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(57) Abstract: A system for wireless identification of pharmaceutical products stored in a storage device is disclosed. The system
includes a plurality of racks adapted to hold a plurality of pharmaceutical products, wherein each rack comprises one or more apertures;
a plurality of remotely readable tags each adapted to be affixed to one or more of the pharmaceutical products, and at least one antenna
operatively connected to a reader configured to interrogate the remotely readable tags. The reader is operatively connected to a com-
puterized inventory system that is configured to receive information about each remotely readable tag, and the reader detects a position
of each remotely readable tag and associated pharmaceutical product on the plurality of racks.
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CRYOGENIC STORAGE TRANSPORTATION TRACKING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
The present application claims priority to U.S. Provisional Application No. 63/107,021 filed on

Qctober 29, 2020, the entire contents of which are incorporated herein by reference.
5 BACKGROUND

In cell therapy and biologic based pharmaceuticals, it is a standard practice to store, both
temporarily or long-term, in-process materials (material) or final drug products (product) at cryogenic
temperatures in order to preserve the viability of the material and product. Froper and secure laballing
and identification of conialners carrying call therapy and biclogic based pharmaseutinals ara pivolal for

10 daily indusirial operations including fransporistion,

Labelling and fracking such material and product is of vital importancs: mixing up two different
materials or producis may have profound conssquences. In addition, i the labat for 2 malerigl or
product is losl, i may be difficul, costly and Bime-consuming, of perhaps sven impossible, 1 then
idenilfy that malenial or produat,

15 Hiological products ars often stored in @ storags devioe, such as a vacuum flask, that containe
coolant fuld, such as arvogenic Tuld (2.g, liguid nitroger). Cerlain types of bidiogicd produsts ara
raquired to be auditad or inventoried In & manufacturing setting al ragular intervais. However, whan the
materials or products are removed, albeit briefly, from coid storage in order for thelr identiies o be
chischked, they will tend to warm up, which may reduce their storage Hedime. Thers is also arisk when

20 removing the materials or products containers that they may be accidently dropped causing a loss of
material.

Accordingly, thars remains a nesd in the art for improvad oryoganic sicrags transportation

fracking systems.

25 SUMMARY OF THE INVENTION

Generally, the present invention relates to z low of ulira-low temperature crvogenic storags

devics that includes inside of # one or more anternas, a pluraiity of racks, and a plurgiity of rameisly

readable tags. Maore spacifically, embodiments of the prasent invention includs a wirsless identificaton

systam that includes an infegrated radio frequancy identification (RED) or microsiectromechanioal
30 system MEMS) antennas inside the storags devics. The antennas are inslalled inside a low
wmperature or ulira-low temperature slorage devics thal may, upon baing recuested, senss andfor

detect remaisly readabls tagosed indrocses materials imalerials) o final drug products {products
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encased inside senondary protective confalners. The secondary proteciive confainers disclosad hersin
may comysise casssites o similar contalners theraof,
in order for the antennas o propery read the plurality of ramotely readable tags, the rack may

have a pluraiity of aperturss which may be of any shape or form, The rack may contain an aperture

that has a cirournferencs thal s preferably al lsest a quarier of aninch. The apsrtures permil signals o
fransverse the rack from the antennas (o the remotely readable tags,

The ardennas may then iransmit data from the plurality of remotely readable tags to a reader
for material o product dentificalion, organization, ciassificaton, dafabasing, racking or localing.
&ceording o ambodiments, a storags devies aonfaing an antenna inside of i where the antenna
fransmits data in real tims for material or produst identification, organization, fracking, and Incating.

According o an embodiment, a system for wireless identification of pharmaceutical products
stored in a storage device includes: a plurality of racks adapted to hold a plurality of pharmaceutical
products, wherein each rack comprises one or more apertures; a plurality of remotely readable tags
each adapted to be affixed to one or more of the pharmaceutical products; and at least one antenna
operatively connected to a reader configured to interrogate the remotely readable tags, wherein the
reader is operatively connected to a computerized inventory system that is configured to receive
information about each remotely readable tag, and wherein the reader detects a position of each
remotely readable tag and associated pharmaceutical product on the plurality of racks.

