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Idaho State Police Forensic Services Toxicology Discipline Analytical Method

Section Five
Quality Assurance

5.12  Solution Preparation

5121 BACKGROUND
Refer to references.

5.12.2 SCOPE (%)
This section describes the proper preparation of solutions anqgﬁffers used in
the extraction of drug compounds from blood and urine mens,
&°
5123  EQUIPMENT AND SUPPLIES 6\0
5.12.3.1 Glassware Q

Adequately sized beakers, volq@etl 1@31(3, graduated cylinders

and volumetric pipettes Q @)
5.12.3.2 Laboratory balance C)

5.12.3.3 pH Meter and/or In 01 Sté@\
5.12.3.4 Appropriate buf] utloq etel
5.12.3.5 Stirring hotplate

5.12.3.6

5.12.3.7 ne b Q

Aiéke ' G&
{gy 53@3 and/or face Shield
loves
(&
5.12.4 d@sAGENTs

Q All chemicals must be ACS Grade or equivalent.
5.12.4.1 Acids
¢ Acetic, Glacial
» Hydrochloric
e Phosphoric
» Sulfuric

5,12.4.2 Salts
e Ammonium Chloude
e Potassium Hydroxide
e Potassium Phosphate Monobasic
e Potassium Phosphate Dibasic
¢ Sodium Acetate Trihydrate
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5.12.5

QK

5.12.4.3

5.12.4.4

PROCEDURES

¢ Sodium Bicarbonate

¢ Sodium Hydroxide

s Sodium Phosphate Monobasic

» Sodium Phosphate Dibasic

¢ Sodium Tetraborate Decahydrate

Enzyme

e 3-Glucuronidase (Patella vulgata)

Solvents @6

¢ Methanol ‘\O
Q

O
Note: appropriate safety equipment should be x@‘n during the preparation of
solutions to prevent exposure to caustic/cors s\gzunons The order of the
nt e

addition of chemicals may be crucial r(%)

5.12.5.1

6
S

N2.5.2

ritic reaclions.

Acetic Acid
512.5.1.1 0. IM/ tic ({sﬂ(SOOmL)
Plg pr: at
o8 500mI7 volumetric flask. Add 2.9ml.
, mix. QS to 500mL.

}cetx i
(‘O\ S r b!e fm six months.
g‘? is\\ﬁpo etlc Acid (500mL)
6 cg¥approximately 400mL DI water into a 500mL

umetric flask. Add 29mL glacial acetic acid,
Q) nix. QS to 500mL.
Solution is stable for six months.

Acetate Buffers

5,12.5.2.1  0.1M/100mM Acetate Buffer, pH 4.5 (500mL)
Dissolve 2.93g sodium acetate trihydrate in
400mL DI water in a 600mL beaker. Add 1.62ml
glacial acetic acid, and mix well. Adjust to pH
4,5+0.1 with 100mM sodium acetate, glacial
acetic acid or 100mM acetic acid. QS to 500mL
in a 500mL volumetric flask.
Solution is stable for six months.

5.12,5.2.2 100mM Acetate Buffer, pH 4.0 (100mL) [Varian]
Add =80mL DI water to an 150mL beaker. Add
570uL glacial acetic acid. Stir to mix. Add [.6mL
1.0M KOH. Resulting pH should be 4.0, adjust as
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QK

o
%)
S

5.12.5.3

&

necessary. Place solution into a 100mL volumetric
flask and QS with DI water.
Solution is stable for six months,

5.12.5.2.3  100mM Acetate Buffer, pH 4,0 (500mL) [Varian]
Add =400mL DI water to an 600mL beaker. Add
2850uL glacial acetic acid. Stir to mix. Add 8.0mL
1.0M KOH. Resulting pH should be 4.0, adjust as
necessary. Place solution into a 500ml. volumetric
flask and QS with DI water. (%)
Solution is stable for six months.\()@

~
5.12.5.2.4 0,1M/100mM Acetate Bu @\pH 5.0 (500mL)

Prior to pH adjustment,~dilute 50ml of 1.0M
Acetate buffer (5.1%3.&.3) to 500mi, with DI

water. Adjust to pHG™ it; 11.8N KOH.

