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Study on prescription technology of compound Aloe vera L. polysaccharide gel
and in vitro release characteristics
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Abstract: Objective To optimiaze the preparation technology of compound Aloe vera L. polysaccharide gel (CAVPG), and evaluate
the in vitro release characteristics. Methods with the appearance of the blank gels, spreadability, viscosity, high temperature stability
(place 55 °‘C water bath for 5 h), low temperature stability (place —20 ‘C water bath for 24 h) as examining index, screening gel matrix
preliminary; With the release degree of aloe polysaccharide, nano-silver, nano-zinc as examining index, investigating the release
degree of aloe polysaccharide, nano-silver, nano-zinc in different substrates, determining the gel matrix; the orthogonal test was used to
optimize the prescription craft, with the substrate consumption, glycerin dosage, mixing temperature for investigation factors. With the
cumulative release degree of AVP, nano-silver and nano-zinc as index, stirring basket method was adopted to determine the
cumulative release degree of AVP, nano-silver and nano-zinc. The curve of drug release in vitro was fitted with different release model
to estimate the in vitro release characteristics of CAVPG. Results The optimum prescription process was Aloe vera L. Polysaccharide
2%, nano-silver 1%, nano-zinc 1%, carbomer-980 0.5%, glycerol 5%, a moderate amount of triethanolamine, with PBS buffer up to
100 g, mixing temperature 25 ‘C; Compared with other in vitro release models, zero order equation was the fittest model to nano-silver
and nano-zinc, the primary equation was the fittest model to AVP. Conclusion The gels of CAVPG prescription is reasonable, the
prescription craft is simple, the quality is controllable. It has a development prospect.
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FiEE Aloe £ H AR Z AR 4% 2 W U A
vy, Wb R RGN ERN A RN RS2 dloe
vera L. KR3LP2% Aloe arborescens Mill. Kl
25 Aloe vera L. var. chinensis Haw.!"'o P25 2P &7
LRI FEEAYETERGy, RARE R, Bt
WIS UMY P, PINER. RIS
FRiBAER, O ZHT20 . i, At & 4T
WL, (RIS 4 %) 032 IR K.
B TRAS H FEhr R P 25 0a T e AN I, 8 4 eI e
Prg 2 2 O N R BRI B AL o IZIEART
EIARZIETT IR, S A 1O,

H BRI Fa s BB 25 IS, 2 v ) 1) A
ARSI K PR LR P25 2 W (Aloe vera polysac-
charide, AVP) il l&tlc7], BIET; AVP &EIRH
(compound AVP gel, CAVPG), 5 %&AN[R|FE xS 44
KA AR AV BB R 56, JR 4k AVP
(1) R A FH 85 58 B4l
1 UE5HH

XS105DualRange T 53#7 R, HMEREE-FEH) 2
s Clig) HRAR; JA2003N BB FRF,
TR R RGP A R F] s NDJ-5S B8 A%
vk, AR IRA ;s Avanti J-226XP Y
ME 0L, DS B REER A O ED AR A
DZF6050 T FL 23140, BRSSP A
H); DGG-9053A B i AiE I s T4, LR fE
SIS AN BT PR A 7] s KH-250DB U $ 4388 7 vt
& BRI A AT IR AR, WH-861 HUjE
Gl IS B PR 2\ DF-101S B4 #haX

TEIR AR s, PUSCHTeIs AR
AVP, SEEGE A, iS5 35.37% (LL D-
HERHT), #it'5 20131203, 20131207, 20131208;
KA (L5 20130918001, Hife 20 nm). ZKAEE
(5 20130723003, Kife 80 nm), _LiEEIEANK
RHEEERAR; R (IS 20130802, ftgiat).
=4EENE (IS 20120520, Afral), JUARELY:
WA TR R T L: N0 (S
20110401, Z#74E), WIHMBARAL TIRF) 5 +
Pt (Carbomer) -940 (Hit*5 1208, 47.6 Pas). R
Pei-934 (L5 11163, 38.0 Pars). Ky #$-980 (it
5 11125, 7.0 Pass), JEYFZEMW TAHRAF; BN
SR YE R (HPMC, it 27624 KAMD. FEA#
HILLTYEZR (LS 27668 K15SM). 43k LT 4k
# (b5 27688 K1I00M). HIILLF4Ez (MC, #its
315370, Bufdy TR5 (Rl HIRAR; RFEELT
4i 24 (CMC-Na, #it'5 110723). B Z —F# (PEG)
4000 (L5 090226), [ 2454 A1k 2574 B 2 ) 5
Wl A8 (S 20130413, ZpHral), RS Rl
T A 5 K EE K.
2 HESHER
2.1 B[Rk
2.1 PESMARAE DAAMIL. RJENENL R, m
Fa s PEM R IR AR PEU T A VRO N 2 5t
bR, ZEEVRA (50 43) =ARUVES (10 43D +HiRE
PEVESE (10 73D +REVES (10 73 + mides vk
P (10 43D HRERAEEPES (10 43D, BARVE
SrFRMENER 1.

