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. & (Distribution)
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4, f)=n}34(Widmark equation)

41 fl=vtaHe] FHE

JluwlmAe A 32 U AF a3 Yuta A4S gigdEA 82
dIE&FEE A4tste Aolth. 9 =rkA(Erik Widmark)7F AlFek o] 212 19861
aY &5 SAAE st vt EAHAY entade A4 3F
A e Aol APFAY FHEJOY FLIETEE AT Bavt A= A
T, SR@EA) AR SF FAAE AL A el e Ae 28al 2
E/Aba) A S5 SAANE AR Aele] U FE 3 A9 EseIAeEE
Ak Sell &gt
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4211 &F A AR @2 5SIESFEe Hile (Y DI 2o dF5¢=
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FAHE AT & A Sx2@FAHoR) 46k, 0.020 % FZolA = 87 A &2
o] From Wojzirt

4.2.1.2. YA TEEH= FFLILEFEY Fo= %(g/dl) ola, dF¢=
SEEE 2O AMSE JEntase o gk

7 X Véx 10 (H1-D

ol 714, A = ABVX Vx0.01x0.789

(A1-Dell A As AHS d329] Heola, We AFkold, r& J=nta A<
(Likgolth. A& ©9e] AE Al4telE A €9 =(ABV, %9} vhal &KV, mL)e] &
sttt

4.2.13. o] Aog Axd dFLFLEE C= (18 Do g ZoN HAus=
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1 E F dnh B AHAAE SF AE A FeFES BT AAS AR JHAT
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C= T W><10XF (F 0.8~0.9) (21-2)

4.2.3. 91=vl= F<4(Widmark factor, rho-factor, r, Vo
4231 flEva e ﬁ%d &s-Eo]l Al %—’FE]
VoE ou|gitt. fErtds REH0)71 A ot
3} 7L7L_/] PATn=1 /5‘__,“:4’3'0 _‘TL?le: ] 1 7Lo A 0.
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water

4.2.33. /NN AFEFS AZE E4o de AEEHI e A7 AT ES
(bioelectrical impedance analysis, BIA) B2 A3 A3 3k AFESth A A A7
A gEA AHl= A8 Aol HFE Inbody 700tl, S10, BWASL 553tAY =& AL
o] AF AHES AAST olgA SAHS AFEFHY HEATFURCV)= £ 52 %
o]t}

¥ fElvel 2xH Y o) dae] wWdely Y Iy o FElYe 1
A8 HE A=, s AA A ASGES ZAHE BAsta o
4234, AFEFS AH =AHAT & Qe o= Watson, Maudens, Forrest,

Seidl 59 ATAZ0] AL e AgFH A vl A5G AFEFL
T 5 otk B AP AFANE BFAL MED opAlolel, Wel, o} x|
HEel, HasgA 5 BENT AFNA AFH SEWatson) 2 & A5, ofe)
o (A4-1), (44-2sk At} o] A3 (P T ATk 45e] WEAFUCY)
= 948 = 986 %, 44 + 15.00 %oltt.

TBW (&) = 2.447 - (0.09516 X G) + (10.74 X H) + (0.3362 < W) (2]4-1)
TBW (o) = -2.097 + (10.69xH) + (0.2466 < W) (2}4-2)

o714, TBW+= A& L), G= Hol(Rh), W+ Als(kg), H= 71(m)

G
4241 NS daesd (IH 1)«] d oA EFLASEET BT &
ddoz el 2o 7271E ndn. fentart 484

2 7% NG AE(%hne] B2 g 0.0158, Oi*é 0.0164°] .
guizt HdolA= Ao 772 o] 0.008~0.030 %/hr(% < 0.015
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tgAte) AFEF FAg0] Yow IR AMEsE, fle A5 A8l whet st
el A4

&(Watson)2] & o] &31a] A

TBW (&) = 2.447 - (0.09516 XG) + (10.74xH) + (0.3362 X W)
TBW (&) = -2.097 + (10.69xH) + (0.2466 X W)

5.3.1.2. fl=uka FSme] At
AT s A3t 9ltulmg A2 AASL 9 tnlg ALE HEAS
(%CV)E Z-&ste] B9 s 73
TBW

v = W (Fwater: ]E,]'Aé] 0825, o:]/%] 0838)

water

AAANAFEABIAHOE =43 TBW A& Al
r=r £ (rx0.052)

