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A B ST RACT TeSt K i t Se I eCti O n Table 1: Estimated Limits of Detection Expressed as Percent Drug Purity Re p rOd U C i b i I ity

Limit of Detection

The use of color test kits is the most common method for the presumptive identification of drugs in the field because they Drug st Cut 2o NIK [ o All reproducibility studies were conducted on mixtures containing 45% drug purity. This level of purity was selected

Caffeine 30 - 60% 10 - 30% 10 - 30%

A validation study of commercially available field test kits for drugs of abuse was conducted. The purpose of the study are quick, easy to use, and cost effective, thus they are an ideal method for use in a FIDO program. vivocnords | (modiied) | Peocane —|—sa-ate—|—10"s0% | —10-so1 because it represents a mid-level concentration that is above the estimated limit of detection.

Boric Acid 30 - 0% 30 . 60 <10 Table 2: Reproducibility (Eight Repeats at 45% Drug Purity Mixed with Caffeine)
oric Aci - o - 60% £10%

was to provide objective information about commercially available kits for inclusion in the National Forensic Science Technology  All drugs tested in all kits exhibited reproducible positive results at the chosen concentration.

Caffeine 10 - 30% <10% 10 - 30% Drug Test oDV NIK NARK I

Center’s (NFSTC) Field Investigation Drug Officer Program (FIDO). For consideration in the FIDO program, color test kits must provide: CocaineBase | (nodiieqy | Manniol [ 10-30% | 30-60% | t0-0%

o Clear, unambiguous color to indicate a positive or negative result S B T T T _ Specificity
The test kits included in the validation study are those manufactured by: o Sufficient specificity to minimize false positive or false negative interpretation S | acnamice | S0 | =ion | <tovs Cocaine Base (modified) Allpositive | Al positive All osiive The maijority of the diluents tested exhibited no reaction with the test kit reagents.

Methamphetamine Caffeine <10% <10% £10%

e ODV, Inc. (NarcoPouch®) o Adequate sensitivity to allow the detection of drugs at concentrations commonly encountered in street samples Nitroprusside | OMS - Evam Marquis I i ociive PR e—— Color changes were noted in tests conducted on boric acid, diphenhydramine, lidocaine, and dextromethorphan.

Niacinamide Methamphetamine

« NIK® Public Safety (NIK® System of Narcotic Identification) « Accurate results for drugs mixed with a variety of adulterants TS T T BT SodumNiroprusside | Alposiive | Al posiive Allposiive Lidocaine and boric acid produced a blue color similar to that produced by cocaine in the Scott test. Drugs sharing
. . . . . . Marquis Procaine £10% 10 - 30% 10 - 30% . . . . . . . . .
o Sirchie® Finger Print Laboratories, Inc. (NARK II) « Reproducible results Heroin i Quinine | =10% | 10-30% | 10-30% Marquis All positive | Al positive Al positive common chemical properties may yield similar results in a presumptive field kit.

Vecke's Caffeine <10% <10% <10% Heroin

(modified) | — oS I —Sio% | 10-30% | 10.30% Mecke's (modified) | Al positive | All positive All positive Within a FIDO program, all questionable results or in the event that a defendant pleads not guilty at pre-trial, the

Quinine

This preliminary study evaluated the sensitivity, reproducibility, and specificity of the kits, which are designed for the A validation study was designed and conducted to address the above criteria for kits manufactured by ODV, Inc., case is submitted to the laboratory for a complete analysis.

Table 3: Test Kit Specificity Using Common Diluents

presumptlve |dent|flcatlon Of NIK® PUb“C Safety, and Serh|e® Flnger Pnnt Laboratones, InC Substance Scott (modified) Marquis Sodium Nitroprusside Mecke's (modified)

obv NIK NARK I obv NIK NARK I obv NIK NARKII obv NIK NARKIII
. Acetaminophen NR NR NR NR NR NR NR NR NR NR NR NR g ape =

o Coca I n e Sa It Aspirin NR NR NR red red NR NR NR NR NR NR NR Ve r I fl Catl O n
- —— - ZS ls ZS Baking Soda NR NR NR NR NR NR NR NR NR NR NR NR

® Cocal ne base y " :'- k. I\/I T E R I LS N D I\/I ET H O DS Benzocaine NR NR NR NR NR NR NR NR NR NR NR NR

