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1.0.0

2.0.0

3.0.0

4.0,0

#2
Gas Chromatograph Mass Spectrometer

Standard Operating Procedure
9
<

Background \O
The gas chromatograph mass spectrometer (GC/MS) is an at @xai instrument that
separates and identifies a wide variety of organic compounds sed on their mass spectral
and retention time data.

6
Scope *
The purpose of this SOP is to layout the bas1c Q@ tion requirements,
scheduled periodic maintenance, and data mt@netaj{' 1y to perform quality

analysis using a GC/MS, @

Equipment, Reagents, and Meth \5

3.1.0 A GC/MS and conespog# al @wale

3.2.1 Reagent grade, or bet ‘gat olv

3.2.2 Standards of the an@ﬁ andald solutions may be prepared in-house
or from a commefcyal s uﬁce can contain a single analyte or a mixture but
all must be th se in casework,

3.2.3 Capillary 6({%11111 a%&smon methods sufficient to separate the analytes

of inter &
Mass Sp ‘gﬂometm Tune
4. 1 0 uency
4 1.1 Using Hewlett-Packard software and instrumentation an AUTOTUNE or
STANDARD SPECTRA TUNE will be run after every major maintenance
procedure, i.e. source cleaning or column change. They will also be run
whenever a drift from expected values are encountered in the
QUICKTUNE.
4.1.2 Using Hewlett-Packard software and instrumentation, a successful MS
QUICKTUNE, or AUTOTUNE, will be runt on a daily basis. A day is

defined as a twenty-four (24) hour period starting at the time of the tune, If
a sequence of samples will run longer than twenty-four hours then it must
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be interrupted and a successful QUICKTUNE run before the sequence can
continue.

4.2.0 Definition of a Successful Tune (using PFTBA)

Using HP-Chemstation software the following parameters should be met.

42,1 Mass assignments within +/- 0.2 AMU of 69, 219, and 502

422 Peak widths (PW) should be within 0.1 AMU of 0.5. This may vary
depending on the instrument.

42,3 The relative abundances should show 69 as the base peak, although it
might switch with the 219 peak. Under no circumstances should the base
peak be anything other than 69 or 219. The relative abundances should be
anything greater than 30% for 219, anything higher tha@CPA) for 502.

4.2.4 The Isotope mass assignments should be | AMU g ’e@ér than the parent
peak and the ratios should be 0.5-1.5% for mass 5232-8% for mass 220,
and 5-15% for mass 503. %

4.2.5 The presence of mass 18 (water) and/or 28 (nitrogen) indicate an air leak
into the system, If either mass is above @6 relative abundance then
maintenance to repair an air leak is . 1ed 16 exception to this rule is,
one to four hours following the u e system or the refilling

of the calibration vial; there ma e re dl 1 the system,
4.3.0 The QUICKTUNE, STANDARD TUQE?&nd AUTOTUNE printouts
ook

shall be initialed by a drug ang@}nd n

C)

5.0.0 GC/MS Calibration Q
5.1.0 For each GC/MS, a st @ co@mi&east one controlled substance will be

6.0.0

analyzed on each da ts es% be run. This standard will be run before
any casework is %@/ze cason this standard fails, change of retention
time, MS scat éfe., th

ol
% es analyzed after the previous standard and
before the a(x‘@ld be considered suspect (for the failed analyte). It

will be Ie@ th iscretion whether or not the failure of the standard is
geung@.lksto eac nd whether the affected samples need to be reanalyzed.
tlure of the st ard should be noted in the logbook, along with whatever

é@ntenance that was performed to remedy the situation.
confirm any substance, there must be a standard of that substance analyzed

5. QQ\
within twenty-four hours of the sample run.

General Scheduled Maintenance

All non-consumable items that are repaired or replaced must be entered into the
maintenance logbook. Entrees into the logbook should include any symptoms of
problems along with the status of the system after the repair has been completed.

6.1.0 Daily (consumables). These items are needed to operate the GC/MS system but

their replacement, or repair, do not need to entered into the maintenance logbook.
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7.0.0

8.0.0

6.1.1
6.1.2
6.1.3
6.1.4

6.2.0
6.2.1
6.2.2

6.3.0
6.3.1

6.3.2

6.4.0
6.4.1
6.4.2

6.5.0
6.5.1
6.5.2

Perform Autotune

Check and fill solvent rinse vial on autosampler, empty waste solvent vials.
Check paper in printer.

Check syringe. Clean or replace if necessary.

Weekly (consumables)
Replace autosampler rinse solutions.
Replace injector septa if necessary.

