YA AAT Korean Criminological Review
A1978 A3Z(EA A753, 2008 7H2F)

eiLicte] FR0= DIFHAI0 CHoll SSXHEME SH2Z & ARE M0 SN U=
20l AFLOICH. &, AIMS| EH RXIZA Ot2f7 S=A0 tHet XIZRESHES 282 0[HIottt
Ol0l AIZSESHEE SUXCZ A MO Z AHHAIARS 2H6k= 2101 It il
OFerS 2EE AMEH0IeE & 22010 2Lt ARA XX XIZESHEIt S206| A=K @2
AZIA SEAFZUE 2HZ AL HIDIEH SA00 ol SAAE E€FS 0IF2 24E 1218
CHe, AFSILHOIAL XISt THEES OIRURIX 22 AE0IA AFHAIAES SHIS 2 & 2|
W20l OrefR 2432 S48 SIE Mo tdds A0ICH 40|12 2L 206(d AFBAIAE
S Sttt I22S2E, TS 52 M20| 07 LEES AME = A= Let0l E X0ICH

3 s
SOrARAICl ASBEEE Ot FLADIE FEE 4 U= ZFLY0let & 21010

D%—DI—I{Q I.OI:E [e]]

e oo —|TT T AN o

S LeiLi2tE HIES MH 2A=20M= B8 THHER, S 22EI0F FH6HH 01R0XI2,
SHNHZ lFe2 2| (s 248 £ S22 QIot 22ZH0l tHet A2ld0] 755
0 QUCH DEAFHZI0 CHSt AlRIM0| IFECHH ST OIRUAIL A= FLADI =0l tst
22T UIFE00F & Z10ICH DIFREZI0 AGA F2IGH0F & A2 -EANN 2223820
£ F0lot JAX= RN SAADIFEE 2-3E HRAZ S2ZH SAAR0| FHECZ SHE
X 2001 20 A5 I8 HOICh. LLAF0 2ol FAADIE F=FHoks R0 &M

SoHXILL U= 2-3HE2| J12¢0] OfH! DHES D1IeZ B=ok= 2101 2JksotkisE ®AIS, D2
JI2toZ ot &S 246b| Floik= Cigel Al 20ttt Ol 2e2d aktel oA
Olete EH0IA & O 2ME OPloks X0ICH 222d ARt oIS 18t A2 THF <
SHHIZ Qlol 2-30hE HHIZ FAADIE FHok=s 2101 &=l getoleh g X0ICE. 0101 0=
ZI0N CHol 2-3oH 2| EHlZ HAAAC| SZote R0l 22282l d2ld0] HEE0E SAAA

o SEXs QXGHOF & H0ICt

H = Dl
wx Qs et Habel wgr, Wapukal
wek OIAZA shpAlg gl mheb A g, o gkt
sk QUAA P 2 mlob 22 AL AL



172 « AAAAT 2194 A3 (5 A|753, 2008 7HE)

[ So7f=

2 vlokpAs FAS A we IR 2 FASHES Bl )0
) oo Huglsle] Fujel FEEa ok vlop HEASE FA9 B4 Al
Aol ik AIOR T3] HAs) 1 Qo) Asl o A2ke A oplaka 9
oh oM A wleki Hgo] 53] ABTAR AE QI e Pad, AT,
3

il %— 719 BE ARRIAIS AA gibEa 9l7] etk D) whekRss 1 oFe]

ol

83 AS- Aztek shdE o] el s ThAet) tEe] A9l
olwt Qg LRI} Afale] Q)= ste] ERICIA Aust F3e §)E]A] =t
3 AZRgro @A) A H|aS FEjsiAIEE Ade] gl ol vkt Qg 9]
o] g2l thgh Q149 F-FHollA LA sk EAlo|thS)

npekR el e 22o] A2 e AARtE ARAGS xshs ek
o= APHIL 9k o= SI3f 2000 o]F el A E ATy HUggS

F3 vhoRR k8ol WAL, AV19) S5t paslel BaAe) BHEAE o

52 o fFolof & Aot} dFobel thet LA BA|AT o] 03] zaRoix]A] ok
=3

SRR g

APHAI 2B S7F ABA RS G8sto] A7) e] ik Apdehs Zlo] T2

1) AZ&MA 2006, 427, 242W 018}
2) veRRe] A |AREe] HE/ el tiairl= WS elehe Aaleh WMadS sk a7} oi|
3kal 9l
3) =R, vleFRARSARHCl Tt =7 s AlAsEle] A3 FhelA] GARA] Wiqke] B, WlagARY
AT A4 A2%, 4299,



U QoS ARG NA / vl AN mabd ATl S8 Foplz)EA - 173

LU
=
ES
N
ro,
ol
2
r S
—{m
S;
>,
i
il
2
Ir
o
[y
-
_)‘4_:‘

A N R
WA SRR OB Aukehs Suom WAl MHel SR A
Qo] $A frstel digk 77k e AR g WA e Jefelt), me
2% 5 A 2 ke AAEA s A2 2 et golstel Ame] FA4 Shivh

4) olHgl, 919 =&, 4444,

5) MK forensic science)o|2F AT o2} )4 MHGAR} AlTAFY] ZA o] Bg5}o]
ko] WA S ke of&shs shio® sk e, S AR B Afaret AE 2%
SAEN tiste] el AF, A B IS Sl AR Al Tag R e X}'E:a—
Algsts 583 ste] 3 Fokolrh(F@ %k, HIAsta} AL AUAL 2002, 227).



174 « FAAAAT 1998 A3Z(EP A75E, 2008 7H-3)

7Fsstal, EAshs oFEe] S8l oM, HE7s AlRlol HolA 3 Fokek A
e RIT F U FHE Ut gEe] #A7]s 9 Ao R QI w2
i, o)A, BeMdo] guEo] I AR siAo] TS AAolal At o7 Ths
stA| ol mh mlekRRlel tigk SAR 1 7HXE AR ik

Abe] REke FF(scalp hair) @ X (pubic hair), =% (eyebrow), 9

2
(beard), A=Y (axillary hair) 59 ALZE T2k 4= Qi) o|2¥ o2 = I E
T Fito] oFF H-go]R IR1S 98k A|RE o] & TFsSIAINE, 1 FollA eFEe]
HES AT 22 dut oz vg|gleto] ARSI JIth6) o]= AR umﬂawr
o
=

£ g 471t v, A94 Ae e aRagel 9 wssel gof 549
T R A P
Prow ok JUFAE Fo) Bgabl HW Ay B0 Frum, 1 ol

4
Howx - (per oraDy & €3l FYsH HW F=2 Folu} #|, He 55
Aoz FEA dck o 9] o2 JI°] sFo we} gutE o] ofu)%)

o 7)31, A (metabolism)-S £38 AW 502 vjEy]7] wjie] dutzo
2 AMAARE B8l oFe 58 ofF-E Ak Advh ok AAbel A8E HAEAY
(immunoassay )< ©]-83F ojn] A} 713 3 2eE 1es)/ A8t H(gas chromato—
graphy/mass spectrometry, GC/MS)S o]-83t 81 HAMA] A H Atk (cut—off
value) ol we} 2FE-2] 7E7171o] 2|7} YRRk W22AHElR] (methamphetamine ) 9
789 1.5~79 A% AyEd i apED® H dieke] - 2= 1~44.9) F714

Ul

il

6) olel o]stellA mzrde weFteEzAgs ov|ate Ao R gt

7) Oyler JM.,/Cone EJ/Joseph RE Jr/Moolchan ET./Huestis MA, Duration of detectable methamphe—
tamine and amphetamine excretion in urine after controlled oral administration of methamphet—
amine to humans, Clin Chem. 2002 48(10), pp. 1703—1714.