Boric Acid NR NR pale blue* NR NR NR NR NR NR NR NR NR

Meth hetami o e« An ambiguous result was obtained for a heroin street sample known also to contain procaine and lactose. The sample

o e am e amlne - g : ‘L , u affeine re . . . ] [

o P 5 y o y _ _ Procedure Cateine i e NR NR NR NR NR od NR NR NR NR NR charred more rapidly in the test kit than would nc_)rmally be expected. In a field testing program, such a sample should
o er0|n It : ' e " R EqUIpment Cuttlng Agents Dextromethorphan NR NR NR green/black | green/black | green/brown red red red yellow yellow yellow Subsequently undergo fu" Iaboratory anaIySISI

All positive All positive All positive

Dimethylsulfone NR NR NR NR NR NR NR NR NR NR NR NR

. AnalytiCal balanCea . ACetaminOphenb 1. Three (3) mllllgram pOrthnS of each Sample were Welghed. Diphenhydramine NR blue* blue* yellow* | yellow* | yellow* NR NR NR yellow yellow yellow A negative result was obtained for one street Samp|e Suspected to contain cocaine. This Samp|e was later confirmed by

Ephedrine NR NR NR NR NR NR red red red NR NR NR

Spatulas . Aspirin® » Sensitivity: samples tested in duplicate noso S S S S S S S S S laboratory analysis to be negative for the presence of cocaine or any other controlled substance.

The tested substances included:

Lidocaine base blue flash blue* blue* NR NR NR NR NR NR NR NR NR

Pure drug standards Ry Fba s Weigh paper . Baking Soda’ « Specificity: samples tested in duplicate annio S S S S S S S S S All other tested street samples produced positive results, in agreement with laboratory findings.

Niacinamide NR NR NR NR NR NR NR NR NR NR NR NR

Pure cutting agents ' Munsell Book of Color . Benzocaine e Reproducibility: Ten (10) replicates Procaine S T S TS S T T S O N These verification results demonstrate that field test kits are an applicable and appropriate technique for the

Quinine NR NR NR NR NR NR NR NR NR NR NR NR

Known mixtures of drug standards and cutting agents (Volumes 1 and 2) « Boric Acid? « Street sample verification: Single test of each preliminary field identification of cocaine, methamphetamine, and heroin.
Street samples

. b Table 4: Verification of Validation Using Street Samples
Caffeine Suspected Drug Test Sample Number oDV NIK NARK I

Test Kits . b . One three (3) milligram portion was placed in each test pouch. 7 Bius Bius Bius : :
The study confirmed that field test kits can provide sensitive, accurate, and reproducible results, Chlorpheniramine i Blue Blue Blue General Observations and Recommendations

The concept for the development of a best practices guide for a Field Investigation Drug Officer (FIDO) program was
presented to the American Academy of Forensic Sciences by the NFSTC in 2005.

