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i E Bd. e BB RRILESRA AT Fe & T ik AR AN IEAT, IR & A ALe ¥ R R A (700~
1 200 bar) fe k2 (6~14 %) ; AAF AFNIGHT, 75 ik BASLE pH(4.0~9.0) ; ASPILAR 2 B2 A 3R N 3547, 1 ik R 1 08 8 fe it
A (115 «C .30 min; 121 °C .15 min; 126 °C .3 min) ; YASPIL FadR | €3¢ AR M 4847, f ik B FL i AR a9 L s [ K S0t - P 4 ik =
BREE(15:0~0:15)]. 9P A A5 A & (0.6% ~1.8% ) .78 77V 188 A & (0.2% ~0.6% ) ; VA Zeta w45 Fa S Ay 3R 35 4 , 7 ik o 5 47
A Z(0~0.1% ) ; VA pH Fe 28 J %o Ay - M 4547, ik 4 £ X E A2 (0~0.08% ), 451 5T 69 L& Fe kb 75 H) &0 LA SLIES R, 451
42540 CTFABEOANA R LBERT T, SR B F I E A 5% dA[K Lik-P4EH b =885 (7.5:75)],1.5%
IR ,0.5% A %V 45 188,0.1 % ik 85 4h ,0.08% 4 A % E,2.25% H ik ; 3 AT A £ pH 8.0,900 bar /& A F 3 5 101, F T 121 C
R 15 min, AT BAAFLESIRAEA.25 CTF 64 B MK R 3547 LA B E 40,40 CTF A E 6 A A #5069 pH F= Zeta 4595
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Study on the Formulation and Preparation Technology of Paricalcitol Submicroemulsion Injection
LAN Jie, GUAN Lu-han, ZHU Xue-lin(Chongqing Huapont Pharmaceutical Co., Ltd., Chongging 401121, Chi-
na)

ABSTRACT OBIJECTIVE: To determine the formulation and preparation technology of Paricalcitol submicroemulsion injection.
METHODS: Using particle size as index, homogenization pressure (700-1 200 bar) and times (6-14 times) of submicroemulsion
were screened; using content as index, pH of submicroemulsion was screened (4.0-9.0) ; using appearance and total content of im-
purity as index, sterilization temperature and time were screened (115 °C for 30 min; 121 °C for 15 min; 126 °C for 3 min); using
appearance, particle size and entrapment efficiency as index, the components of oil phase [soybean oil-median chain triglyceride
oil (15:0-0:15)], the amount of lecithin (0.6%-1.8% ) and poloxamer 188 (0.2%-0.6% ) were screened; using Zeta-potential and
appearance as index, the amount of sodium oleate was screened (0-0.1% ) ; using pH and total content of impurity as index, the
amount of vitamin E was screened (0-0.08% ). The physicochemical property of submicroemulsion injection prepared by technology
and formulation were observed after stored for 6 months at 4, 25 and 40 °C. RESULTS: The optimal formulation was as follows:
15% oil phase [soybean oil-median chain triglyceride oil (7.5:7.5)], 1.5% lecithin, 0.5% poloxamer 188, 0.1% sodium oleate,
0.08% vitamin E, 2.25% glycerin. The optimal preparation technology was as follows: pH value was adjusted to 8.0 before homog-
enization; coarse emulsion was homogenized for 10 cycles with pressure of 900 bar; the submicroemulsion was sterilized by auto-
claving for 15 min at 121 °C. Prepared submicroemulsion injection was kept stable at 4 °C and 25 °C within 6 months. However, at
40 °C, the pH value and Zeta potential decreased slightly within 6 months, meanwhile particle size and impurities amount in-
creased obviously. CONCLUSIONS: The formulation is reasonable and preparation technology is feasible. Paricalcitol submicro-
emulsion injection is stable at 4-25 °C.
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MASZ B LT (Paricalcitol ) J& 35 EUHERT A rl B & I 4EAE R D
T R A = B 2, %25 FH T 4k & v IR 55 IR o AE
JUMEIE (R ZLRI HRSE MR ZE T8 B ALG I Bl
B T AR R T RO e |, BT 44 Y98 ZEMPLAR®, 7
S TR FNIRYT 5 IS B R AR 1 A i PR S
HRe Uk . W T IAST B AR EEAEE Tk, A DR 7 A ) R, 1)
A S R 5 50 % A3 L T (3% 30 % T B F1 20 % T ) o
A ML R0 X e S8 3 7 0 ML S R A, 7 i i U A
PEF KR, BAT L RIRE D R 7R 1S L R L AL g
20 AT AR R MA ST B AR TR 7K A A Vs f vk, A ML I
i (H TR IR FR I R 70 A R A, NS A I R SE
B FH o