8) Valentine JL./Kearns GL./Sparks C./[Letzig LG./Valentine CR./Shappell SA./Neri DF./DeJohn CA,
GC—MS determination of amphetamine and methamphetamine in human urine for 12 hours
following oral administration of dextro—methamphetamine: lack of evidence supporting the
established forensic guidelines for methamphetamine confirmation, J Anal Toxicol, 1995 19, pp.
581—590.

9) Huestis MA./Mitchell JM./Cone EJ, Urinary excretion profiles of 11—nor—9—carboxy—delta
9—tetrahydrocannabinol in humans after single smoked doses of marijuana, J Anal Toxicol, 1996
20, pp. 441—452.



U a5 1RGN AA / PR 2 Ate] AN FOpIsIRA « 175
QA0 B AARE 30QL07EA] A Aol A dint o] tAAItD S ER1g 4
sk

|2 HENS B83S G- FaS Aol tiARPEE A4 el (amphe —
tamine) o] AAEM,12) gulxE FAAS Aol 78 &4 A (psychoactive
compound) ¢! HIEZ}Elo| =27 )= (delta—9—tetrahydrocannabinol) ©] AellA 7}
EEAHEZslo| =27 ] (11—nor—delta—9 —tetrahydrocannabinol — 9—carboxylic
acid)o] AAETELS) 583 oF=-2 RAEYRS Foto] B (follicle) el Sl B
TEaL, el st HwA g Fof ofEo] B vjoll FSlet) whabA R
o el whe}t 3 ol sdhs oFes FRIsk] flste] Holo wht g-dske] mit
AARE Foma oo B8 of it ofle}l 1 A FAo] hssith o]k
olfr& wiekFRF A= oA} TRkl S Hilehs Ay TR FeRATIE
o7l Sl mdzidol dasgh zlejtk

o]

2. Xke] Aejsh

Jm

73

ARRe: 15 oF 1090 A olelzlete] YA 1 FoA of
2 s 497 39S il i 156 43 Bea 82 )
Q) 537] = FA) geje) vielketelet. selseke 4] et of 4~

- ]- T
951, Hale 55wl FAIE 4671 Frolckly) weizjee] 4% &5

10) Smith—Kielland A/Skuterud B/Morland J., Urinary excretion of 11—nor—9—carboxy—delta9—tetra
hydrocannabinol and cannabinoids in frequent and infrequent drug users, J Anal Toxicol, 1999
23, pp. 323—332.

11) opso] AVOIA tAAS Bol A4E SR ofeletd §ol= AlgH.

12) Caldwell J/Dring LG/Williams RT., Metabolism of (14C)methamphetamine in man, the guinea
pig and the rat. Biochem J. 1972 129(1), pp. 11—-22.

13) Musshoff F./Madea B., Review of biologic matrices (urine, blood, hair) as indicators of recent
or ongoing cannabis use, Ther Drug Monit, 2006 28(2), pp. 155—163.

14) Wennig R., Potential problems with the interpretation of hair analysis results, Forensic Sci Int,
2000 107(1—3), pp. 5—12.

15) Sachs H., Theoretical limits of the evaluation of drug concentrations in hair due to irregular
hair growth, Forensic Sci Int, 1995 70(1—-3), pp. 53—61.



176 « AAAAT 1998 A3Z(EP A75E, 2008 7H-3)

= 90.8~1.3 cm= gdutgdo=z 179 ¢F 1cm AA3H) & 5
12cm A% AT}, dubdom muke] A &= 59 Q1F, AP, Aol wet Zjo]
7} e Ao dHA Qlr)16)

<3t 1> Fike] Fpe} ARSI

S 2345 (mm/day) 3571
BRI 0.37—0.44 @ 3-51d,9 4-6d

T+ ¢ 0.27-0.38 2-34d

AR (A=) °F 0.23 1-2¢

SR 0.2-0.3 1-2d

il ok 0.1 2-449

o1z}

fE4g Y

o
td

o) gt a‘ﬂzJ oFE 492 18581 HU9] HoppeZl AR 114d0] At
S RIS AL T2 T35 T5 959

A %‘f%fzﬂ} 912131, F718H = 412 1009de] At 19543 Goldblum ©]
71 ol o] "ol ehllebdlS #41831aL, 1979'd Baumgartner ol ©J3f HEA
H(RIA) 02 Bl opAAE-S AZsAA &bk A7 A= I 1980
Arnoldst 3l|ZQ1 G840 AHA ARIS Bk 5 Z3o] HEE FHslo] sto]du)
204 JHFE Hefstd# sl sl MEy i‘ Zuko] A7)7} HAt) 19864
olF F7ISRtES AR et o] 7hedh ZhaaRrtE T u] - AR o]

A7} 28l gigk A7t HaE o] EAXS sHEe] WS o] A HSitt o] W
g S FLo A 54 FEE-S M oR Sklo] ThsaA| Hol 714l

o] AI7h FATIS) 19939 A2 ST olfe} A7) Zheln] e

m]i.
=
R
1
A
o
o
0
=)
B
A
>
S
1%
@]
E.
(@]
\./

16) Kintz P./Cirimele V./Ludes B., Pharmacological criteria that can affect the detection of doping
agents in hair, Forensic Sci Int, 2000 107(1-3), pp. 325—34.

17) A3k, ko] Aejsh @Al 1997, 467,

18) Sachs H., History of Hair Analysis, Forensic Sci. Int., 1997 84, pp. 7—16.

