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ABSTRACT

A method of mamntaining, tracking and identifying the integrity of a disposable
specimen container comprising the steps of: writing 10 an RFID device attached to an
individual specusen vial mformation including the date and a uniquc identification of the vial;
putting samplc in the specimen vial; writing to the RFID device attached to the specimen vial
information including the fima and the day; starng the vial in an environment 1o maintain its
integrity; sending the vial 1o a laboratory for analysis; inventorying the vials by scanming the
RFID attached to the mdividual vials; and separating the RFID dovice from the vial so that the
RFID device may be re used.
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EVIENT OF RELATED APPLICATIONS

This apphication claims the boncfit of U.S. Scnal No. 10/140,698 filed May 7, 2002
which 13 o continuation in part of pending U 8. patent application 09/947, 586 filed
September 3, 2001, which application clayms tha henefit of the filing date of provisional U.S.

patent application no. 60/229,217. filed Sepember 5.2000, abanduncd.

FIELD OF THE INVENTION
The present invention is directed to the system, method, and apparatuses for

mainiaining, tracking, and i1dentifyig the integrity of a disposable specimen coptainar with »

re-usahle rransponder.
QF THE INVENTION

Radio frequency identification (RIFID) {ugs and radio frequency identification tag
systems are used for identificarion andfor wacking of equipment or inveniory such as pallets,
trucks, dollies or hoxes ar even the whereabouts of same animals, such as livestock in certain
situations. These RFID systemns are radio communication systenis 1o which conununications
is provided between a radio banscever, or mterrogator, and a number of small, identifying
labels or tags. These tags are read while v the radiation pattern or figld of the interrogator,
which may be connected fo a computer-based tracking systemn. The intent of an RIF1IY system
18 fo pravide a rehahle and secure architectre that meets a predeermined performance
requirement, while nmmimizing the cost of the interrogator and the tags.

Conventionally, in the operation of RFID systema, the interrogator transmits to the
tags using modulated vadio signals, and the tags respond by transmitimg modulated radie
signals back to the inferrogator. Specifically, the interrogator first transmits an amplitude-
modulated signal (o he tag. Next, the intenogator transmits & continuous-wave (CW) radio
signal to the tag. The tag then modulaies the CW signal using modulated back scaitering
(MBS} wherein the antenna is electrically switched, by the tag's mocﬁﬁla‘ting signal, from
being an absorber of radio frequency (RE) radiation to being a reflectar of KF radianion:
thereby encoding the tag's information onto the CW radio signal. The interropator
demodulutes the incoming modulated vadio signal and decodcs the tag's information message.
A radio frequency identification tap system conveniently provides for reading the information

fram the Tadho frequency wdentification tag at a small distance using radio frequency (RF)

data transmission technology. Typically, the uscr simply holds or places the tadiv flcquency
I
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identification tag near a base station that transmits an excitation signal to the radio frequency
identification tag powenng cucuilsy vontained on the radio frequency identification tag. The
circullry, respaneive to the excitation signal, communicates the stored infounation from the
radio frequency identification {ag to the base siation, which receives and decodes the
information. In general, radio frequency identification tags are capable of retaining and, m
operation, transinitting 4 substantial amount of information--sufficient information fo
uniquoly identify individuals, packages, wventory and the like.

In one application that is relevant to the present invention, spocimeon containers (¢.g.
vials) are used conventinnally in the dairy and the drug testing industries. In such indusiries, a
unigue spevimen sample (e.g. milk in the dairy industry, and blood or urine m the drug
testing industry) is maintained in the vial. The unique specimen must be identified and
tracked. In some applications, the specimens are identified and fracked by a unique bar code.
Bar codes are typically lacated using a hand held optical scanner. Such bar code labeling
systems utilize a light beam emitied from the scanner to "read” the bar code label. These
sysiems requite a direct line of sighi briween the scanner and the bar-code label, thus greatly
limiting their utihity.

In addition, the specimen containers may be provided with access that can be geined
only by producing visible evidence that the container has been openad whether hy aceident or
on purposec {c.g. use of tapc or secal). Such a container is useful in the wansportation and
storage of liquid specimens for example, to ensurc the integrity, of the specimen. The
infegrity of the specimen in the vial is becoming increesingly unportant in the doiry industry
and for drug testing. It is important to ensure the sn-called "gnaranteed chain of custody" of
the container contents by providing a “tamper-cvident” seal to the vial -- to protect from
being opened by unguthorized persommncl who might tamper with the contents.

SIMMARY OF THE INVENTION

The present invention is a vial is provided with stmicture to house and retain an RFID

tag. In yet another cmbodiment, the wavention is a vial and RFID tag combination. The vial 18
intended for a single use, and then is disposed. The RFID tags are icinvved from the vial and
rensed as often as 1s possible.