Monthly

Run a column efficiency standard (GROB, Npiso, etc.) and co@w to previous
months runs, making sure the same type sample mix is ana using the same
data acquisition method. Retention times should be w1t fi ¥/~ 0.04 minutes, A
printout is kept in the maintenance logbook.

Check injection liner and O-ring. Replace if ne @ary
{\

»

Quarterly (if needed). << Q

Change precolumn (if instatled).

Check rough pump oil. Fill if needeé)
> & @

Semi-annual. Q \Q 0

Vacuum interior and exteh@ \(\ OC)

Replace soivent trap. (O\(b’ 6 0

Non-scheduled Mamt '&
7.1.0 Replaceort lum)& n e@d’ After a column has been replaced or trimmed

7.2.0

7.3.0

the colum 1en
Clean M Wl@@t :
pxoc
?ce electzon 1]]@})1161 if, after repeated cleaning of the source, the mv
1

onsult with manufacturers manual for cleaning

ngs remain at or above 3000,

7@& eplace any part, or system of parts, as necessary.

Data Interpretation

8.1.0

8.2.0

Retention time. A sample’s retention time will be considered acceptable if a mass
spectral scan of the analyte is within +/- 0,04 min of a matching scan from a
known standard. Retention time windows are determined using the method
described in “EPA SW846, method 8000B, section 7.6, Revision 2, December
1996 “. A copy of this method is included in the ISP Controlled Substances SOP
manual,

Mass spectral interpretation. For the purpose of drug identification, analysis of
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mass spectra is one of patiern recognition. A great deal of the interpretation is

dependent on each analyst’s opinion as to what constitutes a match. All

comparisons for the purpose of confirmation are made between analytical

standards, not library searches, and the sample spectra. The determination of what

constitutes a minor peak, and its relative significance, shall be left up to the

individual analyst. The following are the minimum requirements to determine a

match.

8.2.1 Tdentification of the molecular (parent) ion, if normally present. * Note™*
Some compounds do not have molecular ions in their mass spectra.

8.2.2 Presence of the correct base ion,

8.2.3 The ratios of the relative abundances of the major ions@m the sample,
should be similar to those of the standard.

8.2.4 Major spurious ions in a sample must be accoun or. Possible sources
of spurious ions can include background, coe@é{g compounds eic,

9.0.0 Blanks

9.1.0
52.0

9.3.0

9.4.0

%

The purpose of instrument blanks is to reduce the e @? of%ny—ovel between samples,

Frequency. An instrument blank will be rymy ﬁmé@
between all samples.

Definition. A blank is considered blﬁ@ ift nal@ of interest would not be
identified using the above cutel m ng

If a blank has an 1dent1ﬁabie ter en the blank will be rerun until
the analyte of interest car el %‘ e sample(s) immediately following
the suspect blank(s) WILL@: 1ea1@yze@ an acceptable blank has been
generated.

Documentation, k\,i@u&/y&g{ on used to reach the conclusion need be

kept in the ca O
‘\\ & O
A

,{y standard(s) and

\

@Q
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1.0.0

2.0.0

3.0.0

4.0.0

#2
Gas Chromatograph Mass Spectrometer

Standard Operating Procedure

9
<
WO
Background )
The gas chromatograph mass spectrometer (GC/MS) is an ax%t al instrument that

separates and identifies a wide variety of organic compou ed on their mass spectral

and retention time data.

(\

Scope \Q Qﬁ
The purpose of this SOP is to layout the basw tion requirements,
scheduled periodic maintenance, and data né’@pwt quj @Br}f to perform quality
analysis using a GC/MS. @
<2° PN
Equipment, Reagents, and Meth
3.1.0 A GC/MS and corresp @[wale
3.2.1 Reagent grade, or be & %
3.2.2 Standards of the al@rtes e& éﬂ andard solutions may be prepared in-house

or from a con fal s &can contain a single analyte or a mixture but

all must be ntlc@ se in casework,
3.2.3 Capillary lun uisition methods sufficient to separate the analytes

f
0 mte& O

Mass S@l ometer Tune
4, I&K quency

4,1.1 Using Hewlett-Packard software and instrumentation an AUTOTUNE or
STANDARD SPECTRA TUNE will be run after every major maintenance
procedure, i.e, source cleaning or column change. They will also be run
whenever a drift from expected values are encountered in the
QUICKTUNE.

