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Study on the formulation and preparation of posaconazole microemulsion with
phospholipid complex as the carrier

Guo Liu-qing, Gou Zi-jie, Tao Jing, Deng Sheng-qi, Li Jin and Jiang Fang
(Sichuan Industrial Institute of Antibiotics of Chengdu University, Chengdu 610052)

Abstract To determine the best prescription and preparation technology of posaconazole phospholipid composite
submicroemulsion, and confirm it. Phospholipid complex was used as a carrier, and the high pressure homogenization
was used to prepare posaconazole phospholipid complex submicron emulsion. Zeta potential, centrifugal stability
constant (Ke), content and entrapment efficiency were used as the main evaluation indexes. Single factor investigation
and orthogonal optimization were performed on the prescription factors and preparation process factors that affect the
submicroemulsion. The sulconazole phospholipid composite submicroemulsion formulation and the preparation process
were confirmed. Three batches of samples were prepared according to the prescribed prescription process. The average
values of the quality evaluation indexes were as follows: the particle size of 0.186um, the Zeta potential of -34.69mYV,
pH at 7.01, the content of 98.12%, the encapsulation efficiency of 91.41%, the osmotic pressure of 302mOsmol/L, in
line with submicroemulsion quality requirements. The prescription and the preparation process are simple and feasible,
and the reproducibility is good. The prepared submicroemulsion has high encapsulation efficiency, uniform quality and
controllability.
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Fig.1 The structure of posaconazole
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Tab. 1 Solubility of posaconazole and posaconazole
phospholipid complexes in different solvents

el K - KEH MCT

' Apg/mLl)  /(pg/mL) Ang/mL)  /(ng/mL)
VD R <1 41542 17.6 20.1
SET FE RR Rk fe
HIDHEMEBEIR oo 25207.65 5385 14613
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Tab. 2 Gradient elute program

t/min A% B/%
0.0 72 28
10.0 42 58
28.0 40 60
29.0 5 95
34.0 5 95
35.0 72 28

HoREA, FEUEESHAFISOULESomLA B, % gk
A, MRBOREA . WE M2 R~ A
Ke=(A,-4)/4,x100%.
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Tab. 3 The prescription composition of posaconazole

microemulsion
VP R AR A 100mg(3& 1170 HEmE i)
P NESR 10g
MCT 10g
TR 0.05~0.3g
pNER 1.2g
F68 0~1.2g
H TR
K JNZ100mL
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il 5 WA ALCT:MCT(5:5), % “2.2” TiffabJy
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M (K 5) .
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Tab. 4 The effect of different oil phase to submicromulsion

SEEIKLAE/mm BE %

LCT:-MCT
0d 30d 0d 30d
10:0 239 297 91.41 90.32
7:3 211 255 93.54 92.28
5:5 207 223 97.03 95.67
3.7 181 204 95.28 93.39
0:10 168 191 93.35 91.81

=S A [E) A R M ACEL S
Tab. 5 The effect of different dosages of oil phase to

submicromulsion
o0d 30d
HAH/ %
AN AEZ /% LN HEZ/ %

5 A, %15 88.36 7 E -

10 Ht. 5] 96.02 A, 5 94.04
20 A, %15 96.71 A, 5 94.32
30 M. %5 98.26 A M1 HA 3 95.13
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Tab. 6 The effect of different emulsifier

F68(%, W/Vy  fdt3/% 154148 /mm Ke
0 90.71 269 0.327
0.3 92.96 227 0.284
0.6 93.32 196 0.241
12 92.90 182 0.232

5 (3 6) .

HARIG 45 AT 4, BEEF6SH =8N, TWAHRLA
IR IZEIR N, FaE A BTt E . MF68HEIA
£0.6%J5, VA AERPBUIFAHE, K,
EPEAAFI N : B 1.2%F1F68 0.6%.