The vial of the present invention can he, in its structre and design, a conventional
vial wmith rospect to its intended usc, which [or example could be a vial for holding a milk

sample or a vial for holding a urine specimen, whioh then is provided with the stuctural
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attnibutes disclosed herein that engble it to houss and retain an RFID tag. The vials of the
present imnvention may be those vials disclosed in U.S. Patent nos. 5,012,441 and 5,133,470,
both of which are incorporated herein by reference. These vial constitictions would then be
modified as disclescd hersin i order to have the features that would allow the vials to receive
and retain an RFID tag. Also, as disclosed in the patenis incorparated herein by reference, the
nials may be provided with a breakaway tab that breaks atl the fwst time the vial is apened

In one embodiment, the vial comprises a container portion having a bottom wall, an
internal cavity, and sidewall. o one embodiment, the bottom wall is offsct from the bottom
of the sidewall. This arrangemcent defines a rim that cxtends from sidewall bottom to bottom

wall.

A retaining ring, having a perimeter that fits within the perimeter of the rim,

{s joined to the bottom wall and extends in the direction of the sidewall botwm. The relining
ring has rcgions of a first smallcr height dimension and lugs 20, which are regions of o
second greater height dimension. Purther, spacer elements are positioned at several locations
around the mner wall of the retaining ring. 'I'he spacer element’ may he pagitioned along the
retaining ring in the regions of the frst smaller height dimension, approximately halfway
between the lugs. A depression 18 provided in the centor of the bottom wall.

To secure the RFID tag, it 18 placed within the retaiming ring. The lugs are then
reconfigured, that is, moved out of the substantially vertical state ta a stafe that 1S af least
partially lorizontal, in which the lugs extend over the (ag in onder (o secure 1 in place. Any
techiques that impacts sufficient cnergy to the plastic vial in order to soften the lugs, so that
they can be bent over the RFID tag, can be employed. Ulfrasonic energy may be emplayed
for this tagk. Alternatively, energy lrom a heat source may also be appliad

The vials can be constructed of plastic materials such as polypropylene and
polycthylene. The plastic matenials that are employed should not be adverscly atfocted
by a sterilizing dose of gamma radiation.

In yet another embodiment, a notch 1s cut out of the rim. ‘The notch ik emplayerd ta
properly orient the vial during opening.

In another embodiment, the invenlion is a puck that is used tw escort the vial assembly
along the conveyor system. The puck has & cavity positioned within the surrounding
sidewalls The cawvity 1? sized mamiain the vial in an upright position. 'I'hat 18, 1218

dimensioned so thai the euler surface ol the vial cunlacls e inner waell of the cuvily aud/or iy
3
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in close proxiniity thereto. In a further embndiment, the puck is provided with a bottom
sutfuce and cavily-gelining sidewalls that extend upward from the bottom surface. The puck
may be provided with oponings positioned in the sidewalls, in the bottom surface, or in both
locations. Purthermore, the puck may be provided with a structural attribute that, in
cooperation with a structural attmbute nf the vial assembly, aligns and orients the vial, so that
the vial iy propotly positioned af the time it visits the stations along the path where testing 1s
conducted. For example, a notch can be lacated at the bottouy of the vial, and the puck can be
provided with a feature that mates with the notoh. This arrangement can bo uscd to msure that
the vial is properly aligned for its visit to the Jid opening station, thereby optimizing the
number of vials successfully opened by automaied equipment.

" DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of an emhndiment of the present invention, with the RFJD tag

presend.

Figure 2 is a perspective view of an cmbodiment of the presenl invention, with the RFID tag
absent.

Figure 3 is a side slevational view of an embodiment of a puck;

Fipure 4 is side elevarional view showing a vial retained in a puck;

Figure 5 is cross seotional views of the walls of the vial and puck while the former is retained

in the latter;
Figure 6 is a top view showing, in cross section, the bottom of the vial and puck while the
furmer ix relained in the latter,
Figurc 7 is a top view showing, in cross scction, the botton: and wp of the vial and puck
while the former 15 retained in the latter:
Figure ¥ 18 a perapactive view showing the engagement between the puck and vial; and
Figure 9 is a perspective view showing the manner in which the lugs ¢an be shapen over the
REID tag.
DETAILED DESCRIPTION OF THE INVENTION

The vial of the present invention can be, in its structure and design, a conventional
vial with respect 10 its intended use, which for example could be a vial for holding a nmulk
samplc or a vial for holding a wine spocimen, whicl then iy provided with the structural

attributes discloged herein that enable 1t to retain an RFID tag. The viale of the present
4
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invention ay bea those vials disclosed  11.8. Patent nos. 5,012,041 and 5,133,470, both of
which are mcomorated herein by reference. These vial constructions would then be modified
as disclosed herein in order W have the [oatures that would allow the vials 1o receive and
retain an RFID tag. Also, aa disclosed in the potents incorporated hercin by referencs, the
vials may be provided with a breakaway tab that breaks off the first time the vial 1s opened.
As shown in Figures | and 2, the vial comprises a container portion 10 having a2 botiom wall
16, an iniernal cavity 15, and sidewall 12, The botiom wall 16 is offset from the botiom 14 of
the sidowall 12. This arrangemont defines a rim 17 having a length dimension that cxtends
from sidewall bottom 14 to bottom wall 16.