VAP R S A S — R R B AT SR K 2 T
2P I B, 71 0 LA e R sk ELA O il B 259 3%
2y K PR VAT 2V E R R A B R A BRI
FH/DSERE S, DRI, AT 25 0K S AL e SR A sy B Ak
S A 700 AR, LA v M o7 B A T S 45 2 1) 42 G PR R I 244K
I o A SCIT R 1 A 7B A TSI AL T S i A s L 2B
3% UG A T A AP T T R
1 ##E
1.1 {uEs

Nicomp TM380/ZSL i 2 15 r B2/ A7 ) i 43 ( 2 [
Santa Barbara 2\ 7] ) ; Agilent-1100 &= SR AR (21545 (5 & Agi-
lent B4 4 BR /N 7] ) ; DELTA 320pH 3 (25 [# Mettler Toledo 2%
F)) s T-25 20 B (PR TKA 24 7)) .
12 #A@m5iFH

A7 BB (5 : Par-201201001, 24t :99.9% ) FMA S &
A B A L T 5 R (FiE5 £ 20130301, 20130302, 20130303, £1
% : 5 mg/ml) 34 th F PRAEFR LU 2578 BR 2 R4t g R
Al T B AR T R P R A R A AL S
20121102) 5 {4 4 F 2 2% 0 % 1§ (#%8 [© Lipiod A W] , it %5 :
1032632-2/902, HLA% : E80) 5 Hh4% Hyl — R lE (MCT, 1% [ Lipi-
od 2 F] L, 5 1940030, FE AT ) s I3 VO 188 H il MR EH
=K E(f[E BASF A H] L 4188 : >99% ) ; NaOH (AR 2%, Ji#f
MR TR, 5 :20121005) .
2 HEEER
2.1 REIEMFAE
2.1.1 AL, AR IREERE S AN, B S S A7 AE AT )2
H MrMEARTREIS,
2.1.2 pH, BFES S5K$% 15 R B , H pH 3 5E pH.
2.1.3  RifR e Zeta AL o HORE S DL 0.22 pom Bl LB BR800 1
T KRR R 2 100 485 , 57 BRI S 25 6 S b 5/ 46 0 52
ASCHOAE: it P, 000 o R A . Zeta FELAE
214 Frake MRS A RO R 2 S IBORE A 5 mil, ¥ 100
ml =, AL 5 ml CEEM SIS e 2=,
FH50% LSRR B B 205, #2501 0.22 pm S FLuE Mg, Bt
TEVRBNAS o X BE St i TR )« BBUBA 7 FR s R 249 25 mg,
R B FRAE , BT 250 ml A B I, INJe/K 2B 2205,
PO RSB R IGE T, 1 50 % e = B 50 ng/ml Ay
WS . AR ST 1Y B - @A e S A
B REIR @35 (VP-ODS, 250 mmx4.6 mm, 5 um) ; JhAH A
H15% N, TR A B A 20 , R FE A M (0~25 min
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65%—5%A,25~45 min N 5% A ,45~55 min } 35% A) , ik
4 1.0 ml/min; &I K Ry 252 nm £ R 30°C 5 A 54 100
s FEAMR I DAV AT B i B i . 7RIS ACPE T, Miar
B A A R e P 7 0.01~19.90 pg/ml(»=0.999 9) P 5l
THIARE R RO LR 56 2 PR M 2 ng/ml, 52 FEBR 4 4 ng/ml;
(R Ar SIS 8 BE 43914 100.5% #10.57% (n=5) .

