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7. NgE1

1) A (KS P 1907-1)
(1) EE22 L ANESE
® Nitroglycerin(&%<: 0.974 %, Lot No. HOJ138, USP, USA)
® Cyclosporin A(&=%: 99.9 %, Lot No. C574€, TCI, Japan)
@ Tacrolimus(&=%: 95.1 %, Lot No. LRAC1117, Sigma-Aldrich, USA)
@ HIEIILIE 0.1% Z=AH(Nitroglycerin 1.0 mg/mL, Lot No. 5771202, Elyson, Germany)
(2) HE2Z2 ZEH ZHsE
@ Nitroglycerin: 1.000 pyg/mL, 5.000 pg/mL, 10.000 pg/mL, 20.000 pg/mL, 100.000 pg/mL
® Cyclosporin A: 5.000 pg/mL, 10.000 pg/mL, 50.000 pg/mL, 100.000 pg/mL, 200.000 pg/mL,
1000.000 pg/mL

® Tacrolimus: 2.500 pg/mL, 5.000 pg/mL, 10.000 pg/mL, 15.000 pug/mL, 20.000 ug/mL
(3) Al&=29 24

ANE=2E NEEE ZH=s=(ug/mL) ANEEY MH AlZHh)
Nitroglycerin 100.000
Cyclosporin A 50.000 1h, 2h, 3h 4h
Tacrol imus 10.000

(4) ANEEY: 5% HAEZAZNS A5 =M= AME2E (Nitroglycerin, Cyclosporin A, Tacrolimus)

£ ZYO0ISBIE OIE010] AIESE(2S)0 M2t 3 HEE SFSIC. ASE S0 % SEEE S

um

CIJ| ANESt= MBS 022 ot 28 AMl&E(1h, 2h, 3h, 4h) & AMEESY 10 mL
ANEEH2 0.2 m syringe filter2 G} &, HESZE sl XI5

R

HPLC

A
&
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2) JoI2duy
(1) 2121 & A<t
® HPLC: YL9100(Younglin, Korea)
® XE: EPG 214C(0HAUS, USA)
® HZFOISEI: Model7518-00, Masterflex, USA
@ Syringe filter(0.2 mm, Lot No. 610251CD, ADVANTEC, Japan)
® Methanol (Lot No. 0000113893, J.T. Baker, USA)
(2) HPLC 24 =2H
® Nitroglycerin
- Column: Sunfire C18(4.6 mmx 150 mm, 3.5 um, Waters, UK)
- Mobile phase: A(Acetonitrile 100 %)/B(Distilled water 100 %) = 55/45
- Flow rate: 1.0 mL/min
- Injection volume: 20 pL
- Column temperature: 40 C
- Detector: PDA(205 nm)
@ Cyclosporin A
- Column: Sunfire C18(4.6 mmx 150 mm, 3.5 um, Waters, UK)
- Mobile phase: A(Acetonitrile 100 %)/B(Distilled water 100 %) = 90/10
- Flow rate: 1.0 mL/min

- Injection volume: 10 pL
—— CUSHOIX AL ——
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— Column temperature: 60 T
— Detector: PDA(210 nm)
® Tacrol imus
- Column: Sunfire C18(4.6 mmx 150 mm, 3.5 i, Waters, UK)
- Mobile phase: A(Acetonitrile 100 %) = 100
- Flow rate: 1.0 mL/min
- Injection volume: 25 yL
- Column temperature: 40 C

- Detector: PDA(210 nm)

3) AEZ
(1) HPLC =

Jx
103
oY

Z(Table 1-1 ~ Table 1-3, Table 2-1 ~ Table 2-3, Figure 1 ~ Figure 3)

E4Y HAZ Al HPLCSE O0IZ38t0H AES2Z Nitroglycerin{1.000 pg/mL, 5.000 pg/mL, 10.000
pg/mL, 20.000 ug/mL, 100.000 pg/mL), Cyclosporin A(5.000 ug/mL, 10.000 pg/mb, 50.000 pg/mL,
100.000 pg/mL, 200.000 pg/mL, 1000.000 pg/mL) & Tacrolimus(2.500 pg/mL, 5.000 pg/mL,
10.000 pg/mL, 15.000 pg/mL, 20.000 pg/mL)Sl LS HAGIASOH, RP= 242F 0.9999875,
0.9998628 & 0.99992402 =% HMHMHE L/ALC).
®@ H& < (Accuracy)
ZH&E 1.000 pg/mL ¥ 100.000 pyg/mL =2 Nitroglycerin EESUS
AHRXH% Error)e 22 8.4 % ~-5.3%, 0.1 % ~ 3.7 %2 ZUE 29U
Z

