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Introduction

« /oonofic threat of Rift Valley tever virus (RVFV)

Epidemic and financial impoc’r (Clements, et al, 2007; Sindato, et al, 2011)
An Arthropod-Borne - Arbovirus ,,,,h
Medically and Agriculturally important in AfricQ Hughes-Fraire, et a, 2011)

Causes outbreaks impact both human and animal health (kegami &
Makino, 2011)

e Bans on movement of ani

i

nd products
L Oie
. . e /ﬁ
« Organizations and researchers
o Concern of occupational biosafety nico, 2011)

o Constitutes an important public health issue (archer, et al, 2011)
o Potential to be globally significant (strauss a strauss, 2008)
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Overview
Rift Valley fever virus

Isolated from lamb in Kenya, Africa’s Rift Valley pasney, era, 193

Responsible for severe disease in sub-Saharan Africa for

Over 70 yeOrS (Hartley, et al, 2011)
o In2010 o, 2011)
« 238 human infections, 26 deaths
* 14,342 animal infections, 8,877 confirmed deaths
» Subclinical cases difficult to quantify

Rift Valley fever Virus sndao, eta, 20m)

o Family: Bunyaviridae Genus: Phlebovirus
o Single stranded, negative RNA virus
o Genome
« Made up of S- M- and L- segments
each containing a separate nucleocapsid

within the virion #1200
Adapted from Geisbert, et al, 2001




Overview
Rift Valley fever virus

« Epidemiology
o As mentioned RVFV is a mosquito tfransmitted disease

« Virus can be transmitted (vertically) from mother to eggs (Hartley, et al, 2011)

« Commonly transmitted by Aedes, Culex, and Culicoides sp. (urel, et al,
2008)

 Humans and Ruminants amplify Vvirus (sindato, et al, 2011)
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o Humans also infect via (Hartley, et al, 2011)
« Contact of infected blood or tissue
« Inhalation of aerosol during slaughter of infected livestock
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Overview
Rift Valley fever virus

Human Health (Sindato, et al, 2011)
o Incubation period 2-6 days

Clinical Signs
o Flu-like syndrome, hemorrhagic fever (37.8-40°C), strong headaches, body

pain, dizziness, nauseq, epigastric discomfort, photophobia-retinitis,
anorexia, and hemorrhage from body cavities

o <2% can progress from illness to death

Recovery within 4-7 days




Overview
Rift Valley fever virus

Animal Health (Spickler & Roth, 2006)

o Incubation
« 12-36 hours in newborn lambs
« Up to 72 hours in sheep, cattle, and dogs

Clinical Signs
o Fever (40-42°C), anorexia, lymphadenopathy, weakness,
nasal discharge, and usually death within 36 hrs S o

Recovery
o Lambs: 90-100% mortality
o Cattle: 10-70% mortality ¢ 2=
o Abortion is typical in 90-100% of affect ewes ond co’r’rle




Overview of Rift Valley
fever virus

« Diagnosis
o RVFV treated as emergency (archer, et al, 2011
o Dependent on virus or nucleic acid isolation (clements, et al, 2007)
* Via RT-PCR or isolation in mice or cell culture (nico, 2011)

« Vero Eé6 (African green monkey) cells
« BHK-21 (baby hamster kidney) cells AU e

o Immunoassay ‘
+ Anfigen detection el
« Antibody detection Nets AT
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Overview
Rift Valley fever virus

« Prevention and control

o Aftenuated and Killed Vaccines

o Vector control
» Insecticides
» Repellants
« Clothing

e Treatment



Overview
Rift Valley fever V1rus

ates human disease

------------------

o |mpor'|'(]nce (Murray, et al, 2010 & Hartley, et al, 2011)
o West Nile virus (WNV) in 1999-present
« Exotic arbovirus endemic in North America
« Due to presence competent mosquito vector
o Outbreaks confirmed in Yemen and Saudi Arabia in 2000
« Turell, et al, 2008
o Demonstrated the vector
competence of North American
mMosquito species
« Competent vector
o Culex tarsalis
o Aedes vexans from Louisiana and Florida
o Hughes-Fraire, ef al, 2011

