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METHOD FORTRACKING PROCEDURES 
PERFORMED ON PERSONAL PROTECTION 

EQUIPMENT AND ACTIONS OF 
INDIVIDUALS 

BACKGROUND 

0001 Generally, this disclosure relates to methods for 
tracking procedures performed on personal protection equip 
ment (PPE) as well as tracking actions of individuals, particu 
larly, using Smart tags and individuals’ biometrics. 
0002 Maintaining the safety and health of workers is has 
become a major concern across many industries. Various 
rules and regulations have been developed to aid in address 
ing this concern, which provide sets of requirements to ensure 
proper administration of personnel health and safety proce 
dures. To help in maintaining worker safety and health, some 
individuals may be required to don, wear, carry, or otherwise 
use PPE, if the individuals enter or remain in work environ 
ments that have hazardous or potentially hazardous condi 
tions. Known types of PPE include, without limitation, res 
piratory protection equipment (RPE), e.g., for normal 
condition use or emergency response, protective eyewear, 
Such as visors, goggles, filters or shields, protective headwear, 
Such as hard hats, hoods or helmets, hearing protection, pro 
tective shoes, protective gloves, other protective clothing, 
Such as coveralls and aprons, protective articles, such as sen 
sors, safety tools, detectors, global positioning devices, min 
ing cap lamps and any other Suitable gear. 
0003 For example, personnel working in mines, oil refin 
eries, metal grinding facilities, industrial painting operations 
orpharmaceutical factories may be required to wear RPE. On 
the other hand, personnel in the nuclear industry may be 
required to wear radiation protective clothing and personal 
dosimetry devices. Law enforcement personnel are some 
times required to wear protective vests and helmets. There are 
numerous situations in the medical field in which healthcare 
workers must wear protective gowns, masks, face shields, 
gloves, etc. Workers in the food service industry are often 
required to wear hair netting, gloves, masks, etc. There are 
also many industrial manufacturing scenarios in which per 
Sonnel are required to wear protective or other specially 
designed articles in order to ensure a “clean' environment. 
For example, personnel in the micro-electronics manufactur 
ing industry, biotech industry, laboratory/testing industry, are 
required to wear PPE not only to ensure their own safety, but 
to protect the equipment and devices which they assemble or 
perform various procedures with. Another means of aiding 
prevention of professional diseases is for individuals to take 
active part in the prevention, for example by taking showers. 
0004 Facilities in which workers wear PPE are often 
required to keep detailed records regarding the PPE as well as 
the individuals wearing the PPE. Some such records include 
information regarding use of PPE. maintenance and condition 
of PPE, and training of the workers. In addition, records of 
certain mandatory regulations and compulsory audit histories 
must be kept for a certain period of time. For example, RPE 
require maintenance to be carried out by properly trained 
personnel. The making and keeping of extensive records that 
contain all of the above-referenced information present a 
Substantial administrative task. 
0005 Known uses of RFID tags include ensuring that the 
personnel is properly outfitted with all necessary safety 
equipment for the performance of particular procedures that 
could expose them to health hazards. Radio Frequency Iden 
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tification Devices (RFIDs) are low-cost “smart' chips or 
"tags' that can be embedded in or attached to articles, prod 
ucts, and the like, to convey information about the product via 
information retrieved by a scanner. The Smart tags are typi 
cally provided in the form of small labels or the like with a 
miniature embedded antenna. The tags may be passive or 
active, the active tags requiring an internal power Supply. A 
reader or scanner interrogates the Smart tag with an electronic 
“trigger” signal. The tag in turn generates an electromagnetic 
pulses response that is readable by the Scanner, the response 
containing the product or equipment information. Nonethe 
less, there still is a need for electronic systems that could 
make the implementation of compliance-monitoring systems 
easier and more efficient. 

SUMMARY OF THE INVENTION 

0006. In one exemplary embodiment, the present disclo 
Sure is directed to a method for tracking procedures per 
formed on PPE and actions of individuals including the steps 
of providing an article of PPE configured with a smart tag to 
an individual prior to performance of a task and processing 
the article of PPE after the individual performs the task. The 
exemplary method also includes retrieving information from 
the Smart tag during at least one of before, during and after 
processing the article of PPE. The method further includes 
reading the individual's data after performance of the task and 
the individual's entry into a designated area after performance 
of the task. 

