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Preparation of 1’-acetoxychavicol acetate submicron emulsion and investigation
of its properties
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Abstract: Objective To investigate the preparation of 1’-acetoxychavicol acetate (ACA) submicron emulsion and its properties.
Methods ACA submicron emulsion was prepared using high pressure homogenization technique. The formulation and preparation
technique were optimized, the particle size, Zeta potential, content, and stability were tested. Results The mean diameter and Zeta
potential of ACA submicron emulsion were (175.03 + 4.28) nm and (—30.80 + 0.44) mV, respectively. The loading drug amount is
about 877.3 pg/mL with a good stability when stored in low-temperature and away from light. Conclusion The prepared ACA
submicron emulsion has a small size particals, high content, and good stability. This method can provide some basis and study on
preparation of ACA.
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ACA T AH SO AL, A3 s ACA 1)
PR AR E Ik, (T H S i o R PN . A
WEFUE b 7 T2 ACA il £ i 4 FH A
FU, FEXF LB AT 52
1 XES5HH

LC—1200 Y e At &2 4: (£ Agilent
AT AR1140 L7 R7 CHERES) -0 2 A3 R
Aw)D); T—18 BEd A Jiif (IKA-Works |71
UV—2550 BSR40 (HA Shimadzu 24
A M—110 L 5 IR A gl K &) bl (3& B MFIC
A ; RE—52AA BNl 728 ks (B ZR A AY
)7 Nano—ZS90 BUBEOCHN KL /3 Hr A (E[H
IR AH]D; pHS—3C 4 pH i1 (¥ i Ss
B H]D s WD—A Z9¥fase ML A R dikr
HEACES) )5 Milli—Q HH4i/KHL (Milford, MA, 3%
[£); LDZX—50FB 7 & 4k 1) 2870 K w oy (-
2RI 2R .

d-ACA/I-ACA 5kl Ui 73 40=97.0%, *F£F
BT R 2 B2 B N FH AL 2 RS R EOR ) s 14
HRE M MR AR 2 50T KA BR A F]D;
KOG S75. HEE{UNBENE Lipoid ERO. 4EA4:% E.
MR (4E[H Lipoid GmbH A #]); V&4 188 (fift
[ BASF Aw]); Hl Rl RAL 2R 54 bR
ANFD; FEE. O eihal CRE DY AR 41k
AR AT, HABRFIIE K Sl
2 AEEER
2.1 ACA Tz A9l &

5 SCRRARIE 1 2, B LRI AL, REAR
L BIEE (PDD K Zeta HAN 254K Jy % 8245 h5,
XM ARFLIEAT AL 7 B il 4 T 2% 52

FREUAL 7 510 ACA. BEflsA4EE % E, KL
FEFAR, IMNTES KRG 0, #9255 T 35~40
CUREIE TR CBE, AE R miA; Sk Jr & H
W VDI AR TS K, AR . K
PIARIINIE] 60 CIZERE KA A, &
TR A T L A U &R, PR IFLR A
e R LA T A S0, PR pH ., JERE,
3, ARAA BE, S O/W B ACA WiH..
2.2 AATFIE
2201 HAHMIERE KRS LI Ay R A
A, 2 DAEEH =R EE A ahAH, ERIL i
FH R 3 o F B o Ak J7 51 10%~20%,
F2“2.17 T LR 4 WAL, ME kAL, PDI F Zeta

Hifz, 4R WK 1. BEE RS mAEREm, FLA)
AW, Rk RE R St =20 10%.
222 FULAIPERE ik 1.2% K S i S75
FE T GRMENE BS0, % “2.17 Wy vAH & WAk HL,
ZICE S, NN E80 [T ILEERE, J5 X IS
J2s AT S75 IFLAIAM PR L, e ik
KGN S75 1E A EFUALF . K AR FH &4 e S Ak
J7 B 1.0%~1.5%, AN [ i FH 5860 WP A 3L PR s i
SE R WA 2. N 1.0%38 5 Fr 45 WAL RV REAR 3K s
RSB R 1.2%F1 1.5%I LAk 2 3L AT R, (A
BN 1.2% 68 H ] o 75 7L 700 1) LA 5B B K, A )
TR E . BOEBEBENGH =N 1.2%.

