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1. Title slide. This presentation will show dermal exposure of pesticide applicators by using fluorescent tracers. These tracers will show dermal exposure from two types of settings of applications airblast sprayers to a citrus grove and a greenhouse application.
2. Background. Of the 4 routes of potential exposure, dermal, oral, inhalation, and ocular, dermal exposure is, by far, the most common. Studies show 97% of all pesticide exposures during the pesticide application are by the dermal route of entry. Take a look at the picture on the left side of the screen. This person was mixing, loading and making a spray application without wearing gloves; there was fluorescent dye in the product added to the tank mix to illustrate exposure.  Under normal light conditions, their hands look clean and uncontaminated. However, if we take a look at the same hands at the right under a black light, we can see how much pesticide is really on their hands from the fluorescent marker. If this person had worn a pair of gloves, they would have greatly reduced their exposure which reduces their hazard. Remember, hazard depends on toxicity and exposure.
3. Label statements remind handlers of the PPE that is required to be worn while handling the product. Labels vary in their PPE statement so that “one size does not fit all.” You have to read each individual’s product label to make sure you wear the correct PPE. Following these directions is also a legal requirement that is regulated by FDACS.
4. Let’s look at some examples of situations that may occur with typical airblast applications in a Florida citrus grove. This person is wearing gloves and pouring a wettable formulation of Sevin into the tank of an airblast sprayer. In an open system, such as this, powder can become airborne; spills and splashes may occur. A person who is transferring a diluted spray mix from a mixing tank to the sprayer’s tank via hose may also be exposed. Even with this type of system, leaks can occur, thus contact with dilute spray mix is likely if the handler is not wearing gloves.

5. With this airblast application in the citrus grove, spray mist could be felt from where this photo was taken – about 60 feet away.
6. A fairly easy way to demonstrate potential dermal exposure to pesticides is to use a fluorescent marker as previously seen. The marker is mixed with water prior to simulating typical pesticide handling activities. Following the handling activity, the handler is illuminated by a black light. The marker will fluoresce from the effect of the black light on those areas of the skin that were contacted by spray. The next several slides will demonstrate a couple of examples which may occur with typical activities. This applicator is wearing a dual cartridge respirator and goggles. He will next apply the spray mixture from an open airblast rig.
7. After spraying from the open sprayer for 90 minutes, this was his face photographed under black light. Notice how the fluorescent marker shows around the goggles and respirator.

8. This is the back and neck of the same applicator. Notice how the dye fluoresces on his ears, neck, and down his back. Although he was wearing coveralls, spray went down the coveralls onto his bare skin.
9. These are the backs of hands from handling activities where no gloves were worn.
10. This is the same person; this photograph is of the palms of his hands. Handling hoses, repairing equipment, and the actual spraying can lead to this type of exposure. Gloves are an inexpensive means for providing dermal protection.

11. This is exposure to his forearm where no sleeves were worn.

12. Exposure to spray mist also occurs in greenhouse settings. This applicator appears to be wearing suitable PPE for this type of application.

13. This applicator appears to be wearing PPE for bodily upper body protection; however, its protective value is questionable since the sleeves are pulled up, the front is open, and there is no hand protection. Also, he is not wearing any protection on his legs. As in the last segment with airblast applications, we’ll show how the fluorescent marker appeared on exposed areas of the body of this handler from a greenhouse application setting.

14. In addition to spray exposure, workers contact overhanging wet foliage as they move through the rows of the greenhouse.

15. After making a typical greenhouse application, here’s how those workers appeared under a black light. This is the face of an applicator exposed to spray mist, deposition on the neck, under the chin, on the ear, and side of the face.

16. This is the hand and forearm of an applicator who did not wear gloves or protective clothing.

17. This is the fluorescent tracer illuminating on the pants due to contact with foliage overhanging from the greenhouse benches. Although he was wearing blue jeans, the cotton material absorbs the material and would be of little value in protection from exposure.

18. The photo of the first greenhouse applicator that appeared to be sufficiently protected had a problem with his chemical-resistant coverall – a breakthrough. Contact with wet foliage for one hour resulted in substantial deposition on the fronts and sides of the legs, especially the knees and thighs.
19. These are the feet of one of the handlers who applied while wearing tennis shoes; the canvas shoes became saturated from the dripping foliage.
20. In summary, black light and fluorescent tracers dramatically show how pesticide exposure may occur, even when wearing PPE. To minimize exposure, follow the PPE of each labeled product – each will be unique in its own way. Not wearing PPE correctly may be just as ineffective in protection as wearing no PPE at all. Many PPE items are not designed to be used repeatedly over and over, and these items become worn out and some can tear. Discard of such items.
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