Marquis 2 Orange-Brown | Orange-Brown Orange-Brown

Methamphetamine 3 Orange-Brown | Orange-Brown Orange-Brown

when used within the confines of a Field Investigation Drug Officer (FIDO) program. Scott (modified) D_extromethorphdanb Each test was performed following the manufacturer’s T : Blue Bluc Bue « Using Scott test kits to distinguish between cocaine salt and cocaine base is ambiguous; it is the opinion of the authors
Marquis Dimethylsulfone instructions 1 Bius Bius Bius that this does not fall within the purview of a presumptive field test.
INTRODUCTION Mecke’s (modified) I)iphenhydbraminee The test(s) berformed on each drug included: 3 R NR R A small number of kits used in the study presented manufacturing quality control issues, including vials reversed in holder,
Sodium Nitroprusside Ephedrine .  Cocaine HCI and Cocaine base — Scott (modified) test | o I EIIE EliE EIIE missing vials, and empty vials. Before use, the field test kit should be examined carefully.
Lidocaine® A : Bluc Bl Bluc Manufacturer’s instructions should be followed for loading kits, testing, and safety precautions.
Drugs Inositol® . Heroin — Marquis and Mecke’s (modified) « o Ei e Kits should not be used beyond their expiration date.
__ Cocaine hydrochloride® b :
The FIDO program is comprised of documents that articulate: Cocaine base' i Elriglaniirenblde 4. ?\ftelr si>|<ty 1(:60) seﬁonds, ’Ithe hue, valu(ej, (ajnd ?hroma of trr\]e L |Oreneeiown | OrangeBrown | Orange Brow Future Studies
s - | i L inal color for each sample were recorded, referencing The
: (I:;Lc?g;alir:ezdf?rmIjgl?ttloanssurance II\_l/Iee:Qiar]Tphetamlne QUInIneb : g 1 Blue-Purple | Blue-Purple Blue-Purple Provide inter-day reprOdUCibiIity data fOr each drug.
. Legal issues . y j_ g S : ::ue.purﬁ.e B.uezpurﬁue Blue-Purple Extend the specificity study to test common diluents at amounts larger than three (3) milligrams.
: e e Extend the specificity study to include additional drugs with a similar chemical structure to cocaine
> Lesson plans SNV DI ¥ ‘_ 2 Purpe Purpe Purpe Investigate kit performance under various environmental conditions.
o4 ENE ENE ENTE o Extend the validation study to include Cannabis samples.
> Recertification lesson plans 3 =3 O\ __ T Eﬁi Eﬁi Eﬁi CONCLUSIONS
° Class lecture content and slideshows " 15 Cocaine - a I'T(lhet mine Purple Purple Purple

e Methamphetamine — Marquis and Sodium Nitroprusside 7 Biue Biue Biue
Mannitol° . o e =
Narrow the estimated detection limit ranges.
Munsell Book of Color.
Materials for the development of training and certification programs ot y RESULTS g T T Fumie
° Class outlines . Fig. 1: Scott (modified) Fig. 2: Marquis Fig. 3: Marquis i Purple | purple Purpl
o Practical exercises | . b iR \ Marquis) | Heroin %5 [PurleBron | Purplerovn | Purple-Bronn This preliminary validation study of commercially available field test kits for drugs of abuse:

. . . . _ e . E _‘_:;'_“_::-:_- ; o 2 S - -_3}- : = ' S : " : 31 Green Green Green . . . . . . .

° Written examinations and practical assessments T T . _ STRRR. S 52 Lui Lo L o Presents data in support of the use of commercially available drug test kits in a field based drug testing program.

° Forms | . ., Wi 4 Ty | v e - o4 e o [ e Supports the effectiveness of field based drug testing programs in decreasing drug case backlogs and expediting case

° References ‘ | ' . s TN i i . % T Sl | (modified) 28 T Green Grsen adjudication without compromising quality.
b _ _ N , e . - B on - _ : .‘ s

39 Green Green Green

0 Green Green Green Emphasizes the FIDO program guidelines requiring that all samples producing negative or ambiguous field test results

S e a%D : ' y : , © S-a ; - : (L) 41 Green Green Green
Prog ram Benefits “.. | B ) | | R 7 ) : _— *Laboratory analysis revealed sample to be negativefor‘cfcaine et Yoot Yelow Undergo Complete Iaboratory anaIySiS'
N | - SForln, Prosans Taoas:sampls shamed ool arbigioms Presents results intended to assist administrators of law enforcement agencies in the selection of field test kits most suited
to their needs.
Provides preliminary verification to the criminal justice system that this methodology is both adequate and

scientifically acceptable for use in a field testing program.

. . . . . . | ' _-:.l__.; : . | [

Benefits of t_he gﬁectlye |rpple_mentat|9n of a FIDO program include: O DISCUSSION
e |Immediate investigative information
o Facilitation of case adjudication in the preliminary phase This preliminary study provides validation data for three commercially available kits used to test controlled substances in the

e Reduction of laboratory case backlog _ _ _ _ _ field. The sensitivity, reproducibility, and specificity information confirms that these field test kits are valuable tools for
 Increased potential for a guilty plea at arraignment when field test results are positive Fig. 5: Sodium Nitroprusside the preliminary identification of controlled substances, as prescribed by the FIDO program.

Hue 2.5RB, Value 2, Chroma 6 Hue 5YR, Value 2, Chroma 4
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These drugs are addressed in the FIDO program and are the focus of this preliminary study (with the exception of Cannabis). Hue 10BG, Value 2, Chroma 6
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