« Epidemic/economic model determined a potential loss of
$120 million- $2.3 billion
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Overview
Occupational Biosafety

o | N TrO d UcC T|O N (coc, 2009: Harding & Byers, 2006)

o Biosafety /ﬁ\
« Consistent application of safety measures

o Biohazard
» Biological agent or condition that causes a hazard

o Biosecurity
« Designed to prevent misuse of microorganisms

NO ENTRY

STRICT
[
BIOHAZARD

BIO-SECURITY
IN EFFECT




Overview
Occupational Biosafety

« History

o Biosafety limited to last 150 years

« Empirical practices go to ancient times (siock, 2001)
o The Odyssey — Homer (rieu, 1952)

o Susruta — Hindu Physician

o Black Plague Middle Ages

o Venice Magistry, 1438

o Many others...

Holmes Pasteur Lister Koch



Overview
Occupational Biosafety

« Laboratory acquired infections (LAI) coc. 209
o Due a break down in microbiological practices

SHARPS
DISPOSAL

N\\}JQ;JJ\I\‘_J‘] {

DEPOSIT BROKEN
GLASS HERE

i

* Risk of LA

o Transmission hazards
« Mouth pipettes, syringe and needle,
spills and splashes, efc...

o Reported late 1880’s
» Brucellosis, glanders, diphtheria, cholera, tetanus, & Typhoid fever

o Epidemiological review
« Kisskalt, 1915

with Public Health




Overview
Occupational Biosafety

o Studies of LAIs
A

. Pike & Sulkin (1935-1978)

o 4,079 reported infections
o 168 fatalities

« Harding & Byers (1979-2005) Fourth eiion
o 1,141 re.p?orTed infections Laboratory-acquired
o 24 fatalities Infections

History, incidence, causes and preventions

*Not all LAls reported ( \ J ,

C.H. Collins & D.A. Kennedy



Overview
Occupational Biosafety

BSL-1: Student training/teaching labs

o Agents are well-defined and characterized
Not known to cause disease

BSL-2: Clinical/diagnostic labs
o Agents are considered moderate-risk agents
Associated with human disease (varying severity)
o Openbench
Standard microbiological techniques
o Probability of splashes and aerosols is low

BSL-3: Research/production facilities
o Agents may be indigenous or exotic
Associated with serious and potentially lethal infections
Potential for respiratory transmission
o High fransmissibility by aerosols

BSL-4: Dangerous/exotic laboratories

o Agents pose high individual risk of life-threatening disease
Vaccine or therapy may not be available




Field Experience

« Organization History
o Arthropod-Borne Animal Disease Research Unit (ABADRU)

o Moved from Laramie, WY -> Manhattan, KS /\?‘_\\\ﬁ _: $
« Cooperative with K-State researchers i &, ¥ o F
- Biosecurity Research Institute (BRI) \\f\\ ‘, e T

o Study animal diseases transmitted by arthropods o N T 5:‘1::-_
« Bluetongue virus (BTV) \GS[I)A |\ ’/

* Vesicular Stomatitis virus (VSV)
» Epizootic Hemorrhagic Disease virus (EHDV)
« Rift Valley fever virus (RVFV)

ri United States
Department of Agriculture

ABADRU
BRI

Biosecurity Research Institute

Public Health

« Importance
0 Pubhc health and U.S. livestock




Field Experience

« Role & Objectives
o USDA ABADRU
« Rift Valley fever virus
« Zoonotic disease research
« Occupational hazard guidelines
« Laboratory biosafety