A retaining ring 18 hag a perimeter positioned within the penmeter af the mm 17. 'The
reiaining Ting 18 is joined io the bottom wall 16 and extends {or at least a portion of the
length dimension of the rim 17, in the direction of sidewall bottom 14, The retaining ring has
regions of a first smaller length dimension 19 and lugs 20, which are regions of a second
preater length dimension. Spacer elements 22 are positioned ay several locafions around the
inner wall 23 of the retaining ring. The spacer elements may be positioned along the
retaining ring 20 in the regions of the first smaller height dimension 19, approximately
halfway beiween the lugs 20. A depression is previded in the center of the bottom wall 16.

The rim is further provided with a number of rihs 5(, that extend mward. The rnibs are
positioned around the perimeter of the rim 17,

To sceure the RFID tag 30, it is placcd within the retaiming ring. The lugs 20 are then
bent down and in over the tag to secure it in place. Any technique that imparts sufficient
energy to the plastic vial in order to soften the lngs, so that they can be benr over the RFID
tag, can be employed. In one example, ulirasonic energy may be employed for this task.
Figuwie 9 demwonstiates an avangewent by which tw lugs 20 coi be rcvvnfiguicd in onder
extend over the RFID tag and retain it in place. Ultrasonic devices that can be used to
reshape the lugs are available from Branson Ulirasonics Corporation, Danbury CT USA.

A‘lwmﬁvely, encrgy from a heal source may also be applied. A mechanism that
applies messuwie 1o the lugs wheu thoy are 1 the soflened state can be employed 1o effect the
bending of the lugs. The mechanism may have a bar or plate or the hike that cffcets bonding
fram the original, sbstantially vertical state of the lugs, to the final bent state m which the
lugs are at least partially horizontal. This component niay be emploved 1o retain the lugs in

the bent state until after the plastic cools, at which time the lugs wall reain in the bent state
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after pressure 18 remaoverd.

The vials can be construcied of plastic materials such as polypraopylene and
polyethylene. The plastic materials that are sinployed should uot be adversely affected by a
gsterilizing dose of gamima radiation.

In yet another embodiment, a notch 24 is cut out of the rim 17. The aviomated
equipment that opens the vials prior to drawing 2 sample employs the notch in order 1o
properly onent the vial, 1o insure that the vial is corretly opened.

The vial should have a diameter large that is large enough so that the vial can hold an RFID
tag {e.g. a 22 mm diameter tag, a 1 7mm square tag). Consequently, these dimensions set the
size required for the retaining ring. While the arrangesment shown n fhie Fipures shows 2
cizcular tag, it should be readily undersioud that the person of skill in the art could modify the
cmbodiments shown hercin to provide the neccssary adapiations for any other shaped tag
(8.2. square tag).

The lugs that hold the RFID tags should be designed to be strong enough 10 warhsfand
one complete use cycle. Mercly by way of example, with iegaed (o a milk sawple, this
moludes travel to and from and processing ot the following locations: the tag inscriion station,
the tranisport rack, the milk tanker cool box, the milk tanker REID readAwnite station, the
ransport racks, the laboratory antomation, and the tag removal station.

One advantage ol the siructure disclosed herein is that the lugs provide evidence of
tampenng, or the lnck thereof. That is, cbacrvaiion of the lugs will provide visual indication
on whether they have been tampered with.

As detailed below, the vials of the present invention can be formed in the mald. "The
retalning ring, spacers, rim and othe: featies described above can also be formed in the mold
by these same molding iechniques.

In another aspect, the present invention generally relates to 2 method of maintaining,
tracking and identifying the mtegnty of a specimen container using a disposable specimen
contamer and s rouyable RFID (ag.

Suitable [FID dovices include a read-anly ar a read/write wanspouder, Fou a
read/write RFID device, the transponder acts a8 a both a storage device and a display device.
Examples of RFID devices suitable for the present invention include: {2) the “RI-'TRP,” “RI-
101," “RI-102,” and “RI-103" models from Texas Justrwments; and (b) the “GemWave Ario™

and the “GemFly” models from Gemplue, The specific ranspander may be ohosen based on
0
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the specific application including: (2) the size and shape of the container and thus, the
maximnm mrface area that is avallable for the ransponder; (b) the environment (humidiry,
hazards and degree of special handling); (¢) ihe need Lo re-use the ansponder; (d) the
memory capacity; (c) the sizc of the antouna; and (f) the cost. It 15 understood that the RFID
device of the present invention includes any eqmvalent device that has the capability of both
readimg and writing such as the category referred to as “transponders.”