&1 CAVPG ERIFIERITEN IR
Table 1 Scoring criteria of CAVPG screening matrix

. Vo
fibs (810 40 B (4~7 40 % (0~3 40
S SN, I AN VUL, I W R AT A B
WA JEITHE T 15~18 cm JEITHE T 10~14 cm JETFFEES 0~9 cm
Rk 20.0 Pa-s<ZHi[£{H <50.0 Pa's 50.0 Pars<<FHfEMH=<90.0 Pars  FfE{H <<20.0 Pa's BE A {H >90.0 Pa's
rmAR e T ARSI TR AR MR A2k M AR
ARt A5 0 AR MR A2k M AR

2.1.2  fEFRERZEMR (PBS, pH 6.86) MUHCHI HX
0.2 mol/L R — & B 250 mL, il 0.2 mol/L &
FHAEAR 118 mL, /K2 1000 mL, $£4),
HIEC N

2.1.3  AN[RIFI SIS B o ) il 2%

(1) Carbomer. CMC-Na 1 PEG 4000 &5t (1)
WM PR PUE R, S22 A PBS i, IS
A1 PBS 3K, 35 CHiHE 15 min RIS 5
K, iR NEE 120, BRI REOWK, RE&
4% (I BEIE R T Carbomer (RT3 5 0.5%.
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CMC-Na [1Jfi 8453800 5.0% PEG 4000 [¥) )i &
4 10.0%.

(2) HPMC [#ik: FREXHPMC ifst, 85 C
TEMA PBS Y, AFHIAHC T PBS i,
$i e 15 min, & HPMC 32150 80K, A& =
(f) PBS, fif HPMC #ER i LR, 35 CHidt 15
min, il FEE 12 h, RIAT 0wk, m&Hd &
(PR o HPMC [T 2 508 2.0%.

(3) MC 1%hk: BRI MC &, 70 'C F 2512
A PBS i, AFHISA T PBS i, 4k 15
min, £ MC ¥2&JrHFKH, IMAEEK PBS,
fff MC BEBGRELE FK, 35 CHEHE 15 min, =i
FERE 12 h, BRIV NG, S A g R

MC 550 08 5.0%.

2.1.4 BTG DUEBRIIAMI. RRENE. BhE N
ZELARhR, WIS (55 CKHBCE 5 h). ik
Ly (=20 CIE 24 h) HEILFFEaE . B
“2.1.37 TPl e BRI T, I H M 5.0 g,
PBS #ME A 100 g, 35 C, #HifE2 h, = ZBE%IH
W pHAE R 7.0 oAy, i HEIA ) Ja WS Ik it AL
L. B mn AR e MRV AR e
ZERNAK 2.

M52 2 Fh 45 5, Carbomer-980 24 0.5%HPMC
KI15M K 2.0%HF, AN, dpere. Fis. etk
ARF AR A FE 2ok . Ak, X Carbomer-980
H1I HPMC K15M IX 2 Flrift s H st — 5 1 i 32k o

£2 BRERVE (xts,n=3)

Table 2 Character results of gel screening matrix (; ts,n=3)

v

S

HE AR 1 EZIN

0

G

WM BT RiRRUENE RRAENE

Carbomer-940 0.5 0. ZHFEEGEH . WEFASIE 9.25£0.23 6.58+0.78 6.841+0.55 6.47+0.18 6.49+0.47 35.63+1.67

Carbomer-934 0.5 &,
Carbomer-980 0.5 &,
HPMC K4M 2.0 EW. FFRERE . Ml R
HPMCKISM 2.0 EH. FFEE D, Mk
HPMC K100M 2.0 #R. AEW. REMNEE