19) 934 81d/2187, GO/MSel| 9]gh gh=<1¢] Bk % methamphetamine 7%, 2Fst3]~



MREE- QS ARG HAA / vOFRHAEAIA AT SANEI FopsIEA - 177

o2 FEI/] AT GRA AT} BRHOE olFold ThekF TP 5L AP
WAL SAGEEA BT oh]e} o] Agole, Aloliel o] 2717k 8iHo]
al

APA ZAATEZN e ¢u}.20)

I, =ukg 2

=27 Ej”]'/] —'7%/\]’—9"

L
E
S
g
o
I
fo
\l
S
=)
%
oL

’ N
$
é
>
n:
S
ol
rlo
N
o
=Y
olN
)
5
ooy
:i
o

o
O,
o
[
=
o,
il
i3
»n
o,
[
2,
o
il
‘O,
=)
=)
12
&= il
o
d
oé
_>‘~l_,
N
—m
(]
5
>
o
-
O,
(o
o,
o

ThE Q1] olelg Wk ke Auaks NE WYFAR AT Bt
wlEole). olo] olstol A vleRFHAe N el o) %

mleRREe] 542 bl AR Fol, mugg Aol
2A) DG AINE kA o FAR A8 4 9)
sk

32
)

L. vherie] 5y

7} o) 234

whoRR Adls ARAT Y= AE AololM ol FojAi= Ho] ByHo]/] upEo]
FAPIRe o8] 15 % o] aAple] MasltekE SHe M) g @ vie
B T2 & ARIE B} PRI T2 AD FILIA A
NES 5] 9 SRR B} vlekRE Adshs 57k 8] uel vherR
Adg GAE Je mE 397k Bk Fok] ol -

A%t Q= A5o] G FrsbAL ApalRe] 7oA Fops] ulEel] Tk Wi

il

4 R=)
e

rSL'

o

1993(37), 356 ©o|3},
20) Fritz P/Marie A., Invited critical review; State of the art in hair analysis for detection of drug
and alcohol abuse, Clinica Chimica Acta, 2006 370, p. 32.



178 « AAAAT 199 A3Z(EP A75E, 2008 7HS3)

97 BAR 5 WAL QFT A3 Qe A9 dwdold,

1}, ZAg9] ofele

HeP(methamphetamine )9 ¢ 1.5~74
el kA7) 25 gt 71de

A3s Abgst Hok

o
ik
o
©
o
o
rir
©
il
jins
o|\
i)
o|N
i
f
3ul
ik
ol
oxl

2. EAate] Al#Ad

Feto] Wshar Q17ke] Aakekaio] vpefeiAHA WHTHE G2 vefeliAl= 41
of glom, wiekrwH o] Fg-ole 1 gFolv o] Y& ATskH Il gl ©f
g AJA sl tiAlsl] flsto] AlAl 242 g olehs stekeake] T4
& sk Sivt ek FAPEHS HAlY] Ae]as Akl 583 AeR, A,
kgl WQle) At AEE ThestA st WAelM gl oA fl= s T
Al ot FEUSTE Al 83 ArPHoR S8 A k2D o7l Hepate
7P T83 Zoprh gelvt. eld divkae] Wels, wule Asle 5o A
A 43} spekpal FHE o]gsto] WH ol wHE S8 A, Wlehs e Toke
dl, o SAEo] 574 MEU M1 wdo] Q=] of el gt Ay A}
55 Agshs d8% skl lrh22) o3k wehy EAAITE AR SA=A

Q4¥7] galA Feka S g o] s gEolor 3 Zoltk2)

21) HEA, FekaEe, 1993, 219,

22) F5A, AR AR SATH oM FAK, FEAAATF=ER, 1V, 1989 o] 3}

23) S, A S0 S S S BARAA, 2007, 785-786HNA] 3 Aol Tigh
APge A FAE Wi aRNE spE A 7S Qg o WAl Bl awkgel
A AR AR R 88 5 deS udth



4« 179

=
-

Azte] AN} Fopr)7]

Ll

A5l

H
=i

3/ vhorR

7

e H H X o o AT TN R g Ko
o X W N ®m N W ok e W T
\umo\moﬁﬁ ﬂﬁaﬁ7x,0lowumﬂ_\/y1jul;ﬁﬂmo
Joorf T W By ™ 5 F F o
~ woT zToonﬁﬂzL_wm_.ﬂﬁmu]dﬂt
No %o = le%ﬂﬂﬁmﬂﬂ'),meﬁﬁh
W = gn T 2 % o 8o o B
ﬂlﬂ@lwo ﬂoﬁﬂdﬂw*zom;mw_%ﬂ@il
%o R R0 Wook o W o 58 & - X m
oo N o oW oW SN X E oo
ovﬁT ! R oo amlro»,mﬁﬁ o
P T S I A
© oo X w0 W R E o B w
B T 0 mu.mﬂAEﬁN%MwTﬂoﬂ
e EE PEENAPE ga e
LG T X T g Ao =
R W S e Ny
‘ o = oy 7 =, o o
© oW N
e SERE~| o o — o N ) —
I F eLBERXae R EE Ay
R , PeMgiAgesE®
Lmﬂﬂuml N_ﬂ ﬁ.ﬂogﬂl@ovzo\h.pmﬂwt
BT ey o ) ER G
WﬁmﬂEﬂAr maﬂl&%ﬁeﬂb,zﬁdu.EOMﬂim
<7 ™ UL e w U
Ry H Pxiepzfigna
o X = : W o oy
AN TR T -
9 N 0 ¢ o = BR ol 2 & oo o
TH o= S ®IdLLEN R Y
TRIE o S F bz BT S
o = F xﬂmﬁauuzAuovyﬂhﬁo_u
- J NR T o ol X
g P ST ﬂmokbimox,bffmmﬂau%ﬁ
- S . I R L B AR T
mo KB ~ ﬂn%ﬂm‘wﬂ%a_/ea%%
CSCIC I oMo o o N- LR W N R

SUAA7 I

tol =l

1L gle e wekR

[e)
Forensic Sci Int., 2008 176(1), pp. 9—12.

1(1), pp. 34—42.
25) Cooper G./Moeller M./Kronstrand R., Current status of accreditation for drug testing in hair,

et
24) Arthur McBay., Legal challenges to testing hair for drugs: a review, Int J Drug Testing, 1998

ISO/IEC 17025 FATFAS 7]Ho=

7}25)



180 « EAPEHAT A199 A3Z(EP A75E, 2008 7HS-3)

o 23] 9 o]&Z 99 Al T Alse] FAAUERE, validity)o] FRE= 3
ol A Ale=ar, AFHE Als FEle] A7HA AAK(the chain of custody, COC)26)0]

ok
i
i
rir
it
R0
=
=
i
o
ok
o
Ho

11

A 3H(method validation)3}al, ¥ A=A
(SOP, standard operation procedure)& 28] fraido] 1x|ofof g},
L SA] A4 A L A0l ARSEE AR 2 T
ato] Aol Hde] AelE FAlsl] 913 W ZE S Aldeh, SES
EA3gell A Hofz)= a1 AFE(raw materials) & SEEHA TA3F81e] 2E
L5 fsteof g
@ Az BA7IE AT BdollA] ofEo] Fofolylo] Anbi= 941/ /%A
o= FAetH o]o] AAS 93t 7|Fo=2A 71719 Fi, AH, AEe oA T
S 7rekst RokE-o] APgk(cutoff value) S Adlal, TRk 15S 918k AL

