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Update laboratory protocols to reduce employees’ exposure to controlled
substances.

e Eliminate measuring net weights of evidence whenever it is not needed for law
enforcement purposes or legal proceedings. Changing this practice will reduce the risk

of drugs becoming airborne during transfer from packaging to scales.

® Hducate all employees, including contracted janitorial staff, on work practices to
minimize possible acrosolization of and surface contamination with evidence materials.
For example, instruct employees to refrain from transporting loose evidence materials

without an enclosed container.

Improve health and safety training in the toxicology laboratory.

® Many toxicology laboratory employees stated they wanted morte ot bettert training.
Current training can be improved by using formalized and varied methods including
visual or interactive training.

e Consider testing employees’ knowledge before and after training to evaluate their
understanding of the training objective.

Remind employees handling biological samples to practice principles of
bloodborne pathogen exposure prevention.

® Hducate employees about the importance of practicing universal precautions for
bloodborne pathogens when handling samples and other solutions, such as capping
tubes before vortex-mixing. These principles will help employees prevent exposute to
illicit drugs from biological evidence and drug standards.

Provide space and encourage employees to store personal items outside
of laboratory areas and vestibules.

Encourage employees with any work-related health concerns to talk to
their healthcare providers about their potential workplace exposures to
illicit drugs.

Review and update PPE practices and storage policies.

toxicology laboratory.

/ e Increase the availability and locations for laboratoty coat storage in vestibules in the
4

e Store new PPE in vestibules or in office areas outside of the toxicology laboratoty. This
prevents potential contamination of unused PPE, provides better access, and makes it

easier to change into new PPE.













Supporting Technical Information

Evaluation of Occupational Exposures to lllicit Drugs
iIn Forensic Laboratories

HHE Report No. 2021-0115-3388
August 2023




























making reagents, and petforming proficiency testing on samples from external agencies. Office work
included data review, data analysis, report wtite-up, and training. Of the 17 toxicology division
employees who participated in interviews, 4 (24%) reported a direct skin, respiratory, or mucous
membrane exposure to suspected illicit drugs at wotk. In two of those four exposures, a sample spilled
or splashed onto the employee. The remaining two reported exposures were from general handling of
samples in the toxicology lab vault and in the annex area. None of the employees reported health

symptoms from the exposures.

In the toxicology lab, employees shared 11 laboratory workstations, each containing a laboratory
benchtop, a fume hood, and equipment for sample and reagent preparation. Although each scientist did -
not have a dedicated workstation, they did have preferred areas and generally used the same one or two
workstations. Shared lab equipment included evaporators, centrifuges, vacuum manifolds, incubatots,
and analytical instrument workstations. Analytical instrument workstations were in the instrument room
in the toxicology lab and consisted of an analytical instrument (e.g., gas chromatograph-mass
spectrometer) connected to a computer with a monitor, keyboard, and mouse. Two laboratory
wotkstations were dedicated to analyzing alcohols and other volatile substances. These were separated

from the other 11 laboratory workstations and were shared among toxicology lab forensic scientists.

Scientists might spend only part of the wotking day in the lab or might conduct lab work on one day
and write reports another day at their desk in the toxicology division offices. Of the 23 respondents -
who completed a written questionnaire, all worked with biological samples either in the laboratory or
the toxicology lab storage vault room. Median hours worked in the lab or vault were 10 hours pet week
(range: 10 minutes—35 hours). The flow of work was determined by the individual scientist. Scientists
prepared reagents, control solutions, and biological sample extractions in batches in the fume hood of
laboratory workstations. Biological evidence requiring the same analyses were batched together.

Scientists prepatred reagents by dissolving compounds into a solution. They used these reagents to
prepate samples for analysis on various analytical instruments. We observed instances of dty reagent
spilling out of its large containet while a scientist prepared reagent solution. Reagents, controls, and
biological samples in tubes were often vortex-mixed to ensure samples and solutions were fully mixed.
We obsetved instances of scientists vortex-mixing solutions using gloved thumbs instead of caps to
cover the tops of tubes. After samples were extracted, this extract was placed into autosampler vials for

analysis using analytical instrument workstations.