233 ROEF HIF %

A4 % H0.12%. 0.24%F10.48%(W/ V)]
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Tab.7 Result of variety and dosage of stabilizer

R HZE%.w/v) 30d

IR 0.12 FATH IR R, B A kKT
0.24 A, 5, LHERR
0.48 R, 5], THEEMZR

THREN 0.12 A BRI S, A AR R H
0.24 FLA BRI S, A O RTH
0.48 -

T R

WABIE L, T LU 2 Bh LA A T T 3
WA R E M. AN H IR REAT 7%, 4
RS A EHEER
Tab. 8 The effect of different dosage of glycerin

H-yth I E:/(g/100mL) 153% J£/(mOsmol/L)
0.5 127
1.0 181
1.5 303
2.0 416
RIS,

WIS gE R Ex, YH M AHENL.5g/100mLE,
WAAF B IE RS MR ISEREL, Fik, %%
i F #o41.5¢/100mL
24 THILE &L LR

MRPE “2.27 TN BIHIH T BERLEE AR 2 &YW
TCAL I ) £ T35, 0 AR R ) & 1 23k AT i i
AL EBEMNMAKPAIRS 7730 FUEE . H A
) ¥R ) R R K AR DT T, LAAMBLE
R K, SR, FEAEEZERIBRAH & T
2T T H 5
241 BATARET RAWEE

TE K P AR A ) & WAL I FE e, W R R
G, — REMA IR BIA; RE
ZKAE HF R s AF A5 L

3R PR A 7 S TR, A ESmLAT L
F4,000r/minZ& {4 T 8500 15min, W% 50 Rl J5 A8
Ak, SR WK,

IR g R W, PRy kAR v I A A
BRI AN — M, SRt B0 E, A A A 0
AL T %500 2, AR KA LT R FE 355

9 MKBAMIRG T AEE

Tab. 9 Study of mixing methods of oil and water

RETT g VY=
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Tab. 10 Study of the emulsify temperature

AR/ C S

60 #15

70 BIREERE, ARBB R
80 HeBE, WA Ak

FUAIHR XS LB SLRI R, S5 5R L#R 10,

HHAR A 45 R rT 50, U FLAIRFE N T0F180°C 1,
BRI AL BRI 5, A B B R AR, L
IR E 60 CHRE, HIAF IR FLAN 5. Rk, ik
PEAAIRE 960°C .
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BT SE SR A5 0, WAL, TEX R FLEEAT
A IR, EBARE. AR B E ) 3
B VR 0 5 TR 3R 2 Sk e 24 1) 4 1A LR R A 7 AR K 1T
SO . ARG IR IR E AL Ty, R IEAC RS, X
R FIATRA . RALGHIERZR K IFSLL, DL
BB NIRRT, 15 20040 B AL ) £ T
28, ARNEKLL

R 1P ZER M : B>A>SD>C, R E
VARSI RENIE AR T lisy =R n /b E A & NI KD e el =21 ]
/N o FISPSSER AT b 7 26 A IEAS I8 AT I 2 o
1, AR RIE RN FE RN RZEMTHERL2).

MR E AT J 7 E i R, 15 24 1] &%
L2800 WEVIAE, BYIAAE, 290 Kk
X F30%fE R T4 Smin. BUH E ¥4 100mL, 800bar
AR 109K, BRI HI4SRAR Y — ML
244 KEAEHER

H ) 45 1 0 FL B T MO R,k A AR
K7 AT KE, 2HKH: (1)115CKEH
15min; (2)115°C K #30min; (3)121°C K % 8min;
(4)121°C K 15min 4% 3047 K, HHKEG
AU KifE. EEER13).

BRI 45 S mT DA, JH 0 e ST Al 7L %o 44 BL ¢
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Tab. 11 Optimization of preparation parameters of posaconazole
submicroemulsion
RS AT mﬁéﬁiqwﬁg BT
/min) BYES) Jifoar)  IRHUK)
1 13) 1(10%) 1(500) 1(5) 74.3
2 1 2(20%) 2(800) 2(10) 827
3 1 3(30%)  3(1000) 3(15) 88.6
4 2(5) 1 2 3 87.5
5 2 2 3 1 85.2
6 2 3 1 2 91.2
7 3(7) 1 3 2 85.1
8 3 2 1 3 82.3
9 3 3 2 1 88.3
ky 83.6% 82.3% 84.3% 82.6%
ky 88.0% 83.4% 86.2% 86.3%
ky 85.2% 89.4% 86.3% 86.1%
R 4.4% 7.1% 1.9% 3. 7%

RI12 HENSWRIF, ,(2,2)=19.00]

0.05
Tab. 12 Variance analysis table [F, .(2,2)=19.00]

0.05

U5 I BSFRAL df ¥ F Sig.

