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T
he precision of the S

ureS
tep S

m
oke C

heck T
est w

as determ
ined by

conducting the test w
ith spiked controls.  T

he control at 100 ng/m
l

g
a

ve
 a

 n
e

g
a

tive
 re

su
lt. T

h
e

 co
n

tro
l a

t 4
0

0
 n

g
/m

l g
a

ve
 a

 p
o

sitive
result.

C
onc. (ng/m

l)     N
um

ber T
ested     C

orrect results     %
 C

orrect result

100
50

50
100

400
50

50
100

D
.  S

p
ecificity

T
he specificity for the S

ureS
tep S

m
oke C

heck T
est w

as tested by
adding various drugs, drug m

etabolites, and other com
pounds that

are likely to be present in urine. A
ll com

pounds w
ere prepared in

cotinine-free norm
al hum

an urine. 

T
h

e
 fo

llo
w

in
g

 stru
ctu

ra
lly re

la
te

d
 co

m
p

o
u

n
d

s p
ro

d
u

ce
d

 p
o

sitive
re

s
u

lts
 w

h
e

n
 te

s
te

d
 a

t le
v

e
ls

 e
q

u
a

l to
 o

r g
re

a
te

r th
a

n
 th

e
concentrations listed below

.

C
o

m
p

o
u

n
d

C
o

n
cen

tratio
n

 
(-)-N

icotine
350 ug/m

l

T
he follow

ing com
pounds w

ere found not to cross-react w
hen tested

at concentrations up to 100 µg/m
l.

A
cetam

inophen
D

L-H
om

atropine
A

cetylsalicylic A
cid

H
ydrocodone

A
lbum

in
H

ydrom
orphone

A
m

itriptyline
(+

/-)-Isoproterenol
D

-A
m

phetam
ine

Lidocaine
A

m
picillin

M
aprotiline

A
spartam

e
M

ethadone
A

spirin
M

eperidine
A

tropine
M

ethadol
B

enzocaine
M

etham
phetam

ine
B

enzoylecgonine
M

ethapyrilene
(+

)-B
rom

pheniram
ine

M
ethaqualone

C
affeine

M
ethylphenidate

C
hloroquine

(+
/-)3,4-M

D
M

A
(+

)-C
hlorpheniram

ine
M

orphine
(+

/-)-C
hlorpheniram

ine
M

orphine-3-ß
-d-glucuronide

C
hlorprothixene

(1S
,2S

)-(-)-N
-M

ethyl-E
phedrine

C
odeine

N
aloxone

C
reatine

N
altrexone

r-C
yclodextrin

ß
-N

aphthaleneacetic acid
C

yclobenzaprine
(+

)-N
aproxen

(-)-D
eoxyephedrine

N
ortriptyline

D
extrom

ethorphan
N

icotinic A
cid

4-D
im

ethylam
inoantipyrine

O
xalic A

cid
5,5-D

iphenylhydantoin
P

enicillin-G
D

iazepam
P

entobarbital
D

opam
ine

P
erphenazine

D
oxylam

ine
P

heniram
ine

E
cgonine M

ethyl E
ster

P
henobarbital

E
D

D
P

P
henothiazine

(-)-E
phedrine

L-P
henylephrine

(+
)-E

phedrine
α

-P
henylethylam

ine
(+

/-)-E
phedrine

P
henterm

ine
(+

/-)-E
pinephrine

(+
/-)-P

henylpropanolam
ine

E
rythrom

ycin
P

rim
idone

F
urosem

ide
P

rocaine
G

lucose
P

rom
ethazine

G
uaiacol G

lyceryl E
ther

d-P
ropoxyphene

H
em

oglobin
S

ecobarbital
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N
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S
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IC
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R
O

D
U

C
T

S

IN
T

E
N

D
E

D
 U

S
E

T
h

e
 S

u
re

S
te

p
 S

m
o

ke
 C

h
e

ck T
e

st is a
 la

te
ra

l flo
w

, o
n

e
-ste

p
im

m
u

n
o

a
ssa

y fo
r th

e
 q

u
a

lita
tive

 d
e

te
ctio

n
 o

f co
tin

in
e

, th
e

 m
a

jo
r

m
etabolite of nicotine in hum

an urine, at a cut-off concentration of
200 ng/m

l. T
his product is used to obtain a visual, qualitative result

and is intended for the determ
ination of sm

oking status only.

