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About me
• Education:

• B.S. in Chemistry, 2002
• Ph.D. in Chemistry, 2007

• Working Experience:
• NIST Post-doctoral researcher (2007-2009) 
• Drug Enforcement Administration, Forensic Chemist (2009-2012)
• Adjunct Professor, Cedar Valley College (2012-2013)
• Nimitz High School, Teacher (2012-2013)
• Sam Houston State University (2013-2016)
• Texas Southern University (2016-Current)
• Center for Justice Research Fellow
• Governor-Appointed Texas Forensic Science Commissioner (2016- Current)
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Minor in Forensic Science Program
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Training Opportunities
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Forensic Science Analysis and Testimony Under Scrutiny 
PCAST/ NAS Report

Evaluated validity of seven (7) areas:

1) DNA analysis of single-source and 
simple-mixture samples

2) DNA analysis of complex-mixture 
samples

3) Bitemark analysis

4) Latent fingerprint analysis

5) Firearms analysis

6) Footwear analysis

7) Hair analysis
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 An attorney can present an effective attack or defense for forensic evidence 
cases with a basic knowledge of the analysis process and an insistence on 
documentation of important indicators that may affect results.

 At the minimum, a technician must process standard samples before and 
after analyzing a specimen in question.

 In litigation, an adverse party should seek hard copy output, including system 
conditions. Finally, no analytical technique produces results that are 
completely without doubt.

An effective advocate should always seek corroboration of scientific results. 

So What the Heck Does This Have to do with me?!!!
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Case-Specific Example
• Erroneous GC/MS results may have been responsible for a criminal defendant receiving a

death sentence. John Brown killed a police officer and wounded two bar patrons in a
shoot-out on June 7, 1980 in Garden Grove, California. Mr. Brown's diminished capacity
defense to capital murder relied on the assertion that Mr. Brown was under the influence
of narcotics at the time of the shooting.

• The prosecution introduced GC/MS evidence that showed Mr. Brown's blood to be free of
narcotics.

• The California Supreme Court overturned the jury's death sentence because the
prosecution never introduced evidence from a radioactive immunoassay ("RIA") test that
detected phencyclidine (PCP) in Mr. Brown's blood.

• Obviously, an example like this demonstrates that analytical evidence, including GC/MS,
should always be confirmed with another reliable technique.
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Classes of Drugs
• Narcotics – produces a stupor; complete insensibility
• Depressants – substances that slows the CNS

• Inhalants – substances that gives off vapors when breathed in thus giving a high
• Stimulants – substances which accelerate the CNS
• Hallucinogens – substances that cause perceptual changes

• Cannabis – the hemp plant (Cannabis Sativa) – THC
• Anabolic Steroids – drug or hormonal substance that promotes muscle growth
• Synthetic Drugs- laboratory (man-made) created chemical substances, which are made to mimic the

psychoactive effects of controlled substances.

Scheduled I-V based on:
1. Potential for Abuse
2. Potential for Dependency
3. Acceptable Medical Use

Schedules of Controlled Substances
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Opioids And Opiate-Based Drugs

What Is An Opioid?
• Opioids are a family of medications, used 

primarily for pain relief, that are derived from 
Opium.

• Legal (prescription) opiates include Oxycontin, 
Percocet, and Vicodin. Illegal opiates include 
Heroin. All forms of opiates are dangerous and 
highly addictive whether they are legal or illegal.

• Opiate use among teens and young adults is 
increasing at an alarming rate. Teenagers 
commonly abuse prescription opiates which 
almost always leads to Heroin abuse and 
ultimately addiction. 
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Early References
• Earliest reference to use around 

4000 B.C. – also same time as abuse 
and addiction

• Numerous other historical 
references

• Ancient Egyptian writings
• Hippocrates, the Father of 

Medicine
• An excerpt from Homer’s 

Odyssey
• “Bitter gall” given to Jesus

• People understood opium’s ability to 
take away pain, affect the mind, and 
even bring about death
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Heroin (CSA I)
• Legally manufactured in 

England, France, Belgium
• Diacetylmorphine
• Opium poppy
• Many different forms

• Injectable or Smoked

 Powerful RUSH
 Peacefulness, euphoria
 Drowsiness (Nod effect)
 Nausea, vomiting
 Tolerance very important 

part of the Heroin addict

Heroin pressed into
hairspray cans which 

actually sprayed
hairspray- travel sized 
cans attached to the 

large can.
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Synthetic Opioids
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History of Fentanyl
• (CSA II)
• Synthetic drug

• Synthesized by Belgium in 1950s
• Used in medical field in 1960s

• IV anesthetic
• Trade name Sublimaze

• Designed to be absorbed by injection, orally, 
contact with mucous membranes, inhalation, and 
through the skin

