£F HPMCAS BiAHRIEHCEH S BEE HER TS

q—wk 2O EX ?, R Y, X4, FEAE UNmG Ktk R G 2640005 2.0b [ERIEEE © 2 IR 2
Yt gL, B 2012035 3JHGHMBFAT, LA G 264003; 4. WA E(RENETEERAR, L 200233]

HWE: B MRIEFHARML. REMSDL. M. HHHPMCAS A HE K, KRB E TR EH & BARSHIKFTLEE
BXBAWFREAL, FE @it X 80 KT 4HXRPD). 324 & F 2 AL(SEM) 2 B 4k 2B AR FLAG ML JT 3 47 41 7] 5 R AE
A N R A F6ARE AR B . REIAAE HPMCAS BElR o #ukadim B oL, @i B o U fe B 4 & F 24T
(TEM). SEM #Hit B AR p#RE B9 RRAEX, 5R XRPD 2R+, BARSKRAKRTHMY AL EL G SHoRE
HPMCAS ¥; SEM £ # 2, L. M, H #L#% HPMCAS HREFHHRGE RS FRH LT “FHHNEH T BA; &
pH 6.8 BFa Lz i shimik s shiad, HEL 116 ERSBUKERET, HEL 1015 9 Bk #REE 2 BARE 2530k
B L A4S HPMCAS # Bl 53R B B0, 8518 AR BRI A% HPMCAS ) SR 4 £ 4948 3E 46 B4R 534K & pH 6.8 A
BREFTHErTEBe, BESHEBEX, HHEL 1685, L. M #4s HPMCAS 49 B4R 580k A 25 4 2 KBk 09 T
KZH; HEL 1158, L. MM HPMCAS & BAR S HKA £ R Mk ey i A X, SN EAART R PR,
KEEIR): IRAEFAL; BRARNTHELEMRE; BASBK; D ABEME; HHARBE,; BEik

FESES: RILT XEktRSAS: B XEHS: 1007-7693(2020)09-1096-06

DOI: 10.13748/j.cnki.issn1007-7693.2020.09.014

SIAARI: 2 —k, MEXL, Kz, F. AT HPMCAS AR5k 3k 46 Bk ok i B AR AT R [I]. F B A 25 %,
2020, 37(9): 1096-1101.

Study on the Dissolution Model of Efavirenz in Solid Dispersion Based on HPMCAS Carrier

LIU Yihuan'?, GU Wangwen®, LU Zhenju*, LIU Yi*, SUN Kaoxiang'*[.School of Pharmacy, Yantai University,
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ABSTRACT: OBJECTIVE To prepare the solid dispersion of efavirenz by spray drying with different grades(L, M, H)
HPMCAS as the carrier, and the different dissolution models based on 3 grades of HPMCAS were preliminarily explored.
METHODS The physicochemical properties of solid dispersion were characterized by X-ray powder diffraction(XRPD) and
scanning electron microscope(SEM), the dissolution of solid dispersion with different drug loading ratios and different grades of
HPMCAS was determined with dynamic solubility, the different dissolution models were determined by particle size analyzer
and transmission electron microscope(TEM) and SEM. RESULTS XRPD analysis showed that efavirenz in the solid
dispersion exhibited an amorphous form in HPMCAS. The morphology of efavirenz-HPMCAS observed by SEM exhibiting
“shriveled raisin”. Compared with 1 I 1.5, the solid dispersion with drug loading ratio of 1 : 6 displayed faster dissolution in pH
6.8 phosphate buffer solution. Furthermore, the solid dispersion of HPMCAS L dissolved faster at the same drug loading ratio.
CONCLUSION Various dissolution models are determined in the solid dispersions with various grades of HPMCAS under pH
6.8 phosphate buffer solution. Efavirenz in the solid dispersion with HPMCAS L and M is dissolved in nanoparticles at the drug
loading ratio of 1 : 6, while in 1 : 1.5, the drugs were released from the skeleton of carrier, similar to erosion dissolution model.
KEYWORDS: efavirenz; hypromellose acetate succinate; solid dispersion; dynamic solubility; drug nanoparticles; erosion
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Tab. 1 Quality and spray drying condition of drug carrier
during spray drying
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Fig. 3 X-ray diffractograms of efavirenz in solid dispersions prepared by three HPMCAS carriers
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Fig. 4 SEM images of HPMCAS and efavirenz-HPMCAS