0007. In another exemplary embodiment, the present dis 
closure is directed to a method for tracking procedures per 
formed on articles of PPE and actions of individuals including 
the steps of providing an article of PPE configured with a first 
Smart tag to a first individual prior to performance of a first 
task; retrieving first information from the first Smart tag after 
the first individual performs the first task; and processing the 
article of PPE in a first cycle after the first individual performs 
the first task. The exemplary method also includes reading 
first individual's data after performance of the first task and 
first individual's entry into a designated area after perfor 
mance of the first task. The exemplary method further 
includes providing a second article of PPE configured with a 
second Smart tag to a second individual prior to performance 
of a second task; retrieving second information from the 
second Smart tag after the second individual performs the 
second task; and processing the second article of PPE in a 
second cycle after the second individual performs the second 
task. In addition, the exemplary method includes reading a 
second individual's data after performance of the second task 
and the second individual's entry to a designated area after 
performance of the second task. 
0008. In yet another exemplary embodiment, the present 
disclosure is directed to a method for tracking procedures 
performed on PPE and actions of individuals including the 
steps of providing an article of PPE configured with a smart 
tag to an individual prior to performance of a task; processing 
the article of PPE after the individual performs the task; and 
retrieving information from the Smart tag during at least one 
of before, during and after processing the article of PPE. The 
exemplary method also includes reading individual's data 
after performance of the task; and individual's entry into a 
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designated area after performance of the task; and reading an 
individual's data at the exit of the designated area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 So that those having ordinary skill in the art to which 
the subject invention pertains will more readily understand 
how to make and use the Subject invention, exemplary 
embodiments thereof will be described in detail below with 
reference to the drawings, wherein: 
0010 FIG. 1A is a first portion of a flow chart illustrating 
schematically an exemplary method according to the present 
disclosure; 
0011 FIG. 1B is a second portion of a flow chart illustrat 
ing schematically an exemplary method according to the 
present disclosure; 
0012 FIG. 2 is a flow chart illustrating schematically 
another exemplary method according to the present disclo 
Sure; and 
0013 FIG. 3 is a flow chart illustrating schematically a 
portion of an exemplary method according to the present 
disclosure. 

DETAILED DESCRIPTION 

0014. The present invention provides an attractive solu 
tion for tracking the processing of PPE as well as actions 
performed by individuals. Exemplary procedures include sta 
tus checks (such as reflectivity check on reflective clothing), 
inventory reconciliation, servicing, calibration (such as sen 
Sor calibration), maintenance, repair, replacement, treatment, 
and/or other useful, required or desirable procedures. One 
particular type of PPE treatment may include one or more of: 
removing dust by applying pressurized air, washing, clean 
ing, decontamination and sterilization. 
00.15 Actions performed by individuals, for example, to 
maintain their safety and health, include, without limitation, 
remedial actions, such as taking showers, washing hands or 
changing clothing, and preventative actions, such as applying 
antibacterial agents, participating in medical examinations, 
physiological data reading. Such as pulse, blood pressure, 
heart rate or temperature reading. In typical embodiments of 
the present disclosure, an individual takes any one or more of 
Such actions in a designated area. The designated area may be 
an enclosed area, Such as a separate room, or it may be an open 
area. In some exemplary embodiments, the designated area 
may be mobile, such as a van or a cart. 
0016 Exemplary methods according to the present disclo 
Sure anticipate that the carrying on and tracking of Such 
procedures and individuals’ actions must be coordinated with 
the tasks performed by the individuals in possession of the 
PPE, especially if the processing of an article of PPE and/or 
an action must be performed after each use of the PPE in 
performance of a task. In addition, it may be advantageous 
that the tracking be interwoven with the procedures and the 
tasks, so as not to unduly interfere with the day-to day opera 
tions of the business. 

0017. In typical embodiments of the present disclosure, 
one or more articles of PPE (and more typically a multitude of 
articles of PPE) are collected from one or more individuals 
(and more typically a multitude of individuals) for process 
ing, which may include any one or more procedures men 
tioned above. Such procedures may be performed sequen 
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tially, cumulatively or simultaneously. After performance of 
procedure, the one or more articles of PPE can be provided to 
one or more individuals. 

