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Analysis of Impurities in Clindamycin Palmitate Hydrochloride
Dispersible Tablets Through UFLC-Q-TOF-MS/MS
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Abstract; Sixteen impurities in clindamycin palmitate hydrochloride dispersible tablets were identified
according to their fragmentation patterns and characteristic fragment ions by UFLC-Q-TOF-MS/MS in a
positive mode. Among them, clindamycin nonanoate, clindamycin decanoate, clindamycin monodecano-
ate, clindamycin tridecanoate were firstly detected. These results provided a basis for quality control of

clindamycin palmitate hydrochloride dispersible tablets.
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Table 1 ~ HPLC mobile phase gradient elution conditions
¢/ min (LBt A) /% e (HizhAl B) /%
0 100 0
30 0 100
40 0 100
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Table 2 Impurities in clindamycin palmitate hydrochloride dispersible tablets
G5 t/min STESTFE[M+H] F LR H BT (MS/MS) 2RI
1 0124 425.187 2 377.183 1[M+H - CH,SH] *, 126.127 6[ CiH,N] * T
2 0.228 465.218 0 417.218 7[M +H - CH,SH] *, 126. 127 4[ C,H,N]* W bk Z
s o608 S65.307 3 517.324 8[M +H - CH,SH] *, 481.361 1, T
' ' 126. 128 9[ C,H,N] *, 89.020 6 s 8
4 0.755 579.322 9 531.320 7[M + H - CH,SH] *, 126.126 8[ C;H,N] * b 2 R G
5 0.779 679.411 7 615.413 3[ M+ H - CH,SH] ", 126.1 28 3[ C{H,N]*  TF I bk ki o
6 0.807 593.338 6 545.333 1[M+H -CH,SH]*, 261.130 6,126, 128 4[ C,H,N]* bk & —Malig
7 0.834 645.450 7 597.448 3[M +H - CH,SH] *, 126.128 0[ C{H,N]* AT 2 2R R
8  0.852 607.354 2 559.350 5[ M +H - CH,SH] *, 126.127 7[ CiH,N]* MR s
9 0.900 621.369 9 573.365 3[M +H - CH,SH] *, 126.128 1[ C{H,N]* AR R T =R
10 0.909 285.278 8 240. 152 7L M + H - CH, CH,0 ], R 2 I
' ' 89.0595 [M + H - CH,—CH(CH,),,CH,]" B "

11 0.928 635. 3855 587.388 1[M +H - CH,SH] ", 126.127 8[ CiH,N]* kR 2 U RS
12 0.958 663. 416 8 615.411 7[M+H - CH,SH] *, 126.127 8[ CiH N1 " ks £ ihi RS S th pk
13 0.972 649. 401 2 601.394 1[M+H - CH,SH]*, 112. 111 5[ C,H,N] * T B R RS

F RS 1,000 663.416 2 615.408 5[ M + H - CH,SH] *, 126.127 0[ C{H,N] * T A R
14 1.032 677.432'5 629.429 6] M + H - CH,SH] *, 126.127 8[ C;H,N] * RV %
15 1.055 691. 448 1 643.445 1[M +H - CH,SH] *, 126.128 2[ C,H,N] * TR\ R
16 1.081 703. 448 1 655.329 6 M+ H - CH,SH] *, 126. 128 1[ C,H,NT* [N SUsa bk K Ax R e i
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Fig.1 (a) MS and (b) MS/MS spectra in positive mode

of clindamycin, and (c) the mass fragmentation pathways
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Fig.2 (a)MS and (b) MS/MS in positive mode of anisylidene

clindamycin, and (c) the mass fragmentation pathways
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Fig.3 (a) MS and (b) MS/MS spectra in positive
mode of sulfoxides clindamycin palmitate hydrochloride

and (c) the mass fragmentation pathways
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Fig.4  (a) MS and (b) MS/MS spectra in positive mode of

