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 Overgrowth of microscopic algae - cyanobacteria

 Major Public Health concern in the last decades.

 Short & long-term health effects.

 Multiple exposure pathways: dermal, ingestion, 
inhalation.

 Affect populations that live, work or recreate in 
nearby areas.

HABs – why are they so important?

https://www.positivelyosceola.com/florida-health-officials-
issue-blue-green-algae-bloom-alert-for-lake-marian/

Wet spring, warm temps in Minnesota could 
spur toxic algae blooms | MPR News

Munaretto, 2009

https://www.mprnews.org/story/2022/06/18/wet-spring-warm-temps-in-minnesota-could-spur-toxic-algae-blooms
https://www.mprnews.org/story/2022/06/18/wet-spring-warm-temps-in-minnesota-could-spur-toxic-algae-blooms


• Microcystins are toxins produced by HABs
• Organic cyclic heptapeptides
• More than 200 natural variants
• Different forms have different toxicities

HABs toxicity



The DISPEL project
• Funded by the Florida Dept. of Health since 2019
• 126+ recruited participants
• Study cohort: Florida residents, workers & visitors
• “Citizen science project”: samples provided by participants

Diversity and Innovation in Screening 
and Prevention of Exposure over the Long-term 

(DISPEL) to Harmful Algal Blooms

DISPEL Study 
website



Sampling targeted around Lake 
Okeechobee down the 
Caloosahatchee River to Cape 
Coral & in the St. Lucie estuary

We’re 
interested in 
recruiting 
anyone in 
Florida who 
lives or works 
near areas 
that 
historically 
have blue-
green HABs

South Florida HAB hot spots = participant 
recruitment areas



Remote recruitment and participant sample 
contribution

Recruitment strategies:

 Working with community organizations and 
stakeholder groups
 Presentation to organization leadership
 Presentations at community meetings

 Postal mail flyers
 Areas of interest identified by present and 

historical HAB incidence
 Addresses accessed from registered voter 

roles
 Typical mail volume: approx. 1000-5000 

flyers in a town/geographic area

 Media coverage



Sampling kits
• Consent participants on Zoom

• Ship participants a sampling kit

• Video instructions and live 
telephone/Zoom instructions 

• Participants return samples by mail 
to UM and University of Minnesota 

Remote citizen science sampling 



Participant Collection:

• One Outdoor water sample 
from place of exposure

• One tap water sample 

Water sample collection

Microcystin 
extraction and 
analysis via mass 
spectrometry

Microcystin 
analysis via ELISA 
(Enzyme-linked 
immunosorbent assay)



Nasal swabs collection

Mass spectrometry

ELISA (Enzyme-linked 
immunosorbent assay)

Microcystin 
extraction & 

analysis
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WHO guidelines

Our findings

World Health Organization guidelines for drinking water                     1 µg/L MC-LR (WHO 2003).

Microcystin in water samples 
Total:  97 analyzed,18 positive

Microcystin in tap 
water samples
Total: 97 analyzed
No positives 



Microcystin analysis in nasal swabs

94% of samples positive for 
MC, false positives?

Higher concentrations

Total MC

Easier and faster analysis

ELISA           vs.         Mass spectrometry

56% of samples positive for MC

Lower concentrations

Congener differentiation, only MC-
LA detected

Longer time, higher accuracy

Our results

Methods 
comparison

Microcystin in nasal swabs samples
Total: 34 analyzed via mass spec.
18 positive



Future
work

Using silicon wristbands 
as personal sampling 

devices for microcystin 
detection



Thank you!

Questions?



Spare slides 
for more info



DISPEL to HABs Case Exposure 
Definition 

Dermal 
Exposure

Skin contacting 
H2O with Blue-
green algae or 
touching Blue-

green algae 
directly 

Inhalation 
Exposure

Exposed to spray 
from fresh or 

brackish water 
that has Blue-
green algae 

Time 
Component

A minimum of 
continuous 20 

minutes

A minimum of 
one hour

Place 
Component

At Work
At Residence
Recreational

At work
At Residence
Recreational

Distance 
Component

Direct Skin Contact 

Within 50 ft from 
water body

Rapid Response Team Activity
If the above Case Definition(s) are met, then the DISPEL team 
would meet the cohort participant in 24-48 hrs to collect PFT, 

nasal swab, microbiome, blood, and/or water samples.

DISPEL 
Researc
h Team 
Respons
e:

Rapid 
Assessment

1. Spirometry
2. Nasal Swab
3. Blood
4. Water 

Samples
5. Microbiome 

(banked)

1. Spirometry
2. Nasal Swab
3. Blood
4. Water 

Samples
5. Microbiome 

(banked)
• Participants do not need to have a pre-existing exposure to enroll.
• Ideally we enroll participants and collect baseline data first
• Not all participants will have an exposure



dxm1457@earth.miami.edu

Daniela Maizel
dxm1457@earth.miami.edu



Microcystin extraction



Recruitment activities
Community engagement
 U.S. Army Corps of Engineers

 South Florida Water Management District

 Florida Dept. of Environmental Protection

 Rivers Coalition

 FL 18th congressional district office (Rep. Mast)

 Indian Riverkeeper

 Miami Waterkeeper

 Calusa Waterkeeper

 Friends of the Everglades

 Audobon Florida

 Florida Oceanographic Society

 Sierra Club (Belle Glade area)

 Captains for Clean Water

 HAB Assessment of Lake Okeechobee (HALO) research group at 
FAU

 Florida Poison Control Centers

 Various fire departments

Postal mail flyer distribution 
areas
 Alva: 4500 flyers

 Moore Haven: 500 flyers

 Taylor Creek: 1500 flyers

 Buckhead Ridge: 1500 flyers

 Palm City area: 6000 flyers
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