R A A 56.016 2 28.008  2.119 0.321
AT 86.749 2 43374 3282 0.234
BS)TIR)€ 4 26.462 2 13231 1.001 0.500
R 26.429 2 13.214

Mt 195.656 8

RI3 KB AL

Tab. 13  Sterilization conditions on the impact of

submicroemulsion
e 115°C,  115°C,  121°C,  121C,
PRLLL 15min 30min 8min 15min
SR ¥ ¥15] ¥i5] ¥15 WAL
SEH kiR mm 175 218 254 227
ETE/Y% 99.2 99.0 96.5 98.7

“7 s REHATIZIHA K
251 AT EEET LR
L EIARRHED R R AL T e il 4 T2
oA, WAV R RFL R A T5 K il T2 (R 14).
PRECAE T B HIH Y BB IR 2 5%, AT
KOKEImL, G EAEE R ARIUAL 7 & 1K S
MCT R IMA BB R 5%, 60°CKIBHEH
R G50, AENMAR; AREUAE T BERH . Fesn
NIE & (IS KT 60 CRKIB I FEE TR, 1E K
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Tab. 14 Prescription and preparation process of posaconazole

microemulsion
VD R AR A9 100mg(F&irvb FEmE i)
KEH 10g
MCT 10g
TR 0.24g
pNGR 1.2g
F68 0.6g
RERG 1.5g
ToIK LT &
K JN%100mL

FH: 7E1,800r/minf it HE 25 AF T, R KRR I 22 3 A
KSR VIR A AR HLEE A SminfE, &
KA 100mL; 800bargkfF N A EIH 10K, HTipH
%7.00£0.05, %, 121°CKHESmin, EIFFIAVDHEME
AL -
252 IT¥#GL

MR “2.5.17 prd kb Ty Rl g T2 434k
FRMERE R S A LS : 20161008, 20161009
120161010), PAAMWLMEAR . Kz M A ZetaHd
Ay & EAEE 2y 3 EOP R FR R HI 15 3 HE I
FLHEAT B EVRY, FEXF20161008kRE Stk 4735 St
B, SSRWELS, ES AR ER.

HER 1S T H1 50 45 SR vl 1, 2 HERA e 1) Ak 5
il & T 245 F3HLRE S TR M FR AR 3 17 & 22
K, REY—, TZEIMEEL . EHBRERER
FLig 2 BRI, AR
3 g

A S IG R VA Vb RE L G A A FL B AL T M
il & T 20047 7 0k o S AR TE M2 AR A ) bl A B 42
S 25 )L E 2R, AR B0 R SO AL IR AR
I3 SRR e YE A AR R B 520 o 8 I AH 1 i ke o
AR PR AR BEMCT A5 384 I i PR ARG, 0 20 2 0 0

RIS D BEMRBE IR S A LR A A

Tab. 15 Posaconazole submicron emulsion quality evaluation

it 20161008 20161009 20161010
A FEBSIFURE AEBSFRE A SR
Fi42(nm)/PDI  180/0.139 181/0.139 187/0.143
ZetaHfiZ/mV  -34.6 332 -34.8

% 98.11 98.04 98.21

£ 2/% 91.57 91.51 91.17

pH 7.01 7.00 7.03

BIiEE 302 298 308

S
&

2 VHYD R IR 2 A ML S e 1R
Fig. 2 POS-phospholipid complex submicro emulsion injection
TEM photo
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I R AN B K PR BR, AS B [] 5E AE H K ST TR A%
PRAFEL, DRI AR S0 38 e BR A A e 77

AR A B ThER . MR R R R R B
T2 TR 3R 2 0] e ¢ o 45 1) L 7R B R R AR O 1
Wi o SCHR DUAL 22 PE O FR Aront DA s PR 2R AT
TIERRMRA, ARG IEA RIS s R AT IR E T, 4
T B R R KNy T Th R > S
8] > 35 Jo I > 350 R
4 g
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e RV D R R B R RS ) A L S R . SCH B
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FIRIALTT R ZR AR . FLARTT S AR ) BB Ry
AL T ZRR AR E T A AR AT A
REE, JEN LR GE ) S Iha ., $J5 k7
LeRBOBAT T IERARAL, ZRE 70 Hr & R 3R AL
il 4 BN, B e 1A BB R A L 1Y
AbT5 Bl g L, JER AT T HIE. SRR
T 5E B AL T7 T2 4% 10 22 bR v B M i 25 4 1
WA BB R, FEMEEMIANER, iy
Vegy, TZEIMEL . A SCE XA R R
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