Lincomycin palmitate, and (c¢) the mass fragmentation pathways
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Fig.5 (a) MS and (b) MS/MS spectra in positive mode

of ethyl palmitate, and (c¢) the mass fragmentation pathways
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Fig. 6 (a) MS and (b) MS/MS spectra in positive mode

of ethyl palmitate, and (c) the mass fragmentation pathways

FAEWE R B 1 [ CHNT T o MR¥E AL & W0 iHS i
TS F i kAT oA S 3k (2], ol
BREZA Y N IR T URE, o1y
C;,Hy, CIN, O S,

A 12 MES TR T [M+ H]T O m/z

663.416 8, XTH 1T F B TN, m/z 615.411 7
DR HE 5y T8 T WM& 1 A a7
CH,SH 7=, m/z 126. 127 8 Jy s bR Z ML 31 11
FRIERE 81 [ CH N o ARIEZ AL G W 1K o
X F R . B T A MBS % Sk [2-3], i
S E AL S YR S R R AR IR R A4k, 27
N CyyHg CIN, O4S,

ZPT 13 HESr TR [M+ H]™ S m/z
649.401 2, Xf HHATF B F N, m/z 601.394 1
DR HE 4y T B I @M & 1 A ks 7
CH,SH 7=, m/z 112,111 5 R s pREE Z i 31 1
FHEER BT [ CHNT o b & W0 £7 B B 1]
KEHfARRT i . B T (B 6) ST —
#o[2-3], BATEEREY N EHER B %
RN, 731304 Gy Hg CIN, 048,

eI 14 Wiy FE I [M+H] 2 m/z
677.432 5, X Hi A7 ¥ B 5, m/z629.429 6,
DRy 5y T8 T M5 1 A a7
CH,SH 7=, m/z 126. 127 8 Jy s bis 2 ML 31 11
FRIERE B 1 [ CaHG N o RIEZ AL A9 0K 4
X F o B T A MBS H Sk [2-3], K
e Z G R ek ER LR, 77X h
C,sH CIN,0,S,

FIE 15 W FEFIE [M+H] S m/z
691. 448 1, X HMATF & Fi#AT, m/z 643.445 1
HEDUA HE 4y T 88 T L 24 i 2 1 A4 1
CH,SH 774, m/z 126. 128 2 i s 25 ML S FF 1)
SRR R [CGHN] T o RAG %G P 0k
T . S T M0k [2-3], %
AEIZA G Y o ek R T NREE, 7N
C4H,, CIN,0,S,

Z&BT 16 sy FEFUE [M+H] 2 m/z
703.448 1, X HBATFEFfFENT, m/z 655.3296
eI HE 5y T 88 TS i 25 1 Ao 7
CH,SH 774, m/z 126. 128 1 Jy oi bREE Z Mg 3R 11
FHERE B [ CH N RIE %G W ks
XTI AT o 22 Scmk (2], fonl
Y E A A YA X R R AR, 7 F =k
C,,H,, CIN,0,S,

SIS

TEABEFE A, A R R SRR R AR R R I
HOR PR 16 Bl e, HhsepkeE KL ER . ek
TR TN SRR TR, eMER T =R



106 HlReE2ER (BSREERR)

553 &

[N = R k| PNt 7 4 v 2 i VT =07 N A i UL )
AR R BRI RIS B sl se AR R SRR 1 25 &
Y, AA TR AR IR ve AR R AR R R & i A v i
AR, A R B, TR HEA T
AR

AR il UFLC-Q-TOF-MS/MS 5 A %} £h i 7
MREGE R FRHHBRTE 73 8O T B 2 BUE AT 408, R
TG B L ST BT RE ) 5 B A i e . B R
BRI BE IS &, BA PR REJE
LTI L A AT ARG B A 4,
T, iR 2 S A L R o o 4
BT . TEA RSB SEET, BAEXR
PR, (AR B .

SE Lk

(1] T, B, seAI. #6EE BB HPLC 3500 2 $h R 5
MREE R AR BR TR B R A e ] 255 2%
42,2012, 32(2) : 314 -317.

(2] Fgl, FLrk, dAlil. HPLC - ESI -MS =43 2 Fl %
R O MR AT AR IR TR SR 2 10 R[] 24
W4y Hi 2k 2012, 32(12) ; 2213 —2220.