For the dairy industry, the following is one embodiment of the method of the prescnl

mvention:

(a) a disposable vial and RFID tag combinaiion that are assembled ap deseribed

above:

(b) information including the date and a unique identification of the vial iy wriliesn W

the RFID device attached to the individual specimen vial;

(¢) the vials are sent to the dairy (and/or given to a tank driver);

(d) when the milk is pumped from a specific tank at the dairy 1o the tanker truck, a

milk sample is taken (either automatically or manually) and is put in the specimen vial;

(¢)  mformation including the specific dairy, the specific dairy tank, the time, the
day and/or the temperature of the milk are written to the RF¥ID device attached
to the specimen wal;

(5 the vial 1s then stored in an environment o maintain its integrity (e.2. insulated

containcr, refrigorator unit);

(g)  the vial(s) are sent to a laboratory for analysis;

(h) at the Jaboratory, the vials are inventaried hy scanning the RF17)s aitached to
the individual vials;

(1} al lhe laboralory, wlonuation wcloding the routing (c.g. test required such as
fat/proiein/bacteria/antibiotics analysis) of the sample 15 writen to the RFID
attached to the individual specimen vial; and

() the RFID device is separated from the vial so that the RFID device may be re-

uscd and the corresponding vial 1s ground-up so that the plastic may be recycled.

Steps (a) and (b) can be effected by an automated process that is practiced at the site

where the RFIT 1ag is joined o the vial. Steps (d) and (e) take place at the dairy. The
information mentioned in step (€) may be written 1o the tag by employing a hand held device,

aficr first inpuiting tho noccssary information on a keypad or other doviee. Steps (h), (i), and
'?'



10

15

20

CA 02428020 2003-05-07

poasibly (1) oocur at the testiug laburatory. Steps (h) and (i) may ocenr along the automated
assembly line, and taformation read from the vials can be cinployed fo determine and assign
the ulhimate destination of the vial, such as the test station for nwinitional aualysis.
Alternatively, at a given location on the conveyor, information may be written to the tag,
which 1s used fiuther op down the conveyor to assess and rdetermine the ultimate desination
of the vial. A series of RFID reader and writer devicey are provided on the convevor system
in order fo read and write information from and to the RF1D tags.

While step (§) can occur at the labnratory, it may also oceur at a remote location,
which may include the location where steps (2) and (b) take place Removal of the RFID tags
may be an automated proccss step.

In a more gpecific embodiment of the above-deseribed methed, a hand-helkd scanner
may be used to either wnte mtormation to and/or read mformation from the RFID device. For
example, the tank driver and/or the dairy may use the hand-held scanner to read/amte
wformation including: (a) the date and a unigue iduntification 1o the RFID device attached to
the individual specimen vial; and (b) when the mik s pumpced from a specific tank ul the
dairy to the tanker truck, the specific dairy, the specific dairy tank, and/or the temperature of
the milk to the RFID Jdevice altached 1o the specimen vial. In another example, the laboratory
personnel may use the hand-hold scanner to read/wiiic infurmmation including: (a) an
inventory of the individual vials by reading the wniquc identification carresponding (o the
vial; and/or (b) routing information (e.g. test required such as fat/protein/bacteria/antibiotics
analysis) of the sample by writing 0 the RFID device attachad {o the individual specomen
vial, In another embodiment, the RI'ID device attaclicd (o the vial may be scanned without
requiring a direct line of sight between the scanner and the RFID device, In this way,
vials contained within the larger containers do not need to be taken out and mmdividually

scanned.
For the drug teating industry, the following iy one embodiment of the method of the

present. invention:

(a)  adisposable vial and RFID tag combination that are assembled as dcscribed

above,;
(b) information including the date and a wuigue identificaton of the vial is writien
to the RFID device attached to the individual specimen vial;

(<) the vials are sent (0 the office (e.g. physicians office, testing laboratory) where
g
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the patients urine or blood specimen 1s obtamed;

(d)  when the patient’s blood or urine specimen is obtained, the specimen is put in
the specimen vial;

(e} mformation including the individual’s identification, the time, the day and/or
additional office mformation are watten to the RFID device attached 1o the
specimen vial;

()  the vial(s) are sent o a laboratory for analysis;

(g) a1 the laboratory, the vials arc inventoried by sconming the RFIDs attached to
the mdividual vials;

(h)  atthe laboratory, information including the roufing (e.g. test required such as
the type of diug to be tested for) of the sample is wiitten to the RFID attached
to the individual specimen vial; and

(i) after all testing is complete and the specimen is no Jonger needed, the RFID
device 1s separated from the vial so that the RIF[1) device may be re-used and
the corresponding vial is ground-up so that the plastic may be recycled.

In yot a farther cmbodiment of the present invention, the routing step may be

automated so a conveyor-hike system 18 designed where the vials are automatically routed to
the proper station based on a scanner reading the individual RFID devices attached to each

vial.

In yet another embodiment, the invention is a puck that escoris the vial around the
assembly lines described abave for milk testing and drug testing operations. Figures 3-8 show

a puck 100, both alone and with a vial 10 disposed inside of it. Figure 3 shows the exterior of
the puck, having a base portion 102 of greater cross section than the elzvated portion 104 that
nscs above it. The basc porfion and the clovated portion form the sidcwalls of a cavity 106 in
which the wial 10 resides. Both the base portion and the slevated portion are provided with
through-holes 108, that, among other things, permit water to freely circulate aver the surface
of the vidl. In some instances, it may be desitable 1o flow warm or hot water over the vials

while they reside in the pucks.