Sk=(Watson)2] 0.2 Alakek TBW ARE A,
r (&) =r + (rx0.0986)
r (o)) = r + (rx0.1500)

532. ¥FFOE EFLIAESEE AL

5321 TAATL Tl $FFOR EUE & @FURLFES] HUEE(G
Joh B4 Aol AFLALEE(CIE AN o ARE AT AEH F 4
Fo| AABAZ FAsts d ol 8T F AUtk

53.2.2 A7 vl €4 Fa(mbE €3] d7#@os a3t 5 2t
z2 il A5 3 %%% =7 }04 74]’%1101: s, 4ol 2713 Ff-ol=

5323 4T Y29 HOY 4N ST+ = WIYREPE Aues
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G = X Wx10 F
5324, T¢I EFEY HUFZ(CPERE AT Zae&s HYgsted 54 A
7 F, FA@E/AT) A7Ee] @3S IS FE(CHE ALkt

A

a= b= -
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Ci = Cn = Cong + (B XD

5.3.6. 71&l AL

5361 B Aol HEs AL 4 9o FLALEE 0,020 % HT 7o
BE A4 5 1R AR Hgol ol e A FYIILAAT U o T,
5362 WARS] A9 F71 @5 A4 4 oz oA FPIHHFAATY

of 2},
6. RA A4

6.1. HiA Y&
Aol WE FAL A G oA ARl wek o & gled wns

D AQ /\}%

2) Alke] 7%kl == FH/7H

3 A A L 2A

4) A4 A3}

5 A8 2 AEA

6) 3 Ak o] HuME ‘HFUILEFTE AN AH2024(v.1.0), =P HEA

T4 o wEk A

6.2. 2314 7]

i

HEE s)Esol @k 27te] AL FAA TFaA
L pAE BE JASE, ARge ALl HAugel o2k WMZ A8k

6.21 AN B3 1%
At e GAE ol BF J|SFolo} duk §FFORNY FFARLE
T8 Aaksti 71BA B L ofdsh g,

D tidAe] Y=vka e (213), (24-1), (44-2)9F HE5ASFE A 83519
elEasia=

2) SF o 93 HF IZL HAE 4.21.2.9 2L o] gt AAtdty

3 AHT 3L F Ytvia FFE (A1-2)9] didsly dFLILFE=
H1FEE T3,

4-1) AtE LI ETE HIFEAA A Al dig AE gaAgs
g & F ot
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% 4-2-1), 4-2-D% 1 EAE HIol
5) 7} BAA AEE AsEE A
A, NSk Gt A AL 2 ]
L a5 AA A Eose, O okd) A 2RE W

)

7. A5

=
2 7

1) Best Practice Recommendation for Performing Alcohol Calculations in Forensic
Toxicology. ANSI/ASB Best Practice Recommendation 122, 1% Edition 2024

2) Guidelines for Alcohol Calculations Version 4.4 United Kingdom Ireland
Association of Forensic Toxicologists(UKIAFT) 2024

3) S. Seidl et al. The Calculation of Blood Ethanol Concentrations in Males and
Females. Int. J. Legal Med. 2000 114(1~2):71-77

4) Bennett K. Ng et al. Validation of Rapid 4-Component Body Composition
Assessment with the Use of Dual-energy X-ray Absorptiometry and
Bioelectrical Impedance Analysis. Am. J. Clin. Nutr. 2018 108(4):708-715

5 M. Kwon et al. Analysis of Ethyl Glucuronide and Ethyl Sulfate in Blood to
Determine the Absorption or Elimination Phase of Alcohol for Korean.
Forensic Sci. Int. 2019 302:109857
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1=
nE

F5 A A A4

8 7L FFoE S AAAY @FEAEEFEE ALY

- AL Az tiRAte] dEd IS sE FAHAE ?

[do]]

- 4=k AlF 50 kg, 417 1.60 m, ¥ 264 o4, TBW 27.3 L(EAE EZE: S10)
O = 2023. 7. 11. 21:00 ~ 21:407 25 16.5 % 360 mL
@ Ata 2023. 7. 11. 23:5073

(A2 A4

7F g Ae] flEvka () A4k
_ TBW 273
. WXPF " 50 x 0.838

water

= 0.65 L/kg

— 19 HEAT(%BCV)IZ7F £ 5.2 %ol2= r(L/kge Hel+= 0.62 ~ 0.68%.

