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Optimization of crystallization of sulbactam sodium

Li Yu-zhuo, Zhang Yue-hua, Ma Yu-zhe, Li Zhen-ling, Zhang Hai-yan, Li Wei-qiang, Song Li-dan and Song Xin-xin
(NCPC Xian Tai Pharmaceutical Co., Ltd, Shijiazhuang 052165)

Abstract Objective To optimize the crystallization process of sulbactam sodium, and reduce loose density.
Methods  Taking the specific volume of sulbactam sodium as the index, effects of different factors on the specific
volume were investigated by the single factor experiment, including the dropping modes of sulbactam acid, the
accentuation of sulbactam acid, the agitation speed and the weight of crystal seed. The optimum crystal process
condition of sulbactam sodium was obtained by orthogonal experiment, selecting the accentuation of sulbactam
acid, agitation speed and the weight of crystal seed as the factor of investigation. The optimization process condition
was verified through the 30 batches production test, and the first three batches of products were selected for stability
study. Results  The optimum crystal process condition was as follows: the accentuation of sulbactam acid was
50L, the agitation speed was 40r/min, the weight of crystal seed was 18kg. The mean specific volume of 30 batches
of production test was 2.38mL/g, which was 32% lower than before optimization. The quality of products met the
quality standard of the Chinese Pharmacopoeia (ChP2015). All the items of the stability study met the requirements
of the Chinese Pharmacopoeia (ChP2015) standard, and the quality was always stable. Conclusion = The optimized
crystal technology was stable and feasible. It could reduce loose density of sulbactam sodium effectively, and generate
considerable economic benefits.
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& EIHAN (sulbactam sodium) J&—FF B- P L%
FO 70 00, S 4 o €0 2 R A AN 22 P 2 I
A1) B- N BRI AR SR AN AT AR VR A . 2
XPILS VANV B B- P IS e e 4100 o FH AR i, A M —
BAENTIA ST #AEH B B- N BERZEE &7t
A, &7 ELIHARIE A I o 7 20 A M BE 00 2 R O
WA B- N RN B B3 i S B- NG IS 4T
AREH, ARGEKIAER, BEHH T B- NI
Bl (R 1, MR T PUBE R 9T R 2 2T B- AL
NGB 2T R — RAr . &7 EIHAN AT ) et 59
FIBAAE AT, Wnr il G5, TS 2R PR,
SLAIMEIRREN | Sk AR R 5 23 ) i) R R T R S

&7 ELIHAN B A7 B HER A TC K BE BR AN S N L 45
. BRI MLAEMK, PmisitERzE,
m A G oy, WAL MR TR, BT A
Hermmtb B EE KR, FEORMNAE. & CIHN
WA T 2RI PILLEARTE 3.5mL/g 24, ACdE
T Y RN S i T2 AT Ak, DLk B BRI AR
PEZE 277 andd PR B AR o 38 2 B SCHR [6-9],
FEEEAEAL, AU FUR I £ ) LA
MEERNFEA: HMEE, FEHRTNE. 62
WM, EREERR: BdRUES
BN ok R4 i #E, A s R R, ¥
LS AR
1 5T

L ARIE R 7K (R T R TR SR A BR A 7D ),
HL AL S TR ( REETT R F IR A IR A A ),
WH B ( BB FIERARAR ), fFEH
fg (VL& R B IR AT ), /KBRS (A
FHETZBUTHRAR ), TKOEE. FESHKN
Hi% o
2 EWHEE
2.1 #EEHEHTY
211 BREZFRAE

TESEEG AT B R, WIS R HIEH
FEARTRE IR o BRSNS (500mL DY )
Hhdk—E LIS oK B ER B, R AL, A —
JE B Ry WA, A —E &M &M, L—E M
a5 2 N R Ay B &7 EE B VA TR TR A I UE.
THe. DI BAE N 54808, 0% A&y DR
W, FPEMEREUNE. HEEEE, SR ES
X &7 EL AR LA R
212 EXRKKE

PR PR R R, e IE ARG IR 2K TS
FEZE ) A PR 2R AT IEAC RS, Hh 4 M EA N
1300mm, AR 2.5m°, HEPXHER SR
2.1.3  BiEikiE

WRIEIER RGN TE, HAP e L i
ELIEAN 30 b, XHLAL L EHATIRAE, HE57 R E
A= S AR
22 BN E

FREUAS i 2.0g~2.5g, ZBIMALLEE T, B
VR, ACSRYIARL (mL), SRJE7EE #bE %
Je s o LR R ) 15em, AR B g,
H 2B T LR Am R (mL). %L F AR
THEE: D=yiw. Ho wAtREE (g, VN
B AARFL (mL), D NELZ (mL/g).

