(305) 547-3766

6. EMPLOYER IDENTIFICATION NUMBER (EIN)

7. TYPE OF APPLICANT

New

59-6000573 County
8. TYPE OF APPLICATION 9. NAME OF FEDERAL
AGENCY

National Institute of Justice

10, CATALOG OF FEDERAL DOMESTIC ASSISTANCE

NUMBER: 16.742
CFDA Paul Coverdell Forensic Sciences Improvement
TITLE: Grant Program

" {11. DESCRIPTIVE TITLE OF

APPLICANT'S PROJECT

Drug screening in postmortem
blood: a faster approach using
GC/MS '

12. AREAS AFFECTED BY PROJECT

Project will affect the entire jurisdiction of Miami-Dade County, Florida.

13. PROPOSED PROJECT
Start Date: October 01, 2014
End Date: _September 30, 2015

DISTRICTS OF

14. CONGRESSIONAL

a.
Applicant

b Projecy FL23 FL24 FL25
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State $0 Program is not covered by E.O.
Local $0 12372 '
Other $0
Program Income $0 17,18 THE APPLICANT
DELINQUENT ON ANY
: FEDERAL DEBT?
TOTAL $174,634
N

18, TO THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATA IN THIS APPLICATION
PREAPPLICATION ARE TRUE AND CORRECT, THE DOCUMENT HAS BEEN DULY
AUTHORIZED BY GOVERNING BODY OF THE APPLICANT AND THE APPLICANT WILL
COMPLY WITH THE ATTACHED ASSURANCES IF THE ASSISTANCE IS REQUIRED.
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DRUG SCREENING IN

POSTMORTEM BLOOD:
A FASTER APPROACH USING GC/MS

Paul Coverdell Forensic Science
Improvement Grants Program
CFDA No. 16.742

APRIL 1, 2014

Contact Information:

Miami-Dade County

Medical Examiner Department

Dr. Bruce A. Hyma

Director and Chief Medical Examiner
One Bob Hope Road

Miami, Florida 33136
babyma@miamidade.gov
305-545-2425
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PROJECT ABSTRACT

A highly challenging and complex problem confronting postmortem forensic toxicology
Jaboratories is the detection of a growing assortment of drugs and toxic substances in blood and
tissue samples from decedents. For both the [aboratory and the investigating medical examiner,
its detection must occur early in the testing process to better understand the nature of the case
and course of additional testing. Initial screening tests dictate how a case will proceed, what
tests will follow, and how long it will take to complete. Screening procedures must be thorough
and comprehensive while being able to meet reasonable turm-around time expectations.

The Miami-Dade County Medical Examiner Department is requesting grant funding to
purchase an automated gas chromatograph mass spectrometer (GCMS) capable of fast analyses
with spectral deconvolution software to replace antiquated technology currently used by the
toxicologists, This new instrument will significantly improve processing and turnaround time of
medical examiner services and eliminate an unreasonable backlog of toxicology cases that build-
up each week. The increasing demand placed on the toxicology laboratory (“Laboratory”) each
week is overwhelming due to the number of cases involving drugs requiring a comprehensive
screent. Approximately 72% of all cases processed require blood sereening that takes on average
95 mimutes of instrument and data processing time to complete. The technology will reduce the
processing time by 79% and ultimately reduce the turnaround time by 75% on medical examiner

cases to a more reasonable 30-45 days.
The GCMS technology will achieve the following program objectives:

e Reduce instrument runtime for a single blood drug screen from 95 to 10 minutes

o Reduce data processing time from 30 to 10 minutes

» Reduce overall processing time for a single blood drug screen from 95 to 20 minutes

s - Reduce turnaround time for a single case involving a blood drug screen from 65-75 days
to 30-45 days. :

The following project outcomes will be tracked as performance measures: (1) improved.
throughput and reduced twrnaround time for blood screens; (2) improved exceilence in the
quality of the results; and (3) decreased costs in maintenance and materials. The new GCMS
system has increased temperature programming ramp rates with additional electronic pressure
controlled gas flows to reduce the chromatographic runtime from 45 to 10 minutes. The
instrament incorporates both a nitrogen specific detector and mass spectrometer that allows
analysis to be performed on one instrument, rather than three separate instruments. Technology
features such as inlet back-flushing and a new ion source design will reduce or eliminate the
maintenance that typically consumes insttument preparation time prior to analysis.
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PROGRAM NARRATIVE (REQUEST FOR COMPETITIVE FUNDS)

STATEMENT OF THE PROBLEM

The Téxicology Division of the Miami-Dade County Medical Examiner Department
(Department) in Miami, Flotida (Districf 11) provides postmortem forensic toxicology services
to the Department as well as other outside agencies within Florida and throughout the Caribbean
islands. The Department and the Laboratory are accredited by the National Association of
Medical Examiners (NAME) and the American Board of Forensic Toxicology (ABFT),
respectively. The Laboratory processes over 2,400 cases and 25,000 tests per year.

The unique nature and history of Miami has enabled the Department to accumulate more
experience with drug related deaths and poisonings than any other Medical Examiner office in
Florida. As a result, the Toxicology Laboratory has been confronted with-cvery new drug abuse
trend effecting the couniry as well as many new drugs and poisons that come directly through
Miami. |

Laboratory testing procedures used in the screening process have been developed to be
thorough and as inclusive as possible. To complq’ce a case in a reasonable time, reduce theu
turnaround time and backlog, and maintain a steady workflow, it is essential té) utilize a reliable
and comprehensive screening pl'letocol without sacrificing. quality. The successful and timely
resolution of any medical examiner case involving drugs and poisons is dependent on these -
procedures.

In any postmortem forensic toxicology laboratory one of the most essential parts of the
taxicological' examination of a new case is the case review and estaﬁlishing the initial screening

protocols to be employed by the laboratory. It is in these screening tests where the toxicologist

10
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determines the cxtcntrof the drugs involved, and their relationship to the cause and manner of
death. The number and type of follow-up testing is also dependent on these initial results.
Deciding additional screening tests to be performed, the coﬁﬁnnation tests fo employ to verify
results, and what drugs to quantify if necessary, are all dependent on the initial screening results.
Decisions that are made early wiil result in improvements in turnaround time and workflow.
Successful and timely screcning therefore is pivotal in controlling turnaround time, operational
costs, and, in most cases, the amount of time to complete the medical examiner’s report on the
cause and manner of death.

The most important features of a comprehensive screening protocol in postmortem

toxicology include the following:

It must be applicable to all fluids and tissues available
s It must be sensitive, reliable, reproducible, and comprehensive
e It must use the most advanced technology to reliably identify a compound and be
-considcre‘d acceptable in the scientific community
e Tt must be rapid and have the capacity to enable the user to process a typical weekly
caseload
Approximately 1,800 of the 2,500 cases received each year by the Laboratory require
blood and tissue screens. This represents 72% of the cases submitted by-all agencies served by
the Laboratory. The screening procedure currently in use is a two step process that includes gas-
chromatography (GC) and gas chromatography-mass spectrometry (GCMS). The GC portion of
the screening method utilizes two GC systems. The first is a GC equipped with therrﬁionio
specific detectors (GC-TSD) and two capillary columns. This system detects basic or allkaline

compounds on two dissimilar columns. The second is a GC equipped with flame ionization

11
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detectors (GC-FID) ‘and two capillary columns. This system detects acidic and neutral
compounds on two dissimilar columns, The second step of the screening process utilizes GCMS
to confirm or identify any substance found in step one. The specificity and sensitivity of the GC
procedure provides for low detection limits and a high degree of certainty in the identification of
a compound either detected in step 1 or detected for the first time in step 2. Both of these
procedures are écoeptable in the forensic toxicology community and represent the most typical
approach to this type of screening.

The disadvantage of this process is the extended amount of time that is required to
complete the analysi.s and process the data. The instrument run time for each of the two GC steps
is 40 minutes. Although these can be perfbrmed concurrently it is excessive. The GCMS step has
a-similar run time taking an additional 35 minutes to process the instrumental analysis. The
processing of the data created from these three analyses is on average 20 minutes per case, This
process creates three instrument reports that require review and evaluation by the analyst.

The total time that is required to complete a typical blood drug screen is 95 minutes.
Coﬁsequently the 35 cases received, on average, by the laboratory each week that require blood
drug screens will .take approximately 55 hours to process. This processing time, of course, only.
includes the time to complete the case and does not account for instrument checkout and
maintenance that must also be completed each week. The result of this is a backlog of cases that
carryover from week to week. Backlogged cases increase turnaround and slow the processing-
and completion of the medical examiner investigation.

The laboratory’s current average testing turnaround time can be summarized in this table.

Current average time to complete a single blood screen 95 minutes

12
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Targeted time to (;,omplete a blood screen 20 minutes
Current time to complete 35 cases (1 weeks worth) 55 hours
Targeted time to complete 35 cases (1 weeks worth) ' 12 hours
*Blood sereen - average current turnaround time per case 50 days
*Blood screen — targeted turnaround time per.case 14 days
**Current case turnaround time . 65-75 days
**Targeted case turnaround time 30-40 days

*Turnaround time is measured from date of case receipt to daie of final test report
**Turnaround time is measured from date of case receipt to the date of the final case report

1

A. 55 hour period to complete 35 cases is excessive and adds to the overall turnaround
time for case ooinpletion. This excessive time also impacts all other testing to follow and
eventually affects the completion of the medical examiner invéstigaﬁon. The Department is
required by the National Association of Medical Examiner acereditation to complete 90% of its
cases in 90 days. This includes cases involving toxicological énalysis. Unnecessary delays that
hinder the De'partment’s ability to meet these criteria should be alleviated. Any steps the
Laboratory can take to minimize this delay will help to reduce backlo gs and the processing time )
for the pathologist’s case investigation.

PROJECT/PROGRAM DESIGN AND IMPLEMENTATION

The Miami-Dade County Medical Examiner Department (Department) is proposing the
utilization of new technology to improve case processing and reduce the turnaround time for the
majority of its cases. The Laboratory’s appr.oach to toutine and comprehensive blood drug

screening using GCMS is widely accepted in the postmortem forensic toxicology community,

13
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The drawback with tﬁis technology is that it is lengthy in analysis time in order to resolve the
hundreds of different drugs and compounds within the analysis and the complexity of the data -
and the amount of time it takes to completely process it. The system described in this proposal
uses the latest improvements in high speed chromatography that combines electronic pressure
controlled flow rates with fast temperature ramping of the column oven. This combination
speeds up the chromatography and reduces the runtime by two thirds, while at the same time
maintaining the separation necessary to properly identify a compound. In addition, this system
utilizes a NIST/AMDIS software application developed by the National Institutes of Standards
and Technology and modified by Agilent Techﬁologies to deconvolute mass speciral data and
search it against a library of at least 800 known compounds in the application in a matter of
" seconds. AMDIS is capable of isolating searchable spectra from the high chemical background
commonly found in postmortem sample exiracts analyzed by GCMS. This reduces data
processing and reporting by two thirds as compared to the current method.

The proposed plan has been developed éaased on the instrumentation and application
designed by Agilent engineers and scientists to .improve the workflow of forensic toxicology
laboratories. They have developed a system that pairs improvements in instrument design for’
high-speed clhiromatographic separations with .softwar-e to improve the quality of spectral
searching and drug identification. The entire. instrument developed by Agilent is called the
Toxicology Analyzer. It incorporates other innovations as well such as retention locking to-
improve run-to-run chromatography consistency and inlet back-flushing to reduce contamination
buildup ir the injection port of the GC. -In additioﬁ, the system utilizes a device called a dean’s

switch to split the chromatographic effluent between a nitrogen specific detector and a mass

14
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spectrometry deteotor; The resulting data includes both channels (GC-NPD and GC-MS) which
improve identification and confidence in the results.

The pitfall with this plan is in how the data is processed. Analysts must be mindful that
false negatives can ocour if the deoonvolﬁtion software is unable to isolate and identify specira
from a dirty sample. In addition, if the drug does not exist in the 800 compound library the
analyst must review these spectra before deciding if a case is negative. Other routine concerns
such as instrument maintenance and the quality of the extracted samples are also important even
with this new technology.

The proposed technology has been successfully utilized by high-throughput laboratories
to reduce the amount of time required to complete a typical blood screen. The combination of
fast high-resolution gas chromatography and mass spectromeiry to reduce the runtime from 45 to
10 minutes has become widely accepted in forensic toxicology laboratories in recent years. The
utilization of the automated NIST/AMDIS/Agilent deconvolution software application offers a
powerful tool to deal with the complexity of data review. This automated process can perform a
complete post-run data analysis that has a 98% capture rate and produce a report for ‘the analyst
to review. This reduces the data review pi'ocess from 30 to 10 minutes. In combination, these two
features will make substantial improvements in turnaround time for all cases requiring a blood
screen. |
PROJECT OBJECYIVES

The program design incorporating the new technology will include the following
objectives:

1. To implement a comprehensive routine screening technique for blood utilizing GCMS

that incorporates a nitrogen phosphorus detector (NPD) in tandem with a mass

15
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spectrometer and high-speed gas chromatography to reduce instrument runtimes to 10

minutes

2. To implement an AMDIS based evaluation of mass spectral data using a deconvolution
algorithm and a 800 drug library to detect drugs at low concentrations in complex
biological extracts

3. To reduce routine blood drug screens from 95 minutes to 20 minutes

4. 'To reduce case turnaround times for cases that involve blood drug screening from to from
65-75 days to 30-45 days,
The reduction in turnaround time for all cases to less than 45 days.

IMPILEMENTATION

The implementation of the pro gram design incorporating the new technology will include

the following activities:

I.

Purchasing and iﬁstaﬂing an Agilent Model 7890GC with a 5977A Mass Selective

Detector (Forensic Toxicology Analyzer)

On-site training conducted by Agilent engineers for all toxicology laboratory scientists in
the operation apd maintenance of the instrument A‘
Implementing and validating the comprehensive general blood drug screeﬁ method on
the new instrument

Implementing the new method to evaluate medicél examiner cases

Evaluating turnaround time improvement by maintaining records of cases processed
using the new method |

Evaluating the overall improvements in case turnaround for all toxicology cases

processed

16
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CAPABILITIES/COMPETENCIES

QUALIFICATIONS AND EXPERTENCE OF PROPOSED PROJECT STAEF

The Toxicology Laboratory of the Miami Dade County Medical Examiner Department,
established in 1956, is already at the forefront among Medical Examiner Offices in the state of
Florida for its wealth of experience in managing investigations of drug-related deaths and
poisonings. The Laboratory’s operations are structured on the Forensic Toxicology Laboratory
Guidelines established by the Society of Forensic Toxicologists and recognized by the American
Board of Forensic Toxicologists (ABFT). The laboratory is accredited by the ABFT. | The full

time staff includes a Laboratory Director and Assistant Director, nine bench forensic

toxicologists and a secretary. They include:

Staff Name, Credentials, Title

Experience

Diane M. Boland, Ph.D., D-
ABFET, Laboratory Director

Staff member for 12 years, doctorate in analytical chemistry,
expertise in MS applications and solid phase extractions

George W. Hime, M.S.,
Assistant Laboratory Director

Staff member for 35 years, masters in chemistry, expertise in
MS applications

Julic Cofino, MLA., Toxicology
| III Supervisor

Staff member for 30 years, expertise in chromatographic
applications and quantitations

Joe Rein, MLS, Toxicology IIT
Supervisor

Staff member for 30 years, expertise in screening applications -

Roger Allard, B.S., Toxicologist
I

Staff member for 30 years, expertise in GC and LC
quantitative applications

Theresa Hippolyte, M.S., FTS-
ABFT, Toxicologist IT

Staff member for 12 years, expertise in MS and quantitative
applications

Mary Zaney, B.S. FI'S-ABFT,
Toxicologist 11

Staff member for 10 years, expertise in GC and MS screening
applications :

Joe Kahl, B.S. , Toxicologist I

Staff member for 2 years, expertise in GC and MS screening
applications

Wilsa Jean, B.S., Toxicologist I

Staff member for 1 year

Elisa Shoff, B.S., Toxicologist I

Staff member fot 6 months

17
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Jennifer Gonyea, Toxicologist I | New staff member

DEMONSTRATED ABILITY

Currently the Laboratory processes approximately 35,000 tests annually and the team of
highly qualified and experienced forensic toxicologists has developed a solid repository of up-to-
date knowledge of local and national drug patterns as well as the emetgence of new
pharmaceuticals, The Laboratory already provides forensic toxicology services to other districts
in the sfate of Florida and is often called up for assistance from outside agencies including
federal, state, and local law enforcement. Cases completed by the Laboratory have been studied
by; epidemiologists and scientists from various academic institutions; the Centers for Diséase
Control; and the law enforcement agencies such as the Florida Department of Law Enforcement,
Federal Bureau of Investigations and United States Drug Enforcement Agency.