A Ao 47 2 7)o BAe TS AR 5L w49 T)Fom Aol

il
r
o
o

al

=
SEEAY Z2ad T AR Y Al e v, JTHEEd

26) Z7hRTIS] A7 A 71Z(00C, the duin of astody}& Z74E Fele] FuAS Shasha
Z40] 23 A Mk ool vl§- Falala Qew] KS A ISOICE 170258] et
N@7Re A7 371 71&ael FAH



U e 1A AA /PR At SANET Fops13 - 181

el A S5 o] AlE = A 1 w8k delef Ay Hoks 1At
oF g Aolgt & Aok, webA iAo Agds fuab] AsiAe 1
AR e] AEA S EA B dake] Bl & lofr) Rl mlekR AR
o 73 wste] AA) fEuktellAE o] Akl ]9+l rheks Al A1 (UNDCP),
uk%%%ﬂb&%ﬂ ARFA(UNODCCP) ellA] AA g 7ho] =ells AR SAA A7
1ZHHA(ILAC) 2k81e] 30171 5HKOLAS)ollA ISO/EC 17025 9] =14 284
AAl wet S Fasmethod validation)dlaz, ¥2F9424(SOP)E 2+
gste] A9 Wrol 2745 Algistal Qlth28) A AldE L e A %

KeX
=
AAE aokeyl

o)

1) o] A 8l oA AlA

Azl Qs F T e ATLHAEAS Ak I o=A] AL, A
s Wd=A(cosmetic material), , WA T3 He] g 9w A T 9NN
Q.3 whokF g AFste] AT Rk oz} Fofol| ofal] 3k o]9)e] kg
AAsF=E 927} Ath29)30) AwbA oz FH4 AHIAIA|, HERS, ofHlE T f7
gl Ak vHEAHAAE AR o] AL Blko] QAHY] wiikel 7 A%

=

27) Lee S./Park Y./Choe S./Lim M./Chung H., Preparation and application of a fortified hair
reference material for the determination of methamphetamine and amphetamine, Forensic Sci
Int, 2008 178(2—-3), pp. 207—-212.

28) FHIEGARAT A wleRRAlT} 20044, i wiekalal 200760 212 KOLAS Q1 &5t
R

29) Schaffer M.I/Wang W.L/Irving J., An evaluation of two wash procedures for the differentiation
of external contamination versus ingestion in the analysis of human hair samples for cocaine,
J Anal Toxicol, 2002 26, pp. 485-488.

30) Werner A. Baumgartner/Virginia A. Hill, Hair analysis for organic analytes: methodology,
reliability issues, and field studies. In Drug Testing in Hair by Pascal Kintz, CRC press 1996,
pp. 224—263 .



182 « EAPAAAT A199 A3Z(EP A75E, 2008 7HS3)

kol A A okaS w4 A
5300 whet kS s} e A sleto] A vEkE %91 —ir%‘ﬂ% 3‘%7}5}1 s
A=}

A, gAY, fujFE o WHes m F oOes FEYUTED2)

e Algska glor, ol Agel WA
ol s PO WYH NEE NS 23] WANG] o Tl zrhe e
5 - AN (GOMS) i SAAErhETels] - I (LOMS) & AHgste] &
S ik, ol #A|0) ALG-L vhokR RA)A Wrtohje #7715k

2 % el FAHOE FAH 7, vl ATARA Ahe] NP Y
olchan e o Wye BAe] elashy SAl wel Relsh o

o o
>

gy
o
O

k1
%0,
e
ok
)

31) Pragst F./Balikova MA., State of the art in hair analysis for detection of drug and alkohol abuse,
Clin Chim Acta, 2006 370(1—2), pp. 17—49.
32) Hl=SEER] 5 71 o= ?% 25 ?3‘1011*1 kg wlEkE, QilelEol FlRs] gaots

FEER slo] 2oulE, RTINS AR, Aol E}V}Zﬂ 5Ltk AR (AR

So Wielgdlon g SaI T, 471800 SHEG Shslo] il oHE Relaicl
33) WM} F vloR BAE v]ge] oS BAsR: oA Ame] 098 BB 58 AAN]
BAPINNS] GRS A, R AR 7] RAREE WA A S

34) Harrison L/Huges A., The validity of self—reported drug use; improving the accuracy of survey
estimate, NIDA Research Monograph 167, Rockville MD 1997 pp. 1—-16. Z28]aL 5} }Shof| A=



7+ 183

Asle] ZAN 83} Fop 7]

Ll

A5l

=1
h=

1 / vl

4

Aeolu, shapa ol 72

bk, 25)

7} glek &

EEERES

)

ool

i

RO

2]
=

of2] el o

4
AL itk o]o] Wijko mA Axtgre] Al# 53t

1

?:51_

I

el

]

o

rvze)

x
N

WE

"o

= 24

=
-

S

B

tolct,

<

AR BORESAIY S0l AL

o
%

149 (Interpretation of analytical results)

3

o]
=4

njgke] ©e1Ql U=13(ng/mg), I F 13 (pg/mg) = AXF

171 izl A

9

stolol

iy

o151 AYA|

H, HEQARA 7} ofo

o]2H(Cutoff value)©]al, FoF eFgo] 7]¢

o

570

3} o]9)
s A2 2 e SRl A1 o] oyt

3]

29

ol el

=
]

3tef 3

ol

ol

PAG i e AA1stel o

AES

N
=

of A1

]

o] Ak

tod 27141

1] 943

S

WA

35) elHARelA

ATARE F A 2

=
ael 1t

(KS A ISOEC 17025) 7]

=]
=
#

3k KOLAS A

3

48 9

il

star glot.

&

o
=

% A% 371 7]



184 « APAAAT A199 A3Z(EP A75E, 2008 7H3)

ER1] %7} 0.5ng/mg ool o]l AR tiatAI}] tulEIe] AEEHA| w0
ol BRlxlofof gttt shH AEQARA EER 2o EfEASTFA) ¥ Hl2~
lERe] Aol 154, 118, 1107 EFE2 2GR EAISH TFA) # oleple]
Aol 140, 118, 918 9I8lal, 7 mFEdolA 4% Zzke] ol2nlgo] Heu)

oA gtels|ojof it

=
al Ry
ofZo] AT HEH Ferhde] UTE AR 7l AR Aol &
[e)

Aole Agol A oFEe] AR PHHA Qe BPRA TS QAL Fof
SR oFEo] PEEA ke A9l e YA Wrre] Asfolr). web

S ER R PR

H
o
>

i

A = A|3ARe] AEdt g vE S

ofaiA Feprbd S Yok A2 Thestthal @ Zlolrk FeRalglol: $4o] W
s U ek, oSl B ARAPY] BRI Al SO el SR
ofgte] ok Aol

