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57 ) Abrége :

A drug abuse test kit has a transparent cup-like container
for retaining a fiuid sample to be tested and the open Lop end
of the container is closed by a closure cap seated upon the

open end. There is a slit in the closure cap to receive a

multiple drug test card having a plurality of immunoassay test 19

strips thereon with visual endpoints to indicate prasence or

absence of a particular drug. The container 1s provided with a
sacond cover which is solid and unslit to olose and seal the

container wvhan a sample therein is to be transported.
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DEVICE FOR THE COLLECTION, TESTING
AND SHIPMENT OF BODY FLUID SAMPLES

RELATED APPLICATIONS

For purposes o the United States of America, this is a
conTinuztiorn-in-par* application of United States Patent

Applicazion Serial Yo. 08/613,487 filed March 11, 1996.

TECHENICAL FIELD

The present invention relates to a test kit for the
~ection and testing of urine samples for drugs of abuse and
subzaguent shiprment of the sample, more particularly, to such a

tesT XKit having a cup-like container and a test card for

ly zhe presence of particular drugs of abuse.

ed avallability and use of drugs of abuse by
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the seneral corulaticon has caused cnployers, governmental
ris groups and other organizations to utilize drug
screzninz £oth as a condition of employment and  in order to
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- in tra work place. I'ypical drug screening
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test:z ars rerficrred or the purpose of guickly ldentifying on a

Tualotatioe b=

=iz thsz presence of drugs in a body fiuld which
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may be urine. A conplete analysic of the cample may then be
carried out in a laboratory only if the preliminary Screening
results are positive. More and more such drug sicreenings are
taﬁﬁng place on site or the work place and are generally
carried out by testing personnel who are generally not
technically trained, such as laboratory technicians. It is
thus important that the drug screening pfoceduru is simple but
vet reliable. Further, the test apparatus must be such so as
to enable the testing personnel to avoid all contact with the
fluid specimen which 1s being tested.

Various forms of devices have been proposed for the
collecticn and taking of body fluids, such as urine, which have
proved tc be cumberscme in operation since they involve a
nunber of separate steps. Initially, the samnple was collected
and several additional steps were then required to transfer the
urine sarple to an analysis device. This multiple step
procedure recguired the manual handling of the specimen through
variocus cavices and the use of such transfer devices inevituably
caused spills which may result in contamination to the tester
and surroundings. In addition, nontechnical personnel who
perform the screening tests on urine samples objected to coming
into any »xind of contact with the urine sample and even the
handling zf the sample itself.

¥any of <he xnown testing devices were rather complex in

trat =hey inc_uded a container for the specimen, and,
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subsecguently it was necessary to transfer the specimen or at
least z portion thereof to another compartment of the container
in ordsr to perform the test. This transfer of the specimen
réquired vigorous shaking of the container or turning the
contairer upside down in order to cause the flow of the
spacimen into a test compartment. It was therefore necessary
to make the containers leak proof under such condition and the
results was a complicated and expensive container structure.

Further, the containers incorporated the structure by

means ¢ which reagent strips were mounted in a test

corpartment of the container and which structure also enabled

U}
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th lu-d sample to flow into the test compartment into contact
with thz rezgent strips. Such a mounting of the reagent strips
further resulted in complicating the structure of the container
sinze 1T was also necessary that provision be made to view the
reazent strips from outside of the container. This was
gensral’y achieved by providing a transparent window or some

other mzunting of the reagent strips so as to be visible to

osTing wersonnel.

DISCLOSUZPE C¥ INVENTION

It _s tnerefore the principal object of the present

o provide a sinmplified and inewxpensive device for
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the ceollzztizn and testing of body fluid sample:s, particularly

r drugs of abuse and subscguent shipment of the



10

15

20

25

R O (N Y
Giogag

[
It is an additional object of the Present invention to

provide such a device which includes a closed container for
retaining a urine sample having such a closure structure that
te;t card having a plurality of test strips thereon may be
introduzed into the container such that the test strips contact
the urine sample.