In 2008, the Miami-Dade County Medical Examiner Department was successful in
obtaining a competitive Paul Coverdell Forensic Science Improvement Grant in the amount of
$95,000 for an “Automated Screening of Body Fluids for Drugs and Poisons” project. The grant
helped with the purchase of new technology that is cusrently being used and continues fo provide”
invaiuable results in the routine screening of drugs in human fluids. The Laboratory would not
have been able o acquire the technology at the time without the support of the grant. In 2010, the
department submitted a grant to USDOJ under the Forensic Science Traihing Development and
Delivery Program but was not selected for a grant award. In 2012 the department was again
successful in obtaining a competitive Paul Coverdell Forensic Scienc;e Improvement Grarit in the
amount of $175,000 for a “Detection of Designer Drugs and Potent Complex Pharmaceuticals in

Death Investigations’; project. The grant helped with the purchase of new technology that has
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made significant imprévements in the Laboratory’s ability to screen postmortem samples for new
abused drugs. The Laboratory would not héve been able to acqﬁire this technology at the time
without support of the grant.
RELATIONSHIP BETWEEN CAPABILITIES/COMPETENCIES AND PROJECT

The grant will allow for at least two or more forensic toxicologists to be fully trained by
the vendor in the. operation and maintenance of the ﬁew technology. Product warranties and
froubleshooting is also included in the contract. In addition the vendor has alsﬁ included
applications support and consulting as well as on-site assistance if needed. The program design
requires that all forensic toxicologists to become trained and be able to utilize the new
technology prope—rly to process cases. ‘All staff will understand the project design and
corresponding objectives. The analytical method will be implemented based on successful
methods developed in-house and by other peer-teviewed research published by forensic
toxicologists. All staff will be responsible for implementing the proposed plan and collecting the
required data in each investigation, The Laboratory Director and Assistant Director will provide

program oversight and will monitor the results using the prescribed performance measures.

IMPACT/QUTCOMES AND EVALUATION/PLAN FOR COLLECTING
DATA FOR PERFORMANCE MEASURES

The impact/outcomes for the project include:

1. Improved throughput and reduced turnaround time for blood screens

The proposed instrument’s ability to process samples in a tenth of the time than is currently
required, as well as to automate the processing of data and reposting, will make a significant

difference in the Laboratory’s ability to process cases in a shorter time. This reduction in
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* turnaround time will not only reduce the time to complete the cases overall, it will also improve
laboratory workflow by enabling follow-up testiﬁg assignments to be made sooner and will
provide crucial information to the investigating medical examiners quicker. The overail
itaprovement will reduce average case turnaround from 60-70 days to 30-40 days.

2. Improved excellence in the quality of the results

Util.;lzi.ng GCMS in the initial screening process is the acceptable standard of practice in forensic
toxicology laboratories. Traditionally spectral data required the user to evaluate each scan in an
entire run to identify drugs or other important compounds. This is a tedious process requiring the
user to carefully subtract out the background at each scan to optimize the resulting spectra for
library searching. With well-developed automated software, the computer can perform this task
throughout the entire run reguiring the operator to review and inspect only the minimal data prior
to reporting. The resuits are of a better quality and much more thorough. Completing the
sereening faster will improve follow-up testing of targeted- .compounds; especiaﬁy for
compounds that might likely degrade over time. The reduction in time will reduce costs and
labor dedicated to this task. This will enable staff to focus more of their time in improving other
methods and procedures.

3? Reduced Cost of Materials

An overall decrease in processing time and in tests performed will ultimately result in the
reduction in suppliies including chemicals and costly instrument consumables. Costly items suoh-
as inlet liners and colurnns that would ordinarily need replacement on three instruments will now
only require replacement on one instrumeu.. auis should impact laboratory costs for this

clategory by 30%.
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The evaluatioﬁ plan for collecting data for performance measures is something that is
already standard practice at the Miami-Dade Medical Examiner Department. In fact, the
department alrcady participates in the County’s ASE (Active Strategies Enterprise) system which
tracks performance measures for every County department. However, the effectiveness and

success of this project will be evaluated by collecting the following data by the Laboratory:

Objective

Performance Measure

Data Grantee Provides

To improve the quality
and timeliness of
forensic toxicology
analysis and
substantially reduce
case backlog

Reduce turnaround time
from 60-70 days to 30-45
days

Increase the percentage of
cases completed in 90 days
to 90% or better to meet
NAME acoreditation
standards (80-90%)

Reduce costs of equipment
supplies and materials

Number of backlogged cases at the
beginning and end of the grant period

Number of cases successfully
completed as a result of the new
technology and festing protocol

Average number of days to process a
case at the beginning and end of the
grant period

Document percentage of costs
reductions for key supplies by
monitoring and comparing cutrent and
past operating budget and '
expenditures for supplies

OTHER/PART 1 VIOLENT CRIMES DATA

Average annual number of Part I Violent Crimes reported by the Federal Bureau of

Investigation for Miami-Dade County and Florida for calendar years 2010, 2011, and 2012 are as-

follows:
Total Part 1 - Violent Crimes
JAN-DEC JAN-DEC JAN-DEC
2012 2011 2010
Miami-Dade County 130,865 138,109 136,585
STATE (Florida) 725,944 769,480 770,518
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Budget Detailed Worksheet

|A. Perscnnet
Gompttation
Name/Position Amount perunil (define unlt)  #units # Individuals Cost
[ . I I [ ! ] $0.00
TOTAL $6.00
IEL Fringe Benafits
Arnount of N Additlonal
% of Amount
Personnel for of Parsonnal compulation
. basls {optional)
I [ | I | i $0.00
; TOTAL 50,00
Total Personief & Fringe Benefits ' ) $0.00
C. Traval
#
Nights/Day
Purpese of Travel Location Item Cost # Individuals s #Trlps _ Cosi
NA $0.00
$0.00
$0.00
TOTAL $0.00
{D. Equipment . }
Computation
Hem Cost per Unlt # Units GCost

(34458 - 7690 Seiles gas chremalograph package includes; 198-237V oven
Inait sphitisplitiess capiffary infef; NPD dalector; EFG; DRS Toxlcology Analyzer
with NPL software $38,783,00 1 $38,783.06

G7043AA - B877A Mass Seleclive Deleclor packege Includes; Extractor source;
Data system; Performance Turbo Pump; G1710FA dala analysls ficense;

Exiractor Ef sourcs $77,339.00 1 $77,339.00
(33578 - Jon Gauge kit for mass spectromeler £1,686.00 i . $1,866,00
G45134 - 76934 Auleinjeclor and G4514A - 7693 Aulelnfector tray o
accommodate 150 vials 3714,331.00 1 $14,331.00
B1033A Mass Spectral reference libraries & software; G1716AA Deconvoiufion & - .
reporting seftwars; GT674A4 Forensie foxicology RTL fhrany $5,247.20 1 $9,247.20
TOTAL 4141,386.20
lﬁupplles ) : . J
Computatlon
Supyply items Cost perunit # Units Cost
I [ $0.00
TOTAL $0.00
{F. €onstruction ' |
Purpose Descriptlon of Work Cost
™A ] ) [ |

TOTAL %000

[6. GonsultantsiContracts - _ |

|Consultant Fee: i

Computation

Naume of Consuiant Service Provided ) Cost per unit {deflne unit) # Units Cost

. $0.00
Subtotal $0.00

Consultant Expenses!:




item

Location

Computation

Cost per unit (deflne unity  #Units ! individual Cost
[ | .

$0.00]

[ | [
Subtotal $0.00
{Contracts: ;
ftem Vander Service Provided Cost
[ I I ! |
Subtotal $0.00
GONSULTANTS/ CONTRACTé TOTAL $0
H. Other Costs l
Computation
Description Coslperunit  {define unif)  # Unils Lost
Shipplng, Installation, lraining for exira hardware §2,488.20 1 $2,188.20
Applicalions censulling and on-site assfstance §$12,460.06 1 $42,400,00
J-year warranly for service sugpor, emergency repairs and
applications stipport $18,659.52 1 $18,659,52
$0.00
$0.,00
TOTAL $33,247.72
I Indirect Cost
Deseription - Computation Cost
$0,00 0% $0,00
$0.00
TOTAL $0.00
Budgef Summary

Budget Category
A. Personnei
B, Fringe Benefils
C. Travel
D, Equipment
E, Supplles
F. Construction
G. Consulfants/Contracs
H., Other
Total Direct Costs
i Indirect Gosts

TATAL PROJECT COSTS

Men

Federal Request

-Federal Amount
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Ameunt
$0.00
$0.00
50.00

$141,386.20
$0,00
$0,00
$6.00

$33,247.72
$174,033.92
$0.00

$174,633.92

$0.00
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BUDGET NARRATIVE

The total cost of the proj ecf is $174,634 and includes the hardware, software/data system,
shipping, iz;;stallation, training and extended warranty for 3 years.. The total amount requested
through the grant is $174,634.

The immediate and fong-term benefits of the investment to obtain the new technology
will be invaluable. It has been the experience of the laboratory that the life-span of this type of
technélo gy is approximately 10 years, Manufacturer’s technical and application supp‘or‘; typically
continues for a minimum of 8 years from the last date of manufacturing of an instrument model.
It has been the experience of the laboratory that the instrument turn-over has never been less than
10-12 years which negates the benefits of lease purclaqses that typically last for five years and is
meant to replace instruments with newer technology in a shorter period of time. Cost savings will
be realized in other areas such as the overall decrease in maintenance time az.1d costs (estimated -
35%) for the instrument in comparison wii;h the current system. Instrument features (column
back-flushing, Dean’s switch) that reduce routine pre-run service and consumable replacements
will save in operator time and materials. Expensive chromatography columns, inlet liners, and
seals will be replac;ed less often reducing operating costs by at least 30% (the use of one column
versus three currently) over what is currently experienced.

The cost effectiveness will also be realized in the marked increase in productivity and the
quality of the results. Automated processing with the deconvolution software allows the data to
be reviewed by the computer, spectra matéhed to the best library entry, and repoi'ted in a easy-to-
read format that will reduce the operator’s time in reviewing the results. This is a labor cost

savings which will allow staff scientists more time to spend on other more significant analytical
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problems. This systcrﬁ will allow the current staff to manage more work in less time while
improving case tarnaround time and reduce a backlog cases.
Thg total cost for new technology that includes equipment, shipping, installation, check-out,
training and two additional years of warranty is $174,633.92.
1. Personrel: Thee will be no personnel costs charged to the grant
2. Fringe Benetits: There will be no fringe benefits charged to the grant
3. Travel: There will be no travel costs charged to the grant. The Laboratory has negotiated a
total cost for the system that includes on-site fraining and applications support for the new
technology
4, Equipment: The total equipment cost for wﬁich grant support is requested is $141,386.20
and includes the following:
Product G3445B - 7890 Serigs gas chromatograph packége includes: 198-231V oven,
Inert; split/splitless capillary inlet; NPD detector; EPC; DRS Toxicology Analyzer with NPD
software for $38,78I3. The 7890 model GC is the latest Vcrsion.'_ The 220V SPeGiﬁqation
provides faster temperature ramps to shorten run times from 45 to 10 min which is optimal for
the application proposed. The NPD detector will be used simultancously with the MS to”
improve identification. The EPC is elecironic pressure control to facilitate the inlet back-
flushing and dean’s switch, both essential components.of the application.
Product G7043AA - 5977A Mass Selective Detector package includes: Extractor EI_
source; Data system; Performance Turbo Pump; G1710FA data analysis license and Extractor
EI source for $77,339. This is the mass spectrometer (MS) portion of the instrument and Wiﬂ

utilize the Agilent extractor type ion source to improve signal strength and sensitivity, This
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package includes tht;, data system as well as the performance turbo pump vacuum system. All
essential to the operation and the application proposed.

Product G3397B Jon Gauge kit for mass spectrometer will be purchased for $1,686. The
ion gauge kit allows for the proper measurement of the high vacuum in the manifold.
Monitoring the vacuum enables better troubleshooting and provides a more accurate status of
the condition of the manifold.

Product G4513A, 7693 Auioinjector, and Product G4514A, 7693 Autoinjector tray to
accommodate 150 vials, will be purchased for $14,331. The auto-injector is an automated
function so that analyses can be performed unattended. This includes a 150 vial tray to
maximize the number of samples being analyzed. This improves the efficiency of the system
and the throughput.

Products G1033A, Mass Spectral reference libraries and software; GI716AA,
Deconvolution and reporting software, and G1674AA Forensic toxicology RTL library will be
purchased for $9,247.20. The software is the heart of the data processing functions Qf the
instrument. Libraries are used to efficiently compare spectra to make identifications. These
libraries contain over 500,000 known compouﬁds. The deconvolution software is essential to
the application and p.rovides an efficient process to analyze the data,

5. Supplies: There will be no supply costs charged to the grant. In fact the grant will help the
Laboratory save money in consumable supplies which are reduced due to.the new
teohnoiogy..

6. Construction: There will be no construction costs charged to the grant.
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7. Cousultants/Contracts: There will be no consultant/contracts charged to the grant. The
Miami-Dade Medical Examiner Department is handling the acquisition and selection of the

new technology based on the County’s official procurement policy and procedures.

8. Other costs:

Shipping, installation, training for extra hardware ‘ $2188.20
Applications consulting and on-site assistance from vendor $12,400.00
J-year warranty for service support, emergency repairs and applications - $18,659.52
support

TOTAL OTHER COSTS $33,247.20
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PLAN FOR COLLECTING THE DATA REQUIRED FOR THIS
SOLICITATION’S PERFORMANCE MEASURES

As a previous grantee under the Paul Coverdell Forensic Science Im‘provementr(}rants
Program, the Miami-Dade County Medical Examiner (MDME) has in place a data tracking
program called CME/L.IMS. Tt manages all cases processed by the Department along with the
laboratory results. The laboratory data tracked provides the necessary details to compute
turnaround time, processing time, backlog, and reporting time for cach test completed. Data is
entered into CME/LIMS on a daily basis by analysts. This data will provide the required
information to determine the turnaround time for all cases processed with the new technology.

The staff toxicologist will document all data associated with the proposed performance
measures resulting from the use of the new technology (GCMS) in death investigations involving
drugs/poisons. Project staff will maintain accurate records of all tests performed using the new
protocol. The data collected will be entered CME/LIMS for tracking and monitoring. The data
collected to summarize success will include: number of backlogged cases at the beginniqg and
end of the grant period; number of cases successfully completed as a result of the new
technology and testing protocol; and the average number of days to process a case at the
beginning and end of the grant period.

Project staff will monitor the operating. budget and expenditures for routine supplies used
in the project to verify reductions in key supply costs; they will provide final reports to the-
medical examiners to complete cases; and they will report findings in scientific literature and/or

present at scientific meetings,

1) Solicitation’s Ohjective: To improve the quality and timeliness of forensic toxicology
analysis and substantially reduce case backlog
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A) So}icitatioﬁ’s Pe;-formance Measure(s): Reduction in the average number of days from
the submission of a sample to a forensic science laboratory to the delivery of test results to 2
requesting office or agency.
e QOutcome Measure: Reduce turnaround time from 60-70 days to 30-45 days
B) Solicitaﬁon’s Required Performance Measure(s): Percent reduction in the number of
backlogged forensic cases.
¢. Outcome Measure: Increase the percentage of cases completed in 90 days to 90% or
better to meet NAME accreditation standards (80-90%)
C) Performance Measure/Outcome Measure: Reduce costs of equipment supplies and
materials
»  Outcome measure: Decrease costs associated with the operétion and maintenance of
tests processed new technology by 50%
Data Provided by .Grantee:
1. Number of backlogged cases at the beginning and end of the grant period
ii.  Number of cases successfully completed as a result of the new technology and testing
pr;)tocol
Ali.  Document percentage of costs reductions for key supplies by monitoring and comparing

current with past operating budget and expenditures for supplies

|
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FY 2014 Coverdell Forensic Science
Improvement Grants Program

Attachment: External Investigations

The *Certification as to External Investigations” that is submitted on behaif of the applicant
agency as part of this application ceriifles that—

A government entity exists and an appropriate process s in place to conduct independent
external Investigations Into allegations of serlous negligence or misconduct substantially
affecting the integrity of the forensic resuits committed by employees or contractors of
any forensic laboratory system, madical examiner's office, cotoner's office, law

_enforcernent storage facifity, or medical faciiity in the State that will receive a portion of
the grant amotnt.

Prior fo receiving funds, the applicant agency (that is, the agency applying directing to the National
institute of Justice) must provide—for each forensic laboratory system, medical examiner's office,
coroner's office, law enforcement storage facliity, or medical facility that will receive a portion of the grant
armount—the name of the "government entity” (or entities) that forms the basis for the certification. Flease
use the template below to provide this information, (Applicants may adapt this template If necessary, but
should ensure that the adapted document provides all required information.)

IMPORTANT NOTE: If nacessary for accuracy, list more than one entity with respect to each Intended
recipient of a portion of the grant amount, For example, if ho single entity has an approprate process in
place with respect to allegations of serious negligence as well as serious miscanduct, i wilt be necessary

* to Hist more than one entity. Similatly, if no single entlty has an approptlate process In place with respect

to aitegations concerning contraciors as well as employees, it will be necessary to fist more than one
ehtity, .