This assay provides only a prelim
inary analytical test result. A

 m
ore

sp
ecific altern

ative ch
em

ical m
eth

o
d

 su
ch

 as h
ig

h
 p

erfo
rm

an
ce

liq
u

id
 ch

ro
m

ato
g

rap
h

y (H
P

L
C

) o
r g

as ch
ro

m
ato

g
rap

h
y/m

ass
spectrom

etry (G
C

/M
S

) m
ust be used in order to obtain a confirm

ed
analytical result.  C

linical consideration and professional judgm
ent

should be applied to all test results, particularly w
hen prelim

inary
positive results are indicated.

S
U

M
M

A
R

Y

T
obacco sm

oking results in the absorption of nicotine through the
lung and buccal/nasal epithelium

, after w
hich nicotine is m

etabolized
in

to
 a

b
o

u
t 2

0
 m

e
ta

b
o

lite
s e

xcre
te

d
 in

 u
rin

e
. C

o
tin

in
e

, a
 m

a
jo

r
m

e
ta

b
o

lite
, a

ccu
m

u
la

te
s in

 th
e

 b
o

d
y w

ith
 re

g
u

la
r sm

o
kin

g
.  It is

reported that cotinine is stable in body fluids and has a relatively long
h

a
lf life

 o
f a

p
p

ro
xim

a
te

ly 1
7

 h
o

u
rs. T

h
e

re
fo

re
, th

e
 d

e
te

ctio
n

 o
f

co
tin

in
e

 is le
ss d

e
p

e
n

d
e

n
t o

n
 th

e
 tim

e
 o

f sa
m

p
lin

g
 th

a
n

 th
a

t o
f

nicotine and other m
etabolites.  C

otinine has been w
idely used as a

biom
arker of tobacco exposure. M

ethods of analysis for cotinine in
biological fluids include gas chrom

atography, gas chrom
atography-

m
ass spectrom

etry, H
P

LC
, H

P
LC

-m
ass spectrom

etry, E
IA

 and R
IA

.
T

hese m
ethods usually require special equipm

ent and com
plicated

operation procedures.

T
he S

ureS
tep S

m
oke C

heck T
est is a one step im

m
unoassay that is

used for the qualitative detection of cotinine in hum
an urine.  It is

based on the principle of highly specific im
m

unochem
ical reactions of

antigens and antibodies. It is a sim
ple and convenient test for the

rapid qualitative detection of cotinine in hum
an urine at 200 ng/m

l cut-
off concentration. 

SureStep
™

Sm
oke C

heck Test
O

ne-Step C
otinine Test

A visual one-step immunoassay
for the qualitative detection of
cotinine in human urine. 
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.
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N
o

te:
U

rine specim
ens and all m

aterials com
ing in contact w

ith them
sh

o
u

ld
 b

e
 h

a
n

d
le

d
 a

n
d

 d
isp

o
se

d
 o

f a
s if ca

p
a

b
le

 o
f tra

n
sm

ittin
g

in
fe

ctio
n

. A
vo

id
 co

n
ta

ct w
ith

 skin
 b

y w
e

a
rin

g
 g

lo
ve

s a
n

d
 p

ro
p

e
r

laboratory attire
.

T
E

S
T

  P
R

O
C

E
D

U
R

E

R
eview

 “S
pecim

en C
ollection” instructions. If refrigerated, test device,

patient sam
ples, and controls should be brought to room

 tem
perature 

(20-30
�C

) prior to testing. D
o not open pouches until ready to perform

the assay.

1
. R

e
m

o
ve

 th
e

 te
st d

e
vice

 fro
m

 its p
ro

te
ctive

 p
o

u
ch

 (b
rin

g
 th

e
device to room

 tem
perature before opening the pouch to avoid

condensation of m
oisture on the m

em
brane).  Label the device

w
ith patient or control identification.