It 1s a further object of the preseht invention to provide
a tast card having a plurality of immunoassay test strips
thereon with each strip being responsive to a particular drug

buss and having a visual endpoint to indicate the presence

of

y

or zbser.ce cf a particular drug.

ne objeacts of the present invention are achieved and the
diszdvarnzages of the prior art are eliminated by the drug abuse
test desvice according to the present invention which may
comrrise a cuip-like transparent container for retaining a urine
samp.le ¢> be tested. The open top of the container has a
closurs zover or cap and there is a diametrical slit in the
cap. Thz slit is of such a size to accommodate a test care
which 2s a plurality of immunoassay test strips mounted thereon
in pzrallel c¢n one side and each test strip is responsive to a
particular drug of aktuse. The test card is insertable through
the =12t 50 as to have one end immersed in the urine sanple to

a predetermined depth whereby the visual results of each teot
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indicate the presence or absence of a particular drug of abuse

in the urine sample. If the sample should test "positive" to
indicaze the presence of a drug in the urine, it is then
nééessary to send the sample to a certified laboratory for
cenfirzatory testing. For this purpose, a second closure cap
which is sclid, i.e., not slit, is provided which may be
threadsd onto the open end of the cup-like container. The tost
card is reroved from the container, the solid closure cap is
thread=d on to close the container and the container is then
rezdy Zor shipment to a laboratory.

As described above, the test kit includes a drug abuse
test device for collecting and testing a urine sample. This
test device comprises a cup-like container having a transparent
wa'l ard having an open top upon which is threaded a closure

covar provided with a slit therein to receive a test card. A

§$.2s

closure cap which threads over the outer eond of

|44]
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the cup-liks container is provided to seal the container to
permit —he =zafe shipment of a fluid sample theroin.

Ths test kit also includes a screen test card for drugs of

abusze wrich may comprise a thin flat member having the size and

oI a fusiness card. A plurality of immuncassay test

shate o=
strips zre Zastened side by side in parallel on one side of the
tesT card wizhin the outline of the card. Rach test strip is

ct

)

reac-tci

0 pnrovide a visual indication in recponse to a

par-iculzar drug of abuse. This test card thus provides for the
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simultaneous detection of multiple analytes.

BRIEF DESCRIPTION OF THE DRAWINGS

;, Other objects and advantages of the present invention will
be apparent upon reference to the accompanying description when
taken in conjunctibn with the following drawings, which are
exemplary, wherein;

Fig. 1 is a perspective view of the drug abuse test kit
according to the present invention generally showing the
container, the test card partially inserted to the testing
position in the container through a slit in the cover:

Fig. 2 1s an exploded perspective view of the container
accordirg to the present invention for collecting and testing a
fluid sample and generally showing the container, a cover
having a slit covered with a removable adhesive scal and a
second solid closure cap;

Fig. 3 is a plan view of the test side of a test card
acccordiny to the present invention;

Fig. 4 is a plan view of the reverse side of the tect card
shown in Fig. 3;

Fig. 5 s an end elevational view of the tost card chown
in Fig. 2

Fig. 6 Is a sectional view taken along the lines VI-VI of
Fig. 3:

Fig. 7 Is a plan view of the openad two plece test card

before it is folded over to form the test card shown in Figs,



A

10

[y
v

b2
<

. GiU6a0

F13. 8 is a plan view of the test side of a modification
of the Test card;

Flg. 9 is a plan view of another modification of the test
card;

Fig. 10 is a sectional view taken along the lines IX-IX of
Fig. 8; |

Fiz. 11 is a plan view of the test side of a further

modificztion of the test card;

o]

iz. 12 is a plan view of the center ply of the test card
of Tig. 11 z2nd showing a test strip in a slot thereof;

Fiz. 13 is a plan view of the reverse side of the tost
cari of Fig. 11;

Fiz. 1< is a sectional view taken along the lines XITl-

NIIZ of Tig. 11.

MODES FCR CARRYING OUT THE INVENTION

A4S may be scen in Figs. 1 and 2, a drug abuse test kit
acecrding te the present invention is indicated generally at 10
and cormprises a cup-like transparent test container or cup 11

naving @ cylindrical side wall 12, a closed bottom 13 and an

cphen tor 14, The cylindrical wall 12 may have a slight tapoer

The opern end 14 of the test cup 11 is provided with
<xterral tThroads 21 upon which is seated an outer closure cover

cr c¢zp Il proividsd with corresponding internal threads which
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are not shown in the drawing. The cover 22 has a circular top
surface 23 from the periphery of which depends a cylindrical
wall 24 on the inner surface of which there are provided
intérnal threads. The cover surface 23 has a diametrical s1lit
19 therein shaped to accommodate a test card as will be
presently described. There is also provided a solid cover or
cap 15 which 1s similar in size and shapé to the cover 22 but
is solid or unslit so that the covers 15 and 22 may be
interchangeably mounted on the open end 14 of the test cup 11.
During shipment, the cover 15 is generally fitted on the bottom
of the tast cup. A temperature strip 16 is mounted on the
pottom side wall of the test cup so as to be responsive to the
Tempsrature cf the test sample within a test cup.