2.1.5  ZeEE . FEAMRIEFN A B B DL T AT A
SRR AR, 2R R RN 2.0% .

2.1.6  fuFE, BUbHS BB fEFL 0.5 ml, A I B O
1,3 T78xg B5.0> 20 min, F A HRAE 41K, S IF B OB IMT
BT LRI A A, BB A GRS, I AAR b S B A Pt
i, AR AR (%) = (cV—c V) /cVx100% . i,
c GRS VR BARTR, e K AH TR 25 R R
VR KA AR

22 HEIZHMEZENER

2.2.1 FESRE KBS, RS R A R A — 2
RSk AR B N R, R E A T8 R Kok
FHEE AR EEEMN R L, AR i il —
LI R TI0 1710, 5 05 288 T — S HE 0 %o il s 48 A 52
VW 700~1 200 bar, BRI 10K . 5 BN,
Wit 5 24 5 T 38, S AL FRPRAZ S /) 5 HL 254 Ty B4
#1900 bar if , BARIEF] 170 nm LU 5 BE— B4 F7 , RiA2 AN
U, RN B IR 72 2 900 bar,

FEBITTH T[R4 900 bar 2544, X5 FUR Bl 1 1548, %
IR 6~14 . S5HER, BEAE 3 B E A8, L
FPRIAR /N 3 (E S 24 R B T 10 YRR, R AR R i i 2
(SDYF N, mREEI R EGd £ , ALk shaestn, 52865
Sk TG IR — B KR T IR, B8R B R R 10
o AR [RIES TR 7 FBo IAc LARE A= i DL I 1
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Fig 1 Effect of different homogenization pressures and tim-
es on the particle size of submicroemulsion

A. homogenization pressures; B. homogenization times
2.2.2 pHMHEEL, pH &5 M GlCFL TE S B 22 o e 1
W NERZ — IR LS pH 275 4~9, ik
AWFFE 435 0.1 mol/L NaOH &, HC1 %5 %) 5L pH % 4.0..5.0 ,
6.0.7.0.8.0.9.0 J HEA T He 3 0, T 92K SR AR R B 2E L
121 “CZRIRKH 15 mine 73575 G0 b KRR JG pH A iR
o, &R 1,

SEIE 20145 25 B oM



1 AEpHMTHIESEKHI

Tab 1 Effect of pH values on the content of submicroemul-

sion
KA KR
P aR,% oH aR,%
40 99.8 28 93.5
5.0 100.4 4.0 95.6
6.0 100.5 5.1 96.5
7.0 99.7 6.3 98.9
8.0 99.9 75 100.0
9.0 100.2 84 100.1

T GIRER] AE4 pH N KA B 2338 i pH R R, 24
pH AT 7.0 B 7 i £ S 33 75 B R AIR, pH IR, EREFT AR
PR e it K TR I 1 A FBA i F) A A, (4538 3 0 017 R R
A OB pH REAR S5 86 AR S0 B TERR PR T
AFE MR G 2R G5 IEA RN Z5 W i Re e 1k , e
B 2 A e P 2 SRR pHLI 22 8.0 5 A 744 BT AN KA
223 KETZMHEE, 35I4E 115 €30 min, 121 C .15
min, 126 °C 3 min Z5F T #EA T Z2800K B, HEERERL AN UL
B, SG5REW], 126 CAMF TR KA B L i
Wt B AR AR 5 T 115 °C K B B ) A, 2 R R R T
121 S o HOHs WA 7 B Al B SR T SRR KT 2 E
121 °C (15 mino AN[A]K B 1206 AEEL A AN 4% o7 5 it 1Y) 5%
M2,

F2 ARRETZHIEREFIMRIZER S ERIZ0
Tab 2 Effect of different sterilization technology on the ap-

pearance and total content of impurity of submicroemulsion

X KE1Z
T K
i i 115 °C.30 min 121 °C.15 min 126 C.3 min
T RO LD R BT
IR, % 0.11 0.82 0.23 0.48

2.3 SFERZHER

2.3.1  JMAHRYZEL AN LB Z5 58 o IAH B ZELRRN L 91 B 5
M TP ol L SR AL LA R W 3 AL 2 e . — IR L
B JHARAR M SE 2l 2 S AL TR S R A ] 7 2R, 2
PR K BE H I 8RR (LCT) Can R &0ih) A MCT it &
FA® ASSCLA KR 5 WAL B AL AR R AL 3 3 i
bR, B EEREIN-MCT E 73504 15:0,10:5,7.5:7.5,5: 10,
0: 15 I XTMEAFLARAN . 25 R ZIM-MCT i 15: 0 i) iy
i # B ARFL AN E , A i Hh B s B MCT Fe 1 B3, 32
AL AR IZ W/ , BT ARG 5 1A 4238 MCT i, iy
il 2 B FLRAR SD AR, RUDRLAR AT AR 58 . NI, Fe X
2 AR AL R K -MCT (7.5 7.5) o AN [F] JH1 AR 28 B % 3.
L ANIL RAR I B 2R A R W3 3