solid dispersion
Magnifications: L grade x157 3, x428 8, x448 6; M gradex156 0, x457 6,
x411 9; H gradex157 4, x450 3, x441 6.
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Tab. 2 Result of solid dispersion dissolution
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Fig. 5 Dissolution curves of different solid dispersions(n=3)
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Fig. 8 SEM images of residual solids in solid dispersion

eluates of various grades
Magnifications were x4 903, x4 800, x4 920.

3 it

RAEFACIERLZ T, HL 138 C, W T/ T~
115, PESCHRIRIE, 4 T./T<1.4, W LU %
Yig. A Ry E AR e M E A BUs®™; B2
Oy TR 2R AR, 240 DI 4 4 B mh B 5 11
RS, # LA HPMCAS A vk il 2% 11 [ 4 43 B
RS E PR A SCERURAE )& KRR 1S
HPMCAS [fil {4 73 BUALEInd A e 461 T E 6
N H, XRPD BRI 2100 d i g B, [ 14
Iy HUAR B e d o BT DUIX 0 AR R IR 1
HPMCAS NEAMARRIER 2 —. sk, DLER4ER
8 A A5 A o) 6 [ A o WO, FREEINNAR > &
#) HPMC KE&1, ARG L2578 B il v
RS T MELS 5, i HPMCAS 7 5 il 47 30 45
FER, AFREHIMIA.

HA, AR 7 SOk I ) & 7 i £ B W 5T
W R R AR BF . FAIE BT HH AR R I 4 ok B
T2 U ) — TR R T, Horp, R R
ZHAR RSN R Z — . HPMCAS ) T, 4 120 C,
WAEFARI T, oM 138 °C, WA B %,
FHEREEAD 120 C, MRIETEFER 257
TN IFANERE o W55 T M5 B A 38 Ao = iR AR A
ZiVZ AN AR . TE R 200 B v S v
R s HARAEF AR JEUR 25 R HPMCAS
FE I R AT 8 VR AR, 9N EAR BE T TR G
SR FH W8S 55 1 8 v R0V A M i T OB BF 1, BB
ENTPRLE S 7N I F-

S DR SCHR, VLR R TR R A
(2 E>35%)M . IEFEZAELL 10 15 [ REA
W, SN 40%, FAEEOR: EFEAEIL 16
(R R o Bk, 20 E 14%, T2V e T
WG, TEEYIFRAAE . AT T 253
EG 13 A o B EAT I RS, B D

rp [ BAC S 26524 2020 46 5 55 37 55 9

M s 1 sovzon

"
HPMCAS M




VP, ERLEE S A B - 4E TEM FWEE, K3
29K UL ) B/ s T R R R R [
WUORL LD, AE G . HENVE B RS
YRR 5 7 S 2 A B AR R
#1651 1.5, 2R HE BBy AL,

AT TR P DR AL 6 £ ASCI 7 ] A 7y A
(N IV AR . ik SR G T A
% T LA RS, AR WS 70 AL S E ShAR I 24
VDR B FE AT A A A, TR A L S5 AR A 00 B (1]
A 1 sU P AELERIEURE . 3o 98 45 2R 15 38 ik
N2, DR 7 D s ks 2 R,
ekl A N 2 I oy 3 1 R N e VR N
T3 VR B B A4 Ay BOMR A VA PR 2B
1 B W iE R ORISR, RO BRI 2k R . T
eV M8 A SR A AR A IR S N B A A
] 4% 23 B (1) 05 LR DR, R B D L S R B 24
VITE B I v I SEBR 1 Lo

248 1 T 6 BF, Lo M #iA% HPMCAS 1 & 44
53 B CLZGP G oK RL R T 20 - B 120 min
(09 AT R I 58 A1 TEM W%, IR [ 444y
BRIV R — e AR, MR 2 ATAI L. M
% HPMCAS [ [E 7453 #4120 min (173 H B2 53
N 85%, 80%, AT LLEFER ¥ i 8 2 S AR
K9 K Tk, e ki A% I g 2 B 100~
1 000 nm FERLT5 SOERLEE (CI 5E f & K A RidzE,
I TEM F&E B RLE T8, KEKD 9K
Ki, FrLL TEM W %22 4R oK B0k R~ 2 bk
I 72 ASC 100 5E 7

REFERENCES

[11 GU G Z, WANG Y M, LIU W, et al. Determination of
efavirenz particle size by laser light scattering method [J].
Chin J Pharm(* [E [E 2§ Tk 44 K), 2016, 47(1): 67-70.