A test card 25 which will indicate the prescnce or abscnce

[t

of any ore of 5 different drugs of abuse is shown in Fig. 1
inserted within the slit 19 in the closure cap 22 and in
further cetail in Figs. 3-6. The test card is of the multiple
2rug type in that test strips for five different drugs of abuse
zre mountzd c¢cn the test card. The test strips 26-30 are spaced
#zpart in zarallel on a test side 31 of the test card. These
fest strizs indicate the presence or absence of the following
speciiic Zrugs of abuse: PCP, cocaine, amphetamines (AMP),
rarijuana (THZ) and oplates. Test strips 206-30 may be of the
type =s mzde ty Blonike of South San Francisco, California,

Phamazech of Zan Tiego, California and Arista Biological of
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Bethlehem, Pennsylvania. Such test strips are characterized ag

immunoassay strips and employ colloidal gold chemistry. Each
test strip is submerged up to a maximum line indicated at 32
anﬁnthe results of the test are reaud in a test area indicateq
at 33. A blue line in the test arca indicates positive or the
presenca of the particular drug in the test sample.

The test strips are actually recessed in slots in the card
so that portions of the test strips project above the test
surface 31 of the card as may be scen in Fig. 5. The test card
may be Zormed of two plys 34 and 35 as may be seen in Fig. 7
and these plys in turn are formed from a single strip having a
bernd or fold 36. The ply 35 is formed with a plurality of Jdie
cut slczs 37 which are shaped and sized to receive each of the
test strips. Thus, in the fabrication of a test card, the two
porzionz 34 and 35 are folded over at cnd 36 and are adhered

tozzther. The test strips are then placed into the slots an

39

shcwn i Fig. 6 and each of the test strips is adhered to the
surface of the first portion 34 upon which the sccond portion
35 nas Z=en folded.

It is zlso within the scope of this invention to make thio
test card of two separate or individual plys 34 and 35 which
are ther adhered together and the strips are fixed in the slots
as Zescribed above.

In order to conduct a drug abuse tect utiliring tho test

cari aczording to the present invention a person being tosted
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must flrst provide a urine specimen into the transparent test
cup 1ll. The quantity of specimen provided must be such as to
pgrmit insertion of the test card up to about the maximum 1ine
inaicated at 32. It is also possible to provide fill lines on
the wall surface of the test container.

Tr.e test cup with a sufficient quantity of test sSpecimen
therein is then closed by threading the cap 22 on the top of
the test cup. The cap 22 is provided with a readily removable
adhesive sealing strip 18 which is placed over the slit 19.
Thus, wnen the container with the test specimen is brought to
the person conducting the test, the protective strip 18 is
remsved and the multiple drug test card 25 inserted into the
slit so that the bottom of the test card rests upon the bottom
of the =Zest cup. Fifteen (15) ml. of specimen will ensure that
the specziren does not go above the maximum £fill line 32. The
test card then remains in place for at least three minutes and
the results of the test can be read on each individual test

strip throuch the transparent wall of the container. Thus, if

a blue lire appears on any one of the test strips, this
indicates pcsitive and the presence of that particular druqg of
abuse in the test specimen. If no such blue line appears then
the zabsernca >f any of the five drugs of abuse from the specimen
is indic=ted. With such a negative result, the urine sample

and The zZontziner are discarded.

Howzver, when tne results of the test are positive, it is
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preferable to send the specimen to a certificd laboratory for

a confirmatory analysis by more specific methods of test ing
such as gas chromatography or mas: spectrometry. In order to
ship the sample in the container, the closure 22 is removed and
the solid cover 15 is threaded down tightly upon the open end
of the container.

In Fig. 8, there is shown at 40 a modification of the test
card as described above and is similarly constructed with two
plys but is also provided with a third or top ply 41 which is
adhered <o the two plys and covers the test strips. The third
play 41 is provided with an opening 42 through which the test
and control lines may be seen. In this modification, thosco
portions of the plys below the maximum fill line 32 are removed
zuch that the test strips 26-30 project beyond a bottom cnd 43
cf the shortened test card. Otherwise, this test card
Zunctions in precisely the same manncr as described above.