0018 Configuring an article of PPE with a smart tag facili 
tates tracking the processing of PPE. Various types of smart 
tags are known in the art. Examples of Smart tags that may be 
used in exemplary embodiments of the present disclosure 
include, but are not limited to, transponders or transceivers, 
which transmit a pulse of information in response to an exci 
tation signal, and real time location systems (RTLS), which 
transmit data to a receiver or portal located by the tag. Suit 
able transponders or transceivers include RFID tags, such as 
read-only or re-writable RFID tags. RFID technology is 
known and understood by those skilled in the art. 
0019. The Smart tags may be active or passive. Generally, 
passive Smart tags include a coiled, etched, or stamped 
antenna, a capacitor, and a Substrate on which the components 
are mounted or embedded. For some metallic Smart tags, the 
metallic portion itself can serve as the antenna. The excitation 
signal from a scanner is received by the antenna to “activate 
the Smart tag. In the case of passive Smart tags, the received 
excitation signal is the power Source for the Smart tag and 
results in the generation of an electromagnetic pulse contain 
ing information signal. One exemplary type of a Suitable 
passive tag is a barcode tag. Active Smart tags include active 
transceiving circuitry that has the capability to selectively 
respond to coded request signals issued by a scanner. A Smart 
tag may include the capability to receive and store additional 
information beyond the information contained in its fixed 
code. An active Smart tag usually requires an internal power 
Supply, such as a micro-battery, thin film battery, or the like. 
0020. In case of RTLS, the Smart tag operates differently 
depending on the system. Typically, an RTLS Smart tag is an 
active tag having a transmitter and a receiver and it commu 
nicates with a network according to a particular protocol. 
RTLS systems can work to determine the position of the smart 
tag in 2-dimensional or 3-dimensional space. The position of 
the tag may be calculated either at the tag or by a remote 
processing system. One example of a Smart tag suitable for 
use in RTLS is an EkahauTM Smart tag, which communicates 
with a wireless IEEE 802.11a (Wi-Fi) network through stan 
dard protocols. Other examples of Suitable Smart tags are 
provided, without limitation, in U.S. Pat. No. 6,853,303, 
incorporated by reference herein. 
0021. In accordance with the methods of the present dis 
closure, Smart tags may be permanently attached to an article 
of PPE or to an accessory of an article of PPE, such as by 
being adhered, fastened, sewn, friction fitted, mechanically 
clipped, welded (e.g., ultrasonically) or molded onto or into 
the article, included as an integral component of the article, or 
securely attached by any other Suitable means. Exemplary 
PPE accessories include, without limitation, a nose piece, a 
face piece, a hood, a helmet, a motor, a hose, a filter, a 
cartridge, hearing protection Such as earmuffs or earplugs, an 
automatic darkening filter (ADF) of a welding helmet, a visor, 
power Supply, a lighting mechanism such as a mining cap 
lamp, etc. In other exemplary embodiments, Smart tags may 
be removably attached to an article of PPE or to an accessory 
of an article of PPE using hook and loop mechanical systems, 
repositionable adhesives, clips, slots, etc. Exemplary 
embodiments where the Smart tag may be removed from an 
article of PPE, for example, together with an accessory of the 
PPE, are advantageous where the Smart tag may be damaged 
by a procedure performed on PPE. Such potentially harmful 
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procedures are typically those involving high temperatures, 
harsh chemicals such as acids or bases, corrosive gases, car 
cinogens, teratogens, sensitizers, and/or mechanical stress. 
0022. Where regulations or an individual’s working con 
ditions dictate that individual must wear more than one article 
of PPE to perform his/her tasks, it may be advantageous to 
configure each required article of PPE with a smart tag. In 
Such exemplary embodiments, procedures performed on each 
required article of PPE may be tracked concurrently or inde 
pendently. Independent tracking would be useful, for 
example, where at least two different articles of PPE undergo 
different types of procedures during their processing cycles. 
0023. In one exemplary embodiment one or more scanners 
may be used to retrieve information from Smart tags. A scan 
ner typically includes an antenna for transmitting a trigger 
signal to a Smart tag and receiving a return signal from the tag 
containing information. Reading antennas may be placed in 
any one or more of the critical spots of the process, including 
but not limited to the area where the articles of PPE are 
handed over to be maintained and the area where the articles 
of PPE and/or their components or accessories are handed out 
to the individual. In other exemplary embodiments, one or 
more scanners may be hand-held. 
0024. In such exemplary embodiments, as the individual 
comes within the range of a scanner, the signal issued by the 
scanner may be received by an internal antenna in the Smart 
tags. This signal causes the Smart tags to generate and trans 
mit an electromagnetic pulse containing the coded Smart tag 
information. The scanner receives the coded information sig 
nal and decodes the signal into usable commands and data. 
For this purpose, the scanner usually includes a microproces 
sor and Software programs. In some embodiments, the scan 
ner provides an output to the individual in possession of the 
article of PPE or to the technician conducting a scan. The 
output may be in various forms, for example, in the form of or 
including issuing an audible or optical alarm or message, Such 
as a warning or a recommendation. 
0025 However, information retrieval systems according 
to the present disclosure are not limited to Scanners. In case of 
Some active tags, no scanner is needed to retrieve information. 
The Smart tag itself can initiate the transmission of data once 
it finds a suitable or designated receiver or portal. Generally, 
any system that is capable of retrieving information from a 
Smart tag may be used. 
0026 Smart tags according to the present disclosure may 
be designed to carry a wide variety of information. In some 
exemplary embodiments, a passive read-only tag carries an 
identification number, Such as the tag serial number. In other 
exemplary embodiments, Smart tags may carry additional 
information, such as information related to the article of PPE 
the Smart tag is associated with, information relating to an 
accessory of the PPE and information relating to the indi 
vidual in possession of the PPE. Information related to the 
article of PPE or its accessory may include the next time it 
must be calibrated, cleaned, inspected or maintained; PPE 
historical information, Such as the dates and times it was 
calibrated, cleaned, inspected or maintained; historical infor 
mation relating to the use and tracking of the article of PPE or 
its accessory, including who used the article of PPE or its 
accessory, when it was used, and who retrieved information 
from its Smart tag and when it was retrieved. Additional 
information may in Some cases include an individual or 
department the PPE is assigned to, and the physical condition 
of the PPE. 
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0027 Information relating to an individual may include 
any one or more of the following: the individual's name, 
individual's job function, a list of articles of PPE the indi 
vidual is required to wear in performance of that individual’s 
job function, whether the individual has performed certain 
actions, such preventative or remedial actions mentioned 
above, history of the individual's performance of certain 
actions or any other useful information. In some exemplary 
embodiments, information pertaining to a particular type of 
an individual may be compiled to form an individual profile. 
Individual profiles may be different for all individuals or they 
may be different for individuals performing different tasks or 
having different job functions. 
0028. The smart tag information retrieval system, such as 
a scanner, may be linked to a remote database having addi 
tional PPE, individual or other information. The information 
retrieval system may communicate with Such database 
through a wireless or wired connection. The system may 
utilize a computer or server, which is Internet accessible. For 
example, a scanner, or a computer it is connected with, may 
provide the individual using the PPE, a scan technician or 
another user with Internet access to websites containing addi 
tional information. In one embodiment, the Scanner may be 
an Internet accessible wireless device, such as a PDA (Per 
Sonal Data Assistant) device. The scanner may include a 
display and a keypad for interactive communication with the 
remote database or Internet. The Internet websites may be 
maintained, for example, by manufacturers, Suppliers, or ven 
dors of the PPE. 