U 32 Q3 dxUdFILEE Husr AL
X

A = ABV X 0.01x0.789
= 360x16.5x0.01xX0.789 = 469 ¢
CO = WAAXIOX F (F 08 ~ 09)
DF =08 ¢ o
46.9
= 7ﬂ o = OO
7D r =062 ¢ A%, 5o xt0x 10 < 08 0.121 %
46.9
= = Ke) . 3FYI = 0
Wr =068 2 F-$, 0.68><50><10X0'8 0.110 %
2)F =09 ¢ o
_ o 46.9 _ o
7D r =062 2 F-$, —0.62><50><10X0'9 0.136 %
46.9
= o] Ao - FUd = %
Wr =068 A, 068 x50 X 10 x0.9 = 0.124 %

S gFFoR AMHE WA FFUYLLFE HUFERY

o A3 ARl mE A" s A8 At

C=Cy - (gxt) £ :0.010 ~ 0.025 %/hr (B 0.019 %/hr)
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* A A7 (&F AE ~ A3 : 170 B (2.83 A17D)
D A =0010 & o
o

7 Co = 0.110 €1 A9, 0.110 - (0.010x2.83) = 0.082 %

) Co = 0.136 <1 A5, 0.136 - (0.010x2.83) = 0.108 %
2) B =0019 o o

7 Co = 0.110 <1 7%, 0.110 - (0.019%x2.83) = 0.056 %

W) Co = 0.136 <1 7%, 0.136 - (0.019%x2.83) = 0.082 %
3 B =002 o o

7 Co = 0.110 €1 A9, 0.110 - (0.025%x2.83) = 0.039 %

) Co = 0.136 <1 A5, 0.136 - (0.025%x2.83) = 0.065 %

S oAb Azkel thgAbe] dEUEeEE(%) W 0.039 ~ 0.1089).

(A4 A5}
Ao Alm BA BEUTLEEE 0039 % ~ 0108 %2 243 5 LY
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8 U B4 3¢EZ&F = =25 A% 2FF AL

[do]-1]
- A AF 65 kg, A1 1.7 m, ®F 534 A
- 165 % &5 550 mLE v}l A¢ @3LEEEE 0123 %7t s F A=A

(A4 74
7h Wg A flema ) ALt
TBW (&) = 2.447 - (0.09516 X G) + (10.74 XH) + (0.3362 < W)
= 2.447 - (0.09516 X 53) + (10.74x1.7) + (0.3362%65) = 37.5 L

TBW 37.5
pr— pr— pr— . L k
"T WxF 5= 0825 070 Lkg

water

-1 (DY HEAF%CV)7F £ 9.86 %o ==& rL/kgel M= 0.63 ~ 0.77

W 3L SEE 0123 %7 =7 A% x2S A3 ALt
C

Wx 10
4= (F: 0.8 ~ 0.9)
DF=08 ¢ o
22F =09 ¢ o
7]—) r = .63 ?— 7(5]"?‘, 0123)(0(?:;)( 65 X% 10 - 56.0 g

— d3E HFAFH M= 56.0 ~ 77.09.

o dEE AHZFH sigsts 165 % &F2] FmL) ALt

V= .
ABV x0.01 x 0.789
56.0
_ 560 o =430 mL
DA =560 < o, 165 x 0.01 x0.789 "0
2 A =770 A u, o = oorml

16.5 x 0.01 x 0.789
— w7 3(mb)e] Hel= 430 ~ 591<).

_15_
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(AR A3}

16.5 % 4= 430

mL ~ 591 mL2 Adguyn. webA tidAzE vhal 165 % &5 550 mLe s
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A AlF 45 kg, A1 1.50 m, TF 264 oA