Additional guidance regarding the *Certification as to Externat Investigations" appears in the "EligibHity”
section of the program anncuncement for the FY 2014 Coverdsll pragram.

Name of Applicant Agency {including Name of State or Unit of Local Goveriiment):
Miami-Dade County Medical Examiner Department

Date: March 25, 2014

Name of any forensle laboratory system, medical Existing government entity {entities) with an
examiner’s office, coroner's office, law : appropriate process in place to conduct
enforcement storage facility, or medical facllity independent externatl investlgations

that will receive a portion of the grantamount

i Miami-DadeCounty Medical Examinler Florida Department of Law Enforcement (FDLE)

Miami-Dade County Office of Inspector General

Coverdell Forensle Sclence
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Certification as to Plan for Forensic Science Laboratorigs—
Applicatich from _a Unit of Local Government '

On behalf of the applicant agency named below, | certify the following to the Nationa! [hstitute of

Justice, Office of Justice Programs .S, Department of Justice:

This unit of local government Has developed & plan for forenslc science
laboratoties under a program intended fo lmprove the quality and timeliness of
forensic sclence or medical examiner services provided by the laboratories
operated by the applicant unit of local government and any other government-
operated laboratories within the State that will recelve 4 portion of the grant

amount,

| acknowledgs that a false statement In this certification or in the grant application that it
supports may be the subject of criminal prosecution, including under 18 U.S:C. § 1001 and 42
[J.8.C. § 3795a. | also acknowledge that Office of Justice Programs grants, including
certifications providéd in connection with such grants, are subject to review by the Office of.
Justice Programs and/or by the Departiment of Justice's Office of the [nspector General.

| have authority to make this certification on behalf of the applicant agenoy (that is, the agency

av directly to the

Signature of Certlfylng Officlal  /
Genaro "Chip" |glesias
Printed Name of Certlfying Officlal

Deputy Mayor
Title of Certlfying Official
Miami-Dade County Med:caé Examiner Department

Name of Apphcant Agency
(Including Name of Unit of L'ocal Government)

“{ (}IL{

Date

1
1

Coverdell Forensic Science
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FY 2014 Coverdell Forensic Science Improvement
Grants Program

Certification as to Generally Accepted Laboratory
Practices and Procedures

On behalf of the applicant agency named below, | cerlify the following to the National Institute of
Justice, Office of Justice Programs, U.S. Department of Justice:

Any forensie science laboratory system, madlcal examiner's office, or coroner's
office in the State, including any laboratory operated by a unit of local
government within the State, that will receive any partion of the grant amount:
uses generally accepted iaboratory practices and procedures, established by
accrediting organizations or appropriate certifying bodles.

| acknowledge that a false statement in this cerfification of in the grant application that It
supports may be the subject of criminal prosecution, including under 18 U.8.C. § 1001 and 42
U.8.C. § 3795a. | also acknowledge that Office of Justice Programs grants including
certifications provided in connection with such grants, are subject to review by the Office of
Justice Programs andfor by the Department of Justice’s Office of the Inspector General.

[ have autr,]pﬁty to make this certification on behalf of the applicant agenacy (that Is, the agency
applying dir étly to the Nationalnstitute of Justice).

— o

Slgnatiife of Certifying Official
Genaro "Chip" Iglesias

Printed Name of Certifying Official

Deputy Mayor
Title of Certitying Official
Miami-Dade County Medical Examiner Depattment

Nams of Applicant Agency
(Including Name of State or Unit of Local Government)

4{ [rtf

Date

GCoverdell Forensic Sclence
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FY 2014 Coverdell Forensic Science Improvement
Grants Program

Certifioation as to Use of Funds for New Facilities

On behalf of the applicant agency named below, | certify the fallowing to the National Institute of
Justice, Ofﬂ,ce of Justice Programs, U.S. Depariment of Justice:

The amount of the grant (if any) used for the costs of ahy new facility or facilities
to e constructed as part.of a program to improve the quality and tireliness of
forensic science and medical eéxaminer services will not exceed the limitations
set forth at42 U.8,C, § 3797m(c) and summarized in the FY 2014 Coverdell
Forensic Science Improvement Granis Program? Announcement:

| acknowledge that a false statement in this certification or in the grant application that it
supports may be the subject of eriminal prosecution, including under 18 UL8.C. § 1001 and 42
}.8.C. § 3796a. 1 also’ ackhowiedge that Office of Justice Programs grants, including
certifications provided in connection with such grants, are subject to review by the Office of
Justice Programs and/or by the Department of Justice's Office of the Inspector General.

| have authority to make this certification on behalf of the applicant agency (that is, the agency
applylng ditectly to the Natiogal Insfitute of Justice),

Signature of Certifying Offlcial” /

Genarg "Chip” iglesias
Printed Name of Certifyirg Official

Deputy Mayor .
Title of Certifying Officlal
Miami-Dade County Medical Exammer Department

Name of Applicant Agehcy
(Including Name of State or Unit of Local Government)

L{(xflL{

Date

Goverdell Forensic Science
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FY 2014 Goverdell Forensic Sclence Improvement
' Grants Program

Certification as to External Investigations

On behalf of the applicant dgency named below, | cattify the followihg to the Nationat |nistitute of
~Justice, Office-of Justice Programs, U.S. Department of Justice:

A goviernment entity exists and an appropriate process is in place to conduct
independent external investigations into aliegations of serious negligence or
misconduct substantially affecting the integrity of the fofensic results committed
by employees or contractors of any forensic faboratory system, medical
examiner's office, coroner's office, law enforcement storage facility, or medical
facility A the State that wifl receive a portion of the grant amount,

! persanally read and reviewed the section entitled “Eligibility” In the Fiscal Year 2014 program
annhauncement for the Coverdell Forensic Science Improvement Grants Program. 1
acknowledge that a false statement in this certification or in the grant application that it supporis
may be the subject of eriminal prosecution, Including under 18 U.S.C. § 1001 and 42 U.5.C.

§ 3795a. | also acknowledge that Office of Justice Programs grants, including certifications
provided In conhection with such grants, are subject to review by the Office of Justige Programs
ahdfor by the Department of Justice’s Office of the Inspector General.

| have author/(i'}@ to make this cesification on bshalf of the applicant agency (that is, the agency
t ) Institute of Justics). : :

app!ylW ly to the
47._/7

Signatire of Gortifying OHicial /
Genaro "Chip" Iglesias
Printed Name of Certifying Official

Deputy Mayor
Title of Certifying Officlal
Miami-Dade County Medical Examinet Department

Name of Applicant Agéncy
(Inc!udin7 Name of State or Unilt of Local Government)

41, Yo

Date

Goverdell Forensic Sgience



APPLICANT DISCLOSURE OF PENDING APPLICATIONS

Miami-Dade County Medical Examiner Department does not have any pending
applications for federally funded assistance that include requests for funding to support the same
project being proposed under this solicitation and will cover the identical cost items outlined in

the budget narrative and worksheet in the application under this solicitation’s application.
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" OMB APPROVAF NO, 1121-0140
EXPIRES 06/30/2009

STANDARD ASSURANCES

The Applicant hereby assures and certifies compliance with alf applicable Fedetal statutes, tegulations,
policies, guidelines, and requirements, Including OMB Circulats A-21, A-87, A-102, A-110, A-122, A~
133; Bx. Owder 12372 (intergovernmental review of federal programs); and 28 C.FR. pts. 66 or 7¢
(administrative requirements for grants and cooperative agreements), The applicant also specifically
assutes and certifies that;

1.1t has the legal authority to apply for federal assistance and the institutional, managerial, and financlal
capability (Including funds sufficient to pay any required non-federal share of project cost) to ensure
proper planning, management, and completion of the project desctibed in this application,

2, Tt will establish safeguatds to prohibit employees from vsing their positions for a purpose that
constitutes or presents the appearance of personal or organizational conflict of interest, or persenal gain.

3, Tt will give the awarding agency or the General Accounting Office, through any authorized
representative, access o and the right to examine all paper or electronic records related to the financial

assistance,

4, Tt will comply with all lawful requirements imposed by the awarding agency, specificaily inciuding ‘
any applicable regulations, such as 28 C.F.R. pls. 18, 22, 23, 30, 35, 38, 42, 61, gnd 63, and the award term in

2 CE.R. § 175.15(b).

5, It will assist the awarding agency (if necessary) in assuring compliance with section 106 of the
National Histotle Preservation Act of 1966 (16 U.S,C. § 470), Ex, Order 11593 (identification and
protection of historic properties), the Archeological and Historlcal Preservation Act of 1974 (16 U.S.C.§
469 -1 et seq.), and the National Environmental Policy Act of 1969 (42 U.8.C. § 4321).

6, It will comply (and will requite any subgrantees or contractots to comply) with any applicabls
statutorily-imposed nondisetimination requitements, which may include the Omnibus Crime Control and
Safe Strests Act of 1968 (42 U.8.C. § 3789d); the Victims of Crime Act (42 U,8.C, §10604(e)); The
Tuvenile Justice and Delinguency Prevention Act of 2002 (42 U.S.C, § 5672(b)); the Civil Rlghts Act of
1964 (42 U.S.C, § 2000d); the Rehabilitation Act of 1973 (29 U.8,C, §7 54); the Americans with
Disabilities Act of 1990 (42 U.S.C.§ 12131-34); the Education Amendmenis of 1972 (20 U.8.C. §§1681,
1683, 1685-86); and the Age Discrimination Act of 1975 (42 U.8.C. §§ 6101-07); see Fx, Order 13279
(equal protection of the laws for faith-based and community organizations). '

A 7. If a govemmental entity—

a) it will comply with the requirements of the Unifom Refocation Assistance and Real Prdperty
Acquisitions Act of 1970 (42 U.8.C.§ 4601 et seq.), which govern the treatment of persons displaced as a
result of federal and federally-assisted programs; and

b) it will cm;ﬁﬂh requirements of 5 U.S.C.§§ 1501-08 and §§7324-28, which limit certain

ctivitles of S#J¢ or local government employees whose principal employment is in connection

with an/activity finane€d in whole or in part by federal assistance,

Signature Date Diate
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DISCLOSURE OF LOBBYING ACTIVITIES Approved by OMB

Complete this form to disclose lobbying activities pursuant to 31 U.S.C, 1352 0348-0046
' (See reverse for public burden disclosure. )
1. Type of Federal Action: 2, Status of Federal Action: ' 3. Report Type:
@ a. contract ‘ @a. bld/offerfapplication _ LZ' a. Initlal fiing
b. grani b. inltial award * b, materlal change
¢, cooperatlve agreement ¢. post-award " For Material Change Only:
d. loan year quatter
e. loan guarantee date of last report
f. loan Insurance
4. Name and Address of Reporting Entity: 5. If Reporting Entity in No, 4 is a Subawardee, Enter Name
Prime {1 subawardee and Address of Prime:
Tler , if khown:
Miami-Dade County (Medical Examiner Depariment)
1 Bob Hope Road
Tiami, Florida 33136
‘Congressional District, f known: 24 Congressional District, if known:
8. Federal Department/Agency: 7. Federal Program Name/Description:

U,S, Department of Tustice Paul Coverdell Forensic Science Improvement Grants Program

Office of Justice Programs

National Institute of Justice - CFDA Numbet, /f applicable: 16,742
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| MIAM}
Memorandum &
Date: August ‘1 , 2011
To: Deputy Mayors r
From: Carlos A. Gimene:
Mayor
Subject: 2011 Signature Authority

Effective immediately, you are authorized to sign the following items for your respective
departments on my behalf:

Permits

Senior Management Performance Appraisal Forms

Leave slips (your departments and your immediate staff) , ‘
Travel requests except for international and legisiation-related travels, as well as trips
with muitiple travelers (unless grant funded)

Telecommunications Device and Service Requests

* Vehicle requests

Grant Applications

L

Your judgment is cruclal when reviewing ltems for signature. Please submit requests for
administrative leave and executive salary reviews to me for consideration. If an item is
controversial, sensitive or otherwise significant, please forward it to my attention or discuss it
with me personally. '

Thank you for your cooperation.



2011 Signature Authonty
Page 2

@4 [

Genaro “Chip” iglgsias : ma T. Hudak
Deputy Mayor/CHief of Staff Deputy Mayor/County Manager

) o

“Jack Osterholt ' ~ Edward Ma
Deputy Mayor ' Deputy Ma

i§4 M. Martinez \)} RUSSELL BENFORD
Senior Advisor to the Ma Deputy Mayor

c. Mary Lou Rizzo, Director, Human Resources Department
Jennifer Moon, Director, Office of Management and Budget
Angel Petisco, Director, Enterprise Technology Services Department
Office of the Mayor Senior Staff
Office of the Mayor Senior Secretaries
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Agilent Technologie

Quotation

Quote No. Create Date Delivery Time Page
Gsorge Hime . 1679790 | 03/31/2014 | 2 Weeks 1of 6
Assistant Director, Toxlcology Lab
Miami Dade County ‘ Contact Phone ne. Valid fo
Medical Examiner Dept Linda Schuchler 678-566-6198 05/30/2014
1 Bob Hope Rd -
MIAMI FL 331368 To place an order: Call 1-800-227-9770 Option 1
For instruments Fax . 302-633-8953
For Consumables Fax : 302-633-8901
Email : LSCAinstrumentsales@agilent.com
For Genomics Fax; §12-321-3128
Email : orders@agilent.com
For addifional instructions, see last page
Unit Extended
List Riscount Net
Product/Description Qty/Unit Price Amount Price
534458 1.000 EA 15,402.00 USD 15,402.00
7890 Serles GC for Analyzers
With the following corfiguration:
Ship-te Country : USA
Country of Origin : United Stales
168 to 231V fast oven power supply
INERT Cap 8/3L inlet with EPC-{00psl 1 EA 442500 USD 4,425.00
Caplilary NPD with Blos Bead, EPG 1 EA’ 4,384.00 USD 4,394.00
GCMSD Toxicology DRS Analyzer w. NPD 1 EA 14,562.00 USD 14,562.00
Installation (44K)
Familtarization af installation {44L)
Item Total 38,783.00
G7043AA 1.000 EA 77,339.00 USD 77,339.00
Agllent 5877A Extractor MSD with Data
System, Parfermance Turbo Pump,
additional G1710FA Data Analysls License
and Extractor (XIr) & Source.
With the fallowing configuration:
Speclals SP1 : Specials 8P1 Selected
Ship-to Gountry : USA
Select MassHunter Famiiarization
Installation (44K}
Familiarization ai Installation {(441.)
1 Year Fhone Assist  (44W)
ltem Total 77,339.00
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Agilent Technologies

*

Quotation

Quote No, Create Date Delivery Time Page
. 1579780 03/31/2014 2 Weeks 2of 8
George Hime
Assistant Director, Toxicology Lab Contact Phene no. Valid to
Miami Dade County .
. . Linda Schuchle 878-566-6198
Medical Examiner Dept inda Schuchler _ 05/30/2014
1 Bob Hope Rd To place an order: Call 1-800-227-8770 Option 1
MIAMI FL 33136 For Instruments Fax : 302-633-8953
For Consumables Fax : 302-633-8901
Emall : LSCAIinstrumentsales@agilent.com
For Genomics Fax: b12-321-3128
Email : orders@agiient.com
Unit Extended
List Discount Net
Product/Description Qty/Unit Price Amount Price
(G3397B 1.000 EA 1,686.00 USD 1,686.00
lon Gauge Kl for 5677 MSD.
With the following configuration:
Ship-to Country : USA
Installation (44K} 1 EA 562.00 USD 562.00
ltem Total ~ 2,7248.00
G4513A . 1.600 EA 6,540,00 USD 8,540.00
7693A Autoinjector Includes transfer
turret, 16-sample furret, mounting post,
parking postfor GG, 16ul syringe, and
solvent bottles. 100% higher sample
capadily than G2913A,
With the following conflguration:
Ship-to Country : USA .
Installation {44K) 1 EA 318.00 USD 318.60
Familiarization at Instailation (441} 1 EA 219.00 UsSb 218,00 -
ltern Total 7,077.00
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Quotation

4% Agilent Technologies
' Quote Na. Create Date Delivery Time Page
. 1679780 03/31/2014 2 Weeks 3of 6
George Hime ]
Assistant Director, Toxicology Lab Contact Phone no. Valid ta
Miarmi Dade County Linda Schuchler |  678-566-6198 05/30/2014
Medical Examiner Dept
1 Bob Hope Rd To place an order; Gall 1-800-227-9770 Option 1
MIAMI FL 33138 For Instruments Fax : 302-633-8853
For Consumables Fax . 302-633-8501
Email : LSCAInstrumentsales@agilent.com
For Genomics Fax: 512-321-3128
Email ; orders@agilent.com
Unit Extended
List Discount Nst
Product/Descripticn Qiy/Unit Price Amount Price
G4514A 1,000 EA 7,791.00 USD 7,791.00
7693 Tray, 150 vial includes three removable
50-vlal racks and GC mourting bracket. 50% higher
sample capacily than G2614A,
With the following configuration;
Ship-to Country : USA
Instaliation (44 1 EA 435.00 USD 435.00
Familiarization at Installation {44L) 1 EA 219.00 USD 219,00
tem Totai 8,445.00
H2149A 1.000 EA
Ghemisal Analysis Applicatlon Consuiting
Provides on-site assistance. For consulting,
fralning, docurmentation and implementation
sarvices. Requires option,
With the following configuration:
Ship-to Country : USA
Five Day On-site (Includes Travel) 1 EA 12,400.00 USD 12,400.00°
item Total 12,400.00




1% Agilent Technologies

Quotation

GQuote No, Create Date Delivery Time Page
; 1579790 03/31/2014 2 Weeks 40f 6
George Hime
Assistant Director, Toxicolegy Lab Contact Phone ne. Vatid to
Miami Dade County Lnda Schuchler |  678-566-6198 05/30/2014
Medical Examiner Dept
1 Bob Hope Rd To place an order; Call 1-800-227-5770 Option 1
MIAMI FL 33136 Faor Instruments Fax ; 302-633-8953
For Consumables Fax : 302-833-8201
Email : LSCAInstrumentsales@agilent.com
For Genomics Fax: 512-321-3128
, Email ; orders@agilent.com
Unit Extended
List Discount Net
Product/Description Qty/Unit Price Amount Price
SYS.GM-8977T 1.000 EA
GCMS 5977 Turbo System
Advantage Silver 3 years tolal 1 EA 20,064,060 USD 1,464.48- 18,659.62
Item Total 18,659,652
Promation discouni of
7.00% Is applied basad upon conditions which can be reviewed on
reqqest.
G1033A 1,000 EA §,037.00 USD - 4,007.40- 4,029,860
NIST 2811 MS Library Bundie
includes 243k spectra with names, chemical
structures, and retention indices. Includes
MSMS Spaclra Lib, NIST search and AMDIS
programs.
With the following configuration:
Ship-to Country : USA
Instaitation {44K) : 1 EA 544,00 USD 108.80- 435,20 -
Iltem Total 4,464.80

Special discount of 20.00 % is applied.
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George Hime .
Assistant Director, Toxlcology Lab
Miami Dade County

Medical Examiner Dept

1 Bob Hope Rd

MIAMI FL 33138

Quotation.

