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Optimization of Formulation of Fufang Huangqi Cream by D-optimal
Mixture Design Based on AHP-CRITIC Analysis
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[ Abstract | Objective; To optimize the matrix prescription of Fufang Huangqi cream and evaluate its
rheological properties. Method; With appearance, spreadability and stability as evaluation indexes, the weighting
coefficient of each evaluation index was determined by analytic hierarchy process ( AHP), criteria importance
through intercriteria correlation method ( CRITIC) and AHP-CRITIC mixed weighting method. The formulation of
Fufang Huangqi cream was optimized by D-optimal mixture design and its rheological properties were evaluated.
Result: The weight coefficients of appearance, spreadability and stability according to AHP-CRITIC mixed
weighting method were 0. 185, 0.282 and 0. 532, respectively. According to D-optimal mixture design based on
AHP-CRITIC analysis, the optimized formulation of Fufang Huangqi cream was liquid paraffin of 3. 70 g, vaseline
of 2. 00 g, stearic acid of 2. 00 g, sodium dodecyl sulfate of 5. 90 g, glycerin of 6. 00 g and extract of 20. 40 g. The

rheological parameters of Fufang Huangqi cream was non-newtonian index < 1, storage modulus > loss modulus.
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Conclusion; The preferred matrix formulation is stable and feasible. Fufang Huangqi cream has good appearance

and is a shear thinning non-newtonian fluid. Its viscosity and ductility meet the needs of industrial production and

clinical application.
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Table 1 Substrate formulation and appearance evaluation of Fufang Huangqi cream

No. FE Ak 7

S AL

1 WAL 8 g, H LM 4 g BIRIG 4 5, =L BENG 2 g, Hl 4 g,k 22 g
2 ARG 4 g, LM 4 o, TEIRAR 2 ¢,SDS 4 ¢, Hil 4 g,k 22 ¢
3 WARAHE8 o, UL bk 4 o, BEARTL 2 g, tween-80 4 ¢, il 4 ¢,7K 22 ¢

BHAPELE T, RO, 0P — 8, A/ NBRL, 5 TR 3K
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Table 2 Scoring standards of evaluation indexes of Fufang Huangqi cream
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10007, 2 A0 35 B 0 3 AR ol [ 2 ik i A5 B iE AT
BEXT FE 8, DL B — R R B AME B o X e 3
TR R 5 2 V) AH X R 1 L BB A T L A
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Ty e T L S ) S DT U S B TR T 4% T 4 s [R] Y
FAXTVE 3, 52 J7 B S 2L 48 b o3 Lo Y 10 5 A B
WL 3 RN ARk R R vk A Ltk
AR TR M R AL E R E 00 0.595,0. 223 ,0. 182,
e RAFFAEAR (1) 2 3.009, — 3 P46 F5 (CI) K
0.005,H n =3 # KM — H PS4 (RI) Ky
0.580, —F M # (CR) 2} 0.009 <O0. 1, Bl 5 451k
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Table 3 Priority matrix for comparison on index pairs of Fufang

Huangqi cream

&R R Mk LIS URERIN Wt
Fe 5 1 2 3
LIDURERIN 172 1 2
TR 1/3 172 1
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Table 4 Relative index data of Fufang Huangqi cream calculated by

CRITIC

B IR SR IRTEAR TRk R Pk
o 20. 656 23.129 18.397
R, 1.180 1.965 1.425
[of 24.374 45.448 26.216
W, 0.254 0.473 0.273

7

CRITIC K AHP-CRITIC i & fin AL ik 71 55 i AL B &
Hoor 5 07 e S AR 7 19 D-B (I TR R S 56 B d gk
Py AL A B, 255 PP WL 5 o R SPSS 20. 0 1
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Xt 3 AR A T T S B 25 A VR4 4 R EA T A 5%
RE T, 455 AHP 5 CRITIC Z [H] B AH ¢ R ECH
0.804 ,AHP 5 AHP-CRITIC i & Ak 2 18] (4 AH %
Z ¥k 0.981, CRITIC 5 AHP-CRITIC i & il AL 3
Z A AE DG R B A 0..900 , 1 1 BL 45 AH O PR 14 1 3
(P<0.05), 00 3 F it 5645 1) 19 9F 0 45 R B4 —
M. SR SPSS 20. 0 B XT3 B AL J5 15 BT A5 AL
R, 45 AHP 5 CRITIC Z [a] (4 A O¢ & %X
y-0.51, R B OGO B3 RV BIT S
Mfs BAEZ MM, W EWE W 2 405 1% &,
AHP-CRITIC 1B A i AU 8 o — WK ALk 3 Sk Bl 2%
B RE,