F =4 23 0.042 %

F gxoZ AdE AR £o] ofd ¥r7FAD (100 mL) 4 S mi4 T
SASE 4RO e A ol

7 Tlg kel SlErka AT A
TBW (&) = -2.097 + (10.69xH) + (0.2466 X W)
= -2.097 + (10.69x1.5) + (0.2466 x45) = 25.0 L

 TBW 250
TS Wk F .~ d5xo0s3s 066 L/kg

water

— 1 ()9 HEAT(%CV)7F £ 15.00 %ol 2= r(L/kg)e] H+= 0.56 ~ 0.76

U 3L SEE 0.042 %7 =7 A% Ld2E A3 ALt
C

0.042 X 0.56 x 45 x 10

7D r = 0.56 ¢ 7%, 0.8 =132 g

Wr =076 2 73_?_, 0.042><0.076;>< 4510 _ 18.0 g
22F =09 ¢ o

Wr =076 2 @%, 0.042><0.07(;>< 45 %10 - 16.0 g

V= ABV % 0.01 x 0.789
) o 11.8 _
DA=118 Y u, 075 X 0.01 X 0789 — 1994 mL
_ ° 18.0 3
2) A =180 ¥ uw, = 3,042 mL

0.75 x 0.01 x 0.789
— &5 Fmb)e] L= 1,994 ~ 3,0429.

_17_



AT EEETE 0042 %2 ZAHHW 100 mL §Fo] wpx
49 pof s Aoz ANEUL. g o] Fae
Aztsl 4EFY
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8 o A@EH/AT) AT EFEISEE H4t

[ <]

- A As 80 kg, A1 1.75 m, ¥k 454 A
O =5 2023. 02. 25. 22:00 ~ 23:00
@ At 2023. 02. 25. 23:40

Q@ AHECHE=)  2023. 02. 26. 01:40 (0.080 %)
- AR AZEel B Ate] @EdasEE FAHAE?

(A4 4]
7h AE Aol AN S A8t At
FEHYPSE 3 5 5 olF 15 AZEA (25¢9 23:00 ~ 26 00:30)
*HPAE R AL B ARE (AL~ AE) 70 2 (117 AIRD)
Ci=Cyh+ (gxt) £:0.010 ~ 0.025 (3+ 0.019)
D g =0010 ¢ =, 0.080 + (0.010x1.17) = 0.092 %

2) B =0.019 4 o, 0.080 + (0.019x1.17) = 0.102 %
3 £ =0025 4 =, 0.080 + (0.025%x1.17) = 0.109 %

- FTLILEFE(%) B+ 0.092 ~ 0.1094.

(A4 A3}
ARl GA A @5 Ed RS EE 0.092 % ~ 0.109 %=

N

°

1

N
et
4
30
)3
v
o
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9 2 37t 2FE AV PSR R

(2]

- =k 2= 85 kg, A& 1.75 m, | 454 @A
O 172 55 2023. 4. 28. 22:00 ~ 23:00 == 5 %, 1,000 mL
@ Ata 2023. 4. 29. 00:407
@ 23 &+ 2023. 4. 29. 01:00 ~ 01:107 16.5 % 43 180 mL
@® 5% =4 (A7)  2023. 4. 29. 01:304 (0.076 %)

- AbaL AlZEel At LI ST FAAE ?

(A4 4]
7h oA flenka A A4k
TBW (&) = 2.447 - (0.09516 XG) + (10.74xH) + (0.3362 < W)
= 2.447 - (0.09516 < 45) + (10.74x1.75) + (0.3362%85) = 45.5 L

_ TBW  _ 45.5
W x F, 85 % 0.825

water

- 1 (DY HEAFT%BCVIZE £ 986 %ol=2= r(Lkge] B9+ 0.59 ~ 0.71

= 0.65 L/kg

o]
=

G 2% $FE A% BFYILEE AR AL
Aong = VXABVX0.01x0.789
= 180x16.5x0.01x0.789 = 234 ¢

A
Cppy = #’lilox F (F: 0.8 ~0.9
DF=08¢Y u
_ o] o 23.4 _ o
7B r =059 ¢ AHS, B9 s 10 X 0-8 = 0.037 %
_ o] ° 23.4 _ o
Wr =071 2 A 7T s 10 <08 0.031 %
D F =09 ¢ u
- O] ﬁ le) 234 - Oo
7b r = 0.59 ¢ A, 059 x 85 X 10 X 0.9 = 0.042 %
_ o] A0 23.4 _ %
Wr =071 9 A T s 1g X 09 = 0.035 %

- 2% gFE U YFYLLEE ALEE® WL 0031 ~ 0.0429),
o 5% 24 ARl 7 &5 Jld R 4k @ AT FAE e o
0