The median number of samples handled over the 2 weeks preceding our visit was 90 (range: 0-10,000).
Employees repotted samples contained methamphetamine, cocaine, tetrahydrocannabinol (THC),
heroin, and other drugs (e.g., fentanyl, benzodiazepine, morphine, oxycodone, opioids, amphetamine,
and other amines) (Table C3). The median number of samples processed under a fume hood was

74 (range: 0-300) with most employees (n = 18 of 23, 78%)) reporting using the hood to process all
their samples. Use of a fume hood to process samples was reported to be the default procedure,
especially for samples containing possible bloodborne pathogens or biohazards.

We observed waste that potentially contained bloodborne pathogens being placed in biohazard waste
bins located at each workstation and throughout the laboratory. Waste not containing bloodborne
pathogens was discarded in the regular trash stream. Most toxicology lab employees reported receiving
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Toxicology lab forensic scientists wote disposable lab coats. We observed inconsistent lab coat use. We
observed scientists not weating lab coats when entering the lab for tasks that did not involve working
with samples or at the hood. These tasks included obtaining samples and prepating for analysis. From
written questionnaires, 14 of 23 (61%) toxicology lab employees reported wearing a lab coat or gowns
with all tasks in the 2 weeks ptior and 8 of 23 (35%) reported sometimes wearing lab coats or gowns in

the 2 weeks prior.

There was a sign posted on the door between the toxicology offices and the vestibule with biosafety
information. This sign stated that PPE was available for use but did not specify which PPE was
required to enter the toxicology lab. Clean lab coats and eye protection were stored inside the lab near
the vestibule door. Most lab coats wete stored hanging in this vestibule connecting the toxicology
offices with the toxicology lab. When hanging in the vestibule, lab coats were often touching one
“another. We observed some lab coats hung up at wotkstations near fume hoods and on the backs of

chairs.

From 23 written questionnaires, 22 toxicology lab employees reported weating lab coats ot gowns at
work. Of the 22 toxicology lab employees who reported wearing lab coats or gowns at work, 9 (41%)
changed their lab coat/gown less than once a day or once a day, 5 (23%) changed their coat only when
it got dirty, and 8 (36%) did not change their lab coat or gown at all in the 2 weeks ptior to out visit or
reported changing their lab coat once a week. Management and scientists noted the inability to soutce
lab coats and nitriles gloves in cotrect sizes due to supply chain issues, which may have impacted the
frequency of replacing ot changing these PPE. About half (n = 12 of 22, 54%) of the toxicology lab
employees who repotted wearing lab coats or gowns at work reported receiving training ot written
guidance on when to wear lab coats or gowns or how frequently to change them; 3 of 22 (14%)
reported no training or communication on lab coat or gown use, and 7 of 22 (32%) said they did not

know of any training ot written policies and procedures on use of lab coats or gowns (Figure B2).

We observed eye protection (safety glasses) being worn inconsistently while employées conducted lab
work. While in the lab but not conducting lab work, few scientists wore eye protection. We also
observed scientists handling eye protection with gloved hands. Of 23 employees who completed written
questionnaires, 12 (52%) toxicology lab employees reported always wearing eye protection in the lab,

~ 7 (30%) reported sometimes wearing eye protection in the lab, and 4 (17%) reported never weating eye
protection in the lab. Of 19 employees who reported always or sometimes weating eye protection in the
lab, 2 (11%) reported wearing it because of personal preference, 12 (63%) reported wearing for specific
job duties, and 5 (26%) repotted wearing for both specific job duties and because of personal
preference. Figure B2 summarizes written questionnaire information. Most employees who tepotted
wearing eye protection said they received training or written policies and procedutes on when to wear
eye protection (n = 14 of 19, 74%); 1 of 19 (5%) reported no training or communication on use of eye
protection, and 4 of 19 (21%) reported that they did not know of any training or written policies and

procedutes on use of eye protection.




























efficacy. More research is needed to evaluate this and other factors that impact cleaning efficiency,
including the force, direction, and frequency of cleaning. Sisco et al. [2019] emphasizes the importance
of establishing appropriate cleaning procedures and protocols, stating that remaining surface
background is likely the result of gradual residue buildup or from infrequent cleaning. For cleaning of
large surface areas or surfaces expected to contain higher amounts of methamphetamine and fentanyl
and potentially heroin and other illicit opioids, the EPA recommends a detergent-water solution

[EPA 2021].