Ql 7ok wke] o=, T)del whE 1914, &4 Aol
&

B4 AGSEAT A3E Bl

i}

2l S o]
2] Bk JAok So] ALg- o 717]4 2= 9] FjAlo] Brlek Ag-olH, ¢
5

7|e}F o]zl & .o 7%

g
Ho

B
ox

o

oL

2) ool QJAEREA 214 AT}
$e Fopre] EEAERA ol
SIS Hela Hite] $7e Soz

o
1=
=
Wske 257k siek el maARe) g i Aw, A

o,
o

Z
%

37) FbojA] wlzelleR 2 MDMAS] ERIAE NISI-QI-NM-0308 a7 8lREA A4 mloRtAd
(2004).
38) k= orHEhul A T84 724 SPO-DRUG—-QA—05 thA 24 vk 42 (2007).

i)



U a5 1RGN AA / v 2 Ate] AN FOI/IRA + 185

g Fol WA Ao AR, B F 0990 A3} Foky okt Al
IAMIE A AES] Belaka Q) el Sl AHE mels 37
A3} vhopR Qo] FHOE BAHJL B Mo} o= oFES Fopsigle
o MEOR SHriehe Mool A 1 FEol AAH AL Hu Apdolst

3 AEE o] s oA Sl B FopRkE A 4 gl o
= ek IR Ao Qle) WAR 4 flrks Zlo] Auk]l Zsfo]rt.40)
7RI 5 oFeell tiFh H8olHe A ARS v Feeke] WS B
o= AARE 5 FefRte] Bl HEA7I7I7E offths Ao] Harxe] Asfolrt.an
oheol M e B9 589 o FoF Sk A7) witolAu Rde] A
A it e B Fnko g o] Folsta} FosleE vy

2] s
ap7]= ofgrial & Zlojoh vt &)=¢] dA7t9] o2 Pragst F. et al.ol 23] gz¥
Azol oahd mpekF wgxje] muke] BA Ao wel SA(negative), WHe(low),
FHmedium), ¥&(high) &= YERRAY H-go] el 7RH(15del d), 7124
)

016
E
ARSI, A9 midd), AR (1Y 3 ow F38E A2 ARSI

opEFo] Sl gigk oA

39) Pragst F./Balikova MA., Ibid., pp. 30—31.

40) A3A, AAARNA vlekRol AAL AAAFAL 2000, 153—154,

41) Pepm G./Gaillard Y., Concordance between self—reported drug use and findings in hair about
cocaine and heroin, Forensic Sci Int, 1997 84, pp. 37-41.

42) Pragst F./Balikova MA., Ibid., pp. 31—32.



o FAPHRAAT 2198 A3E(EA A75E, 2008 7HE)

186

3

2 A9

=] [e)
SETS &

s

, 737 Sl dl) o] Ak o g AFEa glovt Hsixie] <43

(d=

3

& 13] 580 9

i o)

&=
2k

£ 2 Al

4ol

R REY

fite)

A

il

78

=
T

[e)
-

o}, flellA] 4

o)1
6 -

A=A o

A5l FaAdo] 5

A}
—

o
5

H

ojth. 1o

w4
4514 k)L

o)
=

B Aol

9

R Aol

-
5

qi e = S Aohd FHAt A

= =
= X

3] o]

E
=

I
]

o
Z

olM A

EIEZE BRI AR

5]

B
TA7E 271 o714

= =
= 2

Al B &3]3 2

o

Z,:
o] I g7l o

3}
=

H
=

s

A, whol oA Fan

[ R=S
AR

°0F o= A/ A& F4T F

gt

olHA S v H A}

Ibid., pp. 36, 39—40.

43) Pragst F./Balikova MA.,



SEE- S 1A TAA / vlRASAIN R Asle) ST RT3 - 187

ek QAo 4B oF Llem A% FRTHe A Heltet dolg 54
Aolg Bt Y £E2 LY skt 4% /10 A48 £ 9, o
e}

7Fs7IRtew B 4 Slrh kAo wrbes A=A
|

T
)
N
o
rlj
d
b
<
L
ol
o
o
oo
S
i
o
1
>
N

7]

St 1 Zojof| sk 2
184} Nakahara®] 44 w2 w|2=QHEpwls tiald ok=2 m5A|glor]
(methoxyphenamine)-& AAate] 57 9] Alghol| Al AAZS Folgh 5 mE|7ieo A
Algro] Aol whet oF=o] Fik WskE 54T A, 5/0E F oFEe] wrt At
AER SIS gRlssith 91 Al Aol ofghthd 19 o) At w7kt
S 7H A A 1FAARE e A frefrlsitial B 4= glom, weba] A3

AR 19 oll® dshs Alo] Fad Aol

o
N

7). oy ARl

Ak o 2 v 2QH[ER] -8 ofF- ERlel| ARgEE HEjFlete] kS 10~50mg A
wolm45), @A U] A7 A 20meS 7] RO R ARGEE46) AJQl wat
o] 3k 189 ZolZ o 7emeta 7S 2 FAE SHsd
0.4~0.5mgel sigeeh, webA] 7go ARE = B2 oF 505 L7k A8 HW,
7em] BHRS o]8ate] 3cm T (S 371Y) 2 TEste] A7 shalt g
I AlLkeieete oF 1508 o)/de] Hitte] 428 Aotk AA| W29 wER -8
5 Zolof| o] 8y= FHHAPA] AESHE 0.05ng/mg 54702 20mg o2 3t

&P 1.0ngolw, o] g2 £447171¢] A& Aol A3 Aotk whd mak & J1=

&
X

i

o

44) Nakahara Y./Shimamine M./Takahashi K., Hair analysis for drugs of abuse. III. Movement and
stability of methoxyphenamine (as a model compound of methamphetamine) along hair shaft
with hair growth, J Anal Toxicol, 1992 16(4), pp. 253—257.

45) Nakahara Y., Detection and diagnostic interpretation of amphetamines in hair, Forensic Sci
Int., 1995 70(1-3), pp. 135—153.

46) Kim JY./Jung KS./Kim MK./Lee JI/In MK., Simultaneous determination of psychotropic
phenylalkylamine derivatives in human hair by gas chromatography/mass spectrometry, Rapid
Commun Mass Spectrom, 2007 21(11), pp. 1705—1720.

47) AR QYN SL/AAF/ 1AL/ A B/, 7 AR vk E L u] - A3 7 & o83

Sl et A ool Al 4, 9FshE| A, 2003 47(3), 142-1474.



