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HMODTSHESICRAVZY U NDEM
2ZF %) (Sunniest C18)

1) $HFLEE:
2) #FLEE:

12nm, LR EHE: 340 m2/g, FIFF: 5 um
10nm, LR EHE: 340 m2/g, FIFF: 2 um

) REZSHE: 16%

a7y z)LE

43,1)5 (SunShell C18)

D)EFLE: 9nm, LEREFE: 150 m2/g, BiFZF: 2.6 um
2) RRSAE: 7%
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N(4) =11,000 4 Column: Sunniest C18(HMODTS), 5 um 150 x 4.6 mm
A TF(4) =1.03 Re: Brand EC18, 5 pm 150 x 4.6 mm
: 4 Mobile phase:
e e A) CH;OH/20mM Phosphate buffer pH7.5 = 80/20
, ﬁ B) CH,OH/20mM Phosphate buffer pH6.0 = 80/20
i ;": C) CH;CN/20mM Phosphate buffer pH7.0 = 60/40
A ﬁ | i Srand=e18 “low rate: 1.0 mL/min
i P ;

3 P N(4) =9,000 H4
TF(4) =1.06
N(4)=5,800
2 | 4 TR(4)=2.86
N Pk jk i\ BrandEC18
| 2
3
C N(4) =12,500
TF(4) =1.04 N (424,300
I 4 , TF(4)=5.24
iy A A ., BrandEC18
u.b[_-l: _____________________________________________________________

BEDC18 : CREEBTrPI~ITFUY

emperature: 40 °C for A, C and D, 22 °C for B
Sample: 1 = Uracil,

2 = Propranolol, O ji
o} NH CHj
O /K\

3 = Nortriptyline,
X NH\CH3
9

4= Ami’rrip’ryline, QO CHg
X N\CH3
9

TF: USP tailing factor

Ao ELFT=UVD
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PIRUTFUIYOE—DER T -A

7r=FrJ)JL CH;CN, pH7.0,40°C

A Sunniest C18 (HMODTS), 5 um
1
3 * TF(4)=1.04

B Sunniest C18-HT(HMODTS), 2
1 21 13

ij j TF(4)=1.28

C SunSsheII C18(HMODTS), 2.6 um core shell type
4

12 j\TF(4)=1.38

L

D Brand D C18, 2.6 um core shell type

U N &TF(4)=2 24

E 1 Brand E C18, 5 um

2 3 4

Column size: 150 x 4.6 mm for A, D and E
100 x 2.1 mm for B and C
Mobile phase:
CH,CN/20mM Phosphate buffer pH7.0=60/40
Flow rate: 1.0 mL/min for A, D, and E
0.4 mL/min for Band C
Temperature: 40 °C

Sample: 1 = Uracil O /\ANHL

2 = Propranolol

3 = Nortriptyline \ NH o

4 = Amitriptyline CHS
o T

TF: USP tailing factor

TF(4)=5.24
N
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Column TF N Column TF N
Sunniest C18(HMODTS) | 1.04 12,500 Japanese company C1 C18 | 2.14 8,700
Sunniest RP-AQUA 1.24 13,800| [P1 1.09 9,500
D1 5.19 3,300 M1 2.01 11,200
D2 2.19 14,200 [Japanese company D1 C18 | 1.30 12,000
AT 3.25 5,300 [Japanese company D2 C18 | 2.92 8,000
St 1.74 8,300 |[Japanese company D3 C18 | 2.70 6,100
W1 1.97 10,600 |Japanese company E1 C18 | 1.56 10,400
WS2 1.59 10,100| |Japanese company F1 C18 | 3.44 6,700
W3 1.33 10,000 [Japanese company G1 C18 | 1.71 10,000
Japanese company A1 C18( 3.07 8,500 |Japanese company G2 C18 | 2.15 11,500
Japanese company A2 C18| 2.52 9,200 |Japanese company H1 C18 | 11.1 2,100
Japanese company B1 C18| 2.23 50| |Japanese company I1 C18 3.77 7,400
Japanese company B2 C18| 2.01 10,900] |AT1 3.28 5,900
Japanese company B3 C18| 7,75 3,600

Column size: 150 X 4.6 mm

Particle size: 5 um

Mobile phase:
CH,CN/20mM Phosphate
buffer pH7.0=60/40

Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: Amitriptyline
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72 )U73V) MR