According to another embodiment, a system for wireless identification of pharmaceutical
products stored in a storage device includes: a plurality of racks adapted to hold a plurality of
pharmaceutical products; a plurality of remotely readable tags each adapted to be affixed to one or
more of the plurality of pharmaceutical products; a plurality of secondary protective containers that
comprise the plurality of pharmaceutical products; and at least one antenna operatively connected to a
reader configured to interrogate the remotely readable tags, wherein the reader is operatively
connected to a computerized inventory system that is configured to receive information about each
remotely readable tag, and wherein the reader detects a position of each remotely readable tag and
associated pharmaceutical product on the plurality of racks.

According to yet another embodiment, a system for wireless identification of pharmaceutical
products stored in a storage device includes: a plurality of racks adapted to hold a plurality of
pharmaceutical products; a plurality of remotely readable tags each adapted to be affixed to one or
more of the plurality of pharmaceutical products; a plurality of secondary protective containers that
contain the plurality of pharmaceutical products, wherein the secondary protective containers comprise

a plurality of apertures; and at least one antenna operatively connected to a reader configured to
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interrogate the remotely readable tags, wherein the reader is operatively connected to a computerized
inventory system that is configured to receive information about each remotely readable tag, and
wherein the reader detects a position of each remotely readable tag and associated pharmaceutical
product on the plurality of racks.

According to yet another embodiment, a system for wireless identification of pharmaceutical
products stored in a storage device includes: a plurality of remotely readable tags affixed to a plurality
of pharmaceutical products that are attached to a plurality of racks wherein the racks comprise a
plurality of apertures; and a multi-array antenna operatively connected to a reader configured to
interrogate the remotely readable tags; wherein the reader is operatively connected to a computerized
inventory system that is configured to detect each remotely readable tag and wherein the reader
detects a position of each remotely readable tag and associated pharmaceutical product on the
plurality of racks.

According to yet another embodiment, a system for a wireless identification of a
pharmaceutical products stored in a storage device includes: a plurality of remotely readable tags
associated with a plurality of pharmaceutical products on a plurality of racks wherein each rack
functions as an antenna and is operatively connected to a reader configured to interrogate the
remotely readable tags; wherein the reader is operatively connected to a computerized inventory
system that is configured to detect each remotely readable tag, and wherein the reader detects a

position of each remotely readable tag and associated pharmaceutical product on each rack.

BRIEF DESCRIPTION OF DRAWINGS

FiG. 1 e a partial cross-sectional view of a slorage device suitable for use In a system for
remots live auditing andior inventorying in-process matarigls or fingl drug products,

FiG. Zis a front elevation of a rack,

FIG. 3is a perspective view of a cassetie according 1o embodimenis of the invention,
acgapied (o receve a final drug product or n-process material therein,

FiGL 4 s an additional partial aross-sectional view of a storage devics sullabla foruse in g
systam for ramote Hive auditing andfor inventorying in-drocess materials or fing drug produats,

FG. 5 is another partial cross-sectional view of a storage device suitable for use in a system

for ramote ive sudiling andfor invaniorying in-process materials or final drug produdcis,
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DEFINITIONS

When introducing elements of the present disclosure or the preferred embodiment(s) thereof,
the articles “a’, “an”, and “the” when used herein are intended to mean that there are one or more of

the elements.

N

The terms “comprising’, “including” and “having” when used herein are intended to be

inclusive and mean that there may be additional elements other than the listed elements.
The term “plurality” when used herein refers to one or more.

The terms “in-process material” and “final drug product” when used herein refer to blood bags,
viruges, DNA librarles, tesue samples, commerdal and/or non-commersial samples, spegimens,
products, containers and biclogios and other el therapies such as CAR-T cai therapy that are stored
in & low temperaturs o ulira-low temperatirs storage davice. The term “pharmaceutical products’ as
used herein is intended to capture “in-process material,” “final drug product” and other substances

used in the pharmaceutical industry in the manufacture of therapeutic products.