FMRE S, Al
BRI i

CMC-Na 50 Bk FIEW. wENE
MC 50 FEW, ik, HERE

PEG 4000 10.0 &Y, JLPEERE

9.631+0.17 7.02£0.45 7.56£0.51 7.21+0.53 7.531£0.49 38.951+0.89
9.924+0.15 8.95+0.07 8.51£0.13 7.34+0.10 7.51%0.07 42.23+0.42
9.3940.19 8.90+£0.21 4.48+0.35 7.75+£0.17 7.71£0.08 38.23+1.10
9.95+0.09 9.15+0.15 8.02+£0.11 7.84+0.13 7.48+0.15 42.444+0.20
3.17£0.07 3.21£0.17 7.02£0.03 7.91+0.10 7.59£0.12 28.901+0.41
4.0940.01 3.01£0.03 5.5840.06 5.0340.05 5.39+0.04 23.10%0.11
7.8910.06 7.98+0.10 4.77£0.05 7.80+£0.12 7.97+£0.14 36.4110.43
9.531+0.02 7.73£0.02 2.05+£0.01 7.28+0.03 7.331£0.04 33.92+0.14

2.1.5

(1) ZEBRFEI: FRBBEREE UE =, 78
SRR, INNH WA 5.0 g, PBS AN E S 100 g,
35 °C, #iHE2h, BRI pHAES 7.0 /iy,
FES), B,

(2) CAVPG #ill#%: FREUAVP2 g, wHfif 114 &
PBS H; FREUEHRILR 0.5 g, 70k FRELAK
WL AKEES g, b5 g Hul—&IEY): B=
FIRA, LLPBS #MNE 2 100 g, — 5@ FHEHE 2 h,
= O pH & 7.0 247, HIf.

(3) CAVPG YK KR g -
SR IR i (1) (TR0 25 R TR AT I 5 o R
CAVPG %2 g, F5#MRE, BAMTTAT 3 M, &
FHEE T, WAV 6 M HIM T, DUBS
2B T K 250 mL FERRBEZ A o, IR EE R
(37.0£0.5) C, 3N 10 v/min, 7351F 2. 4. 6.

8. 10+ 12h pHIHCEES: SmL, BT 10 mL 205
o, RIS SRR R

¥ 5 mL BN U RS T, A SmL
MM, & T, 1 600 W FHiR 5 min, T 120 C
{&%F 2 min, 1600 W FHili 8 min, T 185 CLREFS
min. VHARBFERS A 50 mL SR, 023 F oK
BER 2 o AP L JBORE & 55 B AR I R A e
(ICP-AES) IEH W+ Ag' Zn* &1,
THAE GRS GURBEE S I R] A RBURECR, B
L WL 1. B 1 7 LUEH, Carbomer-980.
HPMC KI15M ¥Rt I RAE M, Zn OB
REFHmT Ag . Ll HPMC KI15SM il % 1)
CAVPG fF 12 h JG4KMR . 9PKEET SRR IR /)
W 60.39% . 75.31% , BEOMOAR 52 4 i bA
Carbomer-980 4 3£ i £ 1¥) CAVPG 7& 12 h J5 4K
B GRBER SBARETBCE 73 0l 4 88.09%. 99.01%,
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(4) CAVPG "' AVP BB : S/ “2.1.5
(2)” WUF R, BRI CAVPG 2452 g, KR
s AT 3 0, BT, RICT B AIL 2 g,
FRRE, BTRESD, BHARTUING HRH,
ST 2. 4. 64 8. 100 120 24 hHUkFE2 mL, &
25 mL AR, 7 RRR 7 R AAOR (R 1 i AORE
Ao LA R A o 2 O L, SR b
A LA R w T AVP (RN,
AVP 1E5 IS 0] 550 SBURE TGRS R ILIE 20 Fsk
Y25 BAl 41, Carbomer-980. HPMC K15M HJRE
R, L HPMC KI15M 3 5 ) 4 (1)
CAVPG ff 12 h J5 AVP [ RBUVRI L 2] 87.94%,
DL Carbomer-980 4y il % ) CAVPG 7& 12 h Ji5
AVP 1 R BRI B 79.61%, AH B J0H &
Carbomer-980<<HPMC K15M.

kAl WL, DL Carbomer-980 k3 i ] 4% 1)
100
80
X
5 60
=
401
BR i —+— Carbomer-980 K4}
—m— Carbomer-980 £ K4F
207 / —+— HPMC KI15M 4K
iy £ —8— HPMC K15M 4K4
0 . . .
0 5 10 15

t/h
1 BEX CAVPG KR, 40K RRBREL M
(n=3)
Fig. 1 Cumulative release profile of diffirent screening of

nano-silver and nano-zinc in CAVPG (n = 3)