As shown in Figures 4 and 5, the bottom region 112 of puck sidewall 110 is provided
with an ypward-tumed hook 114 that grasps the rim 17 of the vial 10. The bottom region 112
of puck sidewall 110 i3 further provided with a number of ribs 116. Ribs 116 are provided on
the puck 100, The ribs 116 extend into the space between the bottom region 112 and the hook

Wny2-sev01\695832v01 0
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114. ‘The ribs 116 of the puck 100 are positioned around the botiom region, at the place where
the hook 114 and bottom region 112 come together. When the vial 10 ig placed within the
puck 100, the ribs 116 of the puck 100 engage with ribs 30 on the rim 17 of the vial 10. The
ribs 116 of the puck and the ribs 30 on the vim 17 of the vial 10 form a fnctional cngagement,
which aids in yetaining the vial in place.

As best seen in Figure 7, the puck is provided with bars 118 that are spaced apart fram
each other. The bars 118 are positioned w ¢xisud into the notch 24 on the vial 10 when the
vial 10 is placed in the puck 100. Having the bars extend into the noteh insurc that the vial 18
praperly ariented. The bars 11X engage the inner surtace of the notch 24 that is provided in the
rim 17 of the vial 10. The bars 118 orient the vial 10 so that it is praperly aligned for certam
procedurcs that arc undertaken along the conveyor, such as the antowated upening ol the vial
lid.

The pucks may be constructed of a strong durable material, such as a polyamide. In
some embodiments, the polvamide may be metai-filled in arder {o modify the heat transfer
properties of the polymer.

The automated opening of the lid may be accomplished in the followmg manner. As
jnst deseribed, the properly oriented vial will enter the lid opening station. A retaining
clement 200 (see Figure 4) will contact the hinge that joins the lid 1o the container portion of
the vial, applying a downward force on the hinge. A hook 202 will then approach the 1ab on
the front portion of the lid and contact the tab on the underside thorcof. The hook will then be
maved upward, which applies an upward force to the lid and thereby opens the wial.

The pucks facilitate the movement of the vial along conveyor systems, and where necrssary,
maintain the vial in an upright position. Lxamples of vaious stations along the conveyor,
when the puck may aid the transport and orientation of the vial, includc: (a) sample heating
stations; (b) mixing stations; (¢) maintaining orientattion of the vial for through a station or
slations for automated venting, opening and closing of the lid.

The pucks arc sized at their base with dimensions sufficient tv conler stability to the
vial, yst small enough to minmimize the spacc requiremeont in the buffer and storage arcas. That
is, the puck remains stable while it is being moved around by the conveyor system.

The puck can be any shape, bowever, 10 maintain orientation, 1t may he preferabile to
praovide shapes that will aveid rotational movement while mwving alvng the conveyor, such as

non-circular shapes. Squares may be well suited for the shape of the puek.
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Vials situated in pucks will ammve at the tag remaval sfation 1t may be desirabie 1o
resiove the taps wlhile the vial is still 1o the puck. To this end, a hole in the botiom of the puck
may be provided. The hole should he large cnough to accommodate a tag removal tool and
permit the removal of the tag. As shown in Figure 9, a gap 52 is present between the spacer
and the lug. During removal of the RFID tag, the cutting blade that 1s emplayed to cut the
fugs will move completely through the lugs and extend intwe the gap. insuring thar the lugs are
complcicly scvercd. During the cutting operation, the vial may be partially rotated, possibly
within the range of 10°-15°, or as required by the dimensions of the lugs, to aid in the severing
operation.

A sidewall ol approximately 1 or 2 mm around the circumference of the base should be
sufficient to locate and rotain the visl.

At various poinis in the automated system, the samples (and pucks) will be hented to
40°C in sample heating stationg. The sample heating stations may move the pu cks along X-Y
coordinares in a heating statlon, while the samples ave sprayed with hot water. Likewise, since
the vials circulate in a milk-tcsting environment, where there 1s bound to be spillage, it may be
desirable to clean them in a dedicated cleaning station — using hot water and optionally, an
anti-bacterial agent. Providing apenings in the puck will maximize contact between the fluid
and the vial.

In a further embodiment of the RITTD device, radio frequency weutification tag is
formed by directly joining a radio frequency identification tag cirouit chip ("cironit chip") to
an artiele having an integrally formed antenna. Article may be a substrate formed from a sheet
of materisl. The substrate may be the specimen container. Moreover, the substrate material
may be any suitable material for the particular application such as paper, plastic (including
polyester and metalized polyester matenial), synthetic paper, reinforced paper, cardboard,
coared cardboard and the like.

In one embaodiment, the RFID tag 1s attached to the conmainer, which identifies the
containcr and thus the customer, For example, this tag may be secwied 10 any purl of the
contamner including the lid, the bottom, the side or the top of the container. As such, the vial
may be specifically designed 1o accammandate the RFID device. Such a tag may include a
elatively Nat or (hin cuil conuected to an integrated circuit (IC) disposed within the confines
‘of the coil. Thus, the coil of RFID tag is disposcd substantially in a horizontal plane within the
lid.