DETAILED DESCRIPTION

Embodiments of the present invention includs a wireless identification systerm of in-process
materials (materials) or final drug products (products) sterad in a storage device. The wireless
identification syster includes an integrated radio freguency dentificalion RFID) o
mizroslsctromechanical svstams (EMS) antenna or any other communication technologies that may
transmit information wirelessly between at least two components provided with antennas. individual ar
multiple RFID or MEMS tagoed materials or produnts may be sensed andfor delented simulisneously
by the RFID or MEMS antenna. Alternatively, the RFID or MEMS tagged materiale or producte may be
sansed andinr detscled separately by the RFID or MEMS antenna,

An RFID or MEMS tag in connection with the present invention may be programmed with
information pertaining to the materials or products, including, but not limited to, content and
characteristics of the storage device and materials or products, categories and subcategories that
materials or products belong to, location of the storage device, position and coordinates of the
materials or products in the storage device, destination of the materials or products, modification and
expiry date, date and time item was stored in, removed from, manipulated in or moved within the
storage device, name of person storing material or product in, removing material or product from,

manipulating material or product in or moving material or product within the storage device, tracking
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number, identification number, patient name or ID number, placs, origin, chronology and history of item
or item content or item content creation, treatments and modifications that an item content or item
content source or item content host were subjected to, contact coordinates, references and information
on owner, distributor or supplier, description of content, instructions, name of mutation, type of
mutation, category of mutation, name of disease, type of disease, category of disease, tumor name,
any pathological condition, name of species, name of organism, name of organ, name of body part,
name of tissue, and name of cell.

Installation of an RFID or MEMS antenna or any similar communication technology thereof
inside of a storage device allows automeatic registration of a tag stored in, entering in, exiting from or
moving within a storage device. Installation of such an antenna inside the storage device at low
temperature or ultra-low temperatures and/or in and/or on its various internal locations, components,
accessories and/or compartments allows an even higher level of control. For example, an antenna
may be installed in an individual or entire rack, shelf, drawer, compartment or a section of a freezer,
cryogenic freezer, refrigerator etc., and which tracks a material or product inside the storage device
when the material or product is moved from one location to another.

Using simultaneous readings of multiple RFID or MEMS tags with a RFID or MEMS antenna,
respectively, has many benefits for use inside low-temperature and ultra-low temperature storage
devices. For example, in many conventional cases identification is done by a handheld RFID reading
device whereby a person has to physically lift the material or product out of a liquid nitrogen tank by
one hand and hold the reader in the other hand. In most cases some spilling of liquid nitrogen happens
which makes the procedure very inconvenient and even hazardous. As is the case with embodiments
of the present invention, when the antennais installed inside the storage device, the tag can be read
automatically without ever opening or entering the storage device. It is also inconvenient and in some
cases difficult and not practical to carry a reader every time a material or product has to be added to,
removed from or moved within the storage device and/or needs to be identified. It might cause delays
in the process of identification and in some cases create hazardous situations such as getting severe
burns by liquid nitrogen or by ultra-low temperatures for the person who is trying to hold arack in one
hand and identify a material or product with a reader in the other hand. Additionally, there is concern
around potential loss of material or product due to mishandling and dropping of the material or product.

The present invention is not intended 1o be limiied to any particular type of relriavable and
raadable RFID o MEMS tag, antennas of reading devise. The presant invantion covers gl
componats of an RFID or MEM systern that employ the connepi(s) of RFID or MEMS technclogy and

fts devalopmant in the Tulure,
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Additionally, due to a wide variety of materials or products that may be stored in commercial
and non-commercial settings, the present invention is not intended to be limited to a specific material
or product mentioned and is intended to cover any material or product that may be stored in a low
temperature or ultra-low temperature storage device.

Embodiments of the present invention can provide functionality beyond keeping simple
inventory. According to embodiments, the present invention facilitates rapid identification, location and
subsequent retrieval of material or product in a low temperature or ultra-low temperature storage
device in a dynamic environment, for example, in an industrial manufacturing environment. With
embodiments of the present invention, such information may be provided in real-time. Real-time
information on important materials, products and/or materials are essential for efficient functioning in
an industrial setting. The storage device may be autonomous or integrated in and/or associated with a
computer setting which can detect and/or keep track of any tagged secondary protective container
such as, for example, tracking during transportation and storage.