#1 TREAEXEMMITHMEAFNE (X £s,n=3)
Table 1 Effect of soybean oil at different amounts

on submicron emulsion (X *s, n=3)

/% Fi4%/mm PDI HLA /mV
10 17225+3.04  0.13£0.00 —35.07+0.60
15 190.55+8.27  0.14+0.03  —47.90%1.06
20 212.80+2.87  0.17+0.02  —36.17%0.69

Fz2 HEREXMTMILMENE (X £s,n=3)
Table 2 Effect of phospholipid amounts on submicron

emulsion (X x5, n=23)

Tk Jig FH /% HFifE/mm PDI FLA7/mV
1.0 230.20%+7.50 0.15+£0.03 —26.57+0.73
1.2 190.55+827 0.144+0.03 -37.90+1.06
1.5 189.57+7.13 0.134+0.03 —32.98+0.46
223 HEWFMFIMAHE  ER AT 188 15N

B, RT3 AN 2.0%. 2.5% 05,
PIRR R A FLAIRAR ZE AR, (HYHE R
2.5%0F, FLAI A LEXHER /N, AR T FLA IR E
RN SOEAR BN BT LR, #fe s b i
I &N 2.0%.

224 FREAIINERE  EREMERIE R E TS
8, RIIIMNA [F) 2 1) ol BT SIP A L PR P B g AN
Ky FLSCHRIRGE 2 4k )5 5 A7 BhSLAL s 10 1
188 ), JHIRAFFEE I E A B . H
ACA X TRIRIIATE M, S IR FEA AT .
2.2.5 pH HXTFLAERE MR semT & LA
pH {HAE 6.5 7oAy, JHCE G HILMR . )2 . 44t pH
A4 7.00 7.4 B, FLAISMIELS, H pH {EA
7.4 MFLABCE G ACA i NEECVE. AT
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FIFE R E R AR e, #e ks pH I A 7.0,
23 HIETERIEE
2.3.1 VIFLFLMAAEMTRIE % “2.17 Bk, 1B
HABSAFAHE RS OL R, FH s S oo B3 A
10 000, 14 000. 18 000 r/min 534 N XHE A5 R
5 min I £&H1F. 10 000 r/min 445, ¥IFLEEA
RO I, #E 5502 14000, 18 000 r/min
AT, MIFLERIAE DV, BEEAS ).
[#] 5 1y 3] U A 14 000 r/min, X VR A5
SIAI 1. 34 5. 8 min IR, S 1.
3 min W, YIFLERTHIEME, #1552
105 8 min I HIFLAH LD Syl A2 .
[ 5 1Ry 3] LS 14 000 r/min, 4399 7K i3
FEHIA JRRLEE S 25, 604 70 °C, 2JJ 5 min. 4R
25 CHAIFLRZA B B I, #8557 )25 60,
70 CHI, WIFLRINA DR HFEEADE.
t BA b a3 #iT, e B il ) iRk 14 000
t/min, AJJRIEE N 60 C, 1% 5 min KHIEVIFL.
232 ZFFAAARER: SR SRR R
HEF . BRI BEE N 124 15, 18 kPa,
TERFAS 7R 3 00 e SLA6 2R 5. 104 15 IR il
KFLIRAR R, 25 IER 3. 40 (2 IR
B, BEAG )R8, FLATRAR I Ed N, A
AR . M e A ), BRI 3
BRI/ s AR SIEIR R EOA R 10 LU, g s
IR w R TR R B s, AL
(PR Ty, FL IR A IR K. itk
o ST E A 18 kPa (R Hs JIEHN 10 kil £ 2 5L o
233 FLAIKHEAARERE SRR, K
H& I FLAIFE 121 CHAF T KA 15 min Jo5, AR
ML, 0] LU BK R G LR EUEERE o AR
SRR, HRMBIUDVFAE, HCE SR HI
2, WA TLFIAE A m KB, BT AR IR R
F10.22 pm SEMEEIE I R B 1) 5 3K B
234 fifkbdrmisfie ARG AR T il T2

F3 AN 10 RENFERFRAZ R BALAYFNE
(x £s,n=3)
Table 3 Effect of cycle ten times pressure on size diameter

and potential of submicron emulsion (X *s, n=23)

& 3/kPa B4 /nm PDI HLA /mV
12 231.71£542  0.1940.01 -25.11%£2.56
15 185.79+4.13  021+£0.01 —34.03+0.90
18 179.80+4.01  0.20+0.01 —35.08+1.05

&4 HRIEN 18 kPa TEIAB LY FLRE
RBEMAMREIE (X £s,n=3)
Table 4 Effect of circulation times at homogeneous
pressure 18 kPa on size diameter and

potential of submicron emulsion

(X x£s,n=3)
B IR $i 4% /mm PDI HLA7/mV
5 220.524+4.87  024£0.05 —30.35%5.20
10 183.60+6.03  0.1840.02  —32.57+4.21
15 190.784+4.32  021£0.01  —31.04%0.85

e ¥ ACA (0.1%). KB (1.2%) FI4EA2
E (0.15%) MIAJGETC/K SEEF @A EE, AR
Sl (10.0%) T 35~40 CJEIE L 20, 13500
s Hh (2.25%) ISP (2.0%) % 18 mL
TSR, 2K WK AIn#AE] 60 °CAz
R A I A A . 14 000 r/min 7344 it 5 min
AT, FRREAIFLR H S H GO R A K 23 U S
Ji & FL (18 kPa fFFA 10 Y0, 75 pH HZ 7.0,
1 0.22 pm FALIEREIE I 5 5336 T 2 mL 28, 78
RAKEE, W O/W B ACA Wi H .