A  ABADRU

USDA
d
— g::lt:rtrﬁt:;ﬁ:f Agriculture




Field Experience
Student Activities

* Mouse work

o Culicoides sonorensis
o Immunologic response from feeding

 Lab work

o Methods and procedures
o Occupational hazards and biosafety




Field Experience

Student Activities
* Frontier Field Trip

o U.S.-Mexico Border Port of Entry (USPOE) in Santa Teresa, NM

« Border control interdiction and trade security

» Immigration Policy Border Communities Conference

* NM Border Authority

» U.S. Customs and Border Protection (USCBP)

* Food and Drug Administration (FDA)

 New Mexico Department of Agriculture,
at the Chihuahua Regional Cattle Union
Livestock Facilities

Figure 1. Live comle expocts om
Mexico via the Santa Teresa. NM pont

[ ) of eriry 10 the Urites Ststes. Augut
2000~ Ay 2001



Field Experience
Student Activities

e PrOdUCT Arthropod-Borne Anirnal Diseases
] o ) Research Llni1_:: B=L-2 Laboratary
o Biosafety Training PowerPoints Biosafety
Training Module
| |
[ ] Need w CREAOT UMiE 1S BSUn
o No tutorials specific to the BSL-2 Laboratory T o a1

... T CGAHR H.BAI:IRI_.I_

« Use
o Provide safety information
o Knowledge to be proactive during training period
o Completion of presentation
» Quiz to provide certificate of completion

_THINK
A TSy  SAFETY
Keep area clear. \EE'EA"’:IIC\)?IH % FIR ST

KEEP AREA CLEAR J




Field Experience
Student Activities

PI’Od U CT Arthropod-Borne Animal Diseases

o Virus Overview Training PowerPoint
« Rift Valley fever virus
« Bluetongue virus

Benefit

o Student and temp-works need basic virology
o Understand why the ABADRU research is important

Use

o Health impact and risks of viruses
o Self-vigilance to increase biosafety
o Completion of presentation
« Quiz to provide certificate of completion

Research Unit Riftwalley Fever

virus and Bluetongue wWirls
Overyie

108, ARS, Arthropod-Barne Animal Cizeases
Research Uit [ABADRIN

Center For Grain and &nimal Health Research
[(EAHF] Manhattan, KS

© inkom Rod. MS
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Field Experience
Student Activities

Product

o Preliminary evaluation of P50 Microdose NeedleFree Injection System®© in
BSL-2 laboratory

Benefit

o Increase worker biosafety

o Improve the immunologic response from vaccines

o Reduce the need to raise Culicoides sonorensis (midge)
strains for research

Use in a controlled research facility

o Administer modified live vaccines (such as MP-12)
o Live Rift Valley fever virus [ 4



Assessment of Biosafety for
Needle-free Intradermal Delivery

Occupational biosafety

o Workers in bioresearch laboratories
« Zoonotic agents

RiS |<S Ond SOfeTy (Deng, et al, 2012; Mitragotri, 2005)
o Compared to traditional needle and syringe

Risks of aerosol generation gewung  isensen, 2009)




Objectives

To characterize potential risks of the P50 Microdose
NeedleFree Injection System®© for infradermal injection
of infectious agents or modified live vaccines in BSL-2
and BSL-3 laboratories

To evaluate differences in surface splatter and
wetness for fest dose and pressure combinations



Materials & Methods

« Donated Boer goat forelimbs with infact hide
o Stored in asealed bag at -20°C

[N W T
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« P50 Microdose NeedleFree Injection System®©
o Compressed CO, as a power source