According to embodiments, the present invention can help to eliminate human error and make
the identification process more reliable and accurate. The information obtained from the remotely
readable tag is stored in the memory of a computer or other device that keeps an accurate log on the
storage device number and location, material or product number and location inside the storage
device, date, time and even the person who manipulated the item (for example, in instances where
access to the storage device is limited by security access cards). Subsequently, by entering the ID or
any other parameter of the material, or product it is easily identified, located and subsequently
retrieved, as compared to the very laborious and time consuming exercise of manually searching for
an item among hundreds or thousands of items stored in a single storage device or even worse, within
multiple storage devices.

In addition, embodiments of the present invention save time due to eliminating the need for
locating a reader and eliminating the time required to go back to take it when the person forgot to bring
it with him or her. In addition, it significantly reduces the time required for scanning of multiple RFID or
MEMS tagged materials or products. Embodiments of the present invention facilitate the handling and
manipulation of multiple materials or products. Embodiments of the present invention also increase the
reliability and accuracy of material or product identification since it will not depend on each person
accurately detecting every material or product (for example, in some cases a person might forget to
scan a material or product), but rather it is done automatically.

Furthermore, an information management system for identifying, tracking or locating materials

or products stored in any number of different storage devices, which may be centrally located or
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located at different locations, may be generated by linking the storage devices in a network. The
linking may be via wire or wireless connection. Regardless, linking the network allows for combining
the variable information of each material or product in each storage device into a single list, for
centralized access or searching thereof.

FIGL T illustrates an example ermbodiment of & wirsless identficslion system 8§ that allows the
remote five auditing andlor invantorying of materials or products whils contained in a siorage
devine 18 filied with coolant fluid 28, Examples of a slorage device disciosed harsin may inciuds a
vaocuum flask such as a oryogenio slorage Dewar, FIG. 1is 2 partial omss-sectiongl view of g storags
devics 18 and shows the somponents of one embodiment of the system present in the current
disciosire.

in the parficular example shown in FIG, 1, the slorage device 10 s a arvogenic storage Dewar,
Thy storage device 10 may thermally insulats the contants therein from the gutelde environmant,
which assists the cooiant fluid 20 In mainialning the materialz or products 1400 in a cooled stats,

The contents of the slorage device 10 may be mairleined al & lemperature thatls
significantly balow room temperaturs for long pariods of time, To further assist in maintaining the ow
fernperature within the slorage device 14, the conlant fluid 28 within the storags devics 18 may be
repiaced pariodicslly, For instance, the coclant fuid 20 may svaporate over dims and Turther coolani
fiuidd 26 i & Bouild state and at lowsr temperature may be added o replace the evaporated fluid,

The coolant fiuid may be a arvogenic coolant fluid such as, for example, liguid nitrogen.

Liguid nitrogan is comimonly usad bacause itis in aliculd stele al extremaly low tamparaturs, having &
fraezing noint of 63K, Further, Hquid nitrogen’s very iow bolling point of 77K meange thal it may be kapt
in the flask in an essentially constantly slow-bolling state, which resuits in it mainiaining a roughly
nonstant temperaiure around itz boliing point,

Az may be sesn rom FiG. 1, the syslam may includs two antennas 158 The eysiam may aleo
include one or muilipls antennas 18 The antsnnas 15 are configired so that they may be placed on
the far right and far lefl sidas insida the slorage device 16, Allermnaiively, the antennes 15 may be
rlaced anvwhers ingide of the slorage davics 10,

The antennas 18 disclosad in FIG. 1 emit radio signals (o activate the RFID o MEMS pluraliy
of remotely readable tag(s) 38 on the malsrials or produnts 1030 and read and wrile data to i Antennas
15 arg the sondulis batween the lagls) 38 and the reader 25, The reader 28 conbrals the syslem's data
anquisition and communigation, The antennas 13 en! radio waves in ranges of anywhere from abou
cne inch to 100 feet or more, depending upon its power oulput and the radio frequency used. When an

