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Study on the Improvement of Clarity and Stability for Teicoplanin for Injection

MENG Yufang, HOU Guozhi, ZOU Qi, TAN Xinheng(Zhejiang Medicine Co., Ltd., Xinchang Pharmaceutical Factory,
Xinchang 312500, China)

ABSTRACT: OBJECTIVE To prepare the teicoplanin for injection containing sodium chloride, study the clarity and stability.
METHODS The teicoplanin for injection including hydroxyl alcohols, monosaccharide and disaccharides compounds were
prepared separately and their clarity were tested, the influence of clarity from different materials were compared. The
optimization freeze-drying process were selected by orthogonal experimental design. The stability study were conducted in an
accelerated testing and long-time testing. RESULTS The best formulation was that containing PEG400, the optimization
freeze-drying process were fast frozen to —50 ‘C and keep 3 h; 5 h from =50 ‘C to —20 ‘C and keep 20 h; 2 h from —20 'C to
40 'C and keep 6 h. CONCLUSION The teicoplanin for injection produced with this method has good clarity, stable quality
and could be kept in room temperature.

KEY WORDS: teicoplanin for injection; clarity; orthogonal test; stability

B fr 7 LA % K (teicoplanin A, & BUAL AT TAs s TAsa TAys. TAy g Ml TAys 41
Parenti % T 1978 £ kK B —Fh 5 75 i 5 2 U BR(TEIFR TA), 538 B D RFEME ) TAs S Al
WrIRERCRPUE 259, HliE sl Zk 18 (Actinoplanes 2451, & HaTw IR B FR97 2 S 25 5 B 1
teichomyceticus)!= 4 . EH R T =—FZHDPUHE HEHLR Y
W, T ELN 1900, FEH 5 AR A BER T e R AT RIT R, 1988 £E7E
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i [ R 1T, 2000 4E 12 7 B KR 22 A T
SINFET Y. 22 REA FAE PR S & 2
T (flgE, Targocid), ik ASFALEIFITE S H K
<25 CIA 30N 36 N H s Ik RAE AL E 47 J5
NEBIEW, W CAE S . B A E S B
BT AR R B K <10 CIE A 200 N
244N H s FESFNE G NAESERB I, TN 5%
TR SR B 0.9% F AL A S A . SR
WAL, B PR RR e 2 . I R
ANTTAR SR A

] 7= i) 741) 5 Jir B ) 7)o K P X ) i L 7 ) )
R AR AN S B R i N B fi T 2%
BRER, NRefEm R e, HEFELPIA
J VAR VB B R R B o SRR S D v
B, RE 258 2010 AR 1 5 3k B AR vEE VAR ok
N 3 NTU, 2 Sl EEARER M EEE A 6 NTU. ¥
SHEER TR ASHEAAAN, MEEN
348NTU, HMAFZERFTME, MEHEY
2 6.10 NTU. AFFAFELIMANEH 222 HE NI
Ho B ANRE A A P 5 L A LA K T L
SO AN ) S 2 T PR R R
HA A A T RIFE R TR e 5, Nt s
Bl P23 o5 B B 7 i KRR S %

1 XEBE5HF

#[EH Christ EPSILON 2-6D ik & v T Hl
(Martin Christ Gefriertrocknungsanlagen GmbH);
Hach 2100AN & 20t BEAL (L G 7 A 7)) HERe i)
SevenEasy S20 &3 pH TH(HER: 8)-FEH] 2 EH bRk
B4 B A7) MS4002S HL 7 K P (MTTLER
TOLEDO); &id LC-15C & R0BAH i A (H A 5
HNF]); SHH-SD R 124 fi A 56 4 (1 ifg 2
TEAER A RA D).

B 2 BT (VL R 25 I 4 A B o =D B B i 24
J7, IS : 306T141006); % Z - 400(F 5 &K
ETHBRAR, #it5: 20120402); HER( P9
TALEAR T, it F855A); A EE(FE BLEUR
WTAHRAT, L5 20120404); T/KHE & PE(L
REEZWARAA, #t5: 20140306); FLHEGH
BRmAWAERAR, #5: 131101); =R
WA B, 3 et AR R R A R 4 A it
2 FEEHR
2.1 PR

R PREUE £ 5.00 g EALEN 045 g, ¥E

o EBAC R 252 2016 4 3 H 55 33 545 3 )

5FHIZKINZE 100 mL, H 1 mol-L™" A AL 4M VA i i
#pH & 7.2~7.8, 0.22 um JEHLTJE, DAEEIE 4 mL
EET VA, 42T 274 R TR R4S
2.2 EE R