3 ZR5i4%
31 BHEFRK
30,1 47 EEEBRE A X AT ET B AE AN A B

e it g, fFEHRTUnE, SMNEE,
F g2 & HER W n o7 s 7 A L A e . &7
ELIH RN 77 s BN AR ST, BTEL 2R 4
N 3.8 Al 4.0mL/g, 153 RLE >34/ LR
MIEAERIZR G f T S, IEBREIE N
3.01.2 47 BB Fw E XA B IEAN LA B

] 5 B P R AN S PP, AT R 2T,
DA 8207 ELIH R 100 0] 67 AN LL R e . &7
EHR &2 %8 0. 2. 4. 6. 8 Al 1omL, #JEL
Ay HIN 414 4.0. 3.04 2.6+ 3.8 Al 4.0mL/g. #F 2
HERECRE RIS, NI SR A 4y, B Ry
ELIH R LA 20 iz I A K, SRR g/, &7
EHERE R Za, MR, LRI A
KEEni%, dAZAK T Fp B B BT A%, 5 3T i
TFEKR, FHURA B EEAN, WHEK. i8R
AR AN, EF BRI & omL HNIE S .

3.0.3 PR T AT B3Rt A B

[ A7 R TN R, SFPER, fFEERAE
TN, B P B 5t 47 EUEAN L A B . kR
23314 150+ 300 A 450r/min, #JHLZ4: 519 4.0 2.6
M 2.7mL/g. 25 S PR H Bl P I 12, 3 R N R
AP RS, P RES, &I EE D
/NPT SAFTE, B TR A A R i %, G
AR A A, 15 B RE LE R R . 450 Fl
300r/min B A E R PEREE LR EEER,
ZEA A PR BRIEDL,  300r/min BOAIE H .



. 1508 .

PEFIAERRE 2018 F 12 A8 43 55 12

siv P B B B LN L A (5[] s 7 ERHH R
W, WP, & EERAEMAN, H5HH
RO AT RN EE A 52 o R EE B 230N 04 0.6+
1.2. 1.8 fl13.0g, HILLASF AN 4.2 4.1, 2.61 3.0 F
2.9mL/g. #FELHR—FIEE, ZIETK. REAER
HAETE K SV AR — 80 o A7 TR 3E AN, R Fod D) &
BIREMA R KR, JoikE RS T MER .
RS 2, A7 EAEAN A BE DL R R A LR
A, BAMRBER SRR BRI R AT,
E RN 1.2 1.8 fll 3.0g i, 75 247 ELIH AN L 7%
TR, 4G SKPRIE L, 1.2g BURNIEE
32 ERRBEEI

7R LR IR I R Al b, AR 1E A6 B 1 R
e R I TN R BEROEE . R E R N,
B L (3% IERRATIERZ R, FRAKPFRIE L,
TEATIRER 25 R 2% 2~3,

TE A2 R B0 I KA e S A AT, R KT ik
WA 5 e % S A R ER R 2 e 45 2

AR 22 0t el 0, BRI 2 T 9 C>A>B,
KR C(abFhEE ) NFERmE R, KR B(HH®E
FE ) BISEmE/ N HJ7 2 il A, BE A FIC A
AREMER. ZEWMESTHT ZSTER, &

®1 PFKTER

Tab. 1 Factor level table
K A SRR TUINE /L B HiHSEE /(/min)  C @A EE ke
1 30 40 6
2 50 60 12
3 70 80 18

* 2 IR B AR

Tab.2 Experimental design and results

75 A B C D(ZEHA) I /(mL/g)
1 1 1 1 1 5.0
2 1 2 2 2 4.0
3 1 3 3 3 3.8
4 2 1 2 3 2.5
5 2 2 3 1 2.3
6 2 3 1 2 4.1
7 3 1 3 2 2.7
8 3 2 1 3 4.0
9 3 3 2 1 2.6

K1 4.267 3.400 4.367 3.300

K2 2.967 3.433 3.033 3.600

K3 3.100 3.500 2.933 3.433
R 1.300 0.100 1.434 0.300

®3 HEMMER

Tab. 3 The results of variance analysis

J5 2 RIR WEFTM O AHmE ¥ F P
A 3.069 2 1.534 22,639 <0.05
B 0.016 2 0.008 0.115 >0.05
C 3.842 2 1.921 28344  <0.05
BRI 0.136 2 0.068
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Fig. 1 Micrograph of the product before optimized

HORAESCA: %% 100,65+ EE 10710
2 fRAE eI A
Fig. 2 Micrograph of the product after optimized
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