RFID or MEMS tag passes through the eleclromagnetio zons, it detects the reader's 28 aciivation
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signal. The reader 25 decodas thes dala encoded in the infegralsd cirouit {chip) of tag 3% and the dala
may than be pasead wirslessly or wired for procsssing though an inventory management systern 58,
Additionally, aceording to the setup in FIG. 1, in order for the anlernas 13 o communicals
with the plurality of remotely readabls fags 38, a plurdlily of aperlires 78 sre made inoron arack 80
5 facing the antennas 15 The apestures T8 may have a circurnference of &l iesast sboul 3 quarler of an
inch to oblain an optimed signal. The apertures 70 may be of any shape or form. Accerding to
embodimenis, the apertures 78 placed on the rack 8% should allow direct access in the antennas 158
and the plurality of remotely readable tags 30 50 as io obtain a strong andd consisient signal. The
number of aperiures 78 on the rack may be ong, iwo, five, ten, bwanty or mors. The number of
10 aperturas T8 o be placad on the rank 8 is depandent on strength and signal consistency achieved
beiwash the antennas 15 and the remotaly readabie tagls) 30,
in addition o aperiures T8 made on the rack 88, apariures T may bemadsinoron g
ondary prefective container 104 50 as o further achisve a strong and consistent signal betwsen the
aiternas 15 and the remolely readable tag(s) 30 The remotaly readabie tags 30 are altached or
15 placed on or naxd to the malsnials or products 108, Both the remotely readable tags 30 and maiarids
or products 108 ars located insids the secondary proteciive container 101,

Further, in view of FiG. 1, the antennas 15 and the maders 25 may be connacted to each
other throuch an elaciioal gord, Tlal wire 88 or cabie, Cne o wo slorage door gaskets 17 may be
dea;»ioyed abovs, balow or both above and below the Hat wire 30 a5 depictad in FIG. 1. The storage

20 door gasksts 17 used hereln are any stendard mechanicsl sedl known inthe arl. Tha slorage door
gagksi{s) 17 may bs compraessd belwesn a slorage door and a slorage vesse! of the storags device
10 to sed the interior of the sltorags devics 18,
Furthermore, the antennas 13 automeatioally register and keep rack of any material o product
100 which iz slorad in & storags device 10 such as in a orvoganic iank. The antennas 18 may be buili
25 into, integrated i or installed on any intermnal permanent of readable part of the tank which will aliow
automnatic identification of a material or produst storad or put inte, removed from andfor moved within
tha storags device 10, The movement of secondary protective containars 101 with an RFD or MEMS
tagis) 30 ars senced by the antennals) 18 which transmits the signd (o the readars 25, Ths readers
25 may be nennected o an invantory managemsni systern 58 which keeps frack of all materials or
30 products 100 and gliows rapid identficaiion, tracking andior localion of the material o product 104,
Additionally, in view of FIG. 1, the use ¢of one antenna 18 in a storage device 183 s possible in
@ wirelsss identification system selup as disclesed hersin Further, more than twe antennas 18 in g

storage devics 18 s possible In 2 wirsless identification syslam setup as disclosad hersin,
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Further, in view of FIG 1, part of the coolant fluid 20 may ba in a gaseous form because of
gyaparation. Ag the resuiling gas will also typically b at g low temperatirs, [t may not he nacassary
for the plurality of rack(s) 80 and plurality of secondary profective containars 101 o be submergs
within the Hiquld part of the coolant Huld 28, Indesd, it is comman practios for rack(s) 86 and secondary

5 protective conlainers(s) 101, within a slorags device 18, 1o be kept in the gas part of the coolant fluid
20.