Training is another key element to an effective health and safety program. We found that more than
half of toxicology lab employees felt that training needed to be improved. Suggestions by employees
included making training more visual and interactive rathet than reading manuals. This is in line with a
study that found behavioral modeling as being more effective than other types of training [Burke et al.
2006]. Behavioral modeling is a hands-on training method where the trainee observes a role model
performing a task in a safe manner, practices the task, and then receives and incorporates feedback
designed to improve safety when performing the task. Having clear guidelines and integrating training
methods like behavioral modeling can prevent work-related unintentional exposure to illicit drugs

among laboratory workers.

Strengthening training on PPE use can also minimize risk to potential drug exposure. Employees from
both labs reported wearing gloves, gowns, and/or safety glasses most of the time. However, we
obsetved inconsistent PPE use, unclear policies on PPE use and replacement, and improper storage of
PPE, such as hanging lab coats side by side whete they ate touching each other. We also observed that
employees can enter and exit the lab from vestibules that did not provide access to lab coats and other
PPE, suggesting employees can enter the laboratory without any PPE. This is consistent with self-
reports from toxicology lab employees as most reported having been in the lab without wearing any
form of PPE in the 2 weeks priot to our visit.

When updating PPE guidelines, employers can take two approaches: a geographical approach or a task-
based approach. In a geographical approach, PPE standards are recommended and enforced by area.
This can work well for the toxicology lab division whete overall tasks are similar regardless of the
sample contents and where we would expect trace amounts of drugs in the samples. About half of
toxicology lab employees described wearing PPE for certain tasks while the rest cited a physical location
(.e., lab) as the reason for wearing their PPE. A clear policy of where and what PPE is required can
help with adherence to PPE standards and minimize confusion surrounding why PPE is required.

Because of the variability in incoming evidence, task-based protocols may be more effective for the
crime lab division. Guidance on what PPE should be used for a specific type and amount of evidence
and associated handling practices can reduce exposure. Policies on how scientists should process
evidence and should notify scientists working neatby when they are processing evidence items that
could result in unintended exposure can also help with risk assessment and risk management in the
laboratory. PPE should always be used in the context of an overall health and safety program that
provides adequate training, retraining, and periodic testing of the workers” knowledge of the proper use
of PPE.













Section C: Tables

Table C1. Participant demographic information and job characteristics from virtual interviews (n=34)

Demographic characteristics

Toxicology laboratory

Crime laboratory

employees employees
(n=17) (n=17)
Male, No. (%) 2(12) 6 (35)
Age in years, Median (Range) 39 (26-48) 42 (26-65)
Job characte[istics
Years with this state agency, Median (Range) 5(0.5-21) 17 (1-26)
Hours worked per week, Median (Range) 40 (40-62) 40 (30-50)
Job title, No. (%)
Scientist or technician 9 (53) 15 (88)
Lab manager, property & 8 (47) 2(12)

evidence custodian, or other

Table C2. Participant demographic information and job
characteristics from written questionnaires (n = 23)

Demographic characteristics

Median (Range)

Male, No. (%) 4 (17)
Age in years 42 (25-58)
Job characteristics
Years with toxicology laboratory 4 (0.25—21)
Hours worked in the past 2 weeks 80 (32-90)
Hours worked in the laboratory or vault 20 (1-60)
room in the past 2 weeks
Job titles, No. (%)
Scientist or technician 15 (65)
Property & evidence custodian or 8 (35)

other




Table C3. Frequency, location, and potential exposure from work with biological samples from written
questionnaires administered to toxicology laboratory employees (n = 23)

Number of samples handled in the past 2 weeks, Median (Range) 90 (0-1000)

Number of samples processed under a fume hood, Median (Range) 74 (0-300)

Number of employees processing samples under a fume hood, No. (%)

Yes 18 (78)
No 5 (22)
Number of employees reporting potential exposure to the following drugs, No. (%)
Methamphetamine 10 (43)
Cocaine 7 (30)
Heroin 6 (26)
Tetrahydrocannabinol 7 (30)
Other drugs 8 (35)
Unknown 11 (48)