Solution is stabl « six~mbnths.

o
5.12.5.2.5 1.0M Ace@te B )P (100mlL)
Place \S@InL af 0 a 250mL beaker. Add

cid and stir well. Adjust to
OH. Transfer solution to a

8 1L
\%lbl un@‘ flask and QS to 100mL.
(5\@30&1 i e for six months.
A\
6\&9.0@%&&3 Buffer, pH 5.0 (S00mL)
O(\ Dissblve 42.9g sodium acetate trihydrate in
@) 1L DI water, Add 10.4ml. glacial acetic acid
0(\ Q)%and stir well. QS to 500mL. Adjust to pH 5.0+0.1
O with 1.0M sodium acetate or 1.0M acetic acid.
Solution is stable for six months.
5.12.5.2.7 2.0M Acetate Buffer, pH 4.8 (1000mL)
Dissolve 141.4g sodium acetate trihydrate in
~800mL DI water. Add 55.2mL glacial acetic

acid. Adjust to pH 4.8 and QS to 1000mL.
Solution is stable for six months.

Ammonium Chloride

5.12.5.3.1 Saturated Ammonium Chloride (500mL)
Place approximately 300mL DI water in a beaker
and heat/stir over low heat. Add ammonium
chloride until the solution is saturated. QS to
500mlL..
Solution is stable for 6-months.
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5.12.5.4

5.12.5.5

Q‘OQ

5.12.5.6

5.12.5.7

Ammonium Hydroxide

5.12.5.4.1 7.4M Ammonium Hydroxide
Place 50mL DI water into a 100mL volumetric
flask. Add 50mL concentrated ammonium
hydroxide, mix.
Malke fresh.

Borate Buffer

5.12.5.5.1 Saturated Borate Buffer , pH >9.5 (S00mL)
Place =250mL DI water into a 5006 volumetric
flask, Stir while adding sodium. tg&:borate (=60g)
until solution is saturated. Q A\
Solution is stable for six "t%@ .

5.12.5.5.2  Borate Buffer, pH 92 O
Place =500mL D (Watel into a 1000mL beaker.

Heat and stu ad SOg sodium tetraborate
(NazB4O7 1 ssolved allow to cool.
Blmg v:ﬁ)@ w1t11 DI water, Verify
jus y to pH 9.2 £0.2 with IN

(O % L Place solution in 1000mL

u n\ as QS with DI water.
lution fo; six months,

512 r? @ &Sﬁyfer, pHl 12

\&,Pia 00ml DI water into a 1000mL beaker.
O(\ @annd stir while adding 50g sodium tetraborate
a2B407 10 H20). Once dissolved, allow to cool.
0 1ing volume up to = 900mL with DI water. Add
25ml. NaOH and stir. Verify pH and adjust as
necessary to pH 12 0.2 with 10N NaOH/KOH or
6N HCIl. Place solution in 1000mL volumetric flask
and QS with DI water.
Solution is stable for six months.

B-Glucuronidase

B-Glucuronidase (Patella vulgata) lyophilized, 5,000 units/ml
(10mL) {UCT}

Transfer appropriate units powder to a clean volumetric flask.
QS with 1.0M Acetate buffer and mix well. Store at 2-8°C.
Allow to come to room temperature prior to use. Solution is
stable for ~I-month.

Hydrochloric Acid
5.12.577.1  0.1M/100mM Hydrochloric Acid (500mL})
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Place approximately 300mL DI water into a 500ml,
volumetric flask. Add 4.2ml concentrated
hydrochlorie acid, mix. QS to 500mL.

Solution may also be prepared by diluting IN HCL
Solution is stable for one year.

5.12,5.7.2 1IN HCI (500mL)
Place approximately 400mL DI watecinto a 500mL
volumetric flask. Add 4 D concentrated
hydrochlorie acid, mix. QS %3 mL,
Solution is stable for one )@@

5.12.5.7.3 1% HCI in Methanol (}0mL)

Add approximatel of methanol to a 10mL
volumetric ﬂask L of concentrated
HCL QS an

Solution m@a le{' @nﬂ:
\\

5.12.5.8 Potassium Hydr:
Note: The addition Jt?)mfel will generate significani
heat, exerci, ie onQ
5.12.5.% P um Hydroxide (1000mL)
add 56.0g potassium hydroxide to
\(\ ely 800mL DI water; stir on stir plate to
O(\ diss QS to 1000mL.,
@7/ ition is stable for one year.
\5(\
Q) 1.0M Potassium Hydroxide (100mL)
\ Dissolve  5.6g  potassium  hydroxide in
OQ approximately 80mL DI water in a 100mL
Qﬁ volumetric flask. QS to 100mL.
Solution is stable for one year.

5.12.5.8.2 2N/2M Potassium Hydroxide (1000mL)
Gradually add 112.0g potassium hydroxide to
approximately 800mL DI water; stir on stir plate to
dissolve. QS to 1000mL.
Solution is stable for one year.