The rack 84 used heraln may be any standard rack used in crycgenic conditions known in the
industry. The rack 80 may have dossd or cpen side panels. FIG, 2 depicls a rack with open sids
nanele. Each rack 88 may be slolted 50 thal the secondary prolective contalner 181 may fit direcily info

10 sachrack Allematively, sach rack 80 may have a fial surface fo hold the secendary proleciive
container 107 as depicied In FIG. 2. Or each rack 80 may be designad o includs a hook &0 as 0 hang
the secondary protective sontainer 181, Allemative siiuciures known in the art io support the
protective secondary container 104 or matsrial or product 188 on ths rack are also conternpiated,

According to smbodiments having & rack 30 as depictad in FIG. 2, there may be no need for

15 apertures 78 on the rack 80, Aperlures may alternatively be made on the secondary proisclive
sontainer 101 a0 as to optimize communication betwaen the remotaly readable tagls! 3B and the
ardenneals) 15 The number of speriures made on the secondary profeciive container 101 may bs
ong, two, fve, tsn or mors. The number of aperturas is dependent upon the signal consisiency and
strength, The size of the apertura(s) 70 on the seccndary protective conteiner 104 ie al least one

20 millimeter. The material thal the secondary prelective nontainer 101, rack(s} 80, and malerigls and
products 168 are made from are any known material that may withatand eryogenic conditions

FiG. 3 depicts a cassstie container which is an examyde of a sscondary profective container
101, The cassstle coniainer containg the materal or product 140

Fi, 4 addilionally Husirates an example of an embodiment of 2 wirslses identification system

25  5that gliows the remote live auditing or Eﬂ\,fer;torgfiﬂg of materiale or producis whils sontained in a
storage devine 18 filled with coolant fluid 20, FIG, 4 is g parilel cross-sectional view of a sterage
devics 18 and shows the somponents of another embodiment of the system present in the current
disciosure.

The wirelsss identificalion syziem of FIG, 4 is the same as that ¢f FIG, 1 sxoept that FIG. 4

30 includes mulii-array aniennas 180 as opposed i two single stand-alons antenna as setforth in FIG 1
As may ba sesn from FIG, 4, the mult-array antennas 188 are configured 5o that they may be placed
on the far right and {ar 1sft sides inside the storags devica 18, Additionally, the anlennas 1508 may be

placed anywhers inside of the slorage devios 14,
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The andennas 1588 disclosed in FIG, 4 amit radio signals o activels the RFID or MEMS
riurality of remotely readabde tagie) 30, The mulli-array anisnnas 1580 arg the conduiis between the
tagis) 30 and the readers 25, The reader 25 controls the sydle's dala acquisition and comimunication,
The multi-array antennas 158 emii radic waves In ranges of anywhere from about one inch ic 10 fee

5 wrmors, depending upon ite power outpul and ihe radio frequency used. When an RFID or MEMS tag
rasses through the electromagnetic zone, i detscts the reader's 25 activation signal, The reader 25
decodes the data encoded in the integrated airoull {chip) of the tag 38 and the dela may then be
paseed wirslsssiy of wirad for processing though an inveniory managemsnt system 50,

Additionally, aceording fo the set up in FIG. 4, In order for ths multi-aray antennas 15010

10 sommunicate with the piuralily of tags 36, a plurality of aperiures 70 may be made in of on the side of
the rack 80 facng the mult-airay anternas 158, The apertures 78 may have a croumisrence of at
least about g quartar of aninch. The aperfurae 70 may be In any shape orform. Ascording o
embodiments, the number of apertires 70 piaced on the side of a rack 80 ine up the antennas 15 and
the piuraiity of lags 30 50 35 io obtain & strong and conslsiant signal. The rack 80 used hersin may be
15 any standard rack known in the ndusiry thal may ba used in cryogenio condiions.

Further, in view of FiG. 4, the muiil-array antennas 158 and the readers 28 may be conneclsd

to each olher through a flat wire 88, As wilh the embodiment of FIG, 14, one or twe storags door

gaskets 17 may be deployad above, below or both above and below the flal wire 84 ac depicted in

F1, 4, The slorage door gaskets 17 used herein ars any standard mechanical seal known in the ant,
20 FIG. 5 also illusirates an example of an embodiment of g system thet allows ths remats five

auditing of Inventorving of matsrigle o producte while contained i a slorage device 10 filed with
pootant fiuld 20, FIG. Ole a partial cross-sectional view of a storage devioe 18 and shows the
pormponents of another embodiment of the system present in the current disclosure.