Quote No. Create Date Delivery Time Page
1579790 03/31/2014 2 Weeks Bof 6
Contact Phone ﬁo. Valld fo
Linda Schuchier 678-566-6198 05/30/2014

To place an order: Cali 1-800-227-9770 Option 1
For Instruments Fax : 302-633-8953

For Consumables Fax : 302-633-8801

Email : LSCAinstrumentsales@agilent.com

For Genomics Fax: 512-321-3128

Email : orders@agilent.com

ProductDescription

GiT164AA

Daconvoiution and Reporting SW.

|s an add-on SW ta G1701EA MSD ChemStation.
Redquiras but does not include G1701EA

E.02 or greater, and NIST D.05.02/AMDIS

2,65 or greaier. Inst. and Fam. s not

included.

Speclal discount of 20.00 % Is applied,

G16874AA
Forensic Toxicology RTL Library

Speclal dlscount of 20,00 % Is applied.

Unit Extended

List Discount Net

Price Amount Price
1.600 EA 2,833.00 USD 566.60- 2,266.40
Item Totalﬂ 2,266.40
1,000 EA 3,689.00 USD 737.80- 2,951.20
ltem Total 2,951.20
Gross Amotnt ) 178,459.00
Total Discount ] 3,825.08
Net Amount % 174,633.62
Total H 174,633,902
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Quotation

Agilent Technologies

Quote No. Creata Date Delivery Time Page
George Hime 1579790 03/31/2014 2 Weeks Sof 6
Assistant Director, Toxicology Lab Contact Phone no. Vaild to
Miami Dade County . e
Medical Examiner Dept Linda Schushier 678-565-6198 05/30/2014
1 Bob Hope Rd To place an order: Call 1-800-227-9770 Option 1
MIAMI FL 33136 For Instruments Fax : 302-633-8953

For Consumables Fax : 302-633-8501
Email : LSCAinstrumentsales@agilent.com
For Genomics Fax: 512-321-3128

Email ; orders@agilent.com

TO PLACE AN GRDER, Agiient offers several options:
1) Visit http:/iwww adllent.com/chemisuppiies to place online orders using & purchase order or credit card.
2} Calf 1-800-227-5770 (option 1) any weskday between Bam and 8 pm Eastarn fime in the U.S., Canada & Puerto Rico.
3) To place an order for Constimables, please fax the order to 302-633-8901.
To place an Instrument andfor software order, please fax the order to 302-633-8853,
To place an order for Gerorics, pleeses fax the order to 512-324-3128, or emall te orders@agilent.com
4)  Oryou can mail your order to!
Agilent Technologles
North American Customer Contact Center
2850 Centerville Road BU3-2
Wimington, DE 19808-1610
To place an order, the following Information s required:
Purchase order number or credit card, deilvery date, ship to, Invoice te, end user, and quote number,
. GBA customers please provide GSA coniract #. ‘ :
EXCLUSIVE OFFERS FOR NEW INSTRUMENT CUSTOMERS, go o www.agilent.com/chem/excluslveoffers
TO CHECK THE STATUS OF AN ORDER:
1y Visit httpdiwww.agilent.comichemisupplies to check the stalus of yaur order,
2) Call 1-800-227-9770 (option 1) any weekday between 8 am and 8 pm Eastern time, in the 1.8, Canada &
Puerto Rico, You will need to knaw the purchase order or credit card number the crder was placed on.
FINANCING AND LEASING - A wide range of oplions are avaliable from Aglient's prefarred financing partner, Leasing Group Inc. (LG}

For more information or to discuss how moenthly payments could suit yeur operational or budgetary requi-rements, contact your Agllent Account
Manager or contact LGl at 800-844-1370,

TERMS AND CONDITIONS:

Pricing: Web prices are provided only for the U,S. In U.S.dollars. Alf phone prices are in local currency and for end use.
Applicabie locat taxes are appliad,

All Sales Tax is subject to change at the time of order.

Shipping and Handling Charges: Orders with a valua lass than $4000 or those requiring special services such as overnlght
delivery may be subject to additfonal shipplng & handiing fees. Some of these charges may be avoided by ordering via the Web
Payment Terms: Net 30 days from invoice date, subject to credit approval,

* Quotation Validity: This quotation Is valid for 60 days unless otherwise Indlcated.
* Warranty period for Instrumentation is 1 year, The Warranty perlod for columns and consumables is 90 days,

it is Agitent Tachnclogies intent to ship product at the earllesi available date unless spaectfied otherwise.

The sale of standard Products and Services referenced In Ihls quatation fs subject o the ihen current version of Agllent's Terms of Sale, ard any LSCA Supplemental Tarms or ofher appiicabla
termns referencad hereln, If any Products or Servicas are menufactured, configured or adapted to meet Cusiemer's requirements, the sale of aii Products and Services referenced In this
quotation is subject to the then current version of Agilenl's Terms of Sale for Custom Produsts and any LSCA Supplemental Terms or other applicable tarms referenced herein, A copy of
Agient's Terms of Sale, Agllant's Tarms of Sale far Cuslom Products and the LSCA Sui)faiemenla! Tarms Is elther allached or has been previously provided to you. Pieasa conlact us If you
hive ot recelved 2 copy or requlre an additional copy. If you have a separate agreamenl In effect with Agilent covarin? the sale of Prodticts and Services referenced in this quotation, the lerms
of that agreemert Wil apply lo lhose Products and Servicas, Agllent expressly ob%acls to any different or additions] terms in your purchasa/sales ardar documentation, unless agreed {e In
writing by Agllent. Product ang Service availabifity dates are estimaled at ths lime of the quotalion. Aclual delivery dates or dafivary windows will be specified al the Ume Agllent acknowledges
and accepls your purchase order, The above condltions shall apply ta the fullest extent permittad by the law. You may have other stalutary or lagal rights avallable, Cemmodities, technglogy or
safiware exparted from the United Staies of America ("U,5.") or from cther exporling counldas wil be subject to the U.S. Export Administration Reguiations and all expoding counlres’ export
laws and regulations, Diversien conlrary to U.5. law and the applicable export laws and regutations Is prohifbiled,
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- mainterance. Run time is reduced by using a fast GG run

Improved Forensic Toxicology Screening
. Using A GC/MS/NPD System with a
® . 7125-Compound DRS Database

6 o o
6®e
~ee®  ©ec° - ppplication

@ &
@ 8 @ Forensic Toxicology
L] &
L2
@
Author . compounds not detectable it scan mode. The nitrogen
. response of the NPE is used (o highlight nontarget nifrg-
Bruce Quimby gen compounds and [dentity confirmation and can be
Agitent Techrofogies used for quantitation if needed. Using extracts of whole
2850 Centervilie Road blood samples, the system finds all the compounds
Wilmingtor, DE 19808 detected by the conventional method in significantly [ess
UsA time.
‘Abstract Introduction

Laboratories that perform toxicology screens are chal- GC/MS sereening methods play an fmportant role in
fenged by the requirement to look for farge numbers'of the toxicology laboratory. With the continuing emer-
target compounds in samples that contain complex matrix ~ £ence of new drugs and toxins, the list of target
intetferences. GC/MS methods are widely used and compounds fo be screened can easily number in the
accepted for His analysis. Full-scan El metheds offer hundreds, For those compounds thaf are compatible
many advantages for broad-range screening, such as with GG, GC/MS in full-scan mode with electron
unlimited numbers of targels, full-spectrum identity con-  Ltpact jonization (BD) s well suited for the task.
firmation, and library searching for identification of non '€ technique offers several advantages:

targets. With recent advances in GG/MS technology, « T uses straightforward, reliable, and familiar
there are several opportunities to substantially increase nstrurmentation.

the number of targets screened for and simultaneously .
reduce the time required per sample. + Any number of tavgets can be monitored.

+ The target list is not lmited by the number of
With the system described heve, samples are screened for  * WRMs like MS/MS techniques,

725 compounds using Agilent’s G1674AA Forensic Toxi-
cology DBL. Data review time Is substantially reduced
using Agilent Beconvalution Reporting Software. Post-run
baleout of heavy-matrix compounds fs replaced with + Identity confinuation is based on full spectra,
column backflushing, which is faster and reduces system

» Years later, archived full-scan data can be
examined for new targets,

» Nontarget unknown compounds can be identl-
fied by searching spechra against NIST and

{8.75 min jectior 1o injection) and simultaneously col- agaln
other industry standard Hbraries,

Jecting scan, SIVI, and NPD data. The scan data is decon-
voluted and used to identify any of the 725 target » lonization suppression due to matrix is much
compounds., SIV data is used to look for sefect low-jevel less of & problem than with LC/MS technigues.

° Agilent Technoldgies



While GC/MS methods offer the above advantages,
there are Bmitations with the conventional
approach. As the number of target compounds in
the sereen increases, the size of tasks involved in
the development, maintenance, and application of
the methods grows very rapidly. These considera-
tions often Hmit the scope of sereening methods
used in toxicology labs.

GC/ME methods are typically developed to analyze
between 10 and 100 individual compounds. A target
compound i deemed to be present if the Target ion
and two or three qualifier long with specific ahun-
dancs ratios fall within a defined retention time
window. The identity of the target may be further
eonfirmed by comparison of the scan at the apex of
the peal with a Hbrary reference spectrum.

Matrix interferences are usually minlmized by opti-
mizing a combination of the sample preparation,
GG, and MS parameters, For methods that deal with
only & few matrix types, the ions chosen for identifi-
cation purposes can be selected such that they are
minimized in the matrix, With 2 Hmited number of
targets addresged by the method, recalibration of
response factors, retention times, and qualifier ion
ahundance raiios can be accomplished with the
injection of a few calibration mixtures,

Screaning methods for very large numbers of targets
In varying and complex matrices offer a new set of
challenges for the method developer. When screen-
ing for hundreds of targets, several factors must be
addressed;

+ Use of sample preparation to reduce matrix
interferences is now limited because ri'gorous
cleanup steps may unintentionelly remove tax-
gets, This reduced level of clearmp can result in
stgnificantly higher levels of matrix interfer-
ences to corfend with,

* Becalibration of response factors, retention
times, and qualifier abundance ratios is diffi-
euth becanse of the large number of fargets,

* The methods may be deployed in multiple labo-
ratories without ready access to standards for
all of the targets.

« The thme required for data review of hundreds
of targets in complex matrices can become
unmanageably largs,

* Even with a very large database of targets, it is
possible that tmportant compounds not in the
target list could be present in a sample.

In recent years, several techniques have become
available to help address the above sel of challenges.
Reterdion thme locking (RTL) produces retention
times that precisely match from instrument to
instrument and those in a database [1]. This elmi-
nates the need for recalibration of the individual
retention times and timed events like 8TM groups.
The introduction of reliable and inert Capillary
Flow Technology (CIT) splitters allows for the
sirultaneous collection of mass spectral and nitro-
gen/phosphoras detector (NPD) data [2], The NPD
chromatogram highlights nitrogen-containing com-
pounds, including those not in the MS target Hst. It
is useful in confivming the presence of a nitrogen-
containing target corapound and can gerve asan
alternative means of quantitation,

The intreduction of the synchronous SIM/Scan
feature allows for the simudtaneous acquisition of
both full-scan and SIM data from the same injection
2, 3). The scan data can be used for sereening the
fall list of targets in the database, while the §IM
data looks for a high-priority subset of compounds
(like fentanyl) down to very low levels,

One of the mwost significant tools developed for
reducing the time required for data review is
Agilent's Deconvolution Reporting Software (DRE)
[4], I& uses advanced computational technigues
{deconvohution) to extract the specira of targets
from those of overlapped hnterference peaks. It then
compares the extracted spectrum with a library to
determine if the target is present. If desired, hits
esn be confivined by also searching against the main
NIST MS reference Hbrary. The entire process i3
automated and provides a major time savings in
data interpretation, The use of DRS also substan-
tially reduces the number of both false positives and
false negatives.

Since DRS uses the entire spechrum instead of just
four ions, DR3 can often correctly identify a target
in the presence of interferences where the typical
approach would fail, Also, since it uses the eniive

. spectrum for identification instead of precise

target/qualifier ion ratios, frequent wpdating of the
ratios is not necessary. This is useful for targets that”
are rarely encountered but are still screaned for,

This application describes the combination of the

above techniques with a new database of 725 com-~

pounds, the Agilent G1874A A Forensic Toxicology

DRI, to be used for screening prarpoeses. The DBL

cortains:

« RTL methods for DB-BMS and DB-35MS
colurmns
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v Spectral libraries for DRS and the MSD
ChemStation

» Preconfigured RTL methods for multiple
speeds with run times of 30, 1B, 18, 7, or b min-
utes, depending on hardware configuration

¢ Methods for both MSD direct connection
(vacuurn) and Capillary Flow Technology
splitters (5.8 psig).

+ Three quant databases included for each
method:

— Target and qualifiers are the biggest four
ions. .

~ Tons are optimized to give the best signal-to-
noise ratio versus coluran bleed and back-
_ ground.

— Tons are optimized to give the best signal-to-
noise ratio versus corumon fatty acids found
in blood,

The names of all the compounds in the datahase are
listed in the appendix at the end of this spplication,
Compounds in the DBL include drugs and select
breakdown products, TMS derivatives, and acetyl
derivatives. For those compounds entered as deriva-
tives, in general, primary and secondary amino
{including aliphatic and aromatic) compounds are
acetylated, Hydroxyl groups (aleohols/plienosls/
carboxyle acids, ete.) ave converted fo TMS deriva-
tives with BSTFA, Compounds having multiple func-
tlonalities (for examyple, phenylpropanolamine,
which has 2 primary aliphatic amine and an alco-
hol) were acetylated with no further derivatization.

Methods are provided for two stationary phases to |
allow two-column confivmation and the ability to
run other methods that require the same colion on
the same hardware. In general, the DB-5MS meth-
ods are preferred because the final oven tempera-
ture i lower :

The chromatographic conditions chosen for devel
opment of the database are general in nabure and
are compatible with the analysis of other conr-
pounds beyond those in the table. Since no one
target list, no matter how large, can satisfy every
lab’s needs, new cornpounds can be added to the
screen.

