Protective face shield with superior peripheral fit for improved protection from harmful agents in the air

I. FIELD OF INVENTION
The present invention generally relates to personal protection systems for daily use to protect wearer from contaminants or harmful agents in the air. More particularly, the system of the invention offers high level of barrier protection from contaminants with reduced level of discomfort to wearer and breathing resistance.
II. BACKGROUND
Facemasks offer protection to the wearer’s nose and mouth from potentially harmful aerosols to some extent depending on the mask type and the harmful material.  Cloth facemasks are sometimes recommended by public health agencies for disease “source control” in epidemic situations to protect others from virus laden droplets. However, the major problems associated with wearing facemasks are breathing resistance, dyspnea, irritations and communication problems. Facemasks also do not offer any protection to the eyes. 
Face shields are well known personal protective equipment (PPE) that provide barrier protection to wearer’s facial area and related mucous membranes (eyes, nose, mouth) from external hazards including but not limited to potentially infectious materials. The major disadvantage with face shields is that that there is a lack of good facial seal or the peripheral fit is much poorer as compared to facemasks. This easily allows for aerosol penetration leading to contact with harmful material. 
For this reason, face-shields are not advised to be used as solitary face protection device but rather as adjunctive to other PPE such as facemasks. Using both, facemask and face shield together, is believed to offer superior protection against harmful aerosols as compared to using just either one.
III. SUMMARY
The present invention relates to novel PPE that combines the protection offered by both facemask and face shield while alleviating the discomfort and disadvantages associated with them. 
The PPE or face shield encircles the face of the wearer including eyes, nose and mouth. It fits closely around the wearers face to reduce or prevent contaminants or harmful agents in the air from passing into the enclosed space of the face shield. The air comes into the face shield from the top or bottom or sides of the shield or any combination of these. Filters can be applied on the top or bottom or sides or any combination of these to filter the incoming air, thereby increasing the protection from airborne contaminants. 
The open edges of the face shield are covered with a seal for increased comfort to the wearer. The face shield also has an elastic band to support wearing it. Some versions of the invention can be without elastic bands and the face shield holds on to the wearers face by sealant forces or by the forces that are created by the sides of the face shield. 
IV. DESCRIPTION OF THE FIGURES
Figure 1. Typical shape for face shield template;
Figure 2. Front perspective view of face shield
V. DETAILED DESCRIPTION
[01] The PPE is made of four components namely (1) the visor, (2) the seal, (3) the filter and (4) elastic bands.
[02] The visor can either be injection molded or produced from extruded flat sheets. The material for the visor can be polycarbonate, PET, PETG or any other transparent plastic sheet with similar properties. The thickness of the sheet is usually in the range of 0.3 – 1.0 mm but can be higher or lower depending on the material type.
[03] When the visor is produced from flat sheets, the sheet is first cut in a specific shape and size as shown in Figure 1 using either a laser cutter or any other plastic cutting machine or process. Figure 1 shows only a typical shape or size of the sheet cut to produce the visor. This shape and size can vary considerably to produce the final PPE that comfortably fits a person.
[04] The cut sheet is folded along the dotted lines as shown in Figure 1 using a customized pressure machine or any other processes capable of permanently folding the parts of the sheet. All the folds are in the same side of the sheet and the fold angle can vary between 60 to 120 degrees.
[05] The folded and unfolded parts are then glued together using a suitable glue (e.g. di- or trimethylene chloride for polycarbonate) to produce the final form of the visor as shown in Figure 2.
[06] The visor can also be injection molded into its current form or to a modified form which is similar to the current form (Figure 2).
[07] The seal is applied across the entire edge of the visor for increased comfort to the wearer. This seal can be made of rubber or fabric or any other suitable material (Figure 2).
[08] A filter is applied at the bottom part of the visor (Figure 2). The filter is supported along the edges of the visor. The length of the filter along the edges of the visor can be chosen such that the resulting face shield produces a partial seal or a complete seal on the wearer’s face from the bottom. This filter is applied to reduce or prevent the spread of aerosols produced by the wearer into the surrounding environment and to offer superior protection to the wearer from aerosols in the surrounding environment. The material for the filter is a stretchable cotton cloth or any other approved filter material attached to a stretchable support on the sides.
[09] A fabric tape or any other commercially available tape is used to cover the filter material that is in contact with the visor for improved appearance of the face shield (Figure 2).
[10] Two elastic bands are fixed into the visor for the face shield to be supported around the ears while being worn by the wearer (Figure 2). This is optional and the face shield can also be supported by wearer’s face on the sides without the use of elastic bands.
[11] Optionally, a filter can also be applied on the top part of the visor, which will potentially render the face shield to be able to completely or partially seal around the wearer’s face. While this will offer superior protection against harmful aerosols, this will also result in reduced breathability of the PPE. 
[12] Optionally, holes are created on both sides of the visor, (Figure 2) using a punching machine or any other process that can create perforations on plastic sheets, in order to improve the breathability of the face shield. Filters can be applied on these holes to filter the incoming air.
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VII. CLAIMS
1. A face shield, comprising:
at least visor from clear plastic that covers eyes, nose, mouth; and a close seal on the border of the visor that adjoin wearers face,
wherein the shape of the visor provides ventilation inside visor from the top or bottom or sides or any combination of these,
and wherein visor holds on to the wearers face by sealant forces or by the forces that are created by the shape of its sides.
2. A face shield of claim 1, wherein
the elastic band is fixed to visor to support wearing of visor.
3. A face shield of claim 1, wherein
top, bottom, sides or any combination of these ventilation openings of visor has filter.
4. A face shield of claim 1, wherein
both improvements from claim 2 and claim 3 are presented.