90
70
§
= 50
¥
é‘é
a% 304
1 —s+—Carbomer-980
104 —=—HPMC K15M
0 5 10 15

t/h
E 2 HEEF CAVPG 1 AVP ZIBHERIEN (n=23)

Fig. 2 Cumulative release profile of different screening of
AVP in CAVPG (n =3)

CAVPG "R APKEENRBIE 564, AVP
AERE IR e 4 Haggte, IR ] Carbomer-980 Sk
Jiie PUEALTT A AVP 2%, 40K 1%, 99KEE 1%,
Carbomer-980 0.5%, il 5%, — LBEfZiGEH, PBS
LA 100 go
22 WAFITZEMK
221 IERWRE W AR e A, FET
Hol & BERRREER CAVPG AN, BHE.
JEPESEA RS2, K, DA Carbomer-980 H &
(A, HlHE (B). fiHHREE (O AHELIE R,
HUAVP 2 g, 40K 1 g, 9KEE 1 g, =2WHGE
B, KEE 3 T B R I, iR
CAVPG, VAN, ¥Rk, FhEE. miifs e AV
LR E M5 8 VP A AR AT Lo(3Y) IE AR
P, R RACT RIEACRI &5 R WK 3, T
GERNAK 4.
222 A TEMRAEE R WAy = AT
A1, 3 MRZEXT CAVPG ZEA DP9 IS M /M I
oA Carbomer-980 FH & > HLIEE > H i &,
Carbomer-980 ] FH E4 45 A A7 {2 3 521 (P<<0.05).
Hi Ay>A,>A;, B;>B;>B,, C,;>C,>C5, B&
AL JG BT T 28 AsB1Cy» Bl Carbomer-980
0.5%, HMHE 5.0%, HPHEE 25 C.
223 AR TEMiE R T2
R, W€ B CAVPG 477 T 208 AVP 2%, 4K
1%, A0KFE 1%, Carbomer-980 0.5%, Hilli 5.0%,
— LRGSR, PBS #ME A 100 g, HEPHEE 25 C.
224 WAFRE  REIE NS TEHI% 3
fit CAVPG, #%“2.1.17 i N 5 iE5F Frifil #5111 CAVPG
BEATVPS, SR WA 5. 3 it CAVPG IZEE 1550y
Wy 48.54. 47.9. 48.08, KWLM T T 258
CIET
2.3 CAVPG BB 245N Y

) MIFREL 3 #it CAVPG £ 2 g, K#FksE, 1
1734, 28 ChEZIY) 2015 4R “ER T2y
IR (s VUK [ 5906 CAVPG Hhrghk
B 9KEE. AVP RS T e, B s
FHITFE. —H I RE. Higuchi J7FER Peppas /5%
4 FECEABRIRS, B2 WL 3, Bes il
GER L 6. I ERE AT, Hrh gk Akt
FE TR A 5 B FE AR IR ) 2240 )5 75 > Peppas J7
F#>Higuchi Jj 2> —% 5 F s GPOREEAARSMRE IR
A AT R AR U 44 7 F2 >Higuchi J5 2>
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#3 EXABRITEER

Table 3 Design and results of orthogonal test

5 A% B/% C/'C  D(FA) ks L%L - LB
S R B mRAEErE REAREE

1 05() 50(1) 25(1) 1) 9.58 8.37 8.86 7.76 7.46 42.03
205 10.0(2) 35(2) ) 8.79 8.17 7.75 7.02 6.32 38.05
305 15.0(3) 45(3) 3) 7.30 7.13 7.09 6.99 6.60 35.13
4 07512) 5.0 35 3) 9.66 9.73 9.58 9.00 8.96 46.93
5 075 10.0 45 1 8.78 8.50 8.49 7.83 7.90 41.50
6 075 15.0 25 %) 9.98 9.84 9.39 9.66 9.30 48.17
7 1.003) 5.0 45 ?) 10.00 9.94 9.87 9.55 9.50 48.86
8 1.0 10.0 25 3) 9.85 9.76 9.05 8.78 9.10 46.54
9 1.0 15.0 35 ) 9.86 9.85 9.23 9.33 9.23 47.50
K, 38405 45941 45582  43.677
K, 45533 42028 44.158  45.028
Ky 47603  43.603 41.831  42.867