188 « FAPAEAAT #1974 A3 (FA A|753, 2008 7HE)

A ERsto| E2 ] v E = el Bla) Rk Hols=
HlEo] §A 3] sho} mAgtser] 58 o} AL ARRH = FH B2 ko] 2
A&7t dgsitt o= =4 4 54970 9 iellM wFabgdo] dAs] HojA Rie
Holx]7] off7] wiolthas) o]t of-f= thn} EEALA B o) ARt Ee
3 B, 7)3 2aeke 60mgeo]al Ha BuES 20mgolt) o]9} P& ol wuk
AL A5 AAL2RE A Wﬁﬂré A7) YaiE A7 5L 98l

TIHAE YR ZHEe] Al AQEE HA HulEko] S Eojof sl v Qdw|E}
0l Hgoji golo] sk HakAjRe} tju} & l"%% skolsly] §1st Alas Hx
AF sl 2| Fofof st} tinlxE
A Aol 27k AN mE 5o -
3, 7eme] BHEES o]831¢] 3cm TR A7) A4S 5] fleiAE 3008 o)de] Bt
o] Q3= AR o2}

slelkebe 17080 0.8 ~ 1.3cm® Agacha deld Qov] muke] RaR)
AR} A7)1FAE eirE durdo® 17hhel oF 1em® Aetar gtk AA|a
A 2 Quf49) Akl wul = ok o xjelo] Aulalel| ula} oo dalo] 9lar
Zh=re] WA 3o wle} vlsell M 2PgekE A Workplace Drug Testing Program)
oA W RSN R3em AR AH3ke] 3719 Beke] Fepbant Azt
glom, Seubell s A2 19 Foke] FombAe AFshast muk o] o 12em
7P b AlgstaLl Slvk

AuA o wto] T Msheel thdk ok A7) T Aow 7huE 54

F gk

1%

H
U

fd
NN?L'

2
pE

=

i)

48) Staub C., Chromatographic procedures for determination of cannabinoids in biological samples,
with special attention to blood and alternative matrices like hair, saliva, sweat and meconium.
J Chromatogr B Biomed Sci Appl, 1999 733(1—-2), pp. 119—126.

49) Pragst F./Rothe M./Spiegel K./Sporkert F., Illegal and therapeutic drug concentrations in hair
segments — a timetable of drug exposure, Forensic Sci Rev, 1998 10(2), pp. 81-111.



MRl UGN / PRERBASAIA B ] S8 TR - 189

FEorAl M (month) =  FAIFHAH(month) —

¥ 2 AE 0 9F lem/month

ae15)7]= fwm% Aoltk, et m BAToIA )Rz WY 0dNS
A7) % Fg719] Zo] k5% B3
ek 42 el $RRAS) A AV AL 4B B A FP

2
)
>,
o
o
X

o
i

ol
o,
)
2
(o
9
o
o
Fok

]

WS Ealo] Fopr71E FA4a7] SAaE Slola AT el o] A7)%

AL a7 e A%uT B ) Be mu] AedAn, 4wt 2 B4 A%

o] Mesit). eh} B4 v1%e) @l Q8 A71FEE FNE st Fotol

el Slech o o e A A 41T 2 5 9l 9

AU MR BE o) B

AL A1 4 Q7] wEel] AR 2Rl 1k ol Hlag maeke
el

HUFA] Fohs 457 2Aste], Mzs dRAblM e 22 A

rlr
>
ol
o
O,

50) Potsch L./Moeller M.R., On pathways for small molecules into and out of human hair fibers,
J Forensic Sci. 1996 41(1), pp. 121-125.



o FARAAT 2197 A3Z(EFE A753, 2008 7+4F)

190

w3 ujo} o]

Ak
=

Ao7} wrAE] 7w B} 9ol A

AME 21HA B

al

=
T8

lort A7)

2
=
B

Tor7|: 2—-37099] 7|7tew

hH 1em ©9= AHAF

to] 171

S|

Al

E
=

FaAhe) 17492

Aolt}.

=z

goll 2

gjlx

AL

-
.

Aot} e} o7 EAE
Fe ZAolA w]ejate] ¢

]

s

]

19

FA9F 1em

Z3E 9ol tw7hA]

EEREE

[e}
a1

B

I

1o

Aol

U=
= A

3PH 1,00080]

Q3] 70025 ¢

= 1)
=

o7 b 10wk

o
™

| sl ko) ZAjel] B of]

S

=3
S

2051 Aol Hukeo]

stk Aol of

<

slol 47} Qrht

ok
H

o) Aol o
fejeh o)g 4

5

OO]:

A e
=14

1

el

i

] elZelrk

A%

A& %

=]
=

o

=] L
k=

ul
=

w
ol

mm

o

b A7IFAE =]

Pl o3t

Llgd

ohel oli= AR B

o

J)J

oIS} e o]f wheRR epAbHlel] QloiA]

Aolth,

-
R

o] A|7]=

o)
T
l

ol A A IV 1. (D) o A=

A

e le)
©. o}

Pt

ol AR 7]l

Ea

N

3

Q

w

I

o]

e

=2
=

Tlerle] Bk 47} At o= AP

AR olA=

213

il

52) AAIR 2008y



B < i~ T o = HoRr R
= " o > — op F ©° I
° :A, < M or <0 M N ol Wr ~
£ A S S TLEE
= ) % ma Cal-) T oo G T o=
S X
,M_. ) o %0 mo < ° m = N o NEOR
- T 2 HM X% o N oo B
o op B T 0| <d o w8 " "=
0 —_— — Jl n X e_ \Iﬂ _
&u o ol X Em J B ~ o) 2 e o = o
6 g P"E FTE i IF pE®EL
o o o B T T = 2 <
o % 0 =
T tX¥% % T2fzp ¥z
@ NI X X X o~ 9 Eom o=
i PREOS = 2 BEX W oo By
Nt Nood oy T 9 w 7 TR oy B T %o
G ~ % [~ O = ET T wo X° ey .
— o ol 0 I - N [ SN SR
Wi ‘A,.# ‘Mu_l (@) ﬂA_rO <t Te) 0 Er! ;OL HO <
= Mo < 9 — S N o
= L o gt o S o o Ty oy o [
T P ¥ E 2w L2 o5 = o T
s EZTE g Zl®pLk pFIF
) RS o= = = o' E
© 07 5 [ —
@m o - e P n SEY Pl S o M Mm T T
o = X P w TNy A NG EE R Mo oh 7 A
.W_I iy X 01_ —_— ,_LIL = HY Oﬂ = e 2 o T
~ o) ,lﬂ Eri LE N ,.ﬁl ET = H;I yﬁ _— E_LI H_.E Ot i X =
= T kgL RdToa g o
I~ AT o ET w 0o A = ,mW T o o T
mw o TR o, e Lo R BRWE
- il o Qwﬁmwiw% R Togoa X
i B Thed 9 ai e g P
R < <y o< g FC = o B = oy = < o N
} 3 —_ = {ul
& T oox RPoec o E S owm w3 E
! —_ - o' —~ ja = A _ ) O »A‘.*
oF o yA,.* o o~ o) o - -+ X ,IJI o M,ﬂﬂ ﬂﬂ OE ﬂo
ioh il o o S N g*o S T B 2L W S o 5 © T
oﬁ e zm N H o a7 o8 & % d & A G ICS M
\Lyj . —_—
; m ~ T O S ® @ o o HOE
o~ CCRCR

3

o

7l 2]

=

o

)

ol 4

5}

oA AR B131919] ol WAL
5,

3k
=]

olof) o2 o]
ApadHl A254% A4

Jo]a

A

stolok @

7@ o)

= E
= =

FApd e 7147} 9

53) "l 2008%418.
54) dj3 2006%391.
55) i 200557465,
56) o3t 2002% 3194,

of o]
E



)

3

, 2008 712

(A A755.

i

192 « FAEAAT #1978 A3

TAA AR JAEl B 4 glon

2=

I 49 7714 Atelell A

9]

O
.