0029. With the exception of the smart tag identification 
number, any of the above-referenced information retrieved 
from the tags may be stored in the database. Each entry 
corresponding to an individual event or retrieval of informa 
tion may be date and/or time stamped and this date/time 
information also may be stored in the database. Regulations, 
Such as regulations applicable to processing particular types 
of articles of PPE, regulations pertaining to the actions rec 
ommended or required to be performed by individuals and 
other rules and regulations also may be stored in the database. 
0030. With the information that is thereby gathered in the 
database, one can extract various useful sets of data and 
identify violations. The data may be used to generate reports 
and memoranda, which may be provided to the individual 
performing the tasks and actions, the individual’s Supervisor, 
an auditor, an industrial hygienist, etc. These reports may 
include, without limitation: (1) accessing the dates of first use 
of all articles of PPE or their accessories, classified by type: 
(2) identifying which articles of PPE or their accessories are 
approaching a significant date, such as a date that mainte 
nance needs to be performed; (3) identifying which articles of 
PPE or their accessories did not undergo the specified main 
tenance procedures; and (4) identifying individuals who 
failed to perform the remedial or preventative actions. These 
reports are expected to provide health administrators with 
hard data of the steps that are being taken towards compliance 
with rules and regulations. 
0031 FIGS. 1A and 1B illustrates schematically one 
exemplary method according to the present disclosure. This 
exemplary embodiment is a method for tracking procedures 
performed on an article of PPE, such as an RPE. In the 
exemplary method, a morning shift 100 begins with a first 
individual's arrival for work 101. In a preparatory step 102, 
prior to performance of the individual's first task 103, which 
in this exemplary embodiment constitutes activities of the 
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morning shift 100, the first individual is provided with at least 
one article of PPE configured with a first smart tag. During the 
preparatory step 102, the first individual also may change into 
a uniform and make any other Suitable preparations for the 
first task 103. Optionally, when the article of PPE is provided 
to an individual, first information may be retrieved, e.g., by 
scanning, from the first Smart tag prior to the performance of 
the first task 103. 

0032. The information retrieved from the first smart tag 
may include at least one of Smart tag identification number, 
PPE information, PPE accessory information and individual 
information. The first information may be stored in a database 
and it may include a date and/or time stamp. In one embodi 
ment, the first Smart tag may be scanned to retrieve its serial 
number and at that time the first smart tag, or the article of 
PPE if the smart tag is not removed from the article of PPE, 
may be associated with an individual by entering the indi 
vidual's name in the database. Alternatively, an individual’s 
ID badge or another type of individual's ID may be read and 
time and/or date stamped, and that information may be stored 
in the database along with the Smart tag information. 
0033. As the first information is retrieved from the first 
smart tag of the article of PPE when it is provided to the first 
individual, the system may evaluate the first information to 
check whether a particular requirement or condition is satis 
fied. For example, the system may check the processing or use 
history of the article of PPE and its accessories, which indi 
vidual is assigned to this particular article of PPE and whether 
the individual associated with the article of PPE has per 
formed certain actions. Such as remedial or preventative 
actions. In some embodiments, the issuance of PPE can take 
place only if all the requirements have been satisfied. The 
system may also log the issuance of the PPE into an issue 
history, schedule the issued PPE for after-use processing, 
Such as cleaning and maintenance, and update the stock level 
of available articles of PPE. 