2
. D

ra
w

 th
e

 u
rin

e
 s

a
m

p
le

 to
 th

e
 lin

e
 m

a
rk

e
d

 o
n

 th
e

 p
ip

e
tte

 
(a

p
p

ro
xim

a
te

ly 0
.2

 m
l). D

isp
e

n
se

 th
e

 e
n

tire
 co

n
te

n
ts in

to
 th

e
 

sa
m

p
le

 w
e

ll.  U
se

 a
 se

p
a

ra
te

 p
ip

e
tte

 a
n

d
 d

e
vice

 fo
r e

a
ch

sam
ple or control.

3
. R

e
a

d
 re

s
u

lt b
e

tw
e

e
n

 3
 to

 8
 m

in
u

te
s

 a
fte

r th
e

 a
d

d
itio

n
 o

f
sam

p
les. D

o not read result after 8 m
inutes. 

IN
T

E
R

P
R

E
T

A
T

IO
N

 O
F

 R
E

S
U

L
T

S

N
eg

ative:
B

oth the test line (T
) and the control line (C

) should appear in the
view

ing w
indow

.  T
he control line (C

) indicates proper perform
ance of

the device.  T
he test line intensity m

ay be w
eaker or stronger than

that of the control line.

P
o

sitive:
O

n
ly o

n
e

co
lo

re
d

 lin
e

 a
p

p
e

a
rs in

 th
e

 co
n

tro
l lin

e
 re

g
io

n
 (C

).  N
o

colored line appears in the test line region (T
).

In
valid

:
N

o colored line appears in the control region. U
nder no circum

stances
sh

o
u

ld
 a

 p
o

sitive
 re

su
lt b

e
 id

e
n

tifie
d

 u
n

le
ss th

e
 co

n
tro

l lin
e

 (C
)

appears in the view
ing area. If the control line (C

) does not appear,
the test result is invalid and the assay should be repeated.

P
R

IN
C

IP
L

E

T
h

e
 S

u
re

S
te

p
 S

m
o

k
e

 C
h

e
c

k
 T

e
s

t a
p

p
lie

s
 th

e
 p

rin
c

ip
le

 o
f a

com
petitive im

m
unoassay. T

he test device contains a m
em

brane strip
that is precoated w

ith cotinine antigen at the test line region.  T
he

co
tin

in
e

 a
n

tib
o

d
y g

o
ld

 co
n

ju
g

a
te

 p
a

d
 is p

la
ce

d
 a

t th
e

 e
n

d
 o

f th
e

m
em

brane.  In cotinine-free urine, the colored antibody-colloidal gold
conjugate and urine m

oves chrom
atographically by capillary action

a
cro

ss th
e

 m
e

m
b

ra
n

e
.  T

h
is so

lu
tio

n
 m

ig
ra

te
s to

 th
e

 te
st lin

e
containing cotinine antigen and form

s a visible line as the antibody
com

plexes w
ith the antigen.  T

he form
ation of a visible precipitant in

th
e

 te
st zo

n
e

 in
d

ica
te

s a
 n

e
g

a
tiv

e
 re

su
lt

(n
o

n
-sm

o
ke

r).  W
h

e
n

cotinine is present in urine, it com
petes w

ith cotinine on the test band
region for the lim

ited antibody sites. W
hen a sufficient concentration

of cotinine is present in urine, it w
ill fill the lim

ited antibody binding
sites.  T

his w
ill prevent attachm

ent of the colored antibody-colloidal
gold conjugate at the test line region.  T

herefore, absence of the color
band on the test region indicates a p

o
sitive

result (sm
oker). 