D 2006\ 2¥ 8UFHE 7+

olJ
N

4 %257

2]

1 12€ S55E 2004 3

3]

2o

A 10¢€ 11Y AJo] &

ro
BT

@ 19994 99 199 o]F %

EEaC I Eetiey 12

ool el Al o

oM Aol A= = e 713k WA FeATIE TFs

1

B

sk, Faw EX@ete] o] 7be

il

AE 9tk Holol st Z_\]o]q_'n

= Faapo] 5

ser

57) i 2007%=1824.

58) tF 2005%=1765.
59) ™3+ 2003%866.

60) ol 2000%=3111.



« 193

Azfe] SAANET FHA71FA

1
ey

FHpAfoll A B

H
=i

1343 [ PR

v

o.
=R

7

T T T o o T % ]] 1
EE STl e R e
5 s mqm:a%o.w__o7ﬂgnﬂ%%
. ° i
oo oo e oi o Lﬁ ~ B oo 4 E._ o or oy ule ™
TEgkgrer i TE L o
o o LR om T oo o = ®
X — o o W o = oa o=l N ol > mr
—~ A < S o R
<R T BB e % oge m (e
do W Od B TEg A LT e ®X o
P I R T 5 B
] iwwmE%WOMMM%@%MMWW%M
oo ‘I_-Jquﬂo_/D N Erléa‘_ﬂno 5
.6L9|;L7AR_; B A MR — o
—_ pad Eﬁﬂ;o__oag )AJ.V.‘:X
- f e B AT ST T E R
R S WSSV ol S A WS R
S NS E S
el nﬂ - o W x X T X fo oF = R -
Nﬁu%%wwmiw.mmﬁri%wﬂom%mﬁoﬂ@
_— 1 H o o of s
ey BRE EUE T b Ta
N X W= = N
s R TR B = F T o <
o _ﬁe = e Mm = Jm = i ™ XA =3
ﬂﬁoﬁaxoﬂov MA.AE&I@%&IU].}GLﬂio
a%iszﬂwu&ﬁLEgmunxnﬂner&r&wm
on ,I_.LL — C] —_ B )
Mo7%m:_ﬁmnmomw%A@w7Wﬂﬂ%u%%
uuutmo@o%iﬂvrmaﬁﬂrmﬁima@r%ﬂﬂ
ﬂ%o_sLLmMzolxu%@gEﬂﬂ%%mmé
I r R E s T2 Ty
: : Gl 3
<A i LM DU i) " gy N R ‘Ul oF o Wy oo ,m_ﬁ <
%Wu%ﬁﬂﬂ%u%%mﬂﬂo%%u%u10
ﬂoﬂowﬂﬂoﬁwﬂaﬂﬂrﬂ o A
0 .lﬁ.A LﬂETﬁl i
- Al il o Y o ~ o= ﬂl U Moﬁ wr u.mu ,o_AW
o J—
MMﬂ%@WM%M%M%%%HWW&
= mt jalls X T W_ T U 1@ oo g o = = W %o
TP RS R E S EREN R R Y
or X - < =
%ﬂi%%ﬂ%%%%&%%%ﬂ%ﬂ%
) — ~ —
ﬂ%%ﬂ_xwnﬂ%zﬁm_wﬁu@aﬁmﬁ%%

H
=i

vhepat

A, @ 279

o AFHAI} 1

p

e

-
e

al

8

1

H

1

AL 7
=

H

Z 0]

1w
i=y
-

K

=

=1}
, AR AT, 2007, 272,

14 o v)ojxe] 92, 6

ot

(s

Bk}
_]

A

ZAoltk: (D ¥arele] ol @

o mEjHofol &

fofor 2

[

SHA|

A|A



o FAPHRAAT 2198 A3E(EA A75E, 2008 7HE)

194

SEIZ SA7I A A

7_}—}\
3] Holo}

&

NS 54
APHA 28] Sk oluet A

oo}

& e

PRoRT @8l TthEt oAl

=

+}.62)

3]
hel

Gahll

L
o

i

24

3}

ol& Wt

[e]
7

i el @A) Sl 4

3
“

EEEES

g A

o=

SR TSE LAY

A 8YE

g2l thal St

Els

AR HAE AP

o, ALE A AR} ATE o] FolA| %

FEol A APHAI=R O] A W] ok E]7] wie]

o}J
e
0

]

SlolA] A o} ol

L
s

IS8 AA] Zh=rell A

=
=

lofet. @A) et

Az A4

=
o

waL gl

=
=

off Tk Aol 7

o
T

2

sk 2 A}

Alolck. @A) vhekFHAo] gloiA] o]

omM garke] FAHE

123 ¢l 2—3719e] 7)7ko)

9]

A, Sl e iujel 2

o)

0

ohd 17)919] 7|zko=

7}




ARG TA [ PRRRHAAIA T Aste] SAMNE} FpA71FA - 195

e
=)
o
o,
o
Ho

olehs FHIA B thE BAE AVH: Aol wi

ot B A a9 2
W4 ] e e Als A AR Q8 2- 319 Bels Fopa)E
FaRe Ao] FelAel WRboleh & oIk olol wlekrHol tial 2-3742e] W)
2 HAARS) SS90 wuzbgel Az de] Sy 3ol 54



196 « EAPHAT 1998 A3Z(EP A75E, 2008 7HS3)

NN
Za 3

mRebulA 2007, WA

oAb, tidEd, 1993

ARG/ M6 D/ VA D/ A A8/ D, 7 ARk ey - AR 1S
ol g2k skl A QhellEIE ZHdA] okge] wA] w4, oFetRlA, 2003 47(3)

A, wke] ARsh dwAl 1997

= b
AR wleREorAbH| sl FAAM B4 AR A A5, 2007

A, T A SAYEoEAY TAR, AEAARIT =R, TV
oz, HEE} AL AL 2002
3z 3/ HEd, GC/MSel 23t gl=<9le] B8t & methamphetamine A&, &Fsls

2] 1993(37)

o1EQ, mlekRAREAPHS] e H7FE AN 2Rle) A1) Jhe] ] FAPE A Hqke] A
B WEHAP AT A4\ A2%, 4297

B3, AN EANA mFekRe] AR ALAE 2000

gy, A3t S0 SASHEI SHE FAPGAAT, 2007

[o]=431]

Arthur McBay., Legal challenges to testing hair for drugs: a review, Int J Drug Testing,
1998 1(1).