0034. After performing the first task 103, the first indi 
vidual turns in or otherwise makes available the article of PPE 
for processing in a first cycle 116, which in this exemplary 
embodiment includes cleaning and/or maintenance of the 
article of PPE. Depending on how the facility operates, after 
performing the first task, the first individual may leave the 
article of PPE in a container in the dressing room 114a, which 
may then be brought to the PPE processing room 114b by 
another individual. Otherwise, the first individual may deliver 
the article of PPE directly into the PPE processing room 114b. 
After turning in the article of PPE, the individual may remove 
the dirty uniform 105 and put on a clean uniform 107. In some 
facilities, the individual is also required to take a certain 
action in a designated area 106, as mentioned above, before 
putting on the clean uniform 107. 
0035. After performing the first task 103, and typically 
prior to the first individual's entry into the designated area 
106, the first individual's data is read 126a. The first indi 
vidual data may include any data sufficient to identify the 
individual. Such as biometrics, e.g., fingerprint scan data, 
retinal scan data and facial recognition data. The data is 
typically time and/or date stamped and sent to a database for 
storage. At the exit from the designated area, for example, 
after or before the first individual’s exit from the designated 
area, the first individual's data may be read again 126b. That 
data can also be date and/or time stamped and stored in a 
database. In some cases it is useful to determine a time inter 
val between the step of reading the individual data after per 
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formance of the first task 126a and the step of reading the 
individual data at the exit from the designated area 126b. 
0036. This time interval can be compared to a predeter 
mined minimum time interval. If the time interval is shorter 
than the predetermined minimum, it may be concluded that 
the first individual had not taken all the actions he/she was 
required to take in the designated area. For example, in a lead 
mine or Smelter, the operators may be required to shower for 
at least 5 minutes at least twice a day after each shift. 
0037. Thereupon, the first individual may commence a 
lunch break 300, during which he/she may go to a lunch area 
301. During a first cycle 116, one or more procedures can be 
performed on the article of PPE, which may include cleaning, 
maintenance, repair, etc. In some exemplary embodiments, 
the first tag is not configured to withstand the processing, for 
example where the procedure requires exposing the Smart tag 
to chemicals, mechanical stress and/or high temperatures. In 
Such embodiments, Smart tags may be advantageously per 
manently or detachably configured with a removable portion 
of an article of PPE, such as a removable accessory of the 
article of PPE. The smart tag itself, or a removable portion of 
the article of PPE with the Smart tag, is detached before 
processing and attached to the same or a different article of 
PPE after processing. Such exemplary methods are particu 
larly advantageous where large quantities of substantially the 
same type of PPE are cleaned together and where the articles 
of PPE have interchangeable removable portions to which a 
Smart tag may be attached. 
0038. In such exemplary embodiments, after processing 
the article of PPE, the article of PPE may be provided with a 
part or accessory bearing a second Smart tag, which may be 
the same or different as the first Smart tag. In other exemplary 
embodiments, a first Smart tag is not removed from the article 
of PPE prior to the first cycle, but instead remains configured 
with the same article of PPE through the performance of any 
one or more of the first and second cycles. After the first cycle 
is completed, the processed article of PPE may be delivered to 
a location easily accessible to individuals performing the 
tasks according to the present disclosure, for example, in the 
individuals dressing or locker room. In some exemplary 
embodiments, where a particular article of PPE is associated 
with a particular individual, the processed article of PPE may 
be placed in the first individual's locker. Where the first indi 
vidual's uniform is also being washed/cleaned 117, both the 
processed PPE and the clean uniform may be delivered 218 
into the individual's locker. 

0039. In some exemplary embodiments, first information 
may be retrieved from the first smart tag 115 after the first 
individual performs the first task 103. Although FIG. 1A 
shows retrieving first information 115 prior to the first cycle 
116, this step may be taken during the first cycle 116, after the 
first cycle 116, or at any two or more of those times. First 
information retrieved form the first smart tag after the first 
individual performs the first task 103 may also include at least 
one of identification number, PPE information, PPE acces 
sory information and individual information. The informa 
tion may be stored in a database and it may include a date 
and/or time stamp. If the information is retrieved from the 
Smart tag prior to the first cycle, the Smart tag and the asso 
ciated article of PPE may be marked in the database as 
unprocessed (e.g., contaminated, needing repair, needing 
inspection, etc.). In one implementation, prior to accessing 
the lunch area 301, the first individual hands over the respi 
rator to a technician in charge of processing PPE. The tech 
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nician retrieves first information from the Smart tag using a 
scanner. The information may be wirelessly transmitted to a 
computer database. 
0040. Referring further to FIG. 1B, after the lunch break 
300 ends, an afternoon shift 200 commences. Prior to perfor 
mance of a second individual's second task 203, in a prepa 
ratory step 202, the second individual is provided with at least 
one article of PPE configured with a second smart tag. Where 
the smart tag had not been removed from the article of PPE 
and where an individual is associated with the article of PPE, 
the first Smart tag is the same as the second Smart tag and the 
first individual is the same as the second individual. Similar to 
the morning shift, when the article of PPE is provided to the 
second individual in a preparatory step 202, second informa 
tion may be retrieved, e.g., by Scanning, from the second 
smart tag prior to the performance of the second task 203. 
0041. The second information retrieved form the second 
smart tag may be the same as or different from the first 
information retrieved from the first smart tag. The second 
information may include at least one of identification num 
ber. PPE information, PPE accessory information and indi 
vidual information. The second information also may be 
stored in a database and it may include a date and/or time 
stamp. In one embodiment, the second Smart tag may be 
scanned to retrieve its serial number and at that time the 
second smart tag, or the article of PPE if the smart tag is not 
removed from the article of PPE, may be associated with an 
individual by entering the individual's name in the database. 
Alternatively, an individual's ID badge or another type of 
individual's ID may be read and time stamped and that infor 
mation may be stored in the database along with the Smart tag 
information. 
0042. As the second information is retrieved from the sec 
ond smart tag of the article of PPE when it is provided to the 
second individual, the system may check whether aparticular 
requirement or condition is satisfied. For example, the system 
may check the processing or use history of the article of PPE 
and its accessories, which individual is assigned to this par 
ticular article of PPE and whether the individual associated 
with the article of PPE has performed certain actions, such as 
remedial or preventative actions. In some embodiments, the 
issuance of PPE can take place only if all the requirements 
have been satisfied. The system may also log the issuance of 
the PPE into an issue history, schedule the issued PPE for 
after-use processing, such as maintenance, and update the 
Stock level of available articles of PPE. 