\\ny2-srvOINGN5233v0] 11
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The apparatus and process of the present invention may be used with a variety of
bodies including bottles, vialg, spouts or any other containers. Although the examples describe
a vial, the wvention covers any type of container that may be used to franspoit specuineu
samples. The invention is described m the descriplion with respect to a vial.

In another embodiment, the vial may be cylindrical in shape with an mtegrally formed
botiom. A cap may be provided which 18 adapted (o seal the vigl closed with a substantially
hewetic seal. The cap may be infegrally connecied 1o the vial with a small flange. The vial
and cap may be injection molded in the mold from a thermoplastic material. Examples of
processes of making such vial and of designs for such vials are disclosed in LIS, Paients Nos.
4,812,110, 4,783,036, 53,723,083, and 6,303,064 that are incorporated by reference herein.

In a further embodiment, vials of the type to which the present invention relates arc
generally imjection molded plastic vials that have caps adapted 1o seal the vial closed with a
substantially hermetic seal. The cap may or may not be integrally connected to the vial, but is
preferahly jomed thereto with a small flange. It 18 impartant to maintain the stenlity ot the
interior of the vial prior 0 use. Accordingly, i order to maintain Gie sterility of e interior of
the vial the cap must be closed onto the vial while the vial is in an aseptic environment.

In a further embodiment of the present invention, the vial is designed so that the RFID
device is sufficiently secured 1o the vial so that the RFID device remains attached 1o the vial
duting wegular stuppiug aud handliug. Such a securing device inay include, bul are not Hmited
to, a clip-on system, a slotted system, and anap-on system. At the same time, the securing
device is designed so that, after the specimen has been tested, the RFID device may be
intentionally removed from (he vial with out incotring damage to the KFID device. In this
way, the RFID device may be re-used while the corresponding, vial is grovnd-up and the
plastic material may be recycled. The present invention takes advaniage of the ability to
dispose of the vial after each use so as to maintain integrity and sterility of the specimen
sample while, at the same time, 1o re-use the RFID device. Consequently, the present
mvention is enviconmentally “greed” -~ the vial may be resycled and the plastic re-used amd
the RFID device may be continually re-used. In one cmbodiment, an automatic systcm may
be designed where the RFID is automatically vremeved from = used vial and is inserted in a
new vial while the used vial is ground-up and prepared for recycling. Cine process of
autcmatically recycling the vial is disclosed in U.S. Patent No. 5,979,804, which is

incorporated by zeference herein.
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In another aspect of the present invention, the vial may be a tamper-proof container
and cap for indicating whether the container has been opened duning transport to or fram 2
specimen-receiving site. Foy example, one or more destructible conuections are provided
between the container and cap, that connection including one or more destructible members
which hold the cap in a clnsed condition whereby the cap can be opened only i response to
the destruciion of the destructible member. Accordingly, an opening of the closed container
during transport thereof to a specimen-receiving site {e.2- a laboratory) 1s evident from a
destruction of the destructible member. One embodiment of such a ternpor-proof design s
described i U.S. Patent No. 5,012,94), which is incorporated by reference herem.

In vet another aspect of the present invention, the device that secures the RFIT device

to the vial may be a lamper-proofl design for indicating whether the RFID device has been

either replaced with another RFID device or has been tampered with duning ttansport to or

from a spacimen-receiving site and/or during handling. For exarmple, one or more desiructible
connections may be provided between the RFID device and container, that connection
including one or more destructible members which hold the REID device to the container
whereby the RFID device can be removed from the container cnly i response to the
destruction of the destructible member. Accordingly, tampering with the RFID device duning
transport and/or handling thereof 1o a specimen-recewving site (.. a laboratory) is evident

fiom a destruction of the desiructible member.
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A confaincer comprising a recessed portion located on a bovom side of Ui
container, wherein the recessed portion has Tugs that sre fixable 1o 4 retaimng
position for retaiming an REID tag in place.

The container of claim 1. further comprising a notch located in the bottom side.
In combination, the contaws: of claim 1 and an RFID tay relained in place by the

lngs.
The container of claim 1 wherein the recessed portion is offset from 2 bottom end

of the container by a rim.
Tho containcr of claim 4, further comprising a noich located in the rim.

A container comprising a bottom surface recessed from a bottom ond of a container
sidewall, the hottom surface comprised of:

a ring depending from the bottom surface in a direction away from the bottom

suiface (o a st heighl dimension;

a plurality of Ings extending from the ring w a direction further away from the
botwom surface 10 a second beight dimension greater than e st height

dumncnsion,;

n plurabty of spacers positioned on an interior side of the ning;

wherein a space 15 defined interior the spacers ur which a RPTD tag can be
positioned, and wherein the Jugs can be fixed into a position in which they
extend over the tag when the fag is positioned in the space.