• Deaths caused from “respiratory arrest, cardiac 
arrest, severe respiratory depression, cardiovascular 
collapse, or anaphylactic shock”

Source of information:  Intelligence Center Unit Bulletin, October 6, 2006 14



Chasing the Dragon
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https://harmreduction.org/issues/overdose-
prevention/overview/overdose-basics/what-is-an-overdose/
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The Antidote: Naloxone (NARCAN)

• Administered by emergency 
medical personnel

• Relatively inexpensive ($0.26 per 
dose)

• May require more than one dose, 
depending on potency of dose taken

• New Mexico police officers 
allowed to administer the drug 
(2001)

• Philadelphia FD accused of not 
giving enough and “killing” 
patients (DEA news clips 2007)

Source of information:  Intelligence Center Unit Bulletin, October 6, 2006 17



The current face of the opioid epidemic in America has 
been considered to primarily plague rural and 
suburban communities, with White, Non-Hispanics 
overwhelmingly suffering its devastating effects.

National Trends
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Photo by: Llyod Degrane

http://forwardtimes.com/changing-faces-how-the-opioid-epidemic-is-
sweeping-across-urban-minority-communities-in-the-u-s/

Public Health Crisis or ”War on Drugs”???
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• In recent years, there has been a historic surge in the number of opioid
overdose deaths sweeping across urban, minority communities in the
United States.

• The CDC reports that over the past 18 years, age-adjusted opioid
related deaths for Hispanics have climbed from 3.5 overdoses per
100,000 in 1999 to 6.8 overdoses per 100,000 in 2017.

• However, more significant increases have been reported for Blacks
during the same 18-year timeframe with age-adjusted rates of 3.5
overdoses per population of 100,000 in 1999 surging to 12.9 overdoses
per population of 100,000 in 2017.
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In 2017, Synthetic Opioids 
lead to more overdoses 
amongst all Ethnicities

In 1999, Prescription Drugs led to 
more overdoses for Whites and 
Hispanics. Heroin lead to more 

overdoses amongst Blacks.
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Understanding the Drug 
Laboratory Report and 

Toxicology
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Instruments/Tests Commonly Used

Presumptive/ Screening Tests
• GC/FID
• Color tests/ Field Tests
• Extractions
• Microscopic
• UV
• Immunoassays

Confirmatory
• GC/MS
• FTIR/ATR
• CE
• GC/IRD
• HPLC
• LC/MS
• NMR

Presumptive vs. Confirmatory Testing
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GC/MS: Interpretation of an MS spectrum to derive structural 
information is analogous to solving a puzzle

+

+

+ +

+

Use the fragment ion masses as specific pieces of the 
puzzle to help piece the intact molecule back together

Instead of all the king’s horses and all the king’s men, a mass spectrometrist
can put Humpty back together again. 27



Drug Evidence Lab Reports
What’s in the Lab Report?
• Evidence Description
• Net Weight
• Reserve Weight
• Drug Identification
• Analyst
• Analytical Methods

What’s not in the Drug Lab 
Report (Fantastic Beasts)? And 

Where to Find Them?
• Spectral Results (Case file)
• Blanks and standards (Case file)
• Laboratory SOPs (Online or 

Request)
• Quality Assurance- Instrument 

Maintenance (Request 
Instrument Log)

• Uncertainty Calculations 
(Spreadsheet in Case file)

• Evidence Handling Procedures

vs.
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Sample Drug Laboratory 
Reports: Example 1

• Questions:
• SOP followed? 
• Chain of Custody
• Number of Tests and Types 

Meet Requirements?
• Evidence Handling
• Uncertainty Calculation
• Data Print out

• Blank
• Quality Assurance 

Procedures According to 
SOP

29



Sample Drug Laboratory Reports: Example 2
30



Sample Drug Laboratory 
Reports: Example 3

• Questions:
• What tests performed?
• Tests in accordance to 

the SOP?
• Microscopic 

Examination
• GC-MS

• Data Print out
• Blank
• Quality Assurance 

Procedures 
According to SOP
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WHAT CAN BE CHALLENGED?
• Collection Procedures (Blood, Urine).

• Seized Drugs Collected? 

• Eliminate the association between the evidence and the client.

• Is Finding Based on the Science or an opinion? How did expert come
up with the Opinion?

• What’s the Burden of Proof? Who made the call? Medical Examiner or
Coroner?

• Create doubt in the expert’s testimony about the evidence



APPLICATION – IPSE DIXIT
(ASSERTION WITHOUT PROOF)

• The expert must provide basis for opinion

• Case file versus “one liner”

• “I performed tests” versus the output of 
those tests

• Legal opinion versus scientific 
observation



SCOPE OF TESTIMONY

• Is the report or testimony a 
scientific finding, a policy 
decision, an interpretation of the 
law?