L]
o, AU XH% Error)s 22

x

2+2¢ 7 A

/| /T

o
Y

at,

ton
it

al

, Cyclosporin A2l

-

E8% 1.000 pg/mL ¥ 100.000 pg/mL ==& 242 7 3 &5F&

0.8% ~4.2% -0.7 %~ 27 %2 Z2UE 2AC. =HE 1,000 po/mL ¥ 100.000 ug/mL &2
Tacrolimus HEEHE 242t 7 3] ZF8 2, S4H2XH(% Error)s 22 -3.8% ~2.6 % -3.0 % ~

!

4.7 %2 ZIUE EAC

-——— USHOIX AL —
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® HYUS(Precision)

ZH& 1.000 yg/mb ¥ 100.000 pg/mL =%2 Nitroglycerin EEEH

x
[=]

13
e
=
ton
i
o

A
=2

=]

HOM, Cyclosporin A9

NitroglycerinOf CHSF BiOIHI==(CV)E 242 1.4 % L 1.3 %2 FUE & prd
ZFE2Y 1.000 pg/mL L 100.000 pg/mL sE& 22t 7 3 =X™s 2, Cyclosporin ANl TSt Ol
Ha=(CV)E 222 1.3 % L 1.2 % %2 ZUE SUC. TacrolimusOll TS BIOIHIS(CV)E ZHE EE

EH 1.000 ug/mL % 100.000 po/mL s<E 22t 7 3 SFH& 20, 224 25% L 2.3 %2 ZWUE

SACH
@ ZEsH
Nitroglycerin, Cyclosporin A % TacrolimusOil CHEt HZEAH 2E Zu, A&EsHH= 22 0.044
pg/mL, 0.212 pg/mL & 0.204 ug/mLOIRALCY.
® FEH
Nitroglycerin, Cyclosporin A & TacrolimusOll CHE HEBEAM HZ 21, H&sHAH= 22 0.132

ug/mL, 0.642 pg/mL & 0.618 pg/mLOI ALK,

(2) AI®2ZH(Table 3-1 ~ Table 3-3)

® Nitroglycerin
oF= Nitroglycerin® #+% SY0| St S22 AMEZW, XJ| ZWHE =WHo A2 =EFHEST(0 h) ¥
=% {2 S = MWH AMB(1h, 2h, 3h, 4h)HIAY =2 === 242 98.647 ug/mL, 95.740
ug/mL, 91.108 pg/mL, 93.360 pg/mL, 103.762 pg/mLel sT24& ZNUE SACH. 22 AIE (1 h, 2 h,
3h,4h) e EXNETE 2420290% 7.6% 5.4%, 0% ZUE

® Cyclosporin A
tE Cyclosporin A2l =% SE(| 48t ST AEZ D, =J| ZHE Mo A2 =M (0 h) Y
=% Y9 S0 F WA AME(th, 2h, 3h, 4h0lAMe 22 = = 22t 48.908 pg/mL, 46.647
pg/mbL, 47.392 pg/mL, 48.026 ug/mL, 48.146 yg/mLe SE24 ZWE ST, 22 AIE (1 h, 2 h,
3h,4h) € g BcE= 22146%, 3.1% 1.8%, 1.6%

1o
[N
=J
U
H
38
[

—— USHIOIX A& ——
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® Tacrol imus

Ot Tacrolimus®l 4% SE0| (8 SXE AMEAM, £ THE 2%0 %42 SVST(0h) ¥ +9
S5 S = MM MBI h, 2h, 3h 4h)0AY %8 SHSCE 242t 9.581 ug/mL, 8.928 pg/mL,
9.083 pg/mL, 9.717 pg/mL, 9.693 pg/mLe sST=24 2NE LACH. 21 A1 (1 h, 2h, 3h, 4h) &

HE EXHTE 2421 6.8% 5.2% 0%, 0% 2

nE

4) &
o

E

g
ot= Nitroglycerin, Cyclosporin A & TacrolimusOll CHEH £ §B9 %42 ST A Z, ME Al
2H(1 h, 2h, 3h, 4h)0lAS B2 UYSEXUTE= 22140% 2.8% 2 3.0 %9 2= BAC.