The container of claim 6 wherein the bottom surface 18 ofiser fraom the hottom end

of the coniainer by 2 rim.

The contamner of claim 6, further comprising a notch located 1n the bottom side.

The eontainer of clamm §,; further compusing a notch located in the rim.

The container of claim & wherein the nim is provided with a plurality of

Tbs.

A puck for retaining a vial and escorting the vial on 4 moving transport system

W d-ervOINGDE 83240 | 14
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comprised of a sidewal] and a bage portion deﬁninga cavity sized 1o retain 2 vial In
an upright posihion.

The puck of claim 12 wherein the puck is provided with at least one throuph huic
on one of the sidcwall or basc pertion.

The puck of claim 12 whersin the puck is provided with a plurality of through
holes 1n the sidewall and base portion.

A puck for retaining a vial and escoriing the vial on a2 moving Wansport systemn,
comprised of a sidewall and a basc partion defining a cavity sized to retain a vial in
an upright position, wherein tha sidewalls are provided with a hook positioned at a
bottom of the sidewslls which extends arounid at least a portion of a perimeter of
the sidewalls, wherein the hook is adapted to receive the perimeter of a bottom of a
vial,

The puck of claim 14 further comprised of a pair of bars that extend wpward from
the base portion in a direction that would cross the perimeter nf the sidewalls,
wherein the bars are postiioned 10 engage 4 noich provided on tic bouda of the
vial.

The puck of claim 14 wherein the puck is provided with at least one through hole
on one of the sidewall ar hase portian.

The puck of claitn 14 wherein the puck is provided with a plurality of through
holcs in the sidowall and basc portion.

A puck [or retaining a vial and escorting the vial on a moving transport system,
compnsed of a sidewall and a base portion defining a cavity sized to retain a vial in
an upright position, wherein the sidewalls are provided with a hook positioned at a
bottom of the sidewalls which extends around a perimeter of the sidewalls, wherein
the hook is adapted to receive a perimeter of a bottom of a vial, the hook being
further provided with a plurality of ribs that extend into a space located in the
interior of the hook, wherein the ribs of the hook frictionally engage with the ribs
provided on the bodom of the vial,

The puck of claim 18 wherein the puck is provided with at least one through hole
on ane of the sidewall or hase portion.

The puck of claim 18 wherein the puck is provided with a plurality of through

holes in the sidewall and basc portion.
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21. A tamaper-proof container and cap for indicating whether the contamner has been
opcnod, comprising:

a destructible projechion exfending Irom one toward the other of said container and
cap, said projection mcluding 2 stem integrally molded with said ane of said
containcr and cap and at least one laterally extending flange at 2 free end of said
stem, ssid stem including o single weakened point of reduced cross section
disposed at an end of said stem opposite said free end thercol, a cross piece
projecting laterally from said stem at a location intermediate said free end and said
weakened point, said cross pisce buing cuplanar with said siem and said flange,

an elongated slot formed in the other of said container and cap and receiving said
free wnd of said projection, said flatge extending laterally beyond an edge of said
slot such that said cap can be vpened vily in response o0 breakage of said
projection at said weakened point, said slot boing situated botwezen said flange and
cross piece to prevent separation of said projection from said other of said
container and cap afier said projection has been broken,

said container including a channel extending circumicrontially around an outer
surface thereot, sad channel heing open toward said cap, said channel receiving a
peripheral edge of said cap when said cap is closed, wherein the container further is
provided with a recessed portion is lovated un u botlom side of the container, the
recessed portion having lugs that are fixable into a retaining position for retaining
an RFID tag in place.

22.  In combination, the containcr of claim 21 and an RiF11) tag retained in place by the
lugs.

23, The container of claim 21 wherein the receaacd portion is offset from a bottom cnd
nf the container by a rim.

24.  The container of claim 22, further comprising 2 notch located in the vim.
25. A tamper-proof container and cap for indicating whother the container has been

opened, comprising:

Wiy2-ervO1\60S RV ] 16



26.

27.

28,
29,

CA 02428020 2003-05-07

g destructible connection between said container and cap including a destructible
member holding said cap in a closed condition such that said cap can be opened
only in responac to destruction of said destructiblc member, said container
inchuding an annular rim forming a mouth of said container, and an upwardly open
annular channel exiending circumferentially around an onter surface of said
coutaiuer al a location below sad 1au,

said cap imcludmg:

a recess Tor receiving said rim to close said mouth,

a peripheral edge received in said channel when said cap s closed, and

an annular seal member disposed within said recess 4t a location above said
peripheral edge, said annuler seal member forming a downwardly open gap
which said rim 1s received to form a seal, wherein the container further is provided
with a recessed portion is located on a bottom side of the container, the recessed
purtivn having lugs thal are Hxable o 4 relaining position for selaining an RFID
tag 1n place.

In combination, the container of claim 28 and an RFID tag retamed m place by the
lugs.

The container of claim 23 wherein the recessed portion is offset from a botiom end
of the container by & nim.

The container of claim 27, further comprising a notch located 1n the rim.