5.12.5.8.3 6N Potassium Hydroxide (1000ml.)
Gradually add 337g potassium hydrexide lo
approximately 600mL DI water, stir on stir plate to
dissolve. QS to 1000mL.
Solution is stable for one year.
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5.12.5.9

ﬁé\
g

&S

NS

5.12.5.8.4 10N Potassium Hydroxide (S00mL)
Gradually (1) add 280g potassium hydroxide to
approximately 300mL DI water in a minimum of a
800mL beaker, stir on stir plate to dissolve. Allow
solution to cool (this takes awhile) and QS in a
500mL volumetric flask.
Solution is stable for one year.

5.12.5.8.5 11.8N Potassium Hydroxide (1000mL)
Gradually(!) add 662g potassium @ydl oxide to
approximately 600mL DI water, t@bn stir plate to
dissolve. Allow to cool (thls {ak\es awhile) and QS
in a 1000mL volumetric fl @
Solution is stable for one 3

6
Potassium Phogphate Buffel @
5.12.5.9.1  Saturated P hate Buffer (1000mL)
Place app 1a e DI water in a beaker
and Add potassium

untll the solution is
sat ate d @l 10 lution to cool. Adjust pH to
with concentrated phosphoric

el
\ aci (6
CO able indefinitely at room temperature.
I&IOGmM Potassium  Phosphate Buffer

O’Q
mL} - Adjusted to pH 6
issolve 1.36g potassium phosphate monobasic

0 Q) in ®00mL DI water in a 150mL beaker. Adjust to
pH 6.0 with 1.0M potassium hydroxide. QS in a
100mL volumetric flask.

Solution is stable for 6-months.

5

5.12.5.9.3 100mM Potassium Phosphate Buffer (1000mL)
Adjusted to pH 6 (Varian)
Weigh 13.6g of potassium phosphate monobasic
(KH,POy) into a 21000mL beaker. Add =000mL
DI water. Stir to dissolve. Adjust pH to 6.0 £0.1
with |M KOH while stirring., Bring up to volume
with DI water in an 1000mL volumetric flask.
Solution is stable for 1 month. Store in glass
container,

5.12.59.4 100mM Potassium Phosphate Buffer (10060mL)
Adjusted to pH 8 - 9 (Varian)
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5.12,59.5

5.12.5.9.6

o

&S

5.12.5.9.8

Weigh 13.6g of potassium phosphate monobasic
(KI,PQy) into a 21000mL beaker. Add =9%00mL
DI water. Stir to dissolve. Adjust pH to 8 - 9 with
10M KOH while stirring. Bring up to volume with
DI water in an 1000mL volumetric flask.

Solution is stable for 1 month. Store in glass
container.

10mM Phosphate Buffer - pl 4

Prior to pH adjustment, place 50.@mL of above
100mM Phosphate Buffer in a. 1L volumetric
flask. Add approximately 40 DI H,0O. Adjust
pH to 4 with phosphoric hile stirring. Bring
up to volume with DI Ht()?%}'

Solution is stable f month. Store in glass

conlainer.

10mM Pho Q H 6

Prior to ,%lace 50.0mL of above
(5.12. hate Buffer in a 500mL
VO approximately 400mL DI
H A 6 with IN KOH or IN HCL
5@! mg up to volume with DI H,O,
m

é(@ stable for 1 month. Store in glass
niginer

Phosphate Buffer - pH 8-9

O$\ rior to pH adjustment, place 50.0mL of above
o \5 Q) .

12.4,11,3) 100mM Phosphate Buffer in a 500mL
volumetric flask. Add approximately 400mL DI
H,O. Adjust pH to 8 - 9 with 10N KOH while
stirring. Bring up to volume with DI H20, mix,
Solution is stable for 1 month. Store in glass
container.

1.5M Phosphate Buffer, pH 10.8 (160mL)
Dissolve 26.1g potassium phosphate dibasic in
approximately 90mL DI water in a 250mL beaker.
Add 1.5mL of 11.8N potassium hydroxide and
stir, Transfer to a 100ml. volumetric flask and QS
to 100mL. Verify proper pH of 10.8.

Solution is stable for 6-months.

5.12,5,10  Sodium Acetate

5,12.5.10.1 1.0M Sodium Acetate (100mL)
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5.12.5.9

5.12,5.10

\

Q‘OQ

5.12.5.11

Dissolve 13.6g sodium acetate in 90mL DI water
in a 100mL volumetric flask. QS to 100mL with DI
water,

Solution is stable for 6-months.

5.12.5.8.2  0.1M/100mM Scdium Acetate (100mL)
Place 10mL 1.0 M sodium acetate in a 100mL
volumetric flask. QS to 100mL with DI water.
Solution is stable for 6-months.

Sodium Bicarbonate

5.12.5.9.1 50mM Sodium Bicarbonate, {s}cﬁ (500mL)
Dissolve 2.1g sodium bi ate in 500mL DI
water.
Solution is stable indeé itely at room temperature.