®3 AEIMBABITERZLIN R0 RGN

Tab 3 Effect of oil phase composition on the appearance,

particle size and entrapment efficiency of submicroemulsion

. Kl
KEih-MCT LWH L B2 m A% 9%
15:0 ] AR T
10:5 KA MR 179.5+57.75 94.6
75:75 ESElabElaE RN 164.4+45.03 96.5
5:10 BRI RINIYS 156.6%55.12 96.8
0:15 KA aIS 7R 149.8+77.02 959
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2.3.2  OPBENE RIS KRS AL T AR R LA
FZBNBEAR K GEBENR K VDI 188 45 . A7 SCHRE I IE AN [
2 e 5 ik O BRAR 7 b B FLALRCR ST, 25251 5 1 80%
4 B 4 i B8O il 71 Y LA A RS , SOAS I 6 1k FH £ B B i R
E80VEN FFLAM . LAESHBCK R SR K B R A
R MIEHR, T 0.6% .0.9% . 1.2% .1.5% .1.8% M # I
NIRRT AR, S5 WA 4.
&4 AEIIPHEEE AEN LN AEME R

Tab 4 Effect of the amount of lecithin on the appearance,

particle size and entrapment efficiency of submicroemulsion

il K KIfG

d % KEEIR Fiftom UER, % Kiff.am  EE %
1 0.6 T

2 09 ] L3

3 12 RAGHSARER 17254568 978 17284575 955
4 15 BAGHSFRIL 1602£415 980  1605+42.1 967
5 18 BAGHAFURGIL 15744389 987 15764394 971

HIZR 4 WAL, Y BENR DI, TR e 4 72K
TR A il R T2 A R IR (A Ak T 1 F AR T 2) s B DR B g
FHAR B, SRR AR N H IR R A AN K [ i 551
FL BRI ATHOIN (AnkbT7 3~K4ET55) o KAk T 3~K4bT5 5T
40 CTCE 1A AR, 25 2R A0 )7 34T AT 1, by 4.
AbT5 5 AN RAF o L5 75 R4 SRR R AR 79 A 28 , Bt a5
IRRRAR AR E N 1.5% .
2.3.3 IHIEVPIY 188 R A EE . TERRBEARH A —LE5
SR TR PR, BERE IS/ NFLARDREAR I L RIS E R . YAk
VDU 188 i T KA AR PEOL T HAR AR & T 7L, 9F B4
A ToU s OB ORI AN A O BT R
% 5% [ FDA 4k 36 Pk Bl 43 B8 15 (www.accessdata.fda.gov/
scripts/cder/iig/index.cfm ) , A1 3% V5 U} 188 78 1 5357 o FH &
LRI 0.2% ~0.6% . ZHBE, HIAIKID I 188 ATtk F]
0.5 % I , BT g 25 2t Al 70 A Py BEA M ULAR 2 1
2.3.4 IMPRBAIEBOEEE . PR AN R A AL H ] RO AR
FE R, RETE N ARCEL B RS 2 0 55 BRE SR B, 18 DRy it
Pt 5 M ARCFL Y Zeta FLE 28 X, 34N FLIG =2 18] 9 HE R 7, BH R
FLIFSRAE , T B2 i S CPL AR SE R o Ol 1A BIRR E B ok
AR, Zeta FLAL— A TIAE — 20~ — 45 mVIEREIINY. %
JEFIA LB A REAE R 25 F T AN TS , SOk MR BA VRS E
o AIRIH 5 T AIE 5 (0,0.05% ,0.1% ) 1 I8 IR B4 %6 il
FK R RIS Zeta HLALFI KRG SMLEIRENA , 45 R UL 5.