Az may be sesn rom FIG. 5, unlike the wireiaes identification syelem § selupe In FIGS. 1 and

25 4 the plurality of racks themselves serves ag antennas inside the storags devics 10 The plurality of
rack antennas 180 may be placed anywhers inside of the storage davics 18,

The rack antenna combinalion 184 disclosed in FIG. & emite radio signals to activate the RFID
or MEMS plurality of ramctely readable tagls) 30 Rack anlennag 188 are the sonduits between the
tagis) 30 and the readers 25, The reader 25 conirols the syslem's data acquisition and communication,

30 Therack anfernas 180 emite radic waves in rangss of anywhere from about ong ineh 1o 100 fesl or
more, depending upon s power output and the radio requency used. When an RFID or MEME tag

paszses through the eleciromagnetic zone, it detscis the activation signel of the reader 25 The rack in
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the rack antsnna combination 180 used herein may include any standard rack known in the industry
that is used in cryogenio condiions with any slandard anterna technology disclosed harain,

The reader 28 decodes the data encodad in infegratad oircuit {chip) of the tag 30 and the dals
may than be passsd wirslessly o wired for procsssing though an inverdery management system 58,
Addiionally, according o smbedirments of FIGL 5, theve may nol be a need for g pluralily of apsriures
70 on the rack antennas 188 since the rack antennas directly interact with the pluralily of remotely
raadable tags 30 However, aperturss may aliematively be made on the sscondary prolective
container 101 80 &8 to opiimize communication betwean the remcisly readabie iagls) 30 and the
antenngals) 18, The number of apartures mads on the secondary protestive contalner 101 may be
ore, twio, fvs, ten or more. The number of apertures is dapendant upan the signal consisiency and
strength,

Further, in view of FIG. §, the rack antennas 1680 and the readers 28 may bs connscled g
each other through a flal wire 96, As with the embodimant of FIG, 1, one or iwo slorage door gaskets
17 may be deploved above, below or both above and befow the flal wire 30 as deplcted in FIG. & The
storage door gaskets 17 uged heraln are any siandard machanical saal known in the arl,

It should be understood that the present invention is by ho means limited to the above-
described embodiments. Morg generally, i should e apprecialed that othar exarmpies and variations
are contemplated within the scope of the appended claims, Furthemmare, i should be noted that the
foragning desaription is infended to provide a numbar of non-limiting examplas that assist the skilisd
raader's understanding of the present invention and that demaonstrate how ths present invantion may

he implameniad,
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WHAT IS CLAIMED IS:
1. A system for wireless identification of pharmaceutical products stored in a storage device
comprising:
a plurality of racks adapted to hold a plurality of pharmaceutical products, wherein each
rack comprises one or more apertures;
a plurality of remotely readable tags each adapted to be affixed to one or more of the
pharmaceutical products, and
at least one antenna operatively connected to a reader configured to interrogate the
remotely readable tags,
wherein the reader is operatively connected to a computerized inventory system that is
configured to receive information about each remotely readable tag, and wherein the reader detects a
position of each remotely readable tag and associated pharmaceutical product on the plurality of racks.

2. The wireless identification system of claim 1, wherein the plurality of apertures on the plurality
of racks are in alignment with the antenna.

3. The wireless identification system of claim 1, wherein each of the plurality of pharmaceutical

products is stored in a separate secondary protective container.

4. The wireless identification system of claim 3, wherein the secondary protective
containers comprise a plurality of apertures.

5. The wireless identification system of claim 1, wherein the storage device includes one or more
doors sealed by door gaskets, and the connection between the antenna and the reader comprises a
flat cable that is positioned above, between, or under the door gaskets.