235 KAFRL & IR AR TR TP AT A
il 3 #tt ACA WEARFULRE S, WllE FoR AR R AL, i
230k (170.10£3.24), (177.30+3.18). (177.70+
2.56) nm; HEALHI (-31.26+£1.27). (=30.75+
0.98). (=30.38+2.16) mV. 3 IGIFIRL 45
FEAR—F, W E AT T EE R
24 ACA TRZFLHIMRELER

2.4.1  FHIFAN HIFSH ACA WEAFLEE S A
Hta, Toii, sRERNAS S, FE30E R R
Wy ANEERE,

242 pH{EME #14 3 it ACA WiFLFESM, &
& H pH AH 23524 7.024+0.01. 7.04+0.03. 7.01+
0.02 (n=3).

243 RARHRLE A B ACA WASCFLAE S 2 T,
FZEKMRE S S mL, K] Nano BOGANKKRL AL
e TR K/ B PDL AT ACA EALFLAE L 11
Ypkiteky (175.03+4.28) nm, PDI Jj 0.159+0.016
(n=3), k2 A 1,

2.4.4 Zeta HUALIIIE  BLEMIN ACA WAL
FoE MG HUG M E e Zeta W67, AT Zeta HLAZSF
B (=30.80+0.44) mV, WK 1.

2.5 ACA EENMAEREL

251 KIEKHERE  REFRPUE ST ACA &
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Fig. 1 Size diameter (A) and Zeta potential (B)

distribution of ACA submicron emulsion

10 mL &, HESERERZE, WA, Rk 10
pg/mL ACA HIEEA . LLFEE 2 X, AR
200~400 nm X ACA FIRER B T8 4MAH, 458
W’ ACA FEEHRAE 219 nm A0 e KW, ik
219 nm AT .

252 (il i Diamonsil Cig A (200
mmX4.6 mm, 5um), FsIAHK LHE-K (60 140D,
AFRVE 1.0 mL/min, EFFE 20 pLs A 219
nm, FEdL 25 C.

253 ZMRRFEL FEERE ACA &Eh, M
FEA IR 1. 24 5. 10, 20, 35, 50 pg/mL
ZANHE S, HPLC Wl5E, PL ACA JERIRE N

RRARKR, VTR PAAAREAT R MR, A3 190H 7
T2 Y=43.63 X—0.904 7, r=0.9999, £H] ACA i
1~50 pg/mL £ 5C R R AT

254 LEMEE I “2.3.47 bk i
LRSS ACA I AWML, BUS T
ACA VAL B0 TR, BT 4% “2.5.97 TR
TR BG4y IR, kG, ek R
B, 450 EH ACA fEEEMEIEAE T IRY
I 18] 24 5.68 min, MEAUEL A RGBT ACA WIE T+
P, EigE LK 2.

2,55 REEFEALS  FCHIEIREE S0 2. 10,
35 pg/mL ACA X G, 1 d N2 mlidere: 3 4K,
HSEUERE 3 d, SREFIZTTVEI H W ARTH RS 35 o oF
A H RS RSD 439118 0.65%- 0.08%- 0.85%
(n=3); HIK#E RSD 7354 0.53% 1.12%.
1.12% (n=3),

2.5.6 FaEtERE  HU ACA TEAMFL, #I AR
W, BG4 CORAFE, 43alT04 20 4. 8. 104 12h
P FR O ST E ACA G IHAR, 1473 RSD
fHM 0.33%, KM EEAE 12 h WERE.

2,57 IR EURRCEGELEES S 4y, 2
T8 AR S A, $L AT (B R ERE I 2 ACA
M, 45 R P70 201 RSD {HA 0.67%.

258 [FERALE  HEERIAAT ACA WA HE
L 50 pl, # 10 mL =T, Al IAAS [F &= 1
ACA FIEEEW, ECHIK 0.5 2. 10 pg/mL 3 N
WEEW ACA WARFLFES, %M “2.5.9” T J7ik
MBS HEREINE, THEAS 3 AN EIRE ACA [1[H]
WA 99.36%. 100.64%. 98.87% (n=3),
RSD 4350 0.64%. 0.63%. 1.12% (n=3).