0043. After performing the second task 203, the second 
individual turns in or otherwise makes available the article of 
PPE for processing in a second cycle 216, which in this 
exemplary embodiment includes cleaning and/or mainte 
nance of the article of PPE. Depending on how the facility 
operates, after performing the second task, the second indi 
vidual may leave the article of PPE in a container in the 
dressing room 214a, which may then be brought to the PPE 
processing room 214b by another individual. Otherwise, the 
first individual may deliver the article of PPE directly into the 
PPE processing room 214b. After turning in the article of 
PPE, the individual may remove the dirty uniform 205 and put 
on street clothes 207, in which he/she will exit the facility. In 
Some facilities, the individual is also required to take certain 
action(s) in a designated area 206, as mentioned above, before 
putting on the clean uniform 207. 
0044 Prior to the second individual's entry into the des 
ignated area 206, the second individual's data is read 226a. 
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The first individual's data may include any data sufficient to 
identify the individual. Such as biometrics, e.g., fingerprint 
scan data, retinal scan data and facial recognition data. The 
data is typically date and/or time stamped and sent to a data 
base for storage. At the individual's exit from the designated 
area, e.g., after or before the second individual’s exit from the 
designated area, the second individual's data may be read 
again 226b. That data can also be date and/or time stamped 
and stored in a database. In some cases it is useful to deter 
mine a time interval between the step of reading the second 
individual data after performance of the first task 226a and the 
step of reading the second individual data at the exit from the 
designated area 226b. This time interval can be compared to 
a predetermined minimum time interval. If the time interval is 
shorter than the predetermined minimum, it may be con 
cluded that the second individual had not taken all the actions 
he/she was required to take in the designated area. Thereupon, 
the second individual may exit the facility 209. 
0045. The second cycle 216 may include the same one or 
more procedures as the first cycle 116, or it may include 
different procedures. The second tag also may not be config 
ured to withstand the performance of the procedure(s) and 
may be advantageously permanently or detachably config 
ured with a removable portion of an article of PPE, such as a 
removable accessory of the article of PPE. The Smart tag itself 
or the removable portion of the article of PPE with the smart 
tag is detached before the second cycle 216 and attached to 
the same or a different article of PPE after the second cycle 
216. After the second cycle is completed, the processed article 
of PPE may be delivered to a location easily accessible to 
individuals performing the tasks according to the present 
disclosure, for example, in the individuals’ dressing or locker 
room. In some exemplary embodiments, where a particular 
article of PPE is associated with a particular individual, the 
processed article of PPE may be placed in the first individu 
al’s locker. Where the first individual’s uniform is also being 
washed/cleaned 217, both the processed PPE and the clean 
uniform may be delivered 218 into the individual's locker at 
some time prior to the morning shift 100. 
0046. In some exemplary embodiments, second informa 
tion may be retrieved from the second smart tag 215 after the 
second individual performs the second task 203. Although 
FIG. 1B shows retrieving second information 215 prior to the 
second cycle 216, this step may be taken during the second 
cycle 216, after the second cycle 216, or at any two or more of 
those times. Second information retrieved from the second 
Smart tag after the second individual performs the second task 
203 may include at least one of identification number. PPE 
information, PPE accessory information and individual infor 
mation. The second information may be stored in a database 
and it may include a date and/or time stamp. If the information 
is retrieved from the Smart tag prior to performance of a 
procedure in a second cycle 216, the Smart tag and the asso 
ciated article of PPE may be marked in the database as 
unprocessed (e.g., contaminated, needing repair, needing 
inspection, etc.). In another implementation, prior to exiting 
the facility 209, the second individual hands over the PPE to 
a technician in charge of the processing PPE. The technician 
retrieves second information from the Smart tag using a scan 
ner. The information may be wirelessly transmitted to a com 
puter database. 
0047. The first and second information, each retrieved at 
any one or more of the times mentioned, may be used to track 
the articles of PPE as they are being handed out, turned in, and 
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processed. Each of the first or second information may be 
retrieved from the first or second Smarttagon one occasion or 
on multiple occasions. Time stamping the first and second 
information when it is retrieved aids in creating comprehen 
sive history of the article of PPE, its accessories and the 
individuals using it. Some advantageous products of exem 
plary embodiments of the present disclosure include any one 
or more of the following: 
0048 a) Compiling a daily report of PPE usage, since it 
was first issued to an individual. If a particular use of PPE 
has violated a rule, regulation or policy, a warning memo 
could be send to the individual or the individual's supervi 
SO 

0049 b) Compiling a daily report of all articles of PPE that 
have been read in the processing area. If an article of PPE 
is missing from this report, it is assumed that the individual 
did not make it available for processing, and a warning 
memo could be addressed to this individual or the individu 
al’s Supervisor. 

0050 c) A daily report of an individual's access to the 
designated area, Such as a shower area. If one individual’s 
data entry is missing, if there is only a record of entry but no 
exit or if the time between an individual’s entry time and 
exit time is considered to Small (e.g., less than 5 minutes), 
it is assumed that the individual did not comply with certain 
standards and a warning memo could be addressed to the 
individual or the individual's supervisor. 