-—— USHOIXl AL —
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5) Tables
Table 1-1. Accuracy and precision of Nitroglycerin analysis using HPLC
Concentrat ion(ug/mL) %Error? Mean % o Mean CV
e Nominal conc. Measured conc. (%) Error® (%) (%)
1 0.920 -8.0
2 0.945 -5.5
3 0.918 -8.2
4 1.000 0.939 6.1 1.4
5 0.947 -5.3
6 0.916 -8.4
7 0.935 6.5
3.9 E— 1.4
1 100.531 0.5
2 100.456 0.5
3 100.371 0.4
4 100.000 100.463 0.5 1.3
5 100.103 0.1
6 100.266 0.3
7 103.748 3.7

1)} (Measured conc.-Nominal conc.)/Nominal conc. x 100
2) Mean of % Error absolute value

3) S.D0. of measured conc./Mean of measured conc. x 100

-——— USHOIX HLz ——
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Table 1-2. Accuracy and precision of Cyclosporin A analysis using HPLC

Concentrat ion(ug/mL) %error” Mean % o Mean CV
B Nominal conc. Measured conc. (%) Error® (%) (%)
1 5.131 2.6
2 5.127 2.5
3 5.149 3.0
4 5.000 5.024 0.5 1.3
5 5.045 0.9
6 5.209 4.2
7 5.154 3.1
1.6 —_— 1.3
1 997.529 0.2
2 997.180 -0.3
3 992.997 -0.7
4 1000.000 994.123 0.6 1.2
5 1027.249 2.7
6 1005. 149 0.5
7 1005.244 0.5

1) (Measured conc.—Nominal conc.)/Nominal conc. x 100
2) Mean of % Error absolute value

3) S.D. of measured conc./Mean of measured conc. X 100

——— CISHOIX A& ——
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Table 1-3. Accuracy and precision of Tacro!limus analysis using HPLC

Concentrat ion(ug/mL) %error” Mean % o Mean CV
i Nominal conc. Measured conc. (%) Ercor® (%) (%)
1 2.480 -0.8
2 2.438 -2.5
3 2.522 0.9
4 2.500 2.565 2.6 2.5
5 2.412 -3.5
6 2.418 -3.3
7 2.404 -3.8
2.4 2.4
1 20.472 2.4
2.42 20.314 2.6
3 20.229 1.1
4 20.000 20.192 1.0 2.3
5 19.398 -3.0
6 20.439 2.2
7 20.936 4.7

1) (Measured conc.-Nominal conc.)/Nominal conc. % 100
2) Mean of % Error absolute value

3) S.0. of measured conc./Mean of measured conc. x 100

-—— USHOIXl AL —
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Table 2-1. LOD and LOQ of Nitroglycerin using HPLC

: 2
Rep. Nzgrluzé l ArPeez:ko J s.0." Caslli(:)pri'g:ifon cal li:(brczlft fon (u;(;or:\)l_) (u‘;(;?:\:.)
(ug/mL) Curve curve
1 38.772
2 39.725
3 38.676
4 1.000 39.517 0.507 38.38296 0.9999875 0.044 0.132
5 39.793
6 38.618
7 39.326
1) S.D. of peak area, 2) Slope of calibration curve for the analytical method validation
3) LOD: Limit of detection(Mean S.0./slope of calibration curvex3.3),
4) L0Q: Limit of quantitation(Mean S.0./slope of calibration curvex 10)
Table 2-2. LOD and LOQ of Cyclosporin A using HPLC
- 2
Rep. Ngz;gé l Arpzaa; f s.0." Casllic:zi';)ifon cal Ii‘broaft fon (ulzg(;on?l_) (ul-g(;?:l)l_)
(ug/mL) Curve curve
1 73.023
2 72.968
3 73.272
4 5.000 71.500 0.916 14.26093 0.9998628 0.212 0.642
5 71.791
6 74127
7 73.342

1) S.D. of peak area, 2) Slope of calibration curve for the analytical method validation
3) LOD: Limit of detection(Mean S.D./slope of calibration curvex3.3)
4) LOQ: Limit of quantitation(Mean S.D./slope of calibration curvex 10)

—— USHOIX AHHZ —
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Table 2-3. LOD and LOQ of Tacrolimu using HPLC

Nominal Slope of R? of

3 )

e 0T e e wm e
! 30.172
é 29.541
i 30.800

4 2.500 31.458 0.934 15.11059 0.9998240 0.204 0.618
2 29.142
——_6 29.227
i 29.027

1) S.D. of peak area, 2) Slope of calibration curve for the analytical method validation
3) LOD: Limit of detection(Mean S.0./slope of calibration curvex3.3)
4) LOQ: Limit of quantitation(Mean S.D./slope of calibration curvex10)