Caldwell J./Dring LG./Williams RT., Metabolism of (14C)methamphetamine in man,
the guinea pig and the rat. Biochem J. 1972 129(1).

Cooper G./Moeller M./Kronstrand R., Current status of accreditation for drug testing
in hair, Forensic Sci Int., 2008 176(1).

Fritz P./Marie A., Invited critical review; State of the art in hair analysis for detection

of drug and alcohol abuse, Clinica Chimica Acta, 2006 370.



=
ol
o,

150G A/ vlFRHAAIA R Ante] SAME AR - 197

Harrison L./Huges A., The validity of self—reported drug use; improving the accuracy
of survey estimate, NIDA Research Monograph 167, Rockville MD 1997.

Huestis MA./Mitchell JM./Cone EJ., Urinary excretion profiles of 11—nor—9—carboxy—
delta9—tetrahydrocannabinol in humans after single smoked doses of marijuana,
J Anal Toxicol, 1996 20.

Kim JY/Jung KS/Kim MK./Lee JI/In MK., Simultaneous determination of psychotropic
phenylalkylamine derivatives in human hair by gas chromatography/mass
spectrometry, Rapid Commun Mass Spectrom, 2007 21(11)

Kintz P./Cirimele V./Ludes B., Pharmacological criteria that can affect the detection
of doping agents in hair, Forensic Sci Int, 2000 107(1-3).

Lee S./Park Y./Choe S./Lim M./Chung H., Preparation and application of a fortified
hair reference material for the determination of methamphetamine and
amphetamine, Forensic Sci Int, 2008 178(2-3).

Musshoff F./Madea B., Review of biologic matrices (urine, blood, hair) as indicators
of recent or ongoing cannabis use, Ther Drug Monit, 2006 28(2)

Nakahara Y., Detection and diagnostic interpretation of amphetamines in hair, Forensic
Sci Int., 1995 70(1-3).

Nakahara Y./Shimamine M./Takahashi K., Hair analysis for drugs of abuse. III.
Movement and stability of methoxyphenamine (as a model compound of
methamphetamine) along hair shaft with hair growth, J Anal Toxicol, 1992
16(4).

Oyler JM./Cone EJ./Joseph RE Jr./Moolchan ET./Huestis MA., Duration of detectable
methamphetamine and amphetamine excretion in urine after controlled oral
administration of methamphetamine to humans, Clin Chem. 2002 48(10).

Pepin G./Gaillard Y., Concordance between self—reported drug use and findings in
hair about cocaine and heroin, Forensic Sci Int, 1997 84.

Potsch L./Moeller M.R., On pathways for small molecules into and out of human hair

fibers, J Forensic Sci. 1996 41(1).



198 « EAPHAT A199 A3Z(EP A75E, 2008 7HS5)

Pragst F./Balikova MA., State of the art in hair analysis for detection of drug and alkohol
abuse, Clin Chim Acta, 2006 370(1—2).

Pragst F./Rothe M./Spiegel K./Sporkert F., Illegal and therapeutic drug concentrations
in hair segments — a timetable of drug exposure, Forensic Sci Rev, 1998 10(2).

Sachs H., Theoretical limits of the evaluation of drug concentrations in hair due to
irregular hair growth, Forensic Sci Int, 1995 70(1-3).

Savvopoulos MA./Pallis E./Tzatzarakis MN./Dialyna IA./Tzanakakis GN./Tsatsakis AM.,
Legal issues of addiction assessment: the experience with hair testing in Greece,
J Appl Toxicol, 2005 25(2).

Schaffer M.I./Wang W.L./Irving J., An evaluation of two wash procedures for the
differentiation of external contamination versus ingestion in the analysis of
human hair samples for cocaine, J Anal Toxicol, 2002 26.

Smith—Kielland A./Skuterud B./Morland J., Urinary excretion of 11—nor—9—carboxy—
delta9—tetrahydrocannabinol and cannabinoids in frequent and infrequent drug
users, J Anal Toxicol, 1999 23.

Staub C., Chromatographic procedures for determination of cannabinoids in biological
samples, with special attention to blood and alternative matrices like hair, saliva,
sweat and meconium. J Chromatogr B Biomed Sci Appl, 1999 733(1—-2).

Valentine JL./Kearns GL./Sparks C./Letzig LG./Valentine CR./Shappell SA./Neri
DF./DeJohn CA., GC—MS determination of amphetamine and methamphetamine
in human urine for 12 hours following oral administration of dextro—
methamphetamine: lack of evidence supporting the established forensic
guidelines for methamphetamine confirmation, J Anal Toxicol, 1995 19.

Wennig R., Potential problems with the interpretation of hair analysis results, Forensic
Sci Int, 2000 107(1-3).

Werner A. Baumgartner/Virginia A. Hill, Hair analysis for organic analytes:
methodology, reliability issues, and field studies. In Drug Testing in Hair by
Pascal Kintz, CRC press 1996.



SEE- e 1A TAA [ vhRASAIN R Asle) ST Fo713T - 199

Evidence and estimating the time of drug use by hair analysis
In criminal investigation

Park, Yong—Hoon"
Won, Hye—Wook™
Kim, Jin—Young™"

Min, Kyoung—Chul™"

Illegal drug investigations were not generally supported by the crime victim or
witness assistance as most of the drug—related crimes were committed in covert.
Therefore, effective institution and support of a public action requires the testing
for drug use as an essential element in the nation's battle against drug abuse and
drug—related crime. Hair analysis for abused drugs has been recognized as a
powerful tool to investigate exposure of subjects to these substances. However,
it was difficult to estimate precisely the time of drug administration from the
position of drug along the hair shaft. Even if the activity is to happen at some
unspecified time, the court’s rejection of the case related to unspecified drug
abuse may continue to pose significant problems for the integrity and impartiality
of the judicial system, which is making it almost impossible for law enforcement
agencies operating to bring about significant reductions in the abuse of illegal

drug.

Modern sophisticated analytical tools have enabled toxicologists to investigate
hair specimens for the presence of drugs. Hair can give the most information and

thus sectional hair analysis is most widely used. One of the basic advantages of
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*x Professor, Department of Law, Inha University
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using hair is that it keeps the information trapped into it for long periods. Hair
analysis results have been admitted as scientific evidence of drug use. The
unresolved scientific issues should not obstruct the admissibility of strongly
positive test results but also may not be explanatory for the entire case, even
though specific questions need to be answered and the laboratory results may
give strongly positive. Contrary to arguments that continuing efforts to increase
the number of hair segments for sectional analysis are needed, historical evidence
well establishes that a combination of effective supply and demand reduction
strategies can make a substantial difference in use behaviors. These trends in
reality affect millions of people, and when use of illegal drug declines, a host

of medical and social problems decline with them.

% Keywords : Hair analysis, Illegal drug investigations, Estimating the time of

drug use
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