6. The wireless identification system of claim 1, wherein the remotely readable tags comprise of
RFID or MEMS.

7. A system for wireless identification of pharmaceutical products stored in a storage device

comprising:

a plurality of racks adapted to hold a plurality of pharmaceutical products;

a plurality of remotely readable tags each adapted to be affixed to one or more of the plurality of

pharmaceutical products,

a plurality of secondary protective containers that comprise the plurality of pharmaceutical products,
and at least one antenna operatively connected to a reader configured to interrogate the remotely
readable tags, wherein the reader is operatively connected to a computerized inventory system that is
configured to receive information about each remotely readable tag, and wherein the reader detects a

position of each remotely readable tag and associated pharmaceutical product on the plurality of racks.
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8. The wireless identification system of claim 7, wherein each of the plurality of pharmaceutical
products are each stored in a separate secondary protective container.
9. The wireless identification system of claim 8, wherein the plurality of secondary protective
containers comprise a plurality of apertures.
10. The wireless identification system of claim 7, wherein the storage device includes one or more
doors sealed by door gaskets, and the connection between the antenna and the reader comprises
aflat cable that is positioned above, between, or under the door gaskets.
11. The wireless identification system of claim 7, wherein the remotely readable tags comprise of
RFID or MEMS.
12. A system for wireless identification of pharmaceutical products stored in a storage device
comprising:
a plurality of racks adapted to hold a plurality of pharmaceutical products;
a plurality of remotely readable tags each adapted to be affixed to one or more of the
plurality of pharmaceutical products,
a plurality of secondary protective containers that contain the plurality of pharmaceutical
products, wherein the secondary protective containers comprise a plurality of apertures, and
at least one antenna operatively connected to a reader configured to interrogate the
remotely readable tags,

wherein the reader is operatively connected to a computerized inventory system that is

configured to receive information about each remotely readable tag, and wherein the reader detects a

position of each remotely readable tag and associated pharmaceutical product on the plurality of racks.

13. The wireless identification system of claim 12, wherein the storage device includes one or
more doors sealed by door gaskets, and the connection between the antenna and the reader
comprises a flat cable that is positioned above, between, or under the door gaskets.
14. The wireless identification system of claim 12, wherein the remotely readable tags comprise of
RFID or MEMS.
15. A system for wireless identification of pharmaceutical products stored in a storage device
comprising:

a plurality of remotely readable tags affixed to a plurality of pharmaceutical products that
are attached to a plurality of racks wherein the racks comprise a plurality of apertures, and

a multi-array antenna operatively connected to a reader configured to interrogate the

remotely readable tags,
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wherein the reader is operatively connected to a computerized inventory system that is

configured to detect each remotely readable tag and wherein the reader detects a position of each

remotely readable tag and associated pharmaceutical product on the plurality of racks.

16.

17.

18.

19.

20.

21.

The wireless identification system of claim 15, wherein the plurality of apertures on the
plurality of racks are in alignment with the multi-array antenna.

The wireless identification system of claim 15, wherein each of the plurality of pharmaceutical
products are stored in a separate secondary protective container.

The wireless identification system of claim 17, wherein the plurality of secondary protective
containers comprise a plurality of apertures.

The wireless identification system of claim 15, wherein the storage device includes one or
more doors sealed by door gaskets, and the connection between the antenna and the reader
comprises a flat cable that is positioned above, between or under the door gaskets.

The wireless identification system of claim 15, wherein the remotely readable tags comprise of
RFID or MEMS.

A system for a wireless identification of a pharmaceutical products stored in a storage device
comprising:

a plurality of remotely readable tags associated with a plurality of pharmaceutical products

on a plurality of racks wherein each rack functions as an antenna and is operatively connected to a

reader configured to interrogate the remotely readable tags,

wherein the reader is operatively connected to a computerized inventory system that is

configured to detect each remotely readable tag, and wherein the reader detects a position of each

remotely readable tag and associated pharmaceutical product on each rack.

22.

23.

The wireless identification system of claim 21, wherein each of the plurality of pharmaceutical
products are stored separately in a secondary protective container.

The wireless identification system of claim 22, wherein the secondary protective

containers comprise a plurality of apertures.

24.

25.

The wireless identification system of claim 21, wherein the storage device includes one or
more doors sealed by door gaskets, and the connection between the antenna and the reader
comprises a flat cable that is positioned above, between or under the door gaskets.

The wireless identification system of claim 21, wherein the remotely readable tags comprise of
RFID or MEMS.
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