(3]

(4]

(5]

(6]

(7]

BHARATHI C H, JAYARAM P, SUNDER R J, et al. I-
dentification, isolation and characterization of impurities
of clindamycin palmitate hydrochloride [ J]. Journal of
Pharmaceutical and Biomedical Analysis, 2008, 48(4) .
1211 - 1218.

IR, LA, RN, 4F. BT UFLC-Q-TOF/MS
TRBNA A W5 T]. hREgh, 2013, 44
(23): 3282 -3288.

LIUM H, TONG X, WANG J X, et al. Rapid separation
and identification of multiple constituents in traditional
Chinese medicine formula Shenqi Fuzheng Injection by ul-
tra-fast liquid chromatography combined with quadrupole-
time-of-flight mass spectrometry[ J]. Journal of Pharma-
ceutical and Biomedical Analysis, 2013, 74(2).141 -
155.

FEWCOT, K, BRI, 4F. LC-MS/MS 3473 Hr 14 i
A= RAELL R R h A [T ], ks
Sl BAABRARR, 2013,52 (6) :99 —103.

CAO G, ZHANG Y, FENG ], et al. A Rapid and sensi-
tive assay for determining the main components in pro-
cessed Fructus corni by UPLC-Q-TOF-MS[J]. Chroma-
tographia, 2011, 73(1/2) . 135 - 141.

R ) U e e e e e e e ) U e e U N N = N

(422 100 50)

S 3k

(1] BDUR. SEdt RO aoE TRV [J]. AR
S$4k,2002,16 (4) : 1 - 7.

(2] BEHEsF, £ L, 55, A 1 oT SR ) SBOR AR R
PRI KR [1]. REIETRE,2002(2) : 1-5.

(3] XURR, ST5547, £l A9 B RISt S ()],
A2 Tl 5 T8 ,2008,25 (5) . 459 —463.

[4] VELDEN M V, BAEYENS J, BREMS A, et al. Funda-
mentals, kinetics and endothermicity of the biomass pyrol-
ysis reaction [ J]. Renewable Energy, 2009, 35 (1) .
232 -242.

[5] LUQ, LIWZ, ZHU X F. Overview of fuel p roperties of
biomass fast pyrolysis oils [ J]. Energy Conversion and
Management, 2009, 50 (5): 1376 — 1383.

(6] Ihik A58, IR, 45, Vi A b e SAGfod dnh M R AR) i 2ot
FIEH & S PERERAE [J]. Ak™ l,2007,34 (1)
35 -37.

[7] MD KAWSER J,FARID NASIRH A. Oil palm shell as a
source of phenol [ J]. Journal of Oil Palm Research,
2000,12 (1) : 86 —94.

[8]  ERFZ, b, 3 (A, 45, JLRRRAREE S0 P 2

(9]

[10]

[11]

(12]

[13]

[14]

[15]

AR UTsE (7], RFHBEY4R ,2004,20 (2) : 24
-20.
W, e B ARV LS P L BOR B9 A9
il (1] AU ,2009,40 (4) = 107 - 111.
CHUM H L,BLACK S K,DIEBOLD J P,et al. Phenolic
compounds containing neutral fractions extract and prod-
ucts derived therefrom from fractionated fast-pyrolysis
oils; US,5223601 [P]. 1993 - 06 —29.
GIROUX R, FREEL B,GRAHAM R. Natural resin for-
mulations; US,6326461 [P]. 2001 —09 - 04.
GIROUX R,FREEL B,GRAHAM R. Natural resin for-
mulations: US,6555649 [ P]. 2003 - 04 -29.
KB o BB R S fige it o 1 W 1 RS AR AR5 (D]
Jeat: denthll k2 ,2007.
QIU J F,ZHANG M Q,RONG M Z,et al. Highly loaded
Co0Q/ graphene nanocomposites as lithium-ion anodes with
superior reversible capacity [ J]. Journal of Materials
Chemistry A,2013,1; 2533 —2542.
WANG H J,RONG M Z,ZHANG M Q, et al. Biodegrad-
able foam plastics based on castor oil [ J]. Biomacromol-

ecules,2008,9. 615 - 623.