Sodium Hydroxide (NaOH)
Note: The addition ofNaQéQ) G@Qw}«genemfe heat, exercise

fu tion.
5125101 045N N\Q@h @\@m&?
)

G y a H in 500mL DI water.
tlon
ufto‘n\ 8t for one year.

5125@2 m@( ?ﬁ 000mL)
Ik

\(\ roximately 250mL DI water into a

é(b (\ 1 beaker.  Gradually add 80g NaOH.

O sfer to 500mL volumetric flask and QS to
0(\ OmL. (Caution: Exothermic)

Solution is stable for one year.

5. 12.5.10.3 10N NaOH (500mL)})
Place approximately 400ml, DI water into a
1000mL beaker, Gradually add 200g NaOH.
Transfer to 500ml volumetric flask and QS to
500mL. (Caution: Exothermic)
Solution is stable for one year.

Sodium Phosphate

5.12.5.11.1 100mM Sodium Phosphate Dibasic (200mL)
Dissolve 2.84g sodium phosphate dibasic in
~160ml DI water, QS to 200mL and mix.
Solution is stable for 1 month. Siore in glass
container.

5.12.5.11.2 100mM Sodium Phosphate Dibasic (500mL)
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Dissolve 7.1g sodium phosphate dibasic in
~400mL DI water. QS to 500mL and mix.

Solution is stable for 1 month, Store in glass
container.

5.12.5.11.3 100mM Sodium Phosphate Monobasic (200mL)
Dissolve 2.76g sodium phosphate dibasic in
~160mL DI water, QS to 200mL and mix,
Solution is stable for 1 month. Store in glass

container. (%)

.9
5.12.5.11.4 100mM Sodium Phosphate obasic (500mL)
Dissolve 6.9g sodium phate dibasic in

~400mL DI water. QS te,) mL and mix.
Solution is stable f@\ 1 month, Store in glass

container.
Q)Q

5.12.5.12 Sodium Phosphate Buffer
5.12.5.12.1 0. lM/IOO &phate Buffer (100mL)

Adju
Di é ﬁum phosphate  dibasic
HP 12. sodium phosphate

(b' nob &QPOci Hp0) in  approximately
(5\ 8 @é er in a 1000mL volumetric flask, QS

. Adjust to pH 6.0 20.1 with 100mM
b sic sodium phosphate (to lower pH) or
\6(0' Q&Q dibasic sodium phosphate (to raise the
5\ 0(\ Q)%Solunon is stable for 1 month. Store in glass
{\S O container.
%,

OQ 5.12.5.12.2 0.1M/100mM Phosphate Buffer, pH 6 (250mL)
QK Dissolve 0.42g sodium phosphate dibasic
(Na,HPO4) and 3.03 sodium  phosphate
monobasic  (NaH,PO4H;0) in  approximately
200mL DI water in 250ml, volumetric flask. QS to
250mL. Adjust to pH 6.020.1 with 100mM
monobasic sodium phosphate (lowers pH) or
100mM dibasic sodium phosphate (raises pH).
Solution is stable for 1 month. Store in glass
conltainer.

5.12.5.13  Sulfuric Acid
5.12.5.13.1 0.05M/0.1N Sulfuric Acid
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Place approximately 800mL distilled/deionized (DI)
water into a 1L volumetric flask. Add 2.7mL
concentrated sulfuric acid, mix. QS to IL.
Solution is stable for one year.

5.12.5.13.2 1N Sulfuric Acid (H2804 (500mL)
Place approximately 400mL DI water into a 500mL
volumetric flask, Add 14mL concentrated H2SOy.
QS to 500ml., mix.
Solution is stable for one year. Q)%
RNy
N

5.12.6 REFERENCES

5.12.6.1

5.12,6.2

5.12.6.3

5.12.6.4

Shugar, G.J., Shugar, R.A. and Baur gﬁ. Grades of Purity of
Chemicals pp. 145-154, pH Measupgwient. pp. 232-234, in:
Chemical Technicians' Ready I%@ienc Handbook, McGraw
Hill: New York, 1973. &

Ansys, Inc. SPEC Extl@lon %@
United Chenncﬁlﬁ\l %& @pphcatlong Manual.

Certify Me al
Produc 01

12, Varian Sample Preparation
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Revision History
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5.12 Solution Preparation

Revision # Issue Date Revisions o
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0 05-07-2007 Combined urine solution pre@@non (2.6) and blood
solution preparation (3.8) ~.
\\J
N
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x<Q \(ﬁ\\ OC)
%\(b @6 Q
0~ A&
> &
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