Sunniest C18(HMODTS)I&pH10, 50°C M &4 T7008 & D i A 1

¢ Sunniest C18

o

200

400
@Rl (h)

600

800

i At ERS

Column: Sunniest C18 HMODTS, 5um
150 x 4.6 mm

Mobile phase: CH;OH/20mM Sodium

borate /10mM NaOH=30/21/49 (pH10)

Flow rate: 1.0 mL/min

Temperature: 50 °C

R By BRI E
Column: Sunniest C18 HMODTS, 5um

150 x 4.6 mm
Mobile phase: CH;OH/H,0=75/25
Flow rate: 1.0 mL/min
Temperature: 40 °C
Sample: 1 = Butylbenzene
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USP 32 Protocol Related Substances Test

mv E——
@
l [l
| n
|
250 Il
‘ \
| |
‘ 0 1)
| e
| R e
0} it it b e S 3 E i
e GO i e e i o T [T T T s T T
0 10 20 30 60
<Peak table>
Detector /\( h] [0nm
Peak 1 Ret, Time Area Area %
Lk ] 39.10 487 0.01
MZ 39.64 78939 021
3 50.75 18790 0.05
4 59.36 36862590 98.17
5 68.86 340280 091
@ Hn W75 0.6
i lolal\ 37548447 100.00

11*3*1/ \ (1) ‘JPjJ7AXB C18 === 0EFFETHS LS
Sunniest C18 (@

DN A) = 25EHETHILSIE

N5L C18 4.6x250mm
FHENHE : A)50!) Bk R @ik pHB8.95
B)7 R =k JLIAR S — L (25/75)
R DIV IUNBEE
RIE:1.0 mL/min
Do LGERE 60°C

| pHID T LHUKET
, LHOVEASLIEEGOTC |
| [

/

e TS o

—



__________C . NVK

ChromaNik Technologl’es Inc.

Azithromycin
Related Substances test

Indian Pharmacopeia Column Recommended Waters X-Bridge
250X4.6, 5 um

Column used Sunshell Column 100X4.6, 2.6 um
M.Phase A: 0.18 % anhydrous Na2HPO4 pH 8.9
M.Phase B :25 volumes MeOH and 75 volumes AcN .

Gradient table, Flow rate and relevant method details given in slide
Number 11

Temperature 60 Deg C.

Sample concentration 8000 ppm

Injection volume used 50 ul for 250X 4.6, 5 um X-Bridge C18 column
Injection volume used 20 ul for 100X 4.6, 5 um Sunshell C18 column
UV 210 nm

System suitability requirements: RRT between Azihtfromycin Principal
peak and 3-deoxyazithromycin shall be about 1.33

10



Azithromycin Related Substances Test
Reference Indian Phqrmacopela 2010 pg 857-858
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Azithromycin
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Related Substances test Chromatograms

Solvent Blank chromatogram

0.30-

sample chromatogram (Injection 50)
|

/|

n

II
\

|

|

!

/"" R \
. s l .
- —— | —

14.17

Sample chromatogram (Injection 2)

0.30
AU
- :
- ""\.-__L_A R U .
| T—
-0.04 , |
0.00 min 20.00
o4 Sample chromatogram (Injection 92)
AU
N
’ Rnan N A B s,
_L —_ g N —— _
0.04 , |
0.00 min 20.00



_________C L N\VK

ChromaNik Technologl’es Inc.

NS LDSDBEYIOLLE (T — FIRR)

Column size: 150 x 2.0mm
Mobile phase:
o A) 0.1% acetic acid
[ B) CH;CN
. Gradient:
© Time: 0min 3min 14.4min 18min 19min
e s %B: 5% 5% 100% 100% 5%
i, Flow rate: 0.2 mL/min
W+ | Temperature: 40 °C
0 B3t C18 o \\ Detection: Corona CAD

o
-
0
—
(o]

—nr —
R R A R e e e e e e e o o ——— —— T

Sunniest C18 HMODTS

Surmiest C18

1 1 1
I%Uetenﬁon time/min i &

13
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Company B C18

b

\
i Ny |

Sunniest C18 HMODTS

Column size: 150 x 2.0 mm
Mobile phase:
A) 0.1% acetic acid
B) CH;CN
Gradient:
Time: Omin 3min 14.4min 18mMin 19min
%B: 5% 5% 100% 100% 5%
Flow rate: 0.2 mL/min
Temperature: 40 °C
MS: ABI API-4000
lonization: Turboionspray (cation)
Measurement mode:
Q1 Scan m/z 100-1000