• Is the analyst staying within the 
scope of their experience?



METHOD - SUFFICIENT TESTING
Freedom or imprisonment - worth a 

second opinion?

• Test different portion of sample
• Post-mortem vs. Antemortem

Sample Collection

• Second confirmatory test

• Deriving chemical structure 
manually

• Consulting reference manuals

• Independent testing



Tested Positive for Oxymorphone, 
Oxycodone, and Fentanyl



An initial toxicology report for Ms. 
Bland, who died in a jail in Waller 
County, Tex., on July 13, showed that 
she had marijuana in her system after 
her death.



Blood and urine tests revealed among those 
substances were various levels of alcohol, 
caffeine, amphetamines, methamphetamines, 
cocaine, opiates, and several forms of THC, which 
is the active ingredient in marijuana.



Molecular weight= 299.36 m/z
Molecular ion= ~ 300 m/z
Base Peak = ~ 300 m/z
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Examples

O OH

N
CH3

CH3O

 Codeine
 Empirical formula

C18H21NO3

 MW?
 Base Peak?
 Molecular Ion?
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2000
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8000

10000

12000
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16000
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22000

24000

26000

28000

30000

32000

34000

36000

m/z-->

Abundance

Scan 573 (5.652 min): codeine.D\data.ms
299.2

207.0
162.2

44.1 115.2

242.1
78.1

270.3
355.0 429.2

40



Examples

O OH

N
CH3

CH3O

 Empirical formula
C18H21NO3

 MW - 299
 Base Peak - 299
 Molecular Ion - 299

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
0
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20000

22000

24000

26000

28000

30000

32000

34000

36000

m/z-->

Abundance

Scan 573 (5.652 min): codeine.D\data.ms
299.2

207.0
162.2

44.1 115.2

242.1
78.1

270.3
355.0 429.2
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Examples

O

N
CH3

CH3O O

50 100 150 200 250 300 350 400 450
0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

110000

/

Abundance

Scan 623 (5.919 min): hydrocodone.D\data.ms
299.2

242.1

185.1115.142.1

82.1
152.1

340.9 404.9 477.1

 Hydrocodone: 
Empirical formula
C18H21NO3

 MW?
 Base Peak?
 Molecular Ion?
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Maintenance and Quality Controls Procedures 
Performed Correctly According to SOPs?

• Daily Autotune
• Quality Control Standards
• Change Septum and Liners
• Run Blanks
• Internal Standard
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QUESTIONS?
Dr. Jasmine M. Drake, Assistant Professor

Administration of Justice Department
Forensic Science Learning 
Graduate Program Director

Jasmine.drake@tsu.edu
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Examples

O

N
CH3

CH3O O

50 100 150 200 250 300 350 400 450
0

10000
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100000
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m/z-->

Abundance

Scan 623 (5.919 min): hydrocodone.D\data.ms
299.2

242.1

185.1115.142.1

82.1
152.1

340.9 404.9 477.1

 Hydrocodone
 Empirical formula

C18H21NO3

 MW - 299
 Base Peak - 299
 Molecular Ion -

299
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Are codeine and hydrocodone 
isomers?

How are they distinguished?
Can all isomers be distinguished 

spectrally and/or chromatographically?



• Culturally sensitive solutions for addressing the opioid problem in these communities

• Consider Socioeconomic factors, such as disparities in access to affordable healthcare 
that may also create barriers for minorities seeking help from rehabilitative treatment 
facilities

• Create evidence-based policies- consider cultural experiences of these populations
• Policies should focus on key issues and culturally sensitive solutions to coping with 

this epidemic
• Exploring minority relations with the criminal justice system
• Increasing the availability of faith-based rehabilitative treatment alternatives
• Availability of low-cost rehabilitative treatment facilities

A Path Forward: Strategies for Addressing the Opioid Epidemic in 
Minority Communities
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• Increasing threat of the opioid epidemic impact on urban, minority communities may be attributed to
several factors

• under-prescribing of prescription opioids to minorities
• the availability of potent new non-methadone synthetic opioids
• and the lack of evidence-based treatment solutions.

• Racial disparities in the under-prescribing of prescription medications in urban communities may cause minorities to
access illicit preparations of these drugs, which are often laced with potent synthetic opioids like fentanyl and
carfentanil.

• Significant spike in the number of opioid overdoses, which may be linked to the availability of synthetic opioids.
• Addition of these potent synthetic opioids to street drugs and counterfeit pill preparations, which are available

on the black market, may also be linked to the increased rates of overdoses over recent years in minority
communities.

• According to CDC data, the reported number of cocaine overdoses for blacks doubled from 1.6 per population of
100,000 in 2003 to 4.3 per population of 100,000 in 2017.

Factors that Contribute to the Problem in Minority Communities
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