The retention times for corapounds in the database
are provided for both the colummn connected
directly to the MSD and for the coluran outlet pres-
sure at 3.8 psig using a CFT splitter. This was done
to ensure that the retention times observed during
saxple analysis would closely match those In the
database regardless of the instrument configuration,

The chromatographic conditions for the databage
were chosen to be compaiible with Agilent's method
translation techuique. Constant-pressure mode was
nged in the GC inlet 5o that method tranglation
could be used to precisely tiine-scale the methods
for faster operation [B). Provided with the Aglient
Torensic Toxicology DBL are the files to run the
analysis at precisely twofold (2x), threefold (30,
fourfold (4x), and sixfold (6x) faster than the pri-
mary database (1x). The choice of speed is deter-
mined by the degree of chromatographic resolution
desired and the hardware capabilities of the
GC/MSD system to be used.

For systems with a 120 V GC oven, an MSD with dif-
fusion purap, and the columm connected directly
info the MSD, ondy Ix ox 23 methods can be used.
The 3x, 4x, and 6x methods require the fast ovent
{240 V) and performance furbopump becanse
column flow rates exceed 2 mL per minute, Perfor-
nrance electronics are also preferred for the same
methods, The 6x methods require both a 240 V aven
and the ovén “pillow” accessory to attain the

60 °C/min ramp rate. Note that use of the pillow
required that the MSD, inlet, and WPD (if vsed) be
loeated in the back GC positions.

Three different versions of each method set are pro-
vided based upon the choiee of ions used in the
quant; database. A method using the largest four
ions in a compound’s spectrura is supplied. The
target ion is the ion with the largest abundance. The
three qualifiers are the next three largest lons
assigned in order of decreasing abundance. These
method gets are provided for legacy reasons, and
are used in some more advanced approaches.

The drawback of the largest fourion approach is
that, in some cases, the signai-to-noise performance

. suffers, Fov example, if the biggest ion for a com-

pound is 207 and the stationary phase has its
largest bleed ion at 207, the signal-toe-noise ratio at
‘that mase can be significantly reduced. The same
problem is seen with low masses such as 44, where

. GOy and other background gases can result in infer-

ferences and increased noise, To reduce this prob-
lem, a second method set is provided where jons
chosen for the quant database are selected to give
best signal-to-uoise ratios relative to column bleed
and background gases, These are the methods that
would normally be used, as they typically give best
overall performance. :

A third method type is provided where the choice of
jons has been optimized for samples having large
amounts of fatiy acids typically seen in blood
samples, These methods give the best signal-to-noise

48




ratios in high fatty-acid matrices. They ave not the
best choice for samples having low levels of interfer-

ing fatty acids,

Experimental

System Configuration

"The system configuration used is shown in Figore 1.

The GC is an Agilent 78904 ((G34404),

Aute-sampler

HR75C
wisD

78504 GE

Figure 1. GGC/MS/NPD system configuration used for
screening blood extracts.

Key components are:

Hast Ovent The primary 1x method uses a 30-m
column with a 10 *C/min ramp rate and only
requires the 120 V oven, With the 7890A. 240 V oven
(option 002), the screening method can be run up to
4 times faster using a 15-m coluran. If the 240 V GC
ia further equipped with options 189 and 202 (puts
split/splitless injection port and MSD interface in
the back of the oven) and uses the G2646-60500
oven insert accessory, the speed can be increased to
6 timos faster (60 °C/min) with a eustom length
10-m coluran, T an NPD is used with a spliffer,
option 299 places it in the back of the oven for use
with the piliow. '

NPD The 7890A Option 261 1s a nitrogen phospho-
rus detector. The signal from the NPD is collected,
dgtored, and processed by the M8 ChemStation
simultaneously with the MS data. NPD detectors are
highly selective and exhibit very sensitive response
to nitrogen and phosphorus componnds, with defec
tion Iimits in the low picogram range. The NPD dafa
can be used in several ways, Nontarget nitrogen
(and phosphorus) compounds are highlighted for
the data reviewer. The presence of a response af the
retention Hine of an identified compound can be
used to support confirmation of identity. The
response on the NPD can be used for quantitative
analysis, but only after calibration with a standard,

4

as the response factors are compound dependent
and can vary with compound class. The NPD head is
ineompatible with halogenated solvents and excess
silanizing reagents, If these are to be nsed with an
NPD, the splitter setup should have solvent venting
capability,

Capillary ¥low Technology Splitters Agllent offers
two different; column effluent splitters that can be
used with the 78904 for this application. Option 389
is a two-way splitter that divides the effluent of the
column between the MSD and the NPD, The 7820A
Option SF1 (7890-0363) does the same, but adds sol-
vent venting capability as well. The devices are
based on diffusion bonded plate technology com-
bined with metal eolumn ferrules to make inert,
easy-to-use, lealedree, high-temperature splitters,
The splitters use Auxiliary EPC for constant pres
sure makeup (7850A Option B01), The Auxillary
EPC makeup can be pressure programmed at the
end of the run to higher pressure, while af the same
time the inlet pressure is lowered o near ambient.
This causes the flow in the column to reverse diree-

hon, backflushing heavy materials out the split vent

of the inlet. Backf{lushing significanily reduces
analysis times for samples that contain high-boiling
matrix components and reduces both colurmnr: head
trimming and frequency of MSD source cleaning 6],
The Aux EPC also allows colummn changing and
maintenance without venting the MSD.

Tor methods that use solvents compatible with the
NPD and do net have silanizing reagent in the sam-
ples, the standard two-wey splitter can be used, If
halogenated (or other NPTy incompatible) solvents
or sitanizing reagents are used, then the two-way
splitter with solvent vent, 7830A Option SP1 (789¢-
0363), should be used to protect the NPD bead, This
is the configuration used here.

MSD System The 59765C Inert MSD with perfor-
mance turko (G3243A) or 5978N Inert MSD with
Performance FElectronics and performance turbo
{G2570A) B MSD is used. These configurations pro-

. vide faster full-scan rates while maintaining sensi-

tivity. The scan rates are compatible with the

narrower peaks generated by fast chromatography. )

The performance turbo punip is required to handle
the higher flows asseciaied with systems using split-
ters. It is also reguired for the faster versions (3x,
4x, and 6x) of the screening method with vacoum -
outlet (column connected directly to MSD), The
standard twbo pump can be used for the slower Ix
and Zx vacutun outlet versions of the method. Both
the performance and standard tarbos are conpati-
ble with backflushing, Backflushing cannot be done
on systems with a. diffusion pmp. '
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Synchronous STM/Scan The D.02.00 (ox higher)
revision of the Agilent M3D ChemStation is used
because it supplies the synchronous SIM/Secan fea-
ture, SIM/Scan operates by collecting STV data
every other cycle and scan data on alternate cycles
throughout the entive chromatogram. As with con-
ventional SIM methods, not all 725 targels can be
monitored in a single run due to the reguired time
separation between SIM groups. In general, the
acquisition of STV data is set up t6 collect high-pri-
ority targets at very low levels. Exampies would be
fentanyl and phencyclidine.

DRS Suftware (G1T16AA) Spectral deconvolution
of the MS data enables identification of analytes in
the presence of ovexlapped matrix peaks [4, 7). This
significantly reduces chromatographic resolution
reguirements, which allows detection of targets in
higher levels of matrix or can he used with fast
chromatography te shorten analysis times, DRS
utilizes the AMIMS deconvolution prograxm from
NIST, originally developed for trace chernical
weapons detection in complex sampies, DRS pre-
serts the analyst with three distinct levels of com-
pound identification: (1) ChemStation, based on
retention time and fourdon agreement; (2) AMDIS,
based on “cleaned spectra” full ion matching and
locked retention time; and (3) NESTOba search using
a 183,000-compound Library, !

G1674AA Forensic Toxicology DBL This sapplies
the mass spectral library, methed, and DRS files for
the 7256 compound screening methods. )

Table1. Gas Chromatagraph and Mass Spectrometer Gonditions

GG

Agilent Technologies 7890A with autoinjector and tray

inlet : EPC splie/splitless
Mode Gonstant pressure
Injection type Splitiess

Injection volume 1ouL

Infet temperature 280°C

Liner, Agllent dual-taper deactivated P/N 5181-3315
Pressure, nominal 4.2 psig

RY locking compomd Proadifen (SKF-525a}
RT locking thne 4,285 min

Purge flow 50 ml/min

Purge mode Switched

Purge time 0.4 min

Gas type Heliwn

tnlet backflush pressure 1 psig

Oven

Voltage (YAC)

[nitial oven temperature
Initiat oven hold

Ramp rate

Final temperaturs

Flnal hold

Total run time
Equliibration time
Backflush time
Backflush temperature

Colunm

Type

Agilent part number
Langth

Diamater

Film thickness
Nominal initial flow
Outlet pressure

2-Way Splitter w/ Solvent Vent
7896A SP-1, num, 7680-0363
MSD restictor length

MSD restictor dlameter

NPB restictor fength

NPB restictor dlameter

Spiit ratio MSDINPD

Solvent vent time range
Splitter pressure during run
Splitter pressure during backfish
NPD

Hydrogen fow

Alr flow

Nitrogen makeup flow
Temperature

Msh

TEIHL L

240%
100°C
.25 min
AN °C/min
3259
1,25 mins
113 min
0.5 min
0.5 min
326°C

DB-5MS
Custom
0m

0.25 win
0,25 pm
2.52 ml/min
1.8 pslg

0.689m
015 mm”
G.36m
.15 mm
141
0-0.75 min
3.8 psig

76 psig

ImL/min
80 al/min
gml/min
360 °C

Agient Technologles 5375 or 5973 inert with performance

electronics .
Vacuum pump

Tune file

Mode

Soivert defay

EM voltage

Low nass

High mass

Threshold

TID

. Sampling

Quad temperatuse
Source temperature
Transfer line temperature

Performance turbo
Atune %
S/ scen

0.7 min
Atune voltage
40 amu

570 amu

¢

Off

1

180°C

300°C

300°C

*Injection portand MSE Interface in hack gositlors snd 6754660500 aven pliiow

"*Galn normallzed, 1%
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instrurnent Operating Paramelers

Data Acyuisition

The instrument operating parameters used (unless
noted otherwise) are listed in Table 1.

DB-bMS was chosen as ihe stafionary phase for'the
curryent system. The final temperature required to
‘elute the last corapound in the screen is 826 °C
instead of 346 °C as required with DB-36MS. This

matriv compounds. Backflushing is more effective,

. Taster, and does not send the heavy materials and

results in shorter run times and longer colurmm life. )

The method parameters were chosen to give the
best trade-off between chromatagraphic resolution
and sample throughput, For the blood samples ana-~
lyzed here, the 4x method gave adequate resolution
with an relatively short run time, Although the 4x
method canr be run on a standard 15-m columon, a
10-m coluran was chosen because it gives very simi-
lar resolution with a lower column flow rate.

Tizne was also saved by using backflushing instead
of post-run column baking to remove heavy sample

Tahle 2. SIM Groups Used in SIM/Scan Mode

eolumm bleed into the NPD and MSD source, With
the current configuration, all heavy materials were
removed from the column with a 0.5-minute bacle
flush. The shorter coluran length (10 m) results ina
reduced backflushing time compared to the 15am
column.

The 4x method can be run with a 240 V oven with-
oul the pillow accessory. The pillow was used here
because it somewhat decreases the cooldown tine
of the oven and reduces the amount of electricity:
consumed by the Instrument. '

Further reduction in the cycle time of the instru-
ment was achieved by using the overlapped injec-
tion setting in the autoinjector. With this feature,
the autoinjector prepares the next sample for injec-
tion and has the syringe ready while the oven is
cooling down from the current injection. This fea-
ture can save approximately 1 minufe in cycle time,
depending on the injection parameters used.

The strpultaneons acquisition of SIM, scan, and NED

SIM Group Start Tims - RT © Target 1 qz
{number) {min) Compountd {min) {amu) {amu} (amu)
1 G Amphetamine 0.890 44 g1 65
2 697 Methamphetamine 1.050 58 81 65
3 1.5 Methylenedioxyamphetamine{ViDA} 1.978 136 135 §1
4 206 Methylenedioxymethamphetamina(MDMA) 2147 58 135 7
4 Ecgonine methyl ester 2222 94 82 93
4 : Ethyiecgonine 2223 84 Bz 9%
g 252 Meperidine 2828 246 218 247
8 2396 etamine 3138 180 182 209
6 ’ Phencyclidine 3.249 243 242 200
6 Tramada! 3,389 58 263 59
7 364 Methadone 3.866 72 57 168
7 Dextromethorphan 3.895 2 212 270
8 398 * Cocalne 4,042 182 a2 L
8 Cosaethylene 4178 196 82 94
9 453 Dlazepam 4,598 258 - 286 287
9 Tetrahydrocannabina] 4,566 299 300 pxy
9 g-Acetyl-morphine 4773 268 327 328
10 4,85 Oxycodone | 480 35 230 , 115
10 Temazepam 4,922 271 23 0 212
- Dlacetylmorphine 4992 - 310 268 327
10 Fentanyl 5117 245 146 189
11 5,25 Zolpidem 5332 235 236 218
1 Clanazepam-M (amino-) 5433 285 258 286
17 553 Alprazolam 5630 308 219 280
12 Zajepion 5,695 305 263 248
13 68 Loplcione 5905 12 89 139
13 yserglds {LSD) £,000 323 324 222

{all cdwell times 5 msec)
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data save a substantial amount of time compared to
acguiring them in separate rons, The compounds
and corresponding SIM groups monitored are fisted
in Table 2. Because the peaks in the 4x method are
relatively narrow, the dwell times for SIM ions were
setto 5 milliseconds,

By uging the above time-saving steps, the cyele time
from injection to injection is 9.8 minutes.

Data Analysis

Based on experience with analyzing 50 blood

. extracts, a data analysis scheme evolved that’

incarporated the DRS, SIM and NPD data.

The resulting data review scheme consisted of the
following:

+ Deconvolution results were generated with DR3
and reviewed to determine corapounds present,
The AMDIS minimum match factor wag set to
80. Any compounds with match factors Iess
than 66 or retention time differences greater
then 4 seconds were considered suspect (for
example, not present unless other data iike
target/qualifier ratios supported presence), For
suspect identifications, the NI'D signal was
inspected to see if thare was a corresponding
response of the same peak shape and retention
time, M the suspeot corapound is nitrogen con-
taining (as the vast majority of the compounds
in the tabls are), NPD response provided evi-
denee supporting the presence of the com- '
pound.

+ Compounds identified by AMDIS but not found
by the MSD ChemStation because of ouf-of-
range qualifiers were manually inspected in
QEdit, Quantitation was forced if AMDIS indi-
cated an acceptable spectral and retention time
mateh.

» A separate ChemStation data analysls method
was used to review the STM results for the 27
compounds listed in Table 2, Since SIM can
detect compounds Iower than can be confirmed
with spectral data, identification relied on
target/qualifier ion ratios and NFD data,

» The NPD trace was examired to find any larger
peaks that did not correspond o identfified tar-
gets. The deconvoluted spectra at the retention
time of these paaks wers searched against the
NIST 05a library. As & practical matter, uncor-
related small NPD peaks were not pursued as
they are rmmerous and the signal-to-noise ratio
of the correspending scan data is too small to
be useful.

Fxcept where otherwise indicated, the 4x method
supplied with the ions optimized against column
blead was used for ChemStation data analysis . The
approximate response factors supplied with the
method were adjusted using a standard of b ng/ul.
of proadifen (the locking compound). The respenses -
of ail compounds in the quant datsbase ware youaltd-
plied by the factor vequired to make the calculated
regult for the proadifen standard equal b ng/ul.
This allows the concentration of an identified targed
to be estimated If the compound has not been ndi-
vidually ealibrated,

The approximate response factors supplied with the
method are only intended to give a rough estimate
of the concentration of uncalibrated analytes, Since
valid quantitation requires recent recalibration of
response factors on the specific instrument used for
analysis, the estimated conceniration should never
be used to report quantitative results, The error in
these values can easiliy be a factor of 10 or higher,
The purpose of the estimated values is to give an
approximate amount that can be used to guide stan-
dard preparation for quantitative calibration of the
cormpound, if needed. Individual calibration showuld
be used for all reported analytes. '

The STM data analysis method for the 27 compounds

was constructed using the target and fivst two quali-
fier ions from the 4x fatty acid optimized method.
This was to minimize interference from the matrix
in the blood samples.

The peak recognition windows used in the M8D
ChemStation were set to & 0.150 minute for the scan
data, = 0.075 for the SIM data, and & & sccondgin
AMDIS, These values were found to be sufficiently
wide enough to allow for some retention time drift,
yet narrow enough to minimize the number of false

- positives,

For comparison purposes, the data were also ana-
Iyzed with two conventional data review '
approaches.