14
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PF:2.6 um, a7EFE: 1.6 um, ZFLE

El2

2:0.5 um

#FLZS%5:0.34 mL/g, tbFRMEFE: 150 m?/g, #FLE:9 nm

ZHE)IDERIBEDOENEG :77%

15
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% FLI

a7 LB DRSSO LLES

18

14 A
€12 -

Plate Height, u

O N N o~ 0o
|

¢ Fully porous 5 um

. m Fully porous 3 um
A Fully proous 2 um

e x Core Shell 2.6 um

Column: 50 x 4.6 mm C18
A A Ao——t5 Mobile phase:
Acetonitrile/water=(60/40)
Temperature: 25 °C
Sample : Naphthalene

S 10 15

Mobile Phase Velocity, mm/sec 16
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INARIL—TYRSub2umA S LEAT IV BIAS L

EDEALLER

Pressure, MPa

45
40
35
30
25
20
15
10

—==Sunniest C18-HT 2.0 um
—+Brand A C19 1.9 um
-=-Brand B C18 1.8 um
—-Brand C CI18 1.7 um
Brand D C18 2.6 um
—<SunShell 2.6 um

Column: 50 x 2.1 mm C18
Mobile phase:
Acetonitrile/water=(70/30)
Temperature: 25 °C

0.5 1 1.5

Flow rate, mL/min 17
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Plates Pressure(MPa) Plates/pressure

Sunniest C18 —HT 2.0 um 9 900 16.7 593
Brand A C18 1.9 um /7,660 16.3 470
Brand B C18 1.8 um 10,100 19.6 515
Brand C C18 1.7 um 11,140 32.0 348
sunShell C18 2.6 um 9 200 o7 948
Sunniest C18 =HT 2.0 um E— — —
Brand A C18 1.9 um ] ] ]

Brand B C18 1.8 um -] ] ]
Brand C C18 1.7 um ] ] ]
SunShell C18 2.6 um F F m

0 5,000 10,000 0 10 20 30 300 600 900

o

Column: 50 x 2.1 mm C18, Mobile phase: Acetonitrile/water=(70/30), Temperature: 25 °C
18
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=R 70 Bt 5

/ 2 l Column: SunShell C18 2.6 um, 30 x 3.0 mm.\

Mobile phase: A) Wtaer, B) Acetonitrile; Gradient

4 (Acetonitorile %), 0.00 min - 35%, 0.40 min -
8 100%, 0.80 min - 100%, 0.85 min - 35%, 1cycle;
3| 6 1.8min, (High-pressure gradient).
5 Flow rate: 1.0 mL/min.
1 Temperature: 40 °C.

Injection Volume: 1 pL.

Wavelength: 200 - 500nm, CH-9, 215 - 500nm
(Max Abs.).

Sample: Mixture of ultraviolet absorbers,
1=2,2",4,4'-Tetrahydroxybenzophenone,

2 = Ethyl p-aminobenzoate,

3 = 2, 4-Dihydroxybenzophenone,

4 = 2,2’-Dihydroxy-4-methoxybenzophenone,

5 = 2,2’-Dihydroxy-4,4’-
] L _N L h h LJ \J L dimethoxybenzophenone,
] | | | | | 6 = 2-Hydroxy-4-methoxybenzophenone,
0 0.2 0.4 0.6 0.8 1 1 = 2-(2'-Hydroxy-5’-metylphenyl) benzotriazole,

Retention time/min 8 = 4-tert-Butylphenyl salicylate.
K Courtesy of Jasco. y//
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1 IDSF v OBEEBI  s5um c18n 0BT

Ll A

3 sunShell C18, 2.6 um 100 x 4.6 mm._...—"""
1 2 4 5 R N(4)=20,287
l e SHTEERS1/3
R R A L R R R R L R R A AR AR R RS RN RARRS RAAR AAAR R RARRN AR
0 2 4 6 8 10 12 14 16 18 20 22
Retention time/min
3 N(4)=20,287
| | 4 f\
frrrrrrrrrp T T T T T T e e T IR | IR
0 1 2 3 4 5 6
Retention time/min
¢ ™
3
UHPLC - ) 1.0 mL/min N(4)=24,124
L 4 5
3
1 1.8 mL/min N(4)=22,424
4 S _
l ﬂ A 5um, 250x4.6mmA S AIC
EENXDH785E1/6
[ L L L e T R A A I B
0 1 2 3 4 5 6