A
 different antigen/antibody reaction is added to the  m

em
brane strip

at the control region (C
) to indicate that the test has been perform

ed
properly. T

his control line should alw
ays appear, regardless of the

cotinine status in the urine.  T
his m

eans that n
eg

ative
urine w

ill have
tw

o
pink colored bands, and p

o
sitive

urine w
ill have only o

n
e pink

co
lo

re
d

 b
a

n
d

. T
h

e
p

in
k

 c
o

lo
re

d
 c

o
n

tro
l b

a
n

d
 s

e
rv

e
s

 a
s

 a
n

in
d

ica
to

r th
a

t 1) A
 sufficient volum

e of urine has been added, and 2)
that proper flow

 w
as obtained. 

S
T

O
R

A
G

E
 A

N
D

 S
T

A
B

IL
IT

Y

T
h

e
 te

st kit sh
o

u
ld

 b
e

 sto
re

d
 re

frig
e

ra
te

d
 o

r a
t ro

o
m

 te
m

p
e

ra
tu

re
2

-3
0

�C
 (3

6
-8

6
�F

). E
a

ch
 d

e
vice

 sh
o

u
ld

 re
m

a
in

 in
 its se

a
le

d
 p

o
uch

for the duration of the shelf-life.

P
R

E
C

A
U

T
IO

N
S

•  U
rine specim

ens m
ay be potentially infectious. P

roper handling
and disposal m

ethods should be established.

• 
A

vo
id

 cro
ss-co

n
ta

m
in

a
tio

n
 o

f u
rin

e
 sa

m
p

le
s b

y u
sin

g
 a

 n
e

w
specim

en collection container and specim
en pipette for each urine 

sam
ple.

R
E

A
G

E
N

T
S

 A
N

D
 M

A
T

E
R

IA
L

S
 S

U
P

P
L

IE
D

•  In
d

ivid
u

a
lly w

ra
p

p
e

d
 te

st d
e

vice
s w

h
ich

 in
clu

d
e

 o
n

e
 d

isp
o

sa
b

le
 

p
ip

e
tte

 e
a

ch
. 

•
O

ne instruction sheet.

M
A

T
E

R
IA

L
 R

E
Q

U
IR

E
D

 B
U

T
 N

O
T

 P
R

O
V

ID
E

D
•  S

pecim
en collection container.

•  T
im

er.

S
P

E
C

IM
E

N
 C

O
L

L
E

C
T

IO
N

 A
N

D
 H

A
N

D
L

IN
G

T
he urine specim

en m
ust be collected in a clean dry container, either

plastic or glass. F
resh urine does not require any special handling or

p
re

tre
a

tm
e

n
t. T

e
st sh

o
u

ld
 b

e
 p

e
rfo

rm
e

d
 so

o
n

 a
fte

r th
e

 u
rin

e
specim

en is collected, preferably during the sam
e day. T

he specim
en

m
ay be refrigerated at 2-8

�C
 for 3 days or frozen at -20

�C
 for a longer

p
e

rio
d

 o
f tim

e
. S

p
e

cim
e

n
s th

a
t h

a
ve

 b
e

e
n

 re
frig

e
ra

te
d

 m
u

st b
e

e
q

u
ilib

ra
te

d
 to

 ro
o

m
 te

m
p

e
ra

tu
re

 p
rio

r to
 te

stin
g

. S
p

e
cim

e
n

s
previously frozen m

ust be thaw
ed, equilibrated to room

 tem
perature,

and m
ixed thoroughly prior to testing.

C
    T

                  C
    T

                 C
    T

N
egative             P

ositive              Invalid

Test D
evice

Line

P
ipette

S
am

ple W
ell

C
ontrol R

egion
Test R

egion

C
     T

Sm
oke C

heck

N
ote:

A
 very faint line in the test region indicates that the cotinine

concentration in urine is near the cut-off level for the test. T
hese

sa
m

p
le

s sh
o

u
ld

 b
e

 re
-te

ste
d

 o
r co

n
firm

e
d

 w
ith

 a
 m

o
re

 sp
e

cific
m

ethod before a positive result is determ
ined. 

L
IM

IT
A

T
IO

N
S

 O
F

 P
R

O
C

E
D

U
R

E

•   T
he assay is designed for use w

ith hum
an urine only.

