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Agilent 6410 (QQQ)

3.5 - µm

/

450 µL/min

A

3 0.1 %

[M+Na]+ A [M-H]-

800 fg [S/N=3:1]

1 ng/mL

( 0.1 g) SPE
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(Christians)

100 µL 1 ng/mL

20 pg

40 µL SPE

SPE

A

200 µL 800 µL

0.2 M ZnSO4/ (30:70 v/v)

800 µL

LC/QQQ 100 ng/mL
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LC/MS/MS

LC/MS/MS 1200

Agilent 6410

(ESI )

MassHunter QQQ Control Console

LC MS LC/MS

450 µL/min 3.5-µm

LC/MS

P. Hatsis D. A. Volmer

[4]

LC

[M+H]+ [M-H]-

[M+Na]+ (MRM)

2.3

A [M-H]-

A QQQ

(m/z) (V) (V) (msec)

1
(0%2.25 min)

826.4 [M + Na]+ 616.2 200 40 150

936.4 [M + Na]+ 409.2 360 60 150

980.7 [M + Na]+ 389.4 360 60 150

2
(2.25%3 min)

A 1200.7 [M - H]- 1088.6 260 30 250

1. MRM Transition

LC/MS
LC Conditions

Agilent 1200 SL

0.5 µm

Agilent ZORBAX XDB-CN,  

2.1 x 150 mm, 3.5 µm 

960967-905

Agilent ZORBAX XDB-CN, 

2.1 x 12.5 mm, 5 µm 

821125-935

50 °C

A = 0.1 %

B = 0.1 % (ACN)

50 µM

0.45 mL/min

0–3 min @ 52% B

100% B, 3.1–4.0 min

3.0 min

1.0 min

40 µL

1 100 % B

Hatsis Volmer 4 50 1

MS

Agilent G1948A ESI 

40 psig

10 L/min

350 °C 

Vcap 4,000 V

Q1 2.5 amu

Q2 0.7 amu

MRM (MRM)

A transition 1

(Frag)

(CE) (Dwell)
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1 (0-2.25 min)
(2.25-3 min)

100 ng/mL

150 ng/mL

100 ng/mL

A  1,000 ng/mL



0.1 ng/mL
0.5 ng/mL 1.0 ng/mL

800 fg 
on-column
Area RSD
= 24.6%

LOD

4 pg 
on-column
Area RSD
= 11.3%

8 pg 
on-column
Area RSD
= 19.3%

LOQ

5

2



Tacrolimus (pos. ion) 
0.1 to 100 ng/mL

R2 > 0.997

0.1, 0.5, and 1 ng/mL

Lowest 3 levels

6

3 3

1~50 ng/mL A

10~1,000 ng/mL

1

(% RSD) 20 %

2

(LOQ)

0.5 ng/mL 2 3

(LOD) 0.1 ng/mL

3

R2 0.997

1.8

A 4 7

R2 0.999

A

R2 0.997

A 2.0 2.5

0.1 ng/mL 0.5 ng/mL



0.1 ng/mL 0.5 ng/mL 1.0 ng/mL

800 fg
on-column
Area RSD
= 32.0%

LOD LOQ

4 pg
on-column
Area RSD
= 13.6%

8 pg
on-column
Area RSD
= 19.3%

7

4



Sirolimus (pos. ion) 
0.1 to 150 ng/mL

R2 > 0.999

0.1, 0.5, and 1 ng/mL

Lowest 3 levels

8

5 3



1.0 ng/mL 5.0 ng/mL 10.0 ng/mL

8 pg
on-column
Area RSD
= 8.0%

40 pg
on-column
Area RSD
= 1.1%

80 pg
on-column
Area RSD
= 1.4%

LOQ

9

6 A



Cyclosporin A (neg. ion) 
1 to 1000 ng/mL

R2 > 0.998

1, 5, and 10 ng/mL

Lowest 3 levels

8 pg
on-column
Area RSD
= 8.0%

S/N ~ 20

LOD estimated at
1 to 2 pg on-column
for S/N = 3.

10

7 A 3

8 S/N=3 A



Cyclosporin A (neg. ion) 
1 - 5000 ng/mL

R2 > 0.997

2500 ng/mL

5000 ng/mL

1, 5, and 10 ng/mL

Lowest 3 levels

11

9 A 4

6 A ( L O Q )

1.0 ng/mL

A (LOD)

A 1 ng/mL

8 (S/N) 20:1

1-2 pg

A

QQQ 2 ,500

5,000 ng/mL 9

R2 0.997

LC/MS/MS

A

A

0.997

800 fg

3

450 µL/min
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