Retention time/min

Column:
Brand F C18,5 um 250 x 4.6 mm
SunShell C18, 2.6 um 100 x 4.6 mm
Mobile phase:
CH;CN/20mM Phosphoric acid = 45/55
Flow rate: 1.0 mL/min,
1.8 mL/min at the lowest chromatogram
Temperature: 25 °C
Pressure: 9.5 MPa for Brand F C18 5 um
13.4 MPa for SunShell C18 2.6 um
Detection: UV@230 nm

- Sample: 1 = Benzydamine

2 = Ketoprofen

3 = Naproxen

4 = Indomethacin
5 = Ibuprofen

HPLC: Hitachi LaChrom ELITE
(RZE0.25mmDEEELHR)

UHPLC: Jasco X-LC

20
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TS5ITY RBEEBI  sum c18n B0

Brand G C18, 5 um 150x 4.6 mm ¢ Column:
Brand G C18,5 um 150 x 4.6 mm
SunShell C18, 2.6 um 75 x 4.6 mm
Mobile phase:
A) 0.1% Phosphoric acid
B) CH;CN
Gradient program for Brand G C18
Time Omin  15min 20 min

%B 2% 25% 25%
] T I T T T i T L T F T ERRED | BARAN DALY RERAN LLLAE RRAR
Retention time/min
Time Omin 7.5min 10 min
. " %B 2% 25% 25%
1 3
89 .
A A Ak A 5 Flow rate: 1.0 mL/min,
REEAAS REEERRELES REZEL RRRLY ERLRN \‘|\|1|u1 AR AN R R Temperature:25°C
0 ! 2 3 4 5 6 7 8 9 | Detection: UV@250 nm
Retention time/min
Sample: Oolong tea
N 1 = Gallocatechin, 2 = Epigallocatechin,
UHPLC # 3 = Catechin, 4 = Caffeine, 5 = Epicatechin,
6 = Epigallocatechin gallate, 7 =
, s 7 Gallocatechin gallate, 8 = Epicatechin
J ; A . N gallate, 9 = Catechin gallate
k 5
A — S — HPLC: Hitachi LaChrom ELITE
0 1 2 3 4 B 6 (RZE0.25mmD EEE 1L HR)
Retention time/min y UHPLC: Jasco X-LC 21
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DUV —IVOEEERDDEE

SunShell C18 3

Column: \

SunShell C18, 2.6 um 150 x 4.6 mm
SunShell PFP, 2.7 um 150 x 4.6 mm
Mobile phase: CH;0H/H,0=40/60
Flow rate: 1.0 mL/min

Temperature: 25 °C

Sample:

1 = p-Cresol

4 6 &
Retenfion time/min 4 2

SunShell PFP M

(-

10
2 = m-Cresol
3 = 0-Cresol

C18ASATEp-2LYV—=ILE
m-2 UV —)UIEDBEARTIEETT
A PFP [X0Bk0lgEC I,

. 3 4 5 6
Retention time/min

7

é 2




SunShell RP 77— 2 v JLX —

(C18KGEN— Iy IT 1LY —)

Before

/G
/ \ \
‘

Cartridge
filter
bonded
with C18

K-SR ERT DT/ JRBETS AT 1« LY — (BR4Amm,EZ4mm) ICCI18&#ES
YR DIBIRICEDNS LAED EFBHLIEDCT 8HESHBICKDIREMDIFERE, BRDPIE
NS LDA—FASAEUTHRAETRE

wA— Ry INTRENE S

FNIIVY —ZZSHO—FT v RN 2 —AEFR (2.1x50mmA S A TEBDEREUE TR, 4.6x150mm
NS ATI%BDEREUE )

S AER2. 1mm ~4.6mm 1) S OIC1EFF TIEE

éSunShell RP Guard FilterdFEDIEKIE 1 mL/MInTHIO. 1MPa. FE/2Guard Filter A{ADME
[F60MPa

@SunShellLﬂ%@n‘EmDEA(CEEFL%B’Q(C@%@E‘E js

WP RUTFUYDEDOBRIEBEMCEMET UV T DRNY v —TRE—=DRIR
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