A mcdification of the test card is shown at 44 in rig. 9.
In this rmodification, the test strips are covered but the
rertinent test and sample portions of the test ctrips ave
sxpesad through cpenings. The test card 44 comprises a central
rly <5 of styrene which has a thichkness of 1.25 mm.
correzporiing to or slightly greater than the thickness of the
tast strizs and slots are provided in the center ply to recoive

ne t=st =ztrics. The top and bottom faces of the central ply

D are ccverez by a kottom ply 46 and a top ply 17 which may be
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nade frcm a single pilece of material double scored at 48 and

49 =o as to wrap around the central ply 45 in the manner as
shown in Fig. 9. The top and bottom plys may be of a thin
vin§l shzet or cardboard coated with plastic. The top ply 47
is provided with a plurality of test windows 50 through which
the test results as indicated by the test strips can be scen.
At the lzwer end of the card are provided.snmple openings 51
thrcugh which the liquid test specimen is able to contact the
abscrbent or sample portions of the test strips.

In Tigs. 11-14 there is shown a modification of the test
card 44 _n which the card is made of three separate plys which
are —hen laninated. The bottom and top plys 46 and 47 arc made
of a thin vinyl sheet having a thickness of 0.33 mm. and the
centar ply 43 1is made of styrene having a thickness of about
1.25 mn. Tha top ply 47 similarly has the test openings or
windows I0 and the sample openings 51 and the bottom ply 46 is
soliZ as shown.

in ezch ¢f <hese slots as shown. The test strip generally has
a lermgth less than that of the slot 52. 1In this embodinent,
2nly a single test strip for THC (marijuana) is cshown. While
~his =mboiiment of the test card has provision for five test
strircs, 1T 1s ©o 5@ understood that the card can be made in the

same mannmer with less than five strips and even a single strip
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if so desired. In such a modification, the windows 50 and 51
for the omitted strips are usually solid.
Each of the test strips 26-30 is a one-step immuDOuSSay in
which a specially labeled drug, (drug conjugate) competes with
drug wiaich may be present in the sample for the limited number

of binding sites on an antibody. The test strip consists of g

nbrane strip onto which a drug conjugate has been

D

m
irmobilized. A colloidal gold-antibody complex is dried at one
erd of the membrane. 1In the absence of any drug in the urine
sarple, the colloidal gold-antibody complex moves with the
urine sample by capillary action to contact the immobilized
drugy ccnajugate. An antibody-antigen reaction occurs forming a
visible line in the test area. The formation of a visible line
in the <est area occurs when the test is negative for the drug.
When a Zrug is present in the urine sample, the drug or its
metzipol te will compete with the immobilizeq drug conjugate in
the t=2st area for the limited antibody sites on the colloidal

goli-lazesled antibody complex. If a sufficient amount of druy

15 zressnt, it will £111 all of the available binding Sites,
thuz rreventing attachment of the label antibody to the druy
cont arzata., Aan absence of a color line or band in the test area
is 1ndicz=tiva of a positive result. A control band or 1ine

conzriszss of a different antibody/antigen reaction is present
On Tne rambrane strip. The control line is not influenced by

“2zhce Oor absence of drug in the urine and therefore
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should bz present in all reactions.

In summary, if a single band appears in the control zone
and ho band appears in the test zone then the results are
"positive" which indicates that that particular drug is present
abova a predetermined level which is usually arouhd 50ng/ml.

If two cclor bands appear, one in the control region and the
other in the test region then the test results are "negative"
which inZicates that the level of that particular drug is below
the ored=terrined detection of sensitivity.

In “he event that there are no distinct color bands
visitle in bcth the test zone and the control zone or if there
is a wvisible band in the test zone but not in the control zone,
then the result is invalid and retesting of the specimen is
reconmencad with another test card.