•
A

 p
o

sitive
 re

su
lt in

d
ica

te
s o

n
ly th

a
t th

e
 p

re
se

n
ce

 o
f  co

tin
in

e
 is

above the cut off concentration.  It does not indicate or m
easure

level of consum
ption.

• 
T

h
e

re
 is a

 p
o

ssib
ility th

a
t te

ch
n

ica
l o

r p
ro

ce
d

u
ra

l e
rro

rs a
s w

e
ll

a
s o

th
e

r su
b

sta
n

ce
s o

r fa
cto

rs n
o

t liste
d

 m
a

y in
te

rfe
re

 w
ith

 th
e

te
st a

n
d

 ca
u

se
 fa

lse
 re

su
lts. S

e
e

 S
P

E
C

IF
IC

IT
Y

 fo
r lists o

f
su

b
sta

n
ce

s th
a

t w
ill p

ro
d

u
ce

 p
o

sitive
 re

su
lts, o

r th
a

t d
o

 n
o

t
interfere w

ith test perform
ance.

•
If it is su

sp
e

cte
d

 th
a

t th
e

 sa
m

p
le

s h
a

ve
 b

e
e

n
 m

isla
b

e
le

d
 o

r
deteriorated, a new

 specim
en should be collected and the test

should be repeated.

Q
U

A
L

IT
Y
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O

N
T

R
O

L

G
ood laboratory practice recom

m
ends the use of control m

aterials to
ensure proper kit perform

ance. B
efore using a new

 kit w
ith patient

specim
ens, positive and negative controls should be tested. Q

uality
co

n
tro

l sp
e

cim
e

n
s a

re
 a

va
ila

b
le

 fro
m

 co
m

m
e

rcia
l so

u
rce

s. W
h

e
n

te
stin

g
 th

e
 p

o
sitive

 a
n

d
 n

e
g

a
tive

 co
n

tro
ls, u

se
 th

e
 sa

m
e

 a
ssa

y
procedure as w

ith a urine specim
en.

P
E

R
F

O
R

M
A

N
C

E
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H
A

R
A

C
T

E
R

IS
T

IC
S

A
.  A

ccu
racy

T
he accuracy of the S

ureS
tep S

m
oke C

heck T
est w

as evaluated in
com

parison to a com
m

ercially available im
m

unoassay at a cut off
concentration of 200 ng/m

l for cotinine. O
ne hundred tw

enty sam
ples

(120), collected from
 presum

ed non-sm
oker volunteers, w

ere tested
by both m

ethods w
ith 100%

 agreem
ent.

In
 a

 se
p

a
ra

te
 stu

d
y, fifty (5

0
) u

rin
e

 sp
e

cim
e

n
s w

ith
 co

tin
in

e
concentrations ranging from

 300 ng/m
l to 2,000 ng/m

l (as determ
ined

by a com
m

ercially available im
m

unoassay) w
ere tested using the

S
u

re
S

te
p

 S
m

o
k

e
 C

h
e

c
k

 T
e

s
t. A

ll fifty
 (5

0
) s

p
e

c
im

e
n

s
 w

e
re

d
e

te
rm

in
e

d
 p

o
s

itiv
e

 b
y

 th
e

 S
u

re
S

te
p

 S
m

o
k

e
 C

h
e

c
k

 T
e

s
t,

re
p

re
se

n
tin

g
 1

0
0

 %
 a

g
re

e
m

e
n

t w
ith

 th
e

 co
m

m
e

rcia
lly a

va
ila

b
le

im
m

unoassay. 

B
.  R

ep
ro

d
u

cib
ility

T
he reproducibility of the S

ureS
tep S

m
oke C

heck T
est w

as evaluated
at four different sites using blind controls. O

f the sixty (60) sam
ples

w
ith

 co
tin

in
e

 co
n

ce
n

tra
tio

n
s o

f 1
0

0
 n

g
/m

l, a
ll w

e
re

 d
e

te
rm

in
e

d
negative. O

f the sixty (60) sam
ples w

ith cotinine concentrations of
400 ng/m

l of cotinine, all w
ere determ

ined positive.