K H Hach 2100AN & 2 BEACGHAT I 2 . X
BT JE IR 6 9, DRSS F KB A 1 mL &
23 50 mg IR 2100AN & 20 13 A e ik
KIEAME G, INBCH) G P AT I 5E
2.3 B h g gy g oot
231 &M kAN Thermo Scientific
ODS #£(5 um, 4.6 mmX250 mm); L —/KEER
AN 7.8 g, MEAiKZ 1650 mL M, ML
& 300 mL, FHESEAEAERIRNT pH EN 6.0, 11
KFEFEZE 2 000 mL NHEIAH A. BL /K& WERE —
4N 7.8 g a4y 550 mL A, NG
1400 mL, FHEEBERIFT pH H N 6.0, N
KFERER 2 000 mL AHsIAH B HEFEAAFUA
20 pL; iE )y 1.8 mL-min~'; Kl Ky 254 nm;
BEFEVEAE U0 R . 0~32 min, 100%A—70%A;
32~40 min, 70%A—>50%A; 40~42 min, 50%A—
100%A; 42~52 min, 100%A.
232 VERAITCH] R EAREEEHR S 20 mg, K
TR FBEZE 10.0 mL, &SR S IR E N
2 mg~mL71 o

KRB IR S 50 mg, F/KIEMRIERRE R
25.0 mL, il Bt HE B PR A 2 mg-mL s
233 RGEHME BUW IR SR N
10, OISR, &R T TAy, 45 W AR B i
(2] 24 min, 527 19 H 0N K AH G R B B )
W 1,

R BT A IR T RO xR R

Tab. 1 Peak elution order and RRT for each component of

teicoplanin
2H o R AHATF TA,., HAR B B (8] (RRT)
TA; 4145 RRT=<0.42
TA;, £10.29
TA, 44 0.42<RRT=<1.25
TAy, #7091
TAz, 1.00
TAy; 1.04
TAs4 1.17
TAys 1.20
A2 5 RRT>1.25
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R T LA TAs, iFE <22, EEHFE3 X,
DA TA VETRTAR T4, HHRRAE (R 22 <2.0%.
234 AWE B S R N O i
5, RO, BER TS AMEE 1Tk
Ji H I o LA TAg W (R BB () A B, 45415
HEH T TA . U8 FEOAEXT 4 B B 1) (RRT) L2 1 B
U Sy W TR, AT AR A — ik S L 4
e . O E LA 1
3

56
1 4
A 2
AN A JW_
L 1 1 1 1
0 10 20 30 40 50
t/min

B 1B
l—TAg,l; 2—TA2,1; 3—TA2,2; 4—TA2,3; 5—TA2,4; G—TAz,so
Fig.1 HPLC chromatograms
1—TA3,|; 2—TA2,1; 3—TA2,2; 4—TA2,3; 5—TA2,4; 6—TA2,5.
2.4 HPREXS PETE B RS2

% “2.17 WUR 5kl e b, RS S IR %
BT 5.00 g SALHA 0.45 g, Zr BN R & ) 5
L FE 400, HEREE. N WL TR ERE . L,
FES KNS 100 mL, % “2.27 350F 7 2ok Ik
o PREH B BOINAN RV Je B A IR 2

R2 OB
Tab. 2 The impact of different excipients for clarity

R R M/ S E/NTU
%2, 400 1.00 4.53
125 3.97
1.50 411
R 0.20 5.44
0.25 4.63
0.50 4.69
7 0.50 5.81
0.75 5.68
1.00 5.73
S B 050 571
0.75 5.51
1.00 5.81
L 0.10 5.86
0.25 5.70
0.50 5.83

GERRW, SHZRAEMNE. RPEIRN
PERAE DR md i & B h T MBS . A
ELims, AN 1.25 g B2 B 400 AR 2%,
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DL W9 R BT AR i ) 2 DA 5 VR AT
2.5 UWRT L AN EE R RIS

WS SRR IR EZ-17 C, @it e
A2 Wt AN [ i R AN R — T
HEJ FE AV (] L R A R RN B[] 6 R T
JE MU, TE RS IREE R 3K LR 3.

*3 HEKTXR
Tab. 3 Factors and levels graph
K 5
A(TRVR I B(—IkFHHEIRE C(Z KT SE
IS 18] ) T [A]) T [A])
| HHEE-50C, & ShHMA-50 CFHE 2h NFFE 35T,
3 h -18°C, fR¥F20h {RFF 6 h
5 1h = ShAM-50 CHE 2hHFAZE30TC,
-50°C, f#F3h —20°C, f#£F20h fREE 6 h
3 3hpEZE ShAM-50 CHZE 2hHFAZE40TC,
-50°C, f##53h 25T, f£FF20h fR¥FE6h

S L9 IERS RIBATIRI, LAV TS i
FEARACAEAE N VE bt RAKILEE 4.