Table C4. Description of self-reported cleaning and hygiene
practices as abstracted from written questionnaires administered

to toxicology Iaboratory employees (n = 23)

Cleaning Practices No. (%)
Participated in cleaning
Yes 14 (61)
No 9 (39)
Areas of cleaning*
Lab bench 13 (57)
Common areas in the lab 7 (30)
Shared equipment 4 (17)
Hood 11 (48)
Vault room 0(-)
Types of cleaning*
Clean surfaces with dry cloth 2(9)
Clean surfaces with wet cloth/paper 13 (67)
Remove biohazard or other waste 8 (35)
Other types of cleaning 2(9)
Types of cleaning solution used*
Water 4(17)
Disinfectant wipes 11 (48)
Bleach 10 (43)
Methanol 12 (62)
Hygiene Practices
Washing hands upon entering/leaving the lab
Always 14 (61)
- Sometimes 8 (35)
Never 0(@)
Missing 14)
Washing hands before eating/drinking
Always 16 (70)
Sometimes 7 (30)
Never 0()
Washing hands after glove removal
Every time 11 (48)
Sometimes 10 (43)
Never 0(-)
Missing 29

*Participants could choose more than one option

=
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Table C5. Surface sample results (ug/100 cm?)

Area Location Methamphetamine  Cocaine  Fentanyl  Heroin
Tox Lab Supply vent cover 0.044 0.0042 NR NR
Tox Lab Return vent cover 0.021 0.0059 NR NR
Tox Lab Centrifuge 0.0025 NR NR NR
Tox Lab Centrifuge 0.0011 NR NR NR
Tox Lab Centrifuge NR NR NR NR
Tox Lab Centrifuge NR NR NR NR
Tox Lab Laboratory bench surface 0.0019 NR NR NR
Tox Lab Laboratory bench surface 0.0014 NR NR NR
Tox Lab Laboratory bench surface 0.0013 NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Laboratory bench surface NR NR NR NR
Tox Lab Door handle NR 0.0021 NR NR
Tox Lab Door handle NR NR NR NR
Tox Lab Door handle NR NR NR NR
Tox Lab Door handle NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab ~ Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR “NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Hood surface NR NR NR NR
Tox Lab Instrument keyboard NR NR NR NR
Tox Lab Instrument keyboard NR NR NR NR
Tox Lab Instrument keyboard NR NR NR NR
Tox Lab Transaction keyboard NR NR NR NR
[ c+)




Table C5 continued. Surface sample results (ug/100 cm?)

Area Location Methamphetamine  Cocaine  Fentanyl  Heroin
Tox Lab Transaction scanner NR NR NR NR
Tox Lab Freezer door handle NR NR NR NR
Tox Lab Freezer lock surface NR NR NR NR
Tox Lab Refrigerator door handle NR NR NR NR
Crime Lab Hood sash 2.1 0.12 NR 0.0046
Crime Lab Hood sash 0.53 1.6 0.059 0.059
Crime Lab Laboratory bench surface 0.43 0.086 0.055 0.053
Crime Lab Laboratory bench surface 0.089 0.062 0.0027 0.0037
Crime Lab Bottom of door 0.080 0.017 NR NR
Crime Lab Keyboard 0.078 0.21 0.056 0.015
Crime Lab Keyboard : 0.0068 0.019 0.0039  0.0029
Crime Lab ' Door handle 0.048 0.058 NR 0.0037
Crime Lab Door handle 0.0077 0.035 NR 0.0013
Crime Lab Door handle NR NR NR NR
Annex Lab ~ Hood surface 0.29 0.052 NR NR
Annex Lab Hood sash 0.15 0.11 NR NR
Annex Lab Hood sash 0.038 0.043 NR 0.0016
Annex Lab Supply vent cover 0.066 0.016 NR NR
Annex Lab Centrifuge 0.030 0.0022 NR NR
Annex Lab Door handle . 0.0038 NR NR NR
Annex Office Door handle NR 0.0023 NR NR
Break Room Microwave exhaust 0.0015 NR NR NR
Break Room Table NR NR NR NR

NR = not reportable, meaning the result was under the reporting limit of 1 ng (0.001 pg) per sampie
Tox Lab = toxicology lab










This page left intentionally blank