Materials & Methods

 Two Solutions

o 5% Crystal Violet
o Germ Juice®

« Doses/pressure
o 50 uL/100 psi
o 100 uL/?0 psi
o 250 uL/?0 psi




Results

Germ Juice® Solution
Limb Location Right Front Data Points Mean
Wetness (mm) 50ul/100psi 22 21 19  23% 27* 27* 23.2
Pooling (y/n) 50 uL/100 psi o 0 O 0* 0* 0* 0.0%
Surface splatter (mm) 50 uL/100 psi 19 0 14 207 22% 25% 16.7
Aerosolization (y/n) 50 uL/100 psi . : . 0* 0* 1% 33.3%
Wetness (mm) 100 uL/90 psi 27 33 25  22* 28* 28% 27.2
Pooling (y/n) 100 uL/90 psi 1 0 1 1% 0* 1% 66.7%
Surface splatter (mm) 100 uL/90 psi 25 20 20 26* 24% 29% 24.0
Aerosolization (y/n) 100 uL/90 psi : : . 1% 1% 1% 100.0%
Wetness (mm) 250 uL/90 psi 35 33 35 36* 40% 52% 38.5
Pooling (y/n) 250 uL/90 psi 1 0 1 1* 1* 1* 83.3%
Surface splatter (mm) 250 uL/90 psi o 0 70 35* 31% 0* 22.7
Aerosolization (y/n) 250 uL/90 psi : : . 1% 1% 1% 100.0%




Limb Location
Wetness (mm)

Pooling (y/n)

Surface splatter (mm)

Aerosolization (y/n)

Wetness (mm)

Pooling (y/n)

Surface splatter (mm)

Aerosolization (y/n)

Wetness (mm)

Pooling (y/n)

Surface splatter (mm)

Aerosolization (y/n)

Results

Crystal Violet Solution

Left Front
50 uLL/100 psi
50 uL/100 psi
50 uL/100 psi
50 uL/100 psi
100 uL/90 psi
100 uL/90 psi
100 uL/90 psi
100 uL/90 psi
250 uL/90 psi
250 uL/90 psi
250 uL/90 psi
250 uL/90 psi

25 21
0 1
0 O

30 22
0 1
0 30

43 53
1 0
0 O

22

0

0

25

20

63

Data Points
34*
1*
0*
0*
28%
1>(-
25%
1>(-
35*
1>(-
27%
1>(-

25%
1>(-
0>(-
0>(-

24*
1>(-

20*
1>(-

28*
0>(-

24*
1*

26*
0*
O*
0*

26*
1*

21*
1*

51*
1*

37*
1*

Mean
25.5
50.0%
0.0
0.0%
25.8
83.3%
19.3
100.0%
45.5
66.7%
14.7
100.0%



Results

Millimeter (mm)
[ oo = (Wg] [=}]
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[y
=

(e

Wetness (Germ Juice ©) Surface Splatter (Germ Juice ®)

30.0

25.0

]
=
o

B 50 uL/100 psi M 50 ulL/100 psi

m 100 uL/90 psi M 100 uL/90 psi

Millimeter (mm)
=
s
o

1250 uL/90 psi s 100 1250 uL/90 psi

5.0

0.0

Mean (X)




Results

Wetness (Crystal Violet)

Surface Splatter (Crystal Violet)

80 250
m L
200 |
m L
E -
g0 | . E 150 | .
g B 50 ul/100 psi T m 50 ul/100 psi
m L
E B 100 uL/90 psi E 0o B 100 uL/90 psi
= =1 I
;3?0 [ ® 250 uL/90 psi ; B 250 ul/90 psi
m L
50
10 -
0 0.0
1 2 3 4 5 6 Wan ()
([ J ([ J
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Conclusion
Advances in fechnolo BE
o Evaluate the safety o CAREFUL

o Practical Opp”COﬂOﬂ THE BEST SAFETY
DEVICE IS A CAREFUL
WORKER, GET THE
SAFETY HABIT

Success of the device
o Subcutaneous and inframuscular injections &

4

o Accuracy of infradermal delivery \
o Interest for research purposes

More data points needed

o Statistical difference
o Other devices

Safety of device

o Needle-less use
o Aerosolization




Summary

« Gains /\%

o Knowledge
o Understanding
o Risks and hazards

- Disciplines g\ !!

o Public health
o Animal health

NO!
PATHOGENS
IN THIS
FREEZER

CHEMICALS AND
SAMPLES ONLY
NO FOOD ITEMS!

=
ABADRU

KANSAS STATER=Y USDA
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UNIVERSITY
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Thanks to my brother Levi Roof