®5 AREIHERHAEX LT Zeta FRALFNSN R E ST
Tab 5 Effect of the amount of oleate sodium on Zeta-poten-
tial and appearance of submicroemulsion

IFREE, % KA ZetaBUAL, mV KRG Zeta LA, mV KA G I
0 -9.03 -10.87 AR T
0.05 -269 -28.89 LSS EE RN TN
0.1 -4175 ~43.68 ESSlEbC I RINITN

P22 5 AT 0, IR BN A I AKT Zeta B A 48 X (B A T IR T
BEFZN AN AR AN 0 B 7L I 5 A i B 5 249
TR A FH R 3 0.1 % I, Zeta F AV 48 5H{E > 30 mV , 32755 571 9
T AR R R, SR RS M — i . DRI B
TR R R 0.1% .
235 YHAEREMRMEE. TR GHIENS WA PA
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A, I ELIFASL B AR A SR T AT A, SO AT AR
RIS HAL 2 R eV . AWTIE I T I 4E A4 R EAEBTA
FL LT U R E M (0.,0.04% ,0.08 % ) X Wi A 7l pH
FIZR B BRI . S5 44 5K E HTEIA S 0.08 % 1, il 7]
F pH FIAR BRI R K RSB AL B e ARIZEAR 5 E XS
AL pH AR BT R Y 20 L3 6 .
x6 FEHEREAENTHI pHFIRREEHZIT
Tab 6 Effect of the amount of vitamin E on pH value and to-
tal content of impurity of submicroemulsion

X KA ’
HERERR. % — XE?E%E&% o Rﬁﬁﬁ%ﬁﬂe
0 8.0 0.13 6.7 0.82
0.04 8.0 0.11 7.1 0.56
0.08 8.0 0.12 7.6 0.23

24 HEMRFHIZE

4 1.5% INBEAR .0.08% 4K E . 7.5% KEil.7.5% MCT
RA, T 70 CAEMEABETE, B2 I8 iE 5¢ &M, TImA
0.000 5% MASE B ALEE, kLt Pl 2 25 50 A i, A5 210 AH
4 2.25% Tl . 0.5% 11 1% Y 1 188.,0.1 % I R AN , 43 B 3% &t
WG FZKA, INEREE 70 °C P bl 2= 2R AR EUKA . M
HHEPET (12 000 /min) K AKFHIAIAR TP, 503 10 min, il
1380%L . L1 0.1 mol/L NaOH A A 15 pH 2 8.0, F i 44 FH/K#
BEA 21000 ml, #65 2 m RBALH 76 25 °CF L L 900
bar J& 735 10 U, SEad e A, BT, 121 CHRIRKA 15
min, BI15 5 pg/ml (190037 B AL BV S 7L 1 S
2.5 IEIEIRIE

Fiehf 5 BRI T T 2545 SRR A L 3217 IR Oy vk gk
ATHH BRI, T 3Tk S5 R AN S (@ s
FLRIBAAR , pH A 7.5, 80484 157.9 nm, Zeta (v~ —43.58 mV,
M 99.9% AT R 0.9% AR K 96.6% .
2.6 BHEREMHRE

e B4 5 Ah 1 RN B T2 A ST A TSI A L S v
177 6 H BRI, 450425 CA&IEFREFAE ,
B IFHEAR TG AR, ; T 7E 40 °C 44 TR 5 pH Fl Zeta L 1

AR AR I LB HI R AN B AR IR T K
(B &
3 itig

P Tl A R AR 78 2R 2K B 2K i = 2 I s R DT IR
1 R B 5 I pH AT, pH I RRAIG AE 235 FRARBRIR 1 28 11k
FEEE , NS Zeta B AL REAR , (AR FLRIASRRE L IF HLA A7
BACEEERRYE S P ATRRE o DRI T i i B0 0 L pH
T 249 LG oA TR s A R R, A I T I AL KRR
Ji K R AE I ] (AL 2R e

KM RERR s M B2 R W AR ST AT 2l 4%
B S B A ST AL T ST 4~ 25 CIR e AasE , BEWIAL 7 T
AT, TR AE SR AR SR AR E , T RS AR A
A R R B 25 1 R i & A K A, S EUAR 2 pH R A 6
Sk
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AR =2 K B P e R R AR 2 5 A U D 5l
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BE AL S | T T 25 46 BT KO BRI . %
PSP M T ESPNE HAVABE R S SN 510 o8 - &) B P2
MR, A T3 1 AP REERE R AR S SR R,
R 28 T A U A 5 A R AR T b 28 o e i K
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Hh I AR B A e R BRI BB VA WA P AR A RS
WAL AT o R DA EZIN AT bR m F R e T
B DA EZ AT RS S T Ed A 550,

SEIE 20145 25 B oM