The

test card can also be used as a carrier or delivery
systzn fcr a niological detection or monitor device by replacing
the Zrug =zest strips with strips treated with suitable chemicals

so as td> e ressponsive to different and selected biological

N

-arfare azents. The strips would then function similarly to

warfare a-ent or the absence of such an agent.
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INDUSTRIAL APPLICABILITY

Thus it can be seen that the present invention disclos S a
novel ard improved drug abuse test kit which comprises a
conzaliner for the fluid specimen being tested and a multiple
druz test card which is inserted in the specimen within the
conzainer and the visual results of the test are read on the
test card through the transparent wall of the container. The
thus comprises a number of individual test strips of
the immunoassay type and each strip is responsive or indicative
to & parzicular drug of abuse. The test card may be made of

plaszic coated cardboard or thin sheets of plastic which are

t will be understood that this invention is susceptible

iificzation in order to adapt it to different usages and
dizion and accordingly, it is desired to comprehend such

bdiflcatlons within this invention as may fall within the

scops ©f the appended clainms.
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What is claimed is:

1. A drug abuse test kit comprising a cup-like
transparent container having an open top end for retaining a
ufﬁne szmple to be tested, a closure cap secated upon said open
top end and having a diametrically disposed slit therein, a
test card having a plurality of visual indication test strips
disposed in parallel on one side thereof.and each strip being
responsive to a particular drug of abuse, said test carg having
such a width and thickness that one end of said test card is
insertacle through said slit to pe immersed in a urine sample
retainecd therein to a predetermined depth, the results of each
test strp czn be seen through the transparcnt wall of the
contzainer without removing the test card from the container to

indicate the presence or absence of a particular drug of abuse

in szid =rins sanmple.

2. A Crug abuse test kit as claimed in claim 1 and
furtrer cormprising a solid second closure cap positionable over
the cpen =znd of the container in place of said closure cap with

a sli=.

3 A drug abuse test device for collecting and testing a
urine samzle comprising a cup-like transparent container having
ah cp=n tip erd for retaining a urine sample to be tested, a

first clozure cap seated upon said open top end and having a

diame:ri:zlly disposed slit therein, and a solidg second ¢losure
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cap positicnable over said open top end in place of said first
clcsure cap to seal the container so as to permit

transpertation of a fluid sample therein without leakage.

4. A drug abuse test device as claimed in claim 3 and
further comprising a protective adhesive strip over said slit
which is removable prior to testing the specimen within the

corzaln=r.

5. A multiple drug test card for drugs of abus
cortrising a thin flat member having the size and shape of a
business card and having a first side, a plurality of
immunoassay test strips with visual endpoints to indjcate

2nce or absence of a drug adhered side-by-side in parallel

o]
=
W]
(i
{1

on said first side within the outline of said flat member and

having a< least portions thereof exposed, each test strip

indlzatirng the prescnce or absence of a particular drug of
abusz
5. A multiple drug test card as clained in claim 5
whersin zald test strips are each recessed in said first side.
7. £ rultiple drug test card as claimed in claim &

whersin zald test strips are disposed parallel to the longer

dimerczisr <f said flat merber.

2 ~ ruitiple drug test card as claimed in claim 5

tlzre are a plurality of spaced parallel slots on said



10

15

20

(it

r
first side and said test strips are seateq in said slots,

9. A multiple drug test card as claimed in clainm 5
wherein exposed portions of said test strips are recessecd

inwardly of said first side surface.

10. A multiple drug test card as claimed in claim 5

wherein said thin flat member comprises three laminated sheets,

one of said sheets defining a backing sheet, 4 second of gaid

sheets having a plurality of parallel slots therein to receive

said test strips, and a third of said sheets having spaceg

paralliel slots therein corresponding with said test strips,

said sheets being adhered together such that said first and

third sheets sandwich the second sheet thereo between.

12. A multiple drug test card as claimed in claim s

wherein said thin flat member has front and rear surfaces and a

thickness substantially equal to the thickness of saiq tost

strips, there being slots in said thin flat member to receive

sald test strips therein, a second thin flat member adhered to

said rear surface of said thin flat member, a third thin flat

merber zdhered to the front surface of said thin flat memboer,

there bzing openings in said third thin flat member to expose

the samrle and test portions of each of said test strips,

2. A multiple drug test card as claimed in claim 5

wherein said second and third thin flat membors comprise a
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single sheet of material having a fold therein and folded

around said first thin flat member,

v 13. A multiple drug test card as claimed in claim 11

wherein said second and third thin flat members are thinner

than said first thin flat member.

14. A multiple drug test card as.claimod in c¢laim 5
wherein said test card has a bottom end and said test strips

have ends projecting outwardly of said botton end.

15. A multiple drug test card as claimed in claim 14 ang
further comprising a cover sheet covering said first side of
said thin flat member and said test strips, there being an
opening in said cover sheet to expose portions of said test

strips.
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