0051 FIG. 2 shows another exemplary embodiment of the 
present disclosure illustrating consequences that may occur 
if, based on a result of an evaluation of any of the information 
retrieved from the first or second smart tag, it is determined 
that a condition or requirement is not satisfied. In an exem 
plary embodiment, it may be that the result of evaluation of 
the first information retrieved from the first smart tag does not 
satisfy a first condition, the second information retrieved 
from the second Smart tag does not satisfy the second prede 
termined condition, or both. 
0052. In the exemplary method 400, an individual arrives 
for work 401 and may don a uniform or protective clothing 
402. The individual is then provided with at least one article 
of PPE configured with a first smart tag in a preparatory step 
412. Before the article of PPE is handed over to the individual, 
first information may be retrieved from the Smart tag 412a. 
This information may include at least one of identification 
number. PPE information, PPE accessory information and 
individual information. Optionally, at that time any useful 
additional information may be written to the Smart tag 412b, 
Such as the date of issuance of PPE, processing history, last 
date of processing, information regarding the user of PPE 
and/or the name of the technician who last scanned the Smart 
tag, information regarding a requirement or prerequisite for 
users of this type of PPE, such as any additional article(s) of 
PPE that must be worn. 

0053. After first information is retrieved from the smart 
tag 412a, it is evaluated 414 against other available informa 
tion, such as the information stored in a database. Examples 
of other information include any requirements for that article 
of PPE, accessory of PPE or the individual. For example, as 
the article of PPE is scanned when it is provided to the first 
individual, the system may check the history of the article of 
PPE and its accessories, and pertinent information relating to 
the first individual. In some exemplary embodiments, where 
two or more articles of PPE must be worn during the perfor 
mance of a particular task, it may be advantageous to retrieve 
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information from the Smart tags of all of these articles, for 
example, to ensure that these articles are present, are all worn 
by the correct individual, and that all articles of PPE are in 
proper condition. 
0054 If the result of evaluation of the first information 
satisfies a predetermined condition, the individual is permit 
ted to proceed to perform the task 430. In some exemplary 
embodiments, the result of evaluation of the first information 
must satisfy two or more predetermined conditions, such as a 
particular requirement pertaining to the article of PPE or its 
accessory and a particular requirement pertaining to the first 
individual. In such exemplary embodiments, the individual is 
permitted to proceed to perform the task 430 only if all the 
conditions are satisfied. 

0055 Ifat least one parameter of the first information does 
not satisfy a predetermined condition, the individual may be 
faced with consequences 440. Such as not being allowed to 
perform the task 430, and, optionally, may be required to 
follow instructions provided audibly or on a display. The type 
of consequence may depend on the particular condition that 
has not been satisfied. The audible or visual message may 
indicate that PPE or its accessory is missing, out of calibration 
or has not been properly processed. Additionally or alterna 
tively, the message may indicate that the PPE was issued to 
the wrong individual or that the individual that last wore the 
PPE did not perform certain actions, such as preventative or 
remedial actions. Additionally or alternatively, the individual 
may be denied access to performing the task, as explained in 
more detail below. 

0056. After performing the task 430, the individual turns 
in the article of PPE 415 and second information may be 
retrieved from its smart tags 415a. Optionally, at that time any 
useful additional information may be written to the Smart tag 
415b, such as entering the status of article of PPE as unproc 
essed, last date of processing, type of task used for, user 
history and/or the name of the technician who last scanned the 
Smart tag. 
0057 The article of PPE is then processed 416, as 
described above, and made available for distribution in the 
preparatory step 412. After turning in the article of PPE, the 
individual may remove the dirty uniform 404. In some facili 
ties, the individual is also required to take certain action in a 
designated area 406. If the individual has completed all the 
tasks for the day, the individual puts on street clothes 422 and 
departs the facility 428. If the individual's tasks are not com 
pleted, the individual puts on a clean uniform 407 and may 
then proceed to take a break 408 prior to resuming the tasks or 
performing any additional tasks. 
0058 FIG. 3 shows another exemplary embodiment 500 
of the present disclosure, which illustrates denying individual 
access to a task based on information retrieved from the Smart 
tag. In the exemplary method 500, the information retrieval 
system, Such as a scanner, may be operationally interfaced 
with an automatic gate or door, and particularly with the 
gate's lock control mechanism. The gate remains locked and 
is only opened if it is determined that the information 
retrieved from the Smart tag satisfies at least one and prefer 
ably all predetermined conditions. Any configuration of auto 
matic gate or door may be utilized in this regard. Examples of 
scanners operationally interfaced with gates or doors are 
described in U.S. Pat. No. 6,853,303 and U.S. Pat. No. 5,164, 
707, incorporated by reference herein. 
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0059. After information is retrieved from the smart tag, it 
is evaluated 514 against the information stored in the data 
base, such as any requirements for that article of PPE, acces 
sory of PPE or the individual. If the result of evaluation of the 
first information satisfies at least one predetermined condi 
tion, the gate or door is opened or unlocked 532 and the 
individual is permitted access to proceed to perform a task 
530. Alternatively, the gate or door may be initially open or 
unlocked and it remains open or unlocked if at least one 
condition is not satisfied. Preferably, access to the task 430 is 
permitted to the individual only if all predetermined condi 
tions are satisfied. 
0060. If the result of evaluation based on the first informa 
tion does not satisfy at least one predetermined condition, 
individual is denied access 540 to the task 530, for example, 
by not opening or locking the door, gate, etc. The access 
control feature described above may be used in any exem 
plary embodiments of the present disclosure at a point where 
information is retrieved from a Smart tag. In addition to or 
alternatively to access denial, information as to the problem 
encountered may be transmitted to the individual or to the 
individual's Supervisor, for example through a visual or audi 
tory message or through a memo or report. Exemplary infor 
mation may include a communication regarding missing or 
deficient PPE or PPE accessory, inappropriate usage of PPE 
or a PPE accessory, sensor out of calibration, etc. 
0061. In the exemplary embodiments where a particular 
Smart tag is associated with a particular individual, the indi 
vidual's identity may be used for verifying that any indi 
vidual-specific requirements as to the PPE are satisfied. For 
example, the information retrieval system may include or be 
in communication with a computer having an electronically 
stored profile that is particular for each individual. This pro 
file may include the necessary equipment pieces that are 
required to be worn by that respective individual. Upon the 
individual being identified, the profile is called up and the 
equipment accountability check is conducted against the pro 
file. The system may include an electronic library or database 
containing a plurality of individual specific profiles. This 
system may be particularly useful wherein a number of indi 
viduals perform different tasks requiring different pieces of 
equipment. 
0062 Although the methods of the present disclosure have 
been described with reference to specific exemplary embodi 
ments, those of ordinary skill in the art will readily appreciate 
that changes and modifications may be made thereto without 
departing from the spirit and scope of the present disclosure. 
For example, although the exemplary embodiment described 
in reference to FIGS. 1A and 1B included a morning shift an 
afternoon shift and a lunch break, those of ordinary skill in the 
art will readily appreciate that any cyclical tasks and proce 
dures are within the scope of the present disclosure. For 
example, procedures performed in the first and second cycles 
may be monthly or yearly inspections or inventory checks. 
Furthermore, those of skill in the art will readily appreciate 
that all embodiments of the present disclosure may be used to 
track and retrieve information from a plurality of different 
articles of PPE, which may be required to be worn by an 
individual while performing a particular task. 