—— USHOIX AL —

& 27 WolXl £ 11 HOIX %tA{TQP—12—01_O3(0)




the wuey b0 frisi | ) 7 5 |
(\/ Ly

ANgdEA

SHMES : CT19-089635K

Table 3-1. Concentration analysis of Nitroglycerin in 5 % dextrose

g Measured . Compensated e ; Mean
e Semn e TGE omeed Aein e
(wg/mL) (ug/mL) (g/mL) rate(%)
19.744 98.720
0h 19.676 5 98.380 98.647 =
19.768 98.840
19.138 95.690
1h 19.182 5 95.910 95.740 2.9
19.124 95.620
18.404 92.020
2h 18.113 5 90.565 91.108 7.6 4.0
18.148 90.740
19.331 96.655
3h 18.350 5 91.780 93.360 5.4
18.335 91.675
20.989 104.945
4h 20.602 5 103.010 103.762 0%
20.666 103.330
1) Measured conc. (ug/mL} xDilution effect
2) (Mean compensated conc. At 0 h- Mean compensated conc. at x h)/Mean compensated conc. at 0 h x 100
3) Negative value represented as 0
-——— USHOIXl AL ——
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Table 3-2. Concentration analysis of Cyclosporin A in 5 % dextrose

Time L Dilution o Sk com;:f;zr;ted Absorption ab Meart1-
(h (::;];L) effect (UZ?;CL'),) : ::/nr::ﬂ-) rate(%)? rs;r:(%:)o n
24.452 48.904
0h 24.747 2 49.49%4 48.908 =
24.163 48.326
23.611 47.222
1h 22.816 2 45.632 46.647 4.6
23.544 47.088
24.198 48.3%6
2h 23.034 2 46.068 47.392 3.1 2.8
23.856 47.712
24,725 49.450
3 h 24.408 2 48.816 48.026 1.8
22.906 45.812
24.617 49.234
4 h 23.911 2 47.822 48. 146 1.6
23.691 47.382

1) Measured conc. (pg/mL) xDilution effect

2) {Mean compensated conc. At 0 h- Mean compensated conc. at x h)/Mean compensated conc. at 0 h x 100

—— GUSHOIXl H&E ——
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Table 3-3. Concentration analysis of Tacrolimus in 5 % dextrose

Time M:Snuéed Ditution Conggzs'ated comp’:aenasr;ted Absorpt ign abs::(reg?i -
(h) i effect e conc. rate(%) rate(%)
(ug/mL)
4.833 9.666
0h 4.739 2 9.478 9.581 =
4.800 9.600
4.401 8.802
1h 4.429 2 8.858 8.928 6.8
4.562 9.124
4.665 9.330
2h 4.459 2 8.918 9.083 5.2 3.0
4.501 9.002
4.921 9.842
3 h 4.804 2 9.608 9.717 0¥
4.850 9.700
4.815 9.630
4 h 4.834 2 9.668 9.693 0
4.891 9.782

1) Measured conc. (ug/mL) xDilution effect
2) Mean compensated conc. At 0 h— Mean compensated conc. at x h)/Mean compensated conc. at 0 h x 100

3) Negative value represented as 0

——— USHOIX AL ——
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6) Figures
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Figure 1. Calibration report of Nitroglycerin standard solution in analysis method review
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Figure 2. Calibration report of Cyclosporin A standard solution in analysis method review
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Figure 3. Calibration report of Tacrolimus standard solution in analysis method review
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Figure 4. Nitroglycerin standard solution(1.000 pg/mL) for analysis method review
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Figure 5. Nitroglycerin standard solution(100.000 pg/mL) for analysis method review
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Figure 6. Cyclosporin A standard solution(5.000 ug/mL) for analysis method review
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Figure 7. Cyclosporin A standard solution(1000.000 pg/mL) for analysis method review
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Figure 8. Tacrolimus standard solution(2.500 pg/mlL) for analysis method review
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Figure 9. Tacrolimus standard solution(20.000 pg/mL) for analysis method review
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Figure 10. Nitroglycerin(100.000 pg/mL) in 5 % dextrose solution for sampling time at 4 h
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Figure 11. Cyclosporin A(50.000 pug/mL)} in 5 % dextrose solution for sampling time at 4 h
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Figure 12. Tacrolimus(10.000 ug/mL) in 5 % dextrose solution for sampling time

at 4 h
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Figure 13. TPE tube
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