4.1.2 Using Hewlett-Packard software and instrumentation, a successful MS
QUICKTUNE, or AUTOTUNE, will be run each day that the instrument
is used. A day is defined as a twenty-four (24) hour period starting at the
time of the tune. If a sequence of samples will run longer than twenty-four
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4.2.0

hours then it must be interrupted and a successful QUICKTUNE run
before the sequence can continue,

Definition of a Successful Tune (using PFTBA)

Using HP-Chemstation software the following parameters should be met.

4.2.1 Mass assignments within +/- 0.2 AMU of 69, 219, and 502

422 Peak widths (PW) should be within 0.1 AMU of 0.55.

4,23 The relative abundances should show 69 as the base peak, although it
might switch with the 219 peak. Under no circumstances should the base
peak be anything other than 69 or 219, The relative abundances should be
anything greater than 30% for 219, anything higher than ‘lﬁ‘z"/o for 502,

4,24 The Isotope mass assignments should be 1 AMU greater,than the parent
peak and the ratios should be 0.5-1.5% for mass 7%@% for mass 220,
and 5-15% for mass 503. N

4.2.5 The presence of mass 18 (water) and/or 28 (n@%en) indicate an air leak
into the system. If either mass is above 10% yelative abundance then
maintenance to repair an air leak is requd The exception to this rule is,
one to four hours following the puny the system or the refilling
of the calibration vial; there ma sxd 11 in the system,

43.0 The QUICKTUNE, STANDARD SP AUTOTUNE printouts
shall be initialed by a drug analysb ep a 1
o \(\
5.0.0 GC/MS Quality Assurance Q
5.1.0

6.0.0

For each GC/MS, a standa\'&ont&ghg é&&t one controlled substance will be
analyzed on each day e@ run, This standard will be run before
any casework is anal on this standard fails, change of retention
time, MS scan ¢ d @q s'analyzed after the previous standard and
before the fai considered suspect (for the failed analyte). It
will be lefx yetion whether or not the failure of the standard is
germane O each %@1 whether the affected samples need to be reanalyzed.

d due to instrument failure should be noted in the
atever maintenance that was performed to remedy the

o confirm any substance, there must be a standard of that substance analyzed

s.zQ\
within twenty-four hours of the sample run.

General Scheduled Maintenance

All non-consumable items that are repaired or replaced must be entered into the
maintenance logbook. Entrees into the logbook should include any symptoms of
problems along with the status of the system after the repair has been completed.

6.1.0 Daily (consumables). These items are needed to operate the GC/MS system but

their replacement, or repair, do not need to entered into the maintenance togbook.
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7.0.0

8.0.0

6.2.0

6.3.0

6.4.0

6.5.0

6.6.0

6.1.1 Perform Autotune

6.1.2 Check and fill solvent rinse vial on autosampler, empty waste solvent
vials,

6.1.3 Check paper in printer.

6.1.4 Check syringe. Clean or replace if necessary.

Weekly
6.2.1 Replace autosampler rinse solutions.

Monthly

6.3.1 Run a column efficiency standard (GROB, NP ISO, € (?nd compare to
previous months runs, making sure the same type sample mig-s analyzed using
the same data acquisition method. Retention times sho e within +/- 0.04
minutes. A printout is kept in the maintenance logbogb

6.3.2 Check injection liner and O-ring. Replaceé'\ﬁlecessary.

Quarterly . *
6.4.1 Check rough pump oil. Fill if neéé@ C)OQ &
Semi-annual. é

6.5.1 Vacuum interior and eé@ {Q 0@

Annual,

6.6.1 Replace soive& valiable, and replace pump oil. Should
be done wh er ,@ce is performed but not to exceed one yeat.

Non-scheduled Mai

7.1.0

7.2.0

7.3.0

7.4.

Q@ (\ \g
Replace o (Y (; ed. After a column has been replaced or trimmed

the colunip effic ard will be run.
Clea D, repla ents, gold seal when needed, Consult with

mafufacturers manudl for cleaning procedure.

lace electron multiplier if, after repeated cleaning of the source, the mv
readings remain at or above 3000,
Replace any part, or system of parts, as necessary.

Data Interpretation

8.1.0

Retention time, A sample’s retention time will be considered acceptable if a mass
spectral scan of the analyte is within +/- 0.04 min of a matching scan from a
known standard. Retention time windows are determined using the method
described in “EPA SW846, method 8000B, section 7.6, Revision 2, December
1996 “. A copy of this method is included in the ISP Controlled Substances SOP
manual,
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9.0.0

10.0.0

8.2.0 Mass spectral interpretation. For the purpose of drug identification, analysis of
mass spectra is one of pattern recognition. A great deal of the interpretation is
dependent on each analyst’s opinion as to what constitutes a match. All
comparisons for the purpose of confirmation are made between analytical
standards, not library searches, and the sample spectra. The determination of what
constitutes a minor peak, and its relative significance, shall be left up to the
individual analyst. The following are the minimum requirements to determine a
match.