R 9.198 3913 4424 216l

x4 HESH GEIED)

Table 4 Analysis of variance (composite score)

Peppas Ji 2> 2 )7 ; AVP RSN BB UL 42
TR FEMRK IR — 2 )7 FE >Peppas Ji#2>Higuchi Jj

FEKE EhE % Ffi 0 P AN FE>TG TR, AR, gREeR U & o528
A 2 140415 19.640 0.048° 0978 8 JiRE, AVP R FF& e
B 2 23263 3254 0.235 3 it
C 2 21513 3.009 0.249 ARSI SIS . YR B
R 2 7.150 AR e M AR A E TR T 2R VT LA R
BRE 8 192341 T 2R O S fRIE H Carbomer-980 1 g
P=005 CAVPG [1J3 )i, Carbomer X 445K L, 72 pH Y
x5 WIFRE WL, B RO A, LI Carbomer
Table 5 Validation test R RE A4 B A AT T B 0T S RN R B
iy FEFT IS JUN Wk 5 TR N . Carbomer &4 52%~68%
X NN N N //'::l:l/‘B‘ N 23 S, 7
SO RN B RN (SR FIRMEFER, ERRTESAE T, BEWEE LA/
1 998 967 959  9.80 9.50 48.54 3 TR 7 A A LA R A 25 110 T s 2 P 1 A 5
2 970 978 934  9.65 9.43 47.90 LERE 44, Carbomer #4 IR B L IEWEE R &
3979 985 9.60  9.67 9.17 48.08 (14 3 Bl = AL S H A, (R A 2 1] PR AR R (S e A 43
907 20140110 A 204
4 —=—20140111 90 - 30
70+ ——20140112
< =70 £ "
§ 504 § i}q 60 -
i £ 50 £ 50
% 30 B B
30 -
104 : 30+
. . 10 . T T
0 5 10 0 10 0 5 10
t/h t/h t/h

3 CAVPG FEKIR (A). KEE (B) #0AVP (C) ARIESMRIMBHE (n=3)
Fig. 3 Cumulative release profile of nano-silver (A), nano-zinc (B), and AVP (C) in CAVPG at various time points (n = 3)
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F< 6 CAVPG KR, 4K AVP B &I F BRI 4R
Table 6 Mathematical model fitting results of nano-silver release curve
FX T (—EH!QLT”AE':J‘ j\A‘,_,
Sk : 3F+BJZHH&§SI?'$% AT
YRR GREE AVP
YT 0=0.0013r—0.1142, r=0.9823 (0=0.001 4:—0.0002, »=0.9880 (0=0.000 5¢+0.365, r=0.9053
R ITHE In (1—Q)=-0.003 1/40.534 4, In(1—Q)=-0.005 4:1+0.884, In(1—0Q)=-0.002 2:—0.042 4,

r=0.9421

r=0.9450

r=0.999 3

Higuchi 572 0=0.049 5¢'*—0.533, r=0.9559 0=0.053 6:'>—0.4682, r=0.9855 0=3.899 3¢"*+6.774 6, r=0.968 5

Peppas 7 #2 InQ=1.183 1 Int—8.005 1,

r=0.9807

In0=1.017 2 Int—6.6759,
r=0.986 1

In0=0.517 8 Int—3.665 6,
r=0.980 6

FARE AR AR FPIRAS, TR e, R

FHERBE IR 57775 Carbomer KR pH 18,

(R RRAF 5577 NaOH 1= Z N, T NaOH K

SR, T RESSNS BEPAT SRy A, DA S

= LIRS pH AHZR 7.0 Zidas
Hi ¥l CAVPG M{EH] T PBS, &4

THLE T, &%t Ag's Zo™ IO A T8, Ak

FEMAEREAT I E AT 2R Rl W AL B, T ARV

G AT E . [FIN, AR BORAGES  TH AR

SERTTE 30% AR (Ekal) Bt i, 288

TAIEVERT S5 RERE
BB A RARTE B K 7 1 2% 1k

A, R R AL I TR B R, AT

GF AR, Ha e, o THflE. BERH

W KIS BT T ISR K AR B S S h 2 A —— e T 4

BAEHIR. 2l B s e 2 IR RO

Il R _EAEIRT et I R e PERE S 2R (0 2454, LA

SRRl 25 25 OB KA, S SR v o A SR

Tl % (1) CAVPG BATZREMIRr i, AT LI IR ] 2y

Rftz%,

SE R
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