* The first approach is the standard quantitation soft-

ware, where the EIC of the target ion for each com-
pound in the quant database is extracted and
integrated, If a peak is detected within the peak
recognition time window, the raties of the qualifiers
to the target axe measured. Several optional forms.
of reporting are available, The reports used here
were 1) report only compounds with a peak
detected in the target ion BIC and that have all qual-
ifiers within the acceptable range for ratios, and 2)
report all compounds with a peak detected in the
target jont BIC, regardless of qualifier status, The
results of a report can then be reviewed in QEdit,
where the BICs of the extracted tayget and qualifier

7
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ions are overlayed for ease of inspection. The refer-
ence specirum for the compound and the apex spec-
trum for the quant peak being examined are also
displayed. Based on inspection of the EICs and
spectra, the reviewer can include or exclude the
corapound from the report,

The second data review approach was to use the
ChemStation Screenerx software, This Is almostiden-
tical to QEdit, except that i} also reports a cross-cor-
relation value (XCR)} of the apex spectrim for peak
versus the reference library. The XCR value is an
indication of spectral match quality and cen be used
as an additional parameter with which to locate tar-
gets, Sereener has report oplions similar QEdit, and
the same two types were used here. Note that
Screener 15 a qualitative tool; compounds identified
in Screener must then be quantified in QEAIL

Sampies

Whole blood extracts prepared fo¥ GC/MS analysis
were supplied by NMS Labs (Willow Grove, DA). The
whole blood was preparsd with a single step Liquid/

 liguid extraction into a solvent, evaporated to dry-

ness, and reconstituted in teluene at 1/10th volume,

Results and Discussion

Tigure 2A ghows the chromatographic results from
one of the blood extracts, the simultaneonsty
acquired scan, SIM, and NPD signals. The fraces
make the sample look deceptively siraple. Figure 2B
shows the same Scan TIC and NPD signals with the
seales expanded; Morxe than 400 individual com-
pounds are jn these chromatograms when low-level
responses are included.

The data from the sample were reviewed with the
conventional approaches, The first report with the
standard quantitation software Hsted compounds
where all qualifier-to-target ratios were within the
rather generons 60% relative lunits used here. With-
out manal review of the 28 compounds reported,
22 were false positives; that is, they were not really
present. Of the 11 target compounds actoally in the
sample, this report only foumd six of them, leaving
five as false negatives,

Ag this sitvation is not wacormmon, it is usually nee-
egsary to have all compounds reported that have a
response at the target ion, regardiess of the gualifier
ratio status. These “maybes” must then be manually
reviewed in QEdit. Since the Infegrator must be set
to caphive very small pealw, there are large num-

- bers of reponses due to integration of baseline

(A)
: - SeanTIC
plw-__A 1 1 | - l\_._J Y N W
SIMTIC
| . | 5 i n
NPD
’4 k A J M A ﬂ
T i T ¥ T L ¥ 7 T H 7 ¥ T T
1 2 3 4 5 [ 1

Figure 2. Chromatogratns of scan, SIM, and NP signals from analysis of biogd extract,
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¢ Nicotinamide . 8 Methadone .
3 Cayisoprodol artifact § Cyheptamids (ISTD}
4 Cotinine 10 Oxycodone
b Moprobamate - 11 Cholesterdl *
§ Caffelne
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Figure 2B, Expanted scale chromatograms of sean TIC and NPD signals from analysis of blood extract. {continved)

noise, For the sample here, 367 compounds were
reported found {that is, there was a response at the
target fon). Of those, 358 were false positives. Al 11
compounds actually present were found, so there
were no false negatives, Thus, fo avoid false nega-
tives, the reviewer must manually evaluate 367
compounds to find the 11 present.

The data from the sample were then evaluated with
the ChemStation Screener software. As expected,
Screener reports based only on jon target/qualifier
ion ratios gave very similar results to QEdit. The
only way to avoid false negatives is to evalute hun-
dreds of target ion responses to find the 11 actually
present, . .

In an attemnpt to reduce the wumber of false posi-
lives requiring evaiuation, the Screener repord st
ing all 278 compounds with a targef fon reaponse
was sorted by the XCR in descending order. Several
of the compounds actaally present were clustered
rear the top of the list, However, the target actually
present with the lowest XCR value was the 1627
compound in the lst, This result suggests that XCR
improves the likelihood of correctly locating target

compounds, but will still result in false negatives

' without close inspection of all of the compounds

54

with a target ion response,

For the types of samples discussed here, correctly
identifying the targets present with the conven-
tional approach is ene of the most dme-consuming
steps in the entire analytical process. This is why
the use of deconvolution and DRS is so usefnl,

‘When this same sample was evaluated with the
DRS software, 12 compounds were reported by
AMDIS with a match factor for the deconveluted
spectram greater than 80 and with retention tiraes
within 6 seconds of the locked retention thme. After
reviewing the 12 listed corapounds, one was
remoyed becanse its match factor was too low. All
11 compounds actually present were identified,
with only one false positive included. The entire
DRS and review process to correctly locate the tar-
gets actually present required about B minutes
instead of more than an hour using either the QEAit
target only or Screener approaches, With the com:’
pounds present in the sample identified by DR,
the final report was generated after using QEJit to
quantify the targets,
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MSD Deconvolution Report
Sample Nams: GAB39S

Date/Time: 11:35 AM Wednesday, Apr 2 2008

. Date Fie: C:\msdchemV‘(Appnete\?Tﬁ_ﬁlx 10m_SamplasSimScan\CA5985_mss.D

The NIST library was not searched for the compounds that were found in the AMDIS targat library.

ASH# Station
- Amount {~ng)
1,638 BAT15 Nigotine 6.03 E§ .5
16446 18020 Nicotlnamide 0.27 83 ~-0.9
21831 999401024 | Carisoprodol artifact 64.87 83 -5
2.6367 448566 Cotinlna 1 &6 0.4
2.928 57834 Meprobamate - 4,11 99 0.0
3,083 58082 Caffelne 0,04 82 -4,6
31832 18444 Garisoprodol 1274 96 10
3.8653 | 76693 Methatons .39 74 0.1
42078 7109283 Uyheptamide 225 98 0.1
48014 76426 Oxyecodens 2.37 82 8.0
5850 57885 Chalesterol §22.73 87 34

Figure 3. DRS raport for the analysis i Figure 2,

Figure 3 shows the DES report for the sample, For
each compound idextifled, the retention time (R.T.),

- Chemieal Abstracts number (CAS#), and compound

name are listed. A line is generated in the reportifa
compound is found by the Agilent ChemStation,
AMDIS, or both,

The report shows that a compound has been deter-
mined as present by the Agilent ChemStation ifa
value appears in the Agilerd ChemStation Amount
column. This means that the identification eriteria
et in the DATA ANATYSIS section of the method
have been met. Typically the eriteria arve that the
target jon is present (and integrated) and all three
guatifier ions are present in ratios that fall within
the percent nncertainty values for that compound,
The compound would also appear here if the data
reviewer manually forced integration of the farget
jon.

The match value listed under the AMDIS column s
the degree to which the extracted (deconvaluted)
spectrim of the peak at that RT matched the spec-
tram in the AMDIS target Hbrary. The higher this
mumber {out of a possible 100), the better the spec-
tra agree. The column "R.T. Diff. sec." lists the differ-
ence in seconds between the observed RT and that
in the AMDIS target Hbrary. The lower this number,
the better the RTs agree.

1¢

Ax optional third feature 'of fhe report is the NIST

search colummn (et shown). The NIST column lists
the reverse match guality of the extracted spectrurm
compared with the NIST main library specirum
with the same CAS#. With the present setup, there
are a large number of compounds for which s CAS#
is not available. The Forensic Toxicology DBL con-
tains some contrived CAS#s that would not be
found in the NIST lbrary, In the present analysis,
the NIST search feature is therefore wirned off. .

Also shown in the NPD lrace in Figure 25 are three
peaks.labeled 7A, 7B, and 70, These three relatively
iarge peaks are notin the target Hst of 726 com-
pounds. The deconvoluted spectra corresponding to
each of the three NPD responses were found in
AMDIS and searched against the main NIST library.
Peak YA was identified as tributyl phosphate, s '
_phosphorus compound comunonly found asa |
sample handling ariifact. Peak 7B was ldentified as
10,11-dihydrodibenz(bf(1,Hoxazepin-11-one. It
was later found to be a second internal stahdard
added during sample preparation, Peak 73 remains
unidentified. It is not in the NIST 05a Library {the
hest hit was only a 88 match)} and it appears In
many samples.

It is instructive to go through the identification of
some of the compounds in the report and lock af
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the details of the identifications made, Oxycodone
was readily identified because it had a high match
quality in the AMDIS column and a very small
retention time difference, Figure 4A shows the
extracted lon chromatograms (BIC) as seen in
QEdit. All the fons are clearly visible without
interference and the ratios of the gualifier ions to
the tatrget are within the acceptable range. Also
shown ars the SIM ion EICs. They also ave clearly
visible without interference and the ratios of the .
guaiifier ions o the target are within the acceptable
range. The bottom frace from the NPD in Figure 4A

{A)

TV A IS D AN RTIIT s eTI s

shows a response with the same shape and at the
same time as the oxycodone response in the mass
traces. Figure 4B compares the deconvoluted spece-
trum found at the oxyeodone retention time with
the target library reference spectrom of oxycodone.
The match is very good, with & match factor of 82.
Oxycodone was an easy identification with all para-
meters clearly pointing to its presence,

Figure b shows a situation that is a bit more chal-
lenging. The compound here s methadone, whose
spectrum has one large ion at 72; the remaining
ones ave very small, The BICs in Figure A are from

t /L* 375 Scan
234 Sean
— '—j\“ “"“’/L 70 Scan .
— /L 315 51
230 50
A
116 SI\ -
NPD
E) T T H T T T T T
48 4.8 5.0
w0 (B} AMDIS Match =82 36
. Gomponent found at RT of sxycadone
50 -~ 230
i 7 261
44 143 258
58 g ss Y 1o 188 i 744 | 272 296 390
90— i sl !: .'l!“_ !I. wt ol 1 Ay |
5t 84 %8 171 i [ 108
i " 140 e 214 258
42 76
G4 230
| Target Hbrary referente spectrum of oxysodene
100 | ) 918
SN A S B B B D S I N S N M A N LN M A B A L I LI B R B N B L LB B |
a8 )] 98 128 168 188 Fall 245 778 208 338 368

Figure 4. (A} Oxycodone response in SIM, scan, and NPD signals collected simultaneousky,
(B) Comparison of decenvoluted vxycodone spectrum with target library reference spectrunt,

11



72 31V

57 Sl
165 IV
NPD
1] T H T T I T T H T ¥ [} 1
3.6 39 a8
100 {B) L Match = 42
WMethagone spex spectrum (ne subtraction or deconvolution)
50+
1 43 B8
83
G—MUMJMHH R I L DL LA L M3 20 gem 2t 208
a2 g 1T @ & i 65 g5 175 100 D 204
50—
Target ibrary reference spectrum of methadone
100
(SIS B Ik A e et e - N S I e O O S L L L LR L L ML R L L = S
a8 58 78 98 18 13 0 178 1sa 21y 230 #5§ @ 288 318
72
wo-| (C) Match = 80
4 Cemponent found at BT of methadone
50—
| 42 8 S B8 M5 130 148 1O 478 19b 223 ‘ -
o T T e e i 181 g gy 19 286 T
5] Target ibrary reference spectrum of methadene
100

(250 T I It L ) N L LML ML SN B SRR L Y LR AL (L ML

38 b8 78 5 s 138 168 178 198 pat| 23 258 278 208 318

Figure 5.  (8) Mathadone SIM and NPD chromatograms.
{B) Comparison of reference spestrum with methadone spectrum without subtraction or deconvelution,
{C) Methadone deconvoluted spectrum searched against target library.
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the SIM data. The traces from the scan data were
identical (except of course with a lower signal-to-
nolse ratia). While there is a-clear peak at the target
ion, the middle qualifier (57) has a significant inter-
ference from the overlapping octadecancic aecid
peak. With only the EIC data, the identification is
questionable due fo the loss of one of the qualifiers
to interference, The NPD response shown below the
SIM {races does support the fact that there is a
nitrogen-containing compound at that retention
time,

Figure 6B shows the apex spectrum at the
methadone pealk without subtraction or deconvolu-
tion compared with the target library reference
spectrom, The raateh quality is tnacceptably poor

Interference

Caffeine?

A_ﬂ—rjvl\\/\’—/\/\‘ 194 Sean
1
i
I 109 Scan
/\\,M

|

i

i

at 42 due to the interference of the octadecanoic
acid pealc While the 72 ion is cleardy visible, the
other methadone jons are obscured, In Figure 60
the deconvoluted spectrum from the methadone
retention time is cornpared with the reference,
Deconvelution suceessfully removed the octade-
capoic acid interference, and now the mateh quality
is B0, clearly indicating the presence of methadone
in the sampie, The indication of methadone is also
supported by two of the three lons being clearly pre-
sent and in the correct ratio as well as an NPD
response with the same retention time and peak
shape,

Although eaffeine is not a particularly high-priorvity
target compound, the example shown in Figure 6 is

TIC Scan

87 Soan

§7 Scan
NPD
Mateh = 51 ]
] B85 Caffeine apex spestrum
g0~ ki a7 104 {no subtraction or deconvolution)
| 182 9 ' : )
124 137 194 16
@:_ll{ L R[m 1{5’” o L, [ l 207 221236 260 260 273 204
84 21 35 185
4 42 ]
82 Target library reference
50~ %6 .
57 spectrum of cafleine
N 108
104 194
[Ty I Ty Ty T iT r T T rroaypTrTTrisg LB LB
38 68 78 98 HE] 138 16l 178 188 218 238 258 278

Figure 8, (R) TIC, sean FICs, and NPD signals for calfefne.

{B) Caffeine spectrum without subtraction or deconvolution shows interference from matrix compound.
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{C) ‘ ‘ Wiateh = 70
| Comyponent found at RT
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55 gy 108
n% 9 | |
[ . T ;
“E]Z T A IRt 166 E
5] i 82 Target library refe'renpe
57 . spectrum of caffeine
4 108 .
100 -
[JII!'lilf||l|(|IJlI‘llll.|I1|Ilr]ll'lllAIIl|l]ll|’l‘3lll|llll|‘ll
38 58 18 44 18 38 458 378 08 238 238 258 278

Figure GO Catffelne deconvoluted spectrum searched against target tibrary (continued)

instructive, The caffeing, if present, is at a very low
level a8 seen from the low signal-to-nojse ratio of the
four scan BICs shown in Figure 6A. Two lons, 109
and 82, also have interference problems from a large
overlapping peak, as shown In the TIC trace af the
top. The NPD trace does indicate a nitrogen-contain-
ing compound with the same peak shape and reten-
tion time as caffeine, The interfering pealk was
identitied asg 6,10,14-trimethyl-2-peptadecanone by
searching the deconvoluted spectriim against the
NIST main library. This compound also shares ions
109 and 82 with caffeine, resulting in the interfer-
ence,

Figure 6B shows the apex spechrum of the caffeine
peak without subtraction or deconvolution. When
vompared to the reference spectrum of caffeine, the
match guality 1s poor, at only 61, Figure 6C shows
the deconvoluied spectrum at the caffeine retention
time compared to the yeference spectrum and now
the matceh quality is significantly improved to 70,
This egarnple demonstrates that the deconvolution
process works even on small peaks with a Jow
signal-to-noise ratio,

The example in Figure 7 is taken from 2 different
sample and its purpose is to show the Hmits of
deconvolution compared to the limits of the conven-
tional approach, They are in fact shnilar because
bath approaches are Himited by the same thing:
gignal-to-nolse ratio. Figuare 7A shows the scan and
SIM BICs and the NPD frace for alprazolam. In the

. scan data, three of the four ions are barvely visible

and the fourth is lost in the noise. The SIM data
clearly show a peak present af the alprazolam reten-
Hon time and the ratios are in the correct range.
The NPD also shows a vesponse at the same reten-
tion time and with a simtlar shape. Figure 7B shows

14
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the deconvoluted spectrum compared to the NIST
054 library spectrum of alprazolam, The match
factoris only B7.5. The mateh is marginal because
AMDIS could only find a fraction of the alprazolam
ions due to the extremely low level of the com-
pound. This again lustrates that the target/quall-
fier approach using scan data and dedonvolution
begin to fail at about the same signal-to-nolse ratio,
In this exarple, the SIM data and NPD data are
very helpful, If only the scan data were available for
this sample, the identification of alprazolam would
be doubtful and probably not reported, Taken with
the STM data in the corvect yatios and the support-
ing evidence of the NI'D response, a much stronger
case can be made that alprazolam is indeed present,
although at a very low level.