1. A method for tracking procedures performed on PPE and 
actions of individuals comprising the steps of: 

providing an article of PPE configured with a smart tag to 
an individual prior to performance of a task: 
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processing the article of PPE after the individual performs 
the task: 

retrieving information from the Smart tag during at least 
one of before, during and after processing the article of 
PPE; 

reading individual's data after performance of the task; and 
individual's entry into a designated area after performance 

of the task. 
2. The method of claim 1, wherein the individual's data 

comprises biometrics. 
3. The method of claim 1, further comprising the step of 

denying the individual access to the task based on a result of 
an evaluation of the retrieved information and the individual's 
data. 

4. The method of claim 1, wherein the Smart tag is perma 
nently or removably attached to an accessory of the article of 
PPE. 

5. The method of claim 1, further comprising storing the 
information retrieved from the smart tag and the individual's 
data in a database. 

6. The method of claim 5, further comprising generating 
reports based on at least some of the information retrieved 
from the Smart tag and the individual's data. 

7. The method of claim 1, further comprising determining 
whether a result of an evaluation of the retrieved information 
satisfies a predetermined condition. 

8. The method of claim 1, wherein the designated area is an 
enclosed area. 

9. The method of claim 1, wherein the designated area is 
mobile. 

10. The method of claim 1, wherein the article of PPE is 
associated with an individual. 

11. The method for tracking procedures performed on 
articles of PPE and actions of individuals as recited in claim 
1, further comprising the steps of 

providing a second article of PPE configured with a second 
Smart tag to a second individual prior to performance of 
a second task; 

retrieving second information from the second Smart tag 
after the second individual performs the second task; 

processing the second article of PPE in a second cycle after 
the second individual performs the second task; 

reading second individual's data after performance of the 
second task; and 

second individual’s entry to a designated area after perfor 
mance of the second task. 

12. The method of claim 11, further comprising the step of 
reading at least one of the individuals data at an exit of the 
designated area. 

13. (canceled) 
14. The method of claim 11, further comprising the step of 

denying an individual access to a task based on a result of an 
evaluation of the first or second information. 

15. (canceled) 
16. The method of claim 11, further comprising storing in 

a database the information retrieved and the individuals’ data. 
17. The method of claim 14, further comprising generating 

reports based on at least some of the retrieved information and 
the individuals’ data. 

18. The method of claim 11, further comprising determin 
ing whether a result of an evaluation of the retrieved infor 
mation and the individual's data satisfy a predetermined con 
dition. 
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19. A method for tracking procedures performed on PPE 
and actions of individuals comprising the steps of 

providing an article of PPE configured with a smart tag to 
an individual prior to performance of a task: 

processing the article of PPE after the individual performs 
the task; 

retrieving information from the Smart tag during at least 
one of before, during and after processing the article of 
PPE; 

reading individual's data after performance of the task; 
individual's entry into a designated area after performance 

of the task; and 
reading individual's data at the exit of the designated area. 
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20. The method of claim 17, further comprising the step of 
determining a time interval between the step of reading the 
individual's data after performance of the first task and the 
step of reading the individual data at the exit of the designated 
aca. 

21. The method of claim 18, further comprising the step of 
comparing the time interval to a predetermined minimum 
time interval. 

22. (canceled) 
23. The method of claim 17, wherein the designated area is 

mobile. 