*

A C
T i T i T i T T 1o T T i o T i T i T i 1
0 4 8 0 4 8 0 4 8
t/ min
* A AR 2 TR
*ACA

B2 =ATMA (A). ACA FEBSR

(B) #0 ACA TFfEl (C) A HPLC &iLE

Fig. 2 HPLC chromatograms of blank submicron emulsion (A), ACA reference substance (B),

and ACA submicron emulsion (C)
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259 ALY ACA FIME K% EHL ACA WiK
FL40 uL, & 5mL 2T, MHEBDESR, #55, Ik
iof o HUZEPEWCHERED S, 3 kA ACA WALTLIME
i3k 881.1. 870.6. 880.2 pg/mL.

2.6 ACA TZF2EMMR

2.6.1 E.OFCEME B3 HEAH ACA TRCELEE
EEE T EPEH, 4000 r/min &0 30 min, %5R
KRN ZING, FLBER T TCAE .

2,62 EimAsEYE  BUKTE4r 35 1) ACA AR,
1E 40 CEAETFHCE 10d. 205 F45 04 5. 10 KHL
BE, DUANIMEIR . Ridt. Zeta HUAZ. pH (B AT RS>
Hon R 2 Rbr, HRHENE, 4RNKS.

2,63 JtlRRENE  BUKE 35 1) ACA AR,
BT WD—A Zyicoe e &, 74 5001+500)
Ix BIEAF FIBCE 10 de 2000 T3 00 54 10 RHUFE,
LA ANEIR . Rife . Zeta HIAT . pH ELRI

ML, RS,

2.6.4 VAT TE K KRS I ACA WAEEL,
16 4 CHIETREHE 10 do 22358 04 5. 10
RIFE, W AP WER. Kife. Zeta HLAZ. pH
HRFT R, SRR S,

2.6.5 KHISFEASEME  ARYE AT AR e S 22 45
R, EPA ACA WALFLAHXER 2 4T K
AR R RS E MRS . BUKE 225 1) ACA T
L, BT 4 CHKMET, 20FHEO0. 1. 20 3. 64
HEREI e, fksoe ol B S 80 H %58, 45
RN 5.

Fe e MR 45 R W, ACA WAMFLII B O FaE
PERLF; 7RI ADGIREAT FRAR AR AK,
{E pH AR 23 Bt 4 ) ) 0 S K B e o P A
A T S IHRAR A R E , DR BCE o F
BRI A AT

Table 5 Stability of ACA submicron emulsion at different conditions (x *s, n = 3)

x5 FREIFHT ACA TRFAMIBEMEERLER (X £5,n=3)

AL AL 1] LANURERIN Fi4%/mm Zeta HL{/mV pH {H S 55U %
[l 0d B AL 175.03+4.28 —30.8040.44 7.0240.01 100.00+0.14
5d B AL 171.87+4.36 —35.14%3.23 5.8640.12 30.6240.51
10d B ALl 170.40+1.21 —34.00+4.54 5.16%0.09 10.04+0.58
JGHR 0d B AL 175.03+4.28 —30.8040.44 7.0240.01 100.00+0.14
5d B 181.40+3.32 —34.3041.88 4.9910.20 56.231+0.34
10d B 187.401+1.40 -30.0341.09 4.7010.15 31.0240.39
A 0d B 175.03+4.28 —30.8040.44 7.0240.01 100.00+0.14
5d B—AEILB 183.334+3.70 —-33.47+1.60 6.89+0.11 99.39+0.28
10d B 174.90+1.56 —-31.2540.46 6.3540.10 98.441+0.23
4 C 0H ¥I— AR 175.03+4.28 -30.80+0.44 — 100.0040.14
1A B AL 175.00+4.53 —-32.28+1.73 — 98.20%0.19
2 A B 202.6342.03 —-31.9542.00 — 98.04%0.11
3H KA 191.13+4.10 —29.70+1.36 — 97.67%+0.36
6 H B 195.51+3.68 -30.5641.59 — 97.7040.30
3 iig LA SN . S TR IE PR RN ) LA

TEHEST. ACA [FE BT ITEN, RIASFE bR
It 25 AR 2500 3 S AT R, R 1k R LRI
BIAHAS R LA FE -k AT ¢, R TEAAN BEAL
JaMUH - KRG, MO NE-/KILBEEE R 60 : 40
N, ACA HIUER, WEIRBEAR, 2r S REAF, Wok+E
MBI HE-7K (60 1 40D,

eI L R, TR ACA 1E
KM AR A, 772 MAG WL R R

U, BTN BN, LA RE I L35 gk 25 MU AN Ml b B
W2 A S IERATHUA R A 6] o S35k, i
FRIE LA NN ARG, 4 A A o
G SERIAT, I AR KAR AT e P EY P

HRE PERT IR A, il I A FLAE A
WA MRS, KIS 4 CUkd, %
TR AR E o 5 SCHRIRIETACA FERBARIRLE
Fesg Ik AR — 2.
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