The last example is from a sarnple eontaining extra-
ordinaxily high levels of fatty acid interferences.
These are clearly visible in Figure 8A. In QB the
presence of meprobamate was indicated with the
poak shown at 3,007 minutes in Figure 8B, Although
the ratios of the qualifiers to the target jon were
within the relatively wide windows used here, the
identification was doubtful, Txamination of the

" BICs shows what looks like multiple peaks at the.

retention time that QB4 found, The retention time -
was also farther awsy (+ 0,080 minute) from the
expected retention time of 2,928 minutes than is
typieally seen with the method, Alse, thereisno
clear peak shape evident in the four traces at the -
3.007 retention time, Based on these resulis alone,
meprobamate looks like a false positive,

" The BIC traces shown were from the colunn bleed

optimized methed, The use of 83 as the targetion
clearty has interference problems with the high-level
of fatty acids in this sample. When the method with



fatiy acid optimized ions was used, the picture
becatae a hit clearer, In this methed, ton 62 is used
as the target becanse of #is significantly lower
degree of intexference. Looking at the trace for ion
62 in Figure 8, the peak now appears at 2.048 and is
much closer to the expeeted vetention time af, 2.928
minutes. While the response at ion 62 looks a bit
more like & real peak, the other lons in the fatty acid
optimized method were still questionable due to the
degree of interference, suggesting that it stifl may be
a false positive, The NPD trace (not shown} did not

resolve the question, as there were NPD peaks near -

2,828 and 8.007 minutes. -

{A)

The guestion was easily settled using the new A.04
releage of DRS software. This version allows you to
import into QEdit the AMDIS extiracted peak profile
fromn the deconvolution data and overlay if with the
QEAt BiCs, It also imports the deconvohiled spec-
trum for comparison with the QEdit-subtracted
gpectrum and the Hbrary reference spectruum, These
capabilities simplify the review process by showing
the deconvolution information inside of QEAR.
Inspection of the AMDIS extracted peak profile rela-
tive to the EICs of the scan data shows that in fact
the response at the target found with the faty acid
opiimized method is indeed meprobamate. The
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Figure 7. (A} Alprezolam response on SV, scan, and NPD signals.
(B) Alprazolam deconvaluted spectrum searched against NIST 05a library.
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Figura 8C. Three meprobamate spectra presented in (Edit for comparisun during data review using DRS A, {continued)

AMDIS extracted peak profile looks very stmilar to
the peak profile in ion 62. If desired, the AMDIS
extracted peak profile can be integrated for quanti-
tation if the farget jon has interference problems.

The best confirmation is provided by the decoxvo-
luted specirum. In Figure 8¢ are the three spectra
presexted in QEdit for comparison. The three spec-
tra shown here were from the bleed optimized
method, This method had incorrectly chosen the
8.007 peak as possibly being meprobamate, where
the topmost spectrum is the spectrum at 3.007 min-
utes minus the spectrum five scans before, as the
method uses “lowest first and last” as the subtrac-
tion method. Since the peak wag foumd at the wrong
retention thue, the spectrum is of the wrong com-
pound and of course does not match that of
meprobamate. When searched against the NIST
main library, meprobamate was net in the top 100
hits.

The middle spactrum s the deconvoluted compo-
nent found by AMDIS, i has a match factor against
the reference speetriun, shown in the bottom, of 78,
confirming the presence of meprobamate. This
exarple shows the utility of deconvolution in deter-
mining the presence of compounds that could easily
be missed with the conventional approaches,

Conclusions

The system described here offers several advantages

for screening toxicology sarples. The advantages
- derive from a combination of techniques that result

in both faster and more accurate screening results,

« Retention time locked target database of 725
compounds for screening with MS (GI1074AA
Forensic Toxicology DBL) ‘

i



»  CFT splitter — Use the NPD with MS data for
added confivmation, find nontarget suspect
compounds, and alternate guantitation

" » SIM/Scan - Acquire SIM data on high-priority

targets simultaneously with scan data. Saves
time by eliminating need to run samples in both
modes.,

» DRS - Aatomated deconvolution increases
accuracy of targef identification, even in the
most challenging matrices. The reduction of
data inferpretation from more than an hour to
less than 10 minutes is especially useful.

s Fast chromatography using shorter columns,
fagter ovens, and backflushing to greatly reduce
run times.

There is considerable advantage to using a single
system that combines all of the techniques dis-
cussed, However, adding any of the above separately

or in different combinations can also provide advan- |

tages, ‘The most significant improvement can be
gained by using DRS, The time savings in the data
review step easily justifies the effort required to
implement it
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Compound nare " CASpumbert  Compound name CAS number
10,11-Dihydro-10-hydroxycarbazeplne 999402-02-7 Ampyrone-2AC §99240-02-7
10,1%-Dihydro-10-hydroxycarbazepine TMS 999423-02-§ Anhydroscgonine metiyl ester ’ 043021-26-7
10.11-Dihydrocarbarmazepin 003664-73-6 Anileridine " 000144149
5-Amino-2-chloropyridine 005350-93-6 Anlsindione 000117-37-3
5-Methoxy-dipropyltryptamine 909001024 Antazoline 0D0091-75-8
g-Acetylriorphlne 002784738 Antazoline AC 999408-02-5
&-Acetyl-morphlne TMS 999165-02-1 Antipyrine 0000660-80-0
T-Aminoflunitrazepam 034084.50-9 Apormorphine 2TMS 0748431-68-2
7-Amincfiunitrazepam TMS 999176-02-2 Aprobarbltat ~ 060477-02-1
7-Hydroxyamoxapine 037081-76-8 Aprobarbital ZTMS 999180-02-B
8-Mathoxyloxapine 070020-51-1 Atenolol formyl artlfact 999455-02-8
Bgepromazing 000061-00-7 Atomoxetine 083015-26-3
Acetamlnophen 000103.90-2 Atomoxetine AC 999257-02-2
Acetaminophen 2TMS 055530-61-8 Afovaquons 853233-18-4
Acetanilide 000103-84-4 Atovaguene TMS 999409-02-8
Adlphenine 000064-95-9 Atropine 000051-55-8
Adiphenine-M/artifact {ME} (03469-00-9 Atropine TMS 065334-03-7
Alfentanll 071195-58-9 Aracycionol 0007115-46-8
Allobarbleal 000052-43-7 Azatading 003%54-B1-6
Allopurine! TMS 959178-02-8 Barhital 60G057-44-3
Alphaprodine 00007720-3 BOMPEA 066142-81-2
Alphenal 00115-43-5 BDMPEA AC 990357.02-7
Alprazolam 028081-97-7  BDWIPEA formyt artifact 999376-02-8
Alprenolol TMS 999381.02-1  Bemegride 000064-65-3
Alverine 000150-59-4  Benzocaine 000084-09-7
Amantadine 000768-94-5 Benroylecgonine 000519-09-5
Amantadine AG 989127-02-5 Benzoylecgoning TMS - 808462-02-1
Ambroxol 018683-91-5 Benzphetamine - 000158-08-1
Ambroxol ZAC 099341-02-6 Benzquinamlde 096063-12-7
Aminoghitethimide 000125-84-8 Benztropine 060086-13-5
Aminopyrine 000058-15-1 Benzydamine (00642-72-8
Amitriptyline 000050-48-6 - Benzylpiperazine | 00275%-28-%
Amlodipine AC 950280-62-4 Benzylpiperazine AC 090126021
- Amobarbital 000057-43-2 Betzhistine (05579-84-0
Athobarbital ZTMS . 899179-02-1 Betahistine AG 99943¢-02-0
Amoxapine 114028-44-5 Betaxelal 063659-18-7
Amoxapine AC 959128.02-8 Betaxolol formy! artifact 999436-02-1
Amphetamine 000660-15-1 Biperiden 060514-65-8
Artphetamine AC 999107-02-7 Bisacodyl 060603-50-2
Ampyrone 000083-67-8 Bisoprolol 066722-44-8
Ampyrone AG 000083-15-8 Bromarepam 001812-30-2
* Compounds for which & real CAS numbsr could not be found ware given a contrived ane beginnleg with 380, These are not real CAS numbers,
19
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Compound nams CAS number Campound nae CAS number
Bromazepasy TMS 099168-02-0  Chlormezanone artifact 099245-02-2
Bromdiphenhydratmine 000118230 Ghioroamphetamine . 000064-12:0
Bromocriptine breakdown 025514-03-3 l Chiorolamphetamlne AC 000414-G2-7
Bromperidal 010457-90-8  Chiorophenyipiperazine 038212-33-8
Brownpheniramine 000086-22-6 'Chioropheﬁylp%perazine-AC 999486-02+1
Brucine o . 000367-57-3 Chiloroprosalne, > 000133-16-4
Bulizine 000082851  Chiorogquine 000054-05-7
Bupivacaine 02180628 Chiorphenlramine 000132-22-8
Buprencrphine 052485-79-7 Chiorphanisin 000104-29-6
Buprenorphing TMS 999169023 Chlorphentermine 000461789
Bupropion 034011552 Chiorpheniermine AC 998130-02-8
Busplrone 036505-84-7 Chiorpropamide artifact-2 99924G-02-5
Butabarbital 000125406 Chlorprothixene 000713-59-7
Butabarbital 2TMS 052988-97-8  Chlorzoxazone (00095.25-0
Butacalne ' 000143-16-6  Chalesterol 000057-86+5
Butalbital 000077269 Cholesterol TMS 001856-05-9
Butalbital 2ZTMS 052937-70-9 Clnnarlzine 000298-57-7
Butethal 000077281 Clsapride 081098-50-4
Butorphanol ! "042408-82-2  Cltalopram " 059729-33-8
Butorphanol TMS 100013723 Clemastine  (15606-57-8
Caffelne 000058-08-2 Ciemizole 00D442-52.4
Canrenone 000975736 Clenbuterol 037148-27-9
Canranone TMS 999413-024  Clenbuterol AG * 999360-02-0
Cantharldin 000056-25-7  Clobazam " 022376478
Carbamnazepine 000298-46-4 Clofibrate 000637070
Carbamazeplne-M (formyl-actidine) 990243-02-6  Clomipramine 000303-49-1
Carbinoxamine 000486-16-8 Clanazepam 001622-61-3
Carbromal-M/artifact 599106020 Clonazepam TMS " 959184-02-0
Carlsoprodol 000078-44-4  Clonazepam-M {aminio) 004959-17-5
Carisopmdol artifact 599401-52-4 Cionazepam-M {aminc) - TMS 899176.02-9
" Cathinone AC 999485028 Clonidine ' 004205-90-7
Celecoxlb 169590-42-5 - Clonidine 2AC - 999131-02-1
Cetirizine methanol adduct 083681463 Clonidine AC 909132-02-4
Cetirlzine TMS ' 999193-027  Clopidogrel 113665-84-2
Chlophediancl 000791-35-5 Clozapine 005786-21-0
Chiophediancl TMS 999464-02-7  Clozapine AC 999133-02-7,
Chioramphenicol 2TMS 021196-84-9  Cocaathylene 000529-38-4
Ghioreyclizing ’ 000082-93-9 Cocaina 000650-36-2
Chiordlazepoide 000058-25-3  Codeine 000075-57-3
Chlordiazapoxids artifact {desoxo) 909197-023  Codelne TMS 074367149
Chlormezanona . 000080-77-3 Celchicing 000064-85-8
20
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Compound name CASnumber  Compound name CAS number
Colchicine breakdown 998532-02-4 . Diethyltryptamine 000081-51-8
Coniine 000458-88-8  Dihydrocodelne . 000125-28-0
Coniliie AC 999361-02-3  Dihydroxy-d-methyloumarin, 7, 8 - TMS 509736-02-1
Cotinine 000485566 Dilodohydroxyquin 080083-73-8
Cyclandelate (00456-59-7 Diltfazem 042399-41-7
Cyclandelate TMS 990442-023  Dimethadione 000695-53-4
Cyellzine 060082-92-8  Diphenadione 000082-66+6
Cyclebenzaprine 006303-53-7 Di ;;henhyd:amine 000058-73-1
Cyclophosphamide 000050-18-0  Diphenidal 000972.02.1
Cyclophosphamide -HEL 999379-024 . biphenido] T™MS 990417-02-6
Cyheptamide 007195293 Diphenoxylate 000915-30-0
Cyproheptadine 000129-03-3 Diphenylpyraiine .000147-20-6
Dapsonie 000080080 Disopyramide 003737-09-5
Debrisoquine AC 999415-02-0 Donepezlt 120414-06-4
Desalitylfiurazepam AC 999298-021  Dothispln 000113-63-1
Desethyltidocaine (MegX) 999044-028  Doxapram 000309295
Desethyfiidocaine AC (MegX) 999263024 Doxepin (cis) 999515025
Desipramine . 0D0050-475 Doxepin {trans) 001668-19-5
Desipramine AC 999108020 Doxylomine 000469-21-6
Desmethylclomipramine 000303-48-0 Dypﬁymne 660479-18-5
Desmethylclomiprarmine AC $99134-62-0 Dyphylline TMS 899446-02-5
Desmethylclozapine (06104-71-8 Ecgonine methyl ester 106293-60-1
Desmethyldoxepln {cis) 999516-02-8 Ecgorine methyl ester TMS 999162-02-6
Desmethyldoxepln (cls) AC 999517-02-1 Efavirenz 164598-62-4
Desmethyldoxepin (trans) 001226565 EfavirenzAG 999489.02-0
Desmethyldoxepin (trans) AC 999443-02-6 Efavirenz TMS 999505-02-1
Desmethyiselegiline 99907;2-026 Emeting (00483-18-1
Desmethylselegiline AC 999147.02-3  Encainide 999024-02-5
" Desmethylsertraline 091797589 Fphedrine 000299-42-3
Dasrnethyltramadl, 0- 999016-02-0  Fphedrine 2AC 0557133-90-0
Degmethyltramadel, 0- ZTMS 059444-02-9 Epinephrine AC 999111-02-3
Desmethyhrimipramine 999019-022 . Ergonovine AC . D96447-02.8
Desmethyltdmipramine AC 099445-02-2 Estazolam 029976-16-4 ~
Dextromethorphan 0002573 Ethacrynic Acid TMS 459227-02-0
Diagetylmorphing 000567-27-3  Fthambutol AG . 999261-02-8
Diazepam 000439145 Ethambvan 000304-84-7
Dichlorophena 000097-23-4 Ethinamate 000726-52-3
Dichiorophene TMS 899237-024  Ethopropazine ' 000522:00-9
Dicloferac -H20 999200021 Ethostximide 000077-67-8
Diclofenac TMS 999222.02-5  Fthotoin 000086-35-1
Dicyclomine 000077-19-0  Ethyl-2-malonamide, 2- 048692-93-1
21



Compound name CAS vumber Compound name CAS number
Ethyl-2-malonamlide, 2- TMS . 999418-02-9 Flurazepam-M (desaliyl-} . 0302886-56-9
Ethylamphetamine 000457-87-4 Flurazepam-M {(HO-ethyl) (20971533
Ethylamphetanlne AG ' 959148-02-6 Flurbiprofen 005104-48-4
Ethylecgonine | .. 999037-02-4 Flutamide 013311-847 -
Ethylecgonine TMS . 995448-02-1 Flutamide TMS 993447-02-6
Ethylmorphing 000076-58-4 Fluvexamine 054735-18-3
Ethytmorphine TMS 999221-02-2 Fluvoxamine AG 989262-02-1
Frodoiac TMS 999212-02-1 Furazolidone ,000067-45-8
Etofylline 060519-37-8 Furosemide 2TMS 899214-02-7
Etofylline TMS 077630-35-4 Gemfibrozlt . 025812:30-0
Etomidals 033125972 Gemifhrozil AC 099369-02-5
Fucatropine lsomer 1 . 999038-02-7 Glutethlmide . 000077274
Eucatropine lsomer 1 TMS 098278-02.3 Grisaofuivin 000126-07-8
Eubatropine Isomer 2 §99277-02-0 Guaifenesin 000093-74-1
Eucatropine Isomer 2 TMS 509518-G2-4 Guaifenesin ZTMS 107966-19-8
Felbarnate artifast 1 999250-02-1 Guanethidine 000085-65-2
Felbamate art!fact 2 995251-02-4 Haloperidol . 060052-86-8
Felbamate artifact 3 §99262-02-7 Hanmaline 000304-21-2
Felodipine 072509-76-3 Harmaline AC . 998301-02-8

 Felodipine-M/artifact {dehydro-) 999796025 Harmine 000442-51-3
Fenfluramine 000458-24-2 Hexoharhital 400056-29-1
Fenfluramine AC 999139-02-5 Hexcbarbital TMS . , 909489-02-2

. Fenoprofen 031879-06-7 . . Hexylresorcinol 000136-77-6
Fenaprofen TMS . 999310-02.-0° Héxy)resorcinol 3TM3 998422.02-5
Fentany! _ 000437-38-7 Homatropine 000087-00-3
Finasteride 098318-26-7 Homatropine TMS 999282-62-9
Flavoxate . 075301-69-6 Hydrastlne 000118-08-1
Flavoxate-M Zartifact (HOGC-) ME 999279-02-6 Hydrocodons 000125-29-1
Flecainide 064743-li5-4 . Hydromorphone 000456-39-9
Flacainide AC 099140-02-2 Hydromorphone encl 2TMS 998513-02-9