A tamper-pronf container and cap for indicanng whether the container has been
opened, comprising:

a destructible projection extending from one toward the other of said container and
cap, said projection including a stem integrally molded with said one of said
container and cap and at least one laterally exiending flange at a free end of said
stem, said stem mcluding a single weakened point of reduced cross section
disposed at an end of said stem opposite said free end thercof, a cross picee
projecting laterally from said stem at a location intermediate said free end and said

weakened point, said croas piece bemmg coplanar with said stem and said flange,

an elongated slot formed in the other of said container and cap and receiving said

free end nf said projectinn, said flange extending laterally beyond an edge of said

Wy2-5rv0 V6958 2v0 ) 17
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slot such that said cap can be opened only in response to breakage of said
projechion at Said weakened point, said slot being simated between said flange and
CrosSs pices (O provenl separativu of suid prujection from said other of said

container and cap after said projection has been broken,

said cap being molded of one-piece with said container, and said cap and coniainer
being molded of plasic, wherein the conlainer further is provided with a recessed
portion is located on a bottom side of the containcr, the reccssed portion having

lugs that are fixable into a retaining position for retaining an RFID tag in place.

3} In combination, ihe container of claim 29 and an RFTL) fag reiained in place hy the
tugy,

31.  The container of claim 29 whercin the rocesscd portion is offsct fiom a bottom cnd
of the container by a nim.

42.  ‘T'he cantamer of claam 31, finther comprising a notch incafed m the nm.

33. A tamper-prool conlainer and cap (or indicating whether the conlainer has been

opcned, compnsing;

a destnictfible prajection extending fram one toward the other of Raid eontainer and
cap, sald projection including a stem iniegrally molded with said one of said
containct and cap and at loast onc latorally extonding flange nt a frco ond of said
stem, said stem mclhiding a single weakened point of reduced cross section
dizposed at an end of kaid stem oppasits said free end thereof, a cross piece
projeciing laterally [fom said siem at 2 location intenmediate said free end and said

weakencd point, said cress pioce bomng coplanar with said stom and said flange,

an elongated slot formed in the other of said container and cap and receiving said
free end of said projecuon, said flange exiending laterally bevond an edge of said
slot such that said cap can be opencd only in response to breakage of said
projection at said weakened point, said slot being situated between said flange and
Cross pece to prevent separatian of Rawd projection fram sad other of sad
container and cap afier said projection has been broken,
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s31d container and cap including a second destructible member adapted for one-
way passage through a hole in another of said container and cap, wherein the
container further is provided with a recessed postion is located on a boftom side of
the containges, the recessed portion having lugs that are fixable into a retaining
posifion for retaining an RFID tag in place.

In combination, the comainer of claim 33 and an RFID tag rewained in place by the
luys.

Thc containcr of claxm 33 wherein the recessed portion is offset from a bottom end
of the container by a rim.

The contamer of claim 313, further compnising a notch located in the rim.

A tamper-proof coniginer and cap, suid cuntaine: nxlading a first flange having a
first through-hole, said cap including a sccond flange haviug a second through-
hole, said second flange arranged to substantally overlie said first flange when said
cap 1s mserted onfo 2 m ot said contamer, one of said countainer and cap including
an intepral strip exiending from a location adjacont said through-holes, said strip
being of sufficient flexibility and longth to cnable said strip to be inserted through
said through holes while remaining attached to said one of said container and cap,
said smp including portions contigures for one-way passage through said through-
holes, wherein the container further is provided with a recessed portion located on
a bottom side of the container, the recessed portion having Iugs that arc fixablc mto
a retaining position for retaining an RFID tag in place.

In combination, the container of claim 37 and an RHEil) tag retained in place by the
lugs.

The contaiuer of claim 37 wheicin the rccessed portion is offset from a bottom end
of the container by a rim.

The container of claim 39, further comprising a notch lncated in the im.

A Tamper-proof plastic vial comprising a confainer and 4 cap of integraily molded
vne piccs constiuction and wcluding a hinge therebetween, said container
including o first flange having o first through hole, said cap including a second
flange arranged to overlie said first flange when said cap is inserted onto a rim of
said container, said flange of one of said container and cap including a sixip
integrally molded in one picce therewith, said strip being sufficicntly flexible and
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of a length sufficient to enable said stup to be inserted through said holes while
remammg attached fa said lasi-named flange, sad strip mcludmg portions
configured for ane-way passage ithrough said through-holes whereby removal of
said strip 18 possible only by permancut destruction thereof, said second flange
defining a thumb tab facilitating opening of said cap, wherein the container further
18 pravided with a recessed paortion is Iocated an a bottom side of the container, the
recessed portion having lugs that are fixable into a rewaining position for retaining
an RFFID tag in place.

42.  In combinatiion, the container of claim 41 and an RFID tag retained in place by the
lugs.

43.  The conuiner of claim 41 wherein the 1ecessed portion is offset from a bottom end

of the container by a rim.
44.  The container of claim 43, further compnsing 4 notch located in the nm.
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