=T =l
Ci=Cp - Coa+ (XD B:0.010 ~0.025 (< 0.019)
A AIHARL ~ B 5A) 0 50 & (0.83 AIRD)

- 20 -
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D g =0010 ¢ =
7 Cong = 0.031 91 A%, 0.076 - 0.031 + (0.010x0.83) = 0.053 %
) Cong = 0.042 A 7%, 0.076 - 0.042 + (0.010%x0.83) = 0.042 %

2) £ =0.019 ¢ o
7h Cong = 0.031 ¢!
) Cong = 0.042 I

3 B =0.025 4 o
7 Cong = 0.031 91 A%, 0.076 - 0.031 + (0.025%x0.83) = 0.066 %
) Cong = 0.042 A 7%, 0.076 - 0.042 + (0.025%0.83) = 0.055 %

- dFLISEFE%) HA= 0.042 ~ 0.066%.

1
2

, 0.076 - 0.031 + (0.019x0.83) = 0.061 %
0.076 - 0.042 + (0.019x0.83) = 0.050 %

o oX

(AR A3t

AT BA tdAte] EdIEEEE 0.042 % ~ 0.066 %2 FAHE 5 Sl

Ut

oy

_2’]_
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2E B &9
£-0] English term A
47 alcohol IS
BAC, C blood alcohol concentration 5L F &5 5(%, g/dl), dL=100 mL
Hl=nl=4] | Widmark equation BAC 44
Co estimated initial BAC BAC HiF =
Crax maximum BAC BAC #HJizk
C BAC at time t t AlZtoll A1 BAC
Cond BAC by post-incident drinking F7F 5% <% BAC 7| &
Cn measured BAC =A% BAC
A amount AFHS ¢z U
W weight A =(kg)
r Widmark factor, rho factor ent= ALKk
V4 volume of distribution A EEZ R0k
TBW total body water A2 =L)
Fuyater water fraction in the blood g | Fi g
el elimination rate A7t BAC Z4=8(%/hr)
t time(hr) A3 ANZE (XD
F bioavailability of alcohol dFEo] A &E
ABV percentage alcohol by volume =29 =(vol%)
\Y volume =9 F3(mL, cc)
BMI body mass index A A FA 5
H height 71(m)
G age Lol (vh)

_22_
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RE C F31x

1l €9 FFARDE ¢3LF% (202239 /%5 AF 719
e e 51 §% | dwgvs | dmegs 29
7} (ol E) 355 ~ 1,600 4.0
Tr (ZA) 355 ~ 1,600 A5
SPElE RSB 355 - 1,600 A5
e 355 ~ 1,600 46
LS 40 ~ 5.0
FeteE(eaAY) | 355 ~ 1,600 5.0
Fehe= 355 ~ 1,600 45
o E?JPE) :
| 27 355 ~ 1,600 46
o - 4.5
Folz (98 Ad) | 200 ~ 1,800 20.1
Aol (&4 | 200 ~ 1,800 165
FolZ (F33) | 1,800 ~ 3,600 | 25.0 ~ 30.0
P g 250 ~ 1,800 16.5 16.5 ~ 35.0
AS5A8 () - 16.0
AeAE (R - 20.0
AeAY (FEF) - 25.0 ~ 35.0
sta 375 17.0 ~ 41.0
25 2% SbE T 400 ~ 800 45.0 17.0 ~ 45.0
SFEAZ (UE) | 350 ~ 1,000 | 17.0 ~ 40.0
) = 375 ~ 500 13.0
5 () PN 300 13.0 130 ~ 155
A 180 ~ 900 | 13.0 ~ 155
917 - 400 ~ 1,000 | 400 ~ 505 |  40.0 ~ 505
e - 350 ~ 750 | 5.8 ~ 6.0 58 ~ 6.0
ne) - 700 ~ 750 | 35.0 ~ 40.0 |  35.0 ~ 40.0
52 5 - 100 ~ 500 | 7.0 ~ 16.7 70 ~ 167
dut 94l - - - 11 ~ 15
EE 99l - - - 19 ~ 22
u}} - 100 ~ 120 0.75 0.75

¥ TAAAA, A =83 F

A &

& FYAIFAATY

l

1—;(0

S
a

=

Sk

A7) w,
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