8.2.1 Identification of the molecular (parent) ion, if normally present. * Note*
Some compounds do not have molecular ions in their m%s spectra.

8.2.2 Presence of the correct base ion. ()

8.2.3 The ratios of the relative abundances of the major @S) from the sample,
should be similar to those of the standard. @K

Blanks O
The purpose of instrument blanks is to check for calry@%x between samples, while an
extraction blank (negative control) checks the leve ination of all solvents etc.

used in preparing the sample, It is acceptable torufdan ¢ }ql blank as the instrument

blank. For the purposes of this section an int%) stalﬁakdé/gp considered an analyte of

interest.

9.1.0 Frequency. An instroment bla \?ﬂ b e daily standard(s) and
immediately before each sam e(s) @ex n blank is to be prepared and run
daily.

9.2.0 Interpretation. A bla 1@18 @mc ank if the analyte(s) of interest would
not be identified us

@ -ia from 8.0.

9.3.0 Ifablank has a tlf of interest then the blank will be rerun or
replaced unti an@(% st cannot be identified. The sample(s)
1mmediat lo ct blank(s) will be reanalyzed after an acceptable
blank @ee

Docume Q on Only the Qzumentatlon used to reach the conclusion need be kept in
the c e. These include chromatograms of sample(s), standard(s), library search
, and blank(s).
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#3
Fourier Transform Infrared Spectrometer
Standard Operating Procedure

&
R\
1.0.0 Background C
The Fourier Transform Infrared Spectrometer (FTIR) is a Iytical instrument that is
used to identify compounds based on their infrared abs@tion propetties. The
advantages of using FTIR are that it can differentiat @reo isomers and it is f~-
sample can be analyzed in less than five minutes, % maig disadv~-’
t

order to produce a high quality result; a sam% :
needed. o< a(@ A e / e

2.0.0 Scope \C) @
This SOP will describe the 1outin%9nt &ce Q
perform quality analysis using {.@‘

3.0.0 Equipment and ReagentCO \

3.1.0 A FTIR and corfespon @ andlyfial softwé, /J)(;’ A {/ P gﬁC//&

3.2.0 IR gradep r). Should b~ 7" T
3.3.0 Hydrau (.\both aking KBr wln( e s e
34.0 Any oés 1nt Ction equipment, i.e.\ e e
4.0.0 Routin %nten'mce O
side from the normal cleaning of the outside of e Mudmg the
Q& sample chamber, a thorough cleaning of the interi.— " .ue  mstrument should be
done on an annual basis. Vacuum or spray away dust ﬁom interior of

instrument making sure not to touch any of the mirrors.

42,0 Background spectra will be collected before any samples are run. Background
spectra should be run once every hour when performing batch analysis.

4,3.0 Monthly calibration check, Using the manufacture’s procedures, a calibration
check of the instrument's performance is done using polystyrene film, This
procedure will be performed monthly and after any maintenance. All printouts
generated are initialed by the analyst and kept in the maintenance logbook. If
the calibration does not pass and /or there is any other symptoms of system
failure then consult the manufacture. All maintenance is recorded in a logbook.
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5.0.0

6.0.0

Standard Library Preparation

In order to confirm the presence of an analyte in a sample, the scan of the sample must

match that of a known standard. It is not acceptable to confirm on the basis of a match

from a commercially produced library (Georgia State etc.).

5.1.0 Production of valid standard library.
A pure sample of a standard is prepared and analyzed using the same procedures
that will be used with an unknown. Once a scan has been produced it can then be
stored in an internal library. A match made from this library is acceptable to use
for confirmation, Libraries should be made up of all available gtgridards including
various salt forms and isomers (d & dl etc.). These standar ns can be
produced and entered into the library as they are encountéred in casework.

5.2.0 Sample preparation methods are covered under the aﬁb riate analytical method
SOP’s. X

Identification Criteria ﬂt
If a sample’s FTIR spectra matches a spectra o @nda@ wa
sample, and the second test, if ran, is positive n thi

s prepared the same as the

is confirmed
6.1.0 Standard spectra are prepared ﬁom em@&ted Q%lds and then stored internatly for

each FTIR instrument, at each 1 t01

6.2.0 FTIR spectra are considered @ @s of the standard are present in the
sample, in location, shap and 161\@6 @;tles Any extra major peaks in the sample
must be explainable. \(b b 0
O" L@
» <&
NSRS
o
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