2]  EB#E, U HIV-1 R IR GRS IR0
[, HFER 29, 2007, 28(11): 680-683.

[31 ZHAI H, GU Z L, BAI J, et al. Synthesis of efavirenz [J].
Anhui Med Pharm J(Z (& 24), 2012, 16(5): 595-597.

Fp [ BN 26524 2020 4E 5 55 37 55 9 )

(4]

[3]

(el

(7]

(8]

9]

[10]

(1]

[12]

(13]

[14]

[15]

[16]

WANG J X, LUAN H S, WANG H. Application of
computational pharmaceutics in improving solubility of
insoluble drugs [J]. Chin J Pharm(+' [ & 24 Tk 42:&), 2018,
49(8): 1066-1072.

KHADKA P, RO J, KIM H, et al. Pharmaceutical particle
technologies: An approach to improve drug solubility,
dissolution and bioavailability [J]. Asian J Pharm Sci, 2014,
9(6): 304-316.

LIU X, WEN X G, MIAO X, et al. Progress in the study on
physical stability and anti-aging of soild dispersion [J]. Chin J
Mod Appl Pharm(H FE AR I 24), 2011, 28(8): 710-717.
LIJF, LU ZJ, GU W W, et al. Preparation of efavirenz solid
dispersion and its in vitro and in vivo evaluation [J]. Chin J
Pharm(H [l = 2 Tl 44 ), 2019, 50(5): 530-538.

FRIESEN D T, SHANKER R, CREW M, et al
Hydroxypropyl methylcellulose
spray-dried dispersions: An overview [J]. Mol Pharm, 2008,
5(6): 1003-1019.

WANG R Y, LIU Y. Application of hydroxypropyl
methylcellulose acetate succinate to preparation of solid
dispersions [J]. Chin J Pharm(H [ [ 24§ Tk 24 &), 2016,
47(1): 111-116.

UEDA K, HIGASHI K, YAMAMOTO K, et al. The effect of
HPMCAS functional groups on drug crystallization from the

acetate  succinate-based

supersaturated state and dissolution improvement [J]. Int J
Pharm, 2014, 464(1/2): 205-213.
VODAK DT, MORGEN M. Design and development of
HPMCAS-based spray-dried dispersions [M]. Springer New
York, 2014.
SHI N Q, ZHANG H, ZHANG Y, et al. Study on the
properties of felodipine solid dispersions prepared by different
technologies [J]. J Peking Univ Heal Sci, 2016, 48(6):
1067-1073.
CURATOLO W, NIGHTINGALE J A, HERBIG S M. Utility
of hydroxypropylmethylcellulose acetate succinate (HPMCAS)
for initiation and maintenance of drug supersaturation in the GI
milieu [J]. Pharm Res, 2009, 26(6): 1419-1431.
LIU S S, ZHAO H Y, HOU Z X. Preparation of quercetin
solid dispersion by hot melt extrusion [J]. Chin J Mod Appl
Pharm(H E AL 242%), 2013, 30(7): 748-755.
ZHANG K, WANG K, XU Y N, et al. Study on the
preparation and drug release mechanism of hawthorn leaf total
flavonoids sustained release capsules based on solid dispersion
technology [J]. Chin J Mod Appl Pharm(+ [ BLAR M F 2527%),
2017, 34(3): 378-384.
LU Z J, L Y. Preparation and characterization of nimodipine
solid dispersion [J]. Chin ] Mod Appl Pharm(+ [E BLAR 5 F 2
%), 2018, 35(12): 1786-1791.

ek HH: 2019-08-27

(B3 9: ZHETT)

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.9

<1101 -