. Flumazenil 078755-81-4 Hydramorphone TMS 221208-08-1
Funarizine 052466-60-7  ° Hydroxychlorequine AC 996612026
Flunitrazepam (01622.62-4 Hydroxyethylflurazepam TMS 099204-02-3
Fiuoxetine 054910-88-3 Hydroxyloxapine, B- 999083-02-0
Fhuoxetine AC 989141-02-5 . . Hydroxyzine 000068-88-2
Flupenthixo! 002708-56-0 Hydroxyzine AG 999113-02-9
Flupentixol TMS 909367-02-9  lbuprofen 015687-27-1
Fluphenazine (0006%-23-B thuprofen TMS 999165-02-5
Fluphenazine TMS 950280.02-3 Iminostilbena 000256-96-2
Fluphenazine-M {flag) (00092-30-8 Imipramine. 000050-49-7
Flurazepam 017617-23-1 Indomethacin TMS 999318-02-4
22
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Compeund name CAS numbar Gompound name GAS number
Isocarboxezid 000059632 Memantine 019982-08-2 -
Isometheptene AC - 999265-02-0 Memantine AC 599115-02-5
Isoniazid 000054-85-3 Meperidine (0005742
Isoniazid 2AC 999266-02-3 Megphenesin 000058-47-2
1sontazid AC 999254-02-3 Mephenesin 2TMS 999325-02-¢
Isoproterenol 2TMS 999424-02-1 Mephentermine 000700-82-5
{soxsuprine 000395-28-8 Mephentermine AC 999143-02-1
isoxsuprine TMS 904319-02-7 Mephenytoln 000050-12-4
Ketamine - 0067406-88-1 Mepnobarbital 000715-38-8
Ketamine AC 995114-02-2 Mepivacalne (00096-88-8
Ketoprofen TMS 999320-02-4 Meprobamate (60057-53-4
 Ketoratac TMS 999716-02-0  Mescaline 000054-04-6
Ketotifen (34580-13-7 Mescaline AG 999511-02-3
Lamotrigihe 084057-84-1 Mescaline forrnyl artifact 899284-02-5
Lamotriging 2AC 898255-02-6 Mesuximide-M (nor) 001497-17-2
Laudanasine (:20472-65-1 Metaprétereﬂol AC 299301-02-5
Levalorphan 100152-02-3 Metaxalone 001666-48-1
Levallorphan TMS 999321-02-7 Metaxalone AC §98716-02-8
Levetiracetam 102767-28-2 Mathudone 060076-88-3
Levarphanol 000077-07-6 Methadone-M (EDDP) 999058-02-5
Levorphanol TMS 805223-02-8 Methamphetamine 060537-46-2
Lidocaine 000137-58-6 Methamphetarmine AG 999117-02-1
Loratadine 079794-75-5 Methapyrilene 0000%1-80-5
Lorazepam 000846-43-1  Methaqualone 000072446
Lorazopam 2TMS 999202027 Metharbital 000050-11-3
-Lorcainide 059729-31-6 Metharbital TMS 599186-02-6
" Lormetazepam (:00848-75-9 Wlethazotamide 000554-57-4
Loxapine 601977-16-2 Mathcathinone AC 999300-02-6
Ly170222 999123-02-3 Metheathinone-M (HO-) 2AC 005650-44-2
Lysergide (LSD} 000050-37-3  Methdllazine 001982-37-2
Maprotiline 010262-69-8 Methimazole B00060-56-0
Maprotiline AC 099366-02-8 * Methlmazole AC 999368-02-4
Maziﬁdol 022232-11-9 Methocarbamot 2TMS 980285-62-8 -
MBDB 100031-202  Methohexital ~ 080151-83-7
MBOB AC 599142-02-8 . Methohexital TMS 999425.024
Mecamylamine 000060-40-2 Methotrimpeprazine 000064-99-1.
Megllzine 000569-55-2 Mathoxyverapamil 016662-47-8
Meclofenamic acld TMS 899322-02-¢ Methsuximide 000077-41-8
Medazepam 002898-12-6 Methylaminores, 4- 020493-77-4
Mefenamic agid TMS 999324-02-6 Methylaminarex, 4- 2AC 999508-02-0
Mefloguine 053230-10-7 Methylaminorex, 4- AC §99510-02-0
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Compound name CAS number Compound name CAS number
Methylencdloxyamphetafine AC 999479-02-8 Nalorphine BO0OG2-67-9
Methylenedloxyamphstamine (MDA} 004764-17-4 Nalorphine 2TMS | 999473-02-8
Methylenedioxyethylamphetamite 014089-52-2 Najoxone 000455-55-8
Methylenedioxyethylamphetamine AC 999487-(32-6 Naloxone TMS 999427020
Meathylenediorymethamphetamineg AC 999480-02-3 Naltrexol, heta- 965408-20-8
Methylenedioxymethamphetamine (MDMA) 042542-10-9 Maltrexol, beta- 2TRAS 959405-02-6
Methylephedrine 000562-79-4 Naltrexol, beta- 3TMS 899520-02-4
Mettylephedrina AC 589370-02-4 Naltrexone 016590-41-3
Methyl-nicotine 909065-02-0 Naitrexone 2TMS $99328-02-3
Methylphenidate 000113-45-1 Naitrexona 3TMS 999523-02.3
Methylphenidate AC 999144-02-4 Naltrexone TMS 999522-02-0
Methylphenobarhtial 999509-02-3 Maproxen ME 950295-02-2
Methylprimidone 058026-32-3 Naproxen TMS 074793-83-2
Methylprimidone 2TMS 999206-02-1 Nevirapine . 126618-40-2
Methyprylon Q00125-64-4  Nevirapine TMS 999451-02-4
Metociopramide 000364-62-6 Niclosamide 600080-65-7
_ Metociopramide AC 098145-02-7 Nicotinamide (00098-92-0
Metoprolol 2AC 993306-02-4 Nicotine 000054-11-5
Metronidazole 000443-48-1 leedipiﬁe ' 021829.25-4
Metronidazole TMS 999450-02-1 Nikethamide 000059-26-7
Mexlietine 031878-71-4 Nimadipine D66085-59-4
Mexiletine AG 959146-02-0 Nimodipine-M/artifact 099340-02-2
Mianserln 024219-97-4  Nitrazepam DO0146-22-5
Mianserin-M {nor-) 989015-02-6 . N%traz’epam T™S 999288-02.7
Mianserin-M {nor-} AG 999364-62-2 Norifensine 024526-84-5
Midazolam 059467-70-8 Nomifensine AC 996371-02-7
Mirtazagine 061337-67-5  Noralfentant 061086188
Moclobemide 071320-77-9 Noraifentanlf AC - 999150-(2-6
Molindone 007416-34-4  Norchlordiazepoxide 016300-25-7
Morghlne DOCDE7-27-2 Norchlordiazepoxide AG 999525-02-9
Morphine 2ZTM3 055449-66-6 Norchlordlazepoxide breakdown 999524-02-5
Mugonic acid TMS 999166-02-8 ' Norchlordiazepoxide breakdown AG 999372-02-0
N.N-Blmethyl-B-methoxy-tryptaming 001019-45-0 Norclozapine G 999135-023
N.N-Dimethyltryptamine 000081-50-7 Norglozapine AC i 999136-02-6
Nabumetone 042924-53-8 Norcodelne - DO0487-15-2
N-Acetylprocainamide 999070-02-9 Norcodeine 2AC 949118-02-4
Nadolol 3TMS 999287.02-4 Nordiazepam 007088-11-5
Naibuphine 020594-83-6 Nordiazepam TS 999267-02-2
Nalbuphine 2TMS $99167-02-1 . Nerepinephrine 2AC 969119-02-7
Nalldixic acld 000385-08-2 Norepinephrine 3AC 999528-02.8
Nalldlxic acid TMS §09238-02-1 Norfenfiuramine 001806-26-6
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Compaund pame Compound name CAS number
Norfenfjuramine AC 999120-02-4 Paramethadione " 000115-67-3
Norfentanyl 999076-02-7 Pargyling 000558-57-7
Norfentanyl AC §89272-02-6 Paroxgtine 061889-08-7
. Norfluoxetine 988077-02-0 Paroxetine AG 999124-02-6
* Nerfluoxetine AC 969121-02-7 - Pemoline 002152-34-3
Norketamine 908078-02-3 Pentachlorophenol 600087-86-5
Norketamine AG 859484-02-8 Pentazocine G00350-83-1
Normeperidine 000077-17-8 Pentazocing TMS 100013-72-2
Normeperldine AC 989122-02-0 Pentobarbial ] 060076-74-4
Normetanephrine AC 999373-02-3 Pentobarbita ZTMS 052937-68-5
Normethsuximlde TMS 939429-02-6 Pentoxifylllne 006493-05-5
Noroxycodone 057664-96-7. " Pentylenetetrazole 000054-95-5
MNoroxycodone AC $99495-02-2 Pergolide 066104-22-1
Norpropoxyphene 999075-02-6 _Perphenazine TMS 596291-02-0
Norpropoxyphens breakdown 1 2964530-02-8 Phenacemide 000063-98-9
Norpropaxyphene breakdown 2 GOg531-02-1 Phenacetin 000662-44-2
Norpropoxypheneam|de 990080-02-3 Phenacetin AC 999486-02-5
Norpseudoephedrine 000482-41-1 Phenacetin TMS 969504-02-8
Norpseudoephedrine AC 899081-02-6  Phenazopyridine G00094-78-0
Norpseudoaphedrine artifact 009478-02-3 Phenazopyridine AC 999303-02.5
Nortriptyline 000072-68-5 Phencyclidine 600077-10-1.
Nortriptyline AC 999157-02-8 Phencycliding artifact 060771982
Norvenlafaxine 130198-38-8 Phendimetrazine 000834-03-7
) Norverapamfi 067018-85-3 Phenslzine AC 999304-02-8
Norverapamif AG | B09488-02-7 Phenindione 000083-12-5
GClanzaplne 132539-06-1 Pheniramine 000088-21-5
Opipramol TMS 999226-02-1 Phenmetrazing 000134-49-6
Orphehadrine 060083-88-7 Phenmeatrazine AC 995090-02-7
Ortho-cotinlne 999083-02-2 Phencbarbltat - 000050-06-6
Oxazeparm 000504-75-1 Phenoharbltal 2TMS 052437-73-2
Oxazepam 2TMS 998168-02-4 Phenolphthalein G00077-08-8
_ Oxcarhamazepine 028721-07-5 * Phenolphthalein 2TMS | 989297-02-3
Oxprenola] 2AC 999374-02-6 Phenoxybenzamine 000069-86-1
_ Oxyhutynin 005633-20-5 Phensuximide 060086-34-0
Quycodone ] 800076-42-6 Phentermlne 000122-09-8
Oxycodone enol 2TM3 998514-02-2 Phentermine AC 9991 52-02-2
Cxycodona TMS 221209-10-5 Phenylagetamide - 000103-81-1
Oxymarphone 00007641-5 Phenylbutazone _000050-33-9
Oxymorphone ZTMS 999521-02-7 Phenylbutazane artifasl 909338-02-2
. Oxymorphone TMS 9987208-02-5 Phetylbutazone artifact TMS 900108-02-6
Papaverine 000058-74-2 Phenylbutazone TMS 074810-87-0

25



O I Lk A SRR SRR N

71

Compourd name CAS number Compeund name CAS number
Phenylephrina 3AC $99091-02-0 Pyrllamine 000691-84-9
Phenylethylamine, bete- 000064-04-0  Pyrimethamine D00058-14-0
Prienylethylamine, heta AG 999343021 Quetiapine 999097-02-8
Phenylpropanolamine 999498021  Queliapine TMS 999527-02-5
Phenylpropanclamine AC £99092-02-3 Quinacring (00083-896
Phenyltoloxamine 000082-12-6 Quinidine -000056-54-2
Phenytoin 000057410 Quinine 000130-95-0
Phenytoin 2FMS 063435723  Ramelteon 999774-02-1
Pliacarpine 000092137 Reboxetine 008760-81-4

Pindolol 013523-86-06  Ritodrine 3TMS | 999218-02-9
Pindolol formy! artifact 999458-02-5 " 'Rofecoxib 1620711807
PMA TMS 993172.020  Roplvacaine 132112:35-7
p-Mathoxyamphetainine 000064-13-1 Saibutamel 3TMS 999394024
Prazeparm 002955-38-6  Salicylamide 000055-45-2
Prilocaine (00721-50-6 © Sallcylamlde 2TMS 055887-58-6
Primidone 000125-33-7 Salleylic ackd 2TMS 003789-85-3
Probenenid TMS 099294.020  Salicylic acid ethylester 000718-61-6
Procainamide 000051-06-9  Sallcylic acld methylester 000119-36-8
Procalne A00059-46-1 Scopolamine 000051-34-3
Prochlorperazine {00058-38-8 Scopolamlne TMS l © 099194-02-4
Procyclidine 000077372 Secobarbital 000076-73-3 -
Procyclidine artifact (déhyéro-) $90460-02-5 Secabarbltal 2TMS 052937-71-0
Procyclidine TMS D99464-02-3 Setegiline ' 014611-51-9
Promazine 00005B-40-2  Seleqliine-M (HO-) AC 999482-02-9

' Promethazine 000080-87-7  Sertraline i 079617-96-2
Propanthetine bromide 0G0050-34-0 Sertraline AC 099125-02-9
Proplomazine 000362-29-8 .Semalln@M {nor<} AC 099108-02-3
Propofol 002078-54-8 Sildenafil TMS $59213-02-4
Propoyur 0007 14-26+1 SKE-525a 000302-330
Propoyur-M/ artifact 985393-02-1 Strychnine (00067-24-8

. Propoxypéaene 000469-62-5 Sufentanil (56030-54-7
Propylamphetamine Q61798-32-7  ~ Sulfadiazine 000068-35-4 -
Propylamphetamine AC 999302022  Suffadimethaxine 000122712
Protriptyiine '000430-60-8  Sulfamethazing 000057-68-1
Protriptyline AC 990273-42-8 Suffamethazine AC 999501-02-8
Pssudoephedrine 000080-82-4 Sulfamethoxazole 000723-46-6.
Pseuduephedrine 2AC 909500-026  Sulfantiamide 000063-74-1
Pseudoephedrine formyt artifact 009483-02-2  Sulfapyridine 600144-83-2

 Psilocin 2TMS . 999192-02-8 Sulfathlazole 600072-14-0
Psilocybin ITMS $99793-02-1 Sulfinpyrazone G00057-96-5
Pyrazinamide 000098-85-4 Tacrine 000321-64-2
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Compound name CAS number Compound name CAS pumber
Talbutal 000115446 - THazolam . 02B411-01-6
Tamoxifen 010540-29-1 Trifluoperazine (Q0117-89-5
Terazeparn 000846-50-4 Triflupromazine 000146-54-3
Temazepam artifact-2 020827-53-1  Trinexyphenldyt 000°144-11-6
Temazepam ™S (35147-45-6 Trimeprazine 000084-96-8
Terbinafine 091161-71-6  Trimethobenzamide 000130567
Terfenadine TMS 999220028 Trimethaprim " BO0T36-70-5
Terifluriomide AC 999502022 Telmipramine 000739-71-8
Tetracaine 000004246 Tripelenamine 006097-81-6
Tetrahydrocannabinol 001972-08-3 Tﬁproliﬁine ' 0060486-12-4
Tetrahydrocannabinel TMS 999529-02-1 Tropacocaine 000537-26-8
Tetrahydrozofine 000084-22-0 . Tryptamine 000061-54-1
Tetrahydrozoline AC 999398-02-6 Tryptantine 2AC 999352-02-2
Thebaine " 000115377 Tryptamine AC 996353-02-5
Theobromine 0000B3-57-C Tryptophan, B- AC 999519-02.7
Theophyiine B00058-55-9 Vaiprole acid 0000$9-66-1
Thiamylat 000077270 Venlafaxine 093413695
Thiethylperazine 001420-55-9 Verlafaxlne TMS 899173-02-3
Thiopantal 000076755 Verapamil 000052-53-9
Thioridazine 000050-52-2 Vigabatrin AC 959376-02-2
Thonzylamine 000051-85-0 Warfatin 060081-81-2
Ticlopldine (55142-85-3 © VWarfarin artifact 000122-57-6
Tilstamine 014176-48-9 Warfarln TMS ' 036307-79-6
Timolol TMS 999399-02-3 Xanthino!l TMS 999238-02-0
 Tocainide 041708-72-9 - Xylazine 007361-61-7
Tocalnids AC 999375-02.9 Yohimbine (:09146-48-5
Tolazolinie 00G059-98-3 Yohimibine TMS §99457.02-2
Toplramate artifact, (-SO;NH) 020880926 Zaleplon ' 161319-34-5
Topiramata breakdown 097240-79-4 Zolazepam (31352-82-6
Tramado} 027203-82.5 Zolpidem 082626-48-0
‘Tramadoi TMS 989336.02-6 Zomepirac -CO, 998355-02-1
Tanyleyproming 000155098 - Zonisamide 068291-97-4
Tranyleypromine AC 999305-02-1 Zonisamide AC $99354-02-8
Trazodane ' 016794-93-5 Zopiclong 043200-80-2
Tiamterene | 000396010 Zotepine B 026675214
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