FT4 LIGHRBEITE
Tab. 4 Design of orthogonal test

SIS k =
A B C
1 1 1 1 0.39
2 1 2 2 0.10
3 1 3 3 0.03
4 2 1 2 0.43
5 2 2 3 -0.07
6 2 3 1 0.19
7 3 1 3 0.49
8 3 2 1 0.01
9 3 3 2 0.11
K 0.52 131 0.59
K, 0.55 0.04 0.64
K; 0.61 0.33 0.45
ki 0.173 0.437 0.197
ks 0.183 0.013 0.213
ks 0.203 0.11 0.15
R 0.03 0.424 0.063
FE I B>C>A
K Al B2 C3
M4l & A1B2C3

WIS LS R EIR,  — TR R B 8] % ek
BRI S B K, TR SR AN B ] 0k vk B AL 1) %
/N o BAEMIERT L2 N 250 CJa 4R FF 3 h;
5 h WM—=50 CTFE-20 CJEffHF 20 h; 2 h AMN
20 ‘CT+2 40 CJ51RFF 6 ho
2.6 DRALEAE T RE RV B S R o g2 199201

o EBAC R 252 2016 4E 3 H 55 33 555 3 )



Y5 “2.47 A “2.57 TUHAFH iR AL TT AN
GT L8450 TN TN HE&E T
VEST, @ e [(40£2)C, RH (7515)%]-
KR [(25+£2)C, RH (60+5)%]%%, 7 5HT
0, 3, 6 HHUFE, HEMEE., /Koy BHERTHY
(SR EZ I 2010 FRPAT). ERIE S,

RS mREREARAMKNPXBE RS

Tab. S Results of accelerated and long-term testing

T2 Y%
BEEL g K5M% X TAN%

fEN el HONTU (<5.0%) TA, A4y TA; A HAbA S
(Z=78.0%) (<17.0%) F1(<5.0%)
gt 0 413 0.46 89.9 8.7 1.4
3420 1.5 88.3 10.8 0.93
6 419 2.6 87.3 11.9 0.76
KR 0 413 0.46 89.9 8.7 1.4
3 428 1.1 89.6 9.9 0.45
6  4.05 1.6 89.5 9.6 0.85

KA A A= S A SR S B %
Fi7, GTREEMEER 4.13 NTU. JEAK
WHAI B e MR, B AR e,
LA, Kaysghn, &ERT TA, Ao
AL BERT TA; A2 Ml HAhd sy 2 FAE
2.

3 g

TS B 7 WA 200 mg(20 T
A1), PR EBL 3 mL 4 HKIGME A H, &
EFASE SR T EE 24 mg Ay, BHH

TR A AN EAE>5.0%, UL 3%, &
SO B B A i R R A N SN E 2R
6 mg, [N FH R T EANN S E
214 18 mg.

ROWE 400 NHE ARG TREGER, g
E . FDA (AEvGtEsksrfam ) Uk, mTHT
BRI S S O T R B s N B . SR T R
R & SR T R IR R E N 4.13 NTU,
SR 5K 2 R A B A= 1) 200 mg BUAK S F B
T (A% I8 R R i B AAE N 6.66~7.27 NTU,
F WA TR A 0 S 8 2 g b T B AR %
T L 28 RO s 5 A8 B b B
P AR TR

R FHZ 7 0 2% B A AN R S B
T, WEIE AR T R R, R RUE R, AR
Jeibt, xR AP EA R S5 B
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HPLC SR KEE AR E R LR P RXRE . BKRTAAE. FIERER .
ETEA 11-FE-p- LB BN SE

MR A2, R4 B GRYInmhER:, 1% EY) 518033)

WE: B ZEIRMERALBA T RAEL, RATAE. K., HETRP 11-#4-4-TBILF0m 44 HPLC
ik, 3k KA Agilent Zorbax TC-Cg &4, ANAA TH-0.5%FEB %, WikA 1.2 mL-min™', #6Z 20 M., #h4f
EHI0uL, HB A 35 C AR RARF KATHAF T AR 11-8 - TBSLA B AR M R JE 2 %) & 1.25~25.00,
0.50~10.00, 10.00~200.00, 0.50~10.00, 0.50~10.00 pg-mL™' A 5% HRMMEERIFHXRE L Z; HEE, BEKE, &
B PiX B #h RSD 3 <1.0%; 3 ubik &5 51 4 100.0%, 99.4%, 99.1%, 98.9%, 98.6%, RSD 414 1.33%, 1.38%,
0.79%, 3.12%, 1.26%(n=9). £5it & =M. Fah. EILMEIF, THRKRKR R QR RAEEIBIRIE,
KEEIE: RARKR A RAE; BRWTAE,; MR, AL, 11-BE-L-CmILEFR; HréEx; 43N
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