Table 5 Synthetical scores of three weighting methods for Fufang Huangqi cream s
No. AHP CRITIC AHP-CRITIC No. AHP CRITIC AHP-CRITIC
1 73.969 88.057 76.713 17 77.688 89.763 80. 040
2 66. 184 42.483 58.085 18 85.125 93.176 86.693
3 71.565 64.438 68.871 19 80.575 81.345 79.637
4 88.844 94.882 90.020 20 66.531 84.645 70.060
5 77.688 89.763 80.040 21 85.125 93.176 86.693
6 100. 000 100. 000 100. 000 22 77.688 89.763 80.040
7 96.281 98.294 96.673 23 74.716 83.856 77.802
8 81.406 91.470 83.366 24 88.103 91.512 89.637
9 77.688 89.763 80.040 25 57.611 74.493 62.641
10 58.179 56.782 57.036 26 18.200 47.323 28.225
11 85.125 93.176 86.693 27 88.844 94.882 90.020
12 80.575 81.345 79.637 28 88.013 84.757 86.290
13 80.575 81.345 79.637 29 92.563 96.588 93.347
14 76.856 79.639 76.310 30 88.844 94.882 90.020
15 80.575 81.345 79.637 31 64.128 61.026 62.218

16 77.604 75.437 77.399

2.6 FLE R TG4

2.6.1 D-fefLiRp It AR 0K 50 0F o 45 SR AR
W T A YR L A A 2 ~4 ¢, 1
MNE2~6 g, fEJERR 1 ~2 ¢,SDS3 ~6 g, Hil 3 ~
6 g, R 16 ~29 g, FEULIERE L, F 7L 7 ) B
I 5 9 40 g, i Fi] Design-Expert 11 #{F#£47 D-fe il
TRRHE T, LUFLE B9 AN ULHIR 0 TR R R 1
T SR R P B i TR A T S VE A e A, R G T A
Dy AT, i 2. 5. 3 TR ACE REGT LA TR,
W6,
2.6.2

BIRIFLE WA Design-Expert 11 3044 % 25

BV A BT R R A 45 0 R I R G
RIEA B EMNGITE L (P =0.027 2 <0.05), ik
PR R R SE I A R TR UG o LR AT
4y = = 266.94 - 65.35B — 4 396.89C - 355.47D +
466.59E + 88.23F + 217.36AB + 6 582.83AC +
1 142. 974D - 510. 94AE + 310.93AF +5 166. 73BC +
742.79BD - 558.84BE + 202.55BF + 6 476.61CD +
4 650. 04CE +4 668.21CF + 154. 88DE + 462. 43DF —
468.23EF (L7 P =0.003 6,2l J& 0.264 9,R* =
0.919 8) , Pt W IZ A AL UL & FE B R 4f, ol F 15 J5 8¢
B LR BT AL Ty Y T
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Table 6 D-optimal mixture test analysis on optimization of formulation of Fufang Huangqi cream (n =3)
N, AWIKTSE BEALM  CHIE®  DSDS B OFRIGE e UE LAY
/g /g /g /g /g /g WO T /5y
1 2.00 6. 00 1. 00 3.00 4.25 23.75 10 10 7 5 76.713
2 4.00 2.00 1.00 6.00 5.10 21.90 8 6 9 7 58. 085
3 2. 00 2.00 1. 00 5.40 3.00 26. 60 8 8 8 7 68. 871
4 2.00 3.84 2.00 4.45 3.00 24.71 10 10 8 8 90. 020
5 3.22 6. 00 1.53 4.25 3.44 21.56 10 10 8 5 80. 040
6 2.00 2.00 1.82 6.00 6. 00 22.18 10 10 10 9 100. 000
7 4.00 2.00 1.87 5.46 3.00 23.67 10 10 10 8 96. 673
8 2.96 2.00 2.00 4.35 4.76 23.93 10 10 7 7 83. 366
9 3.22 6. 00 1.54 4.25 3.44 21.55 10 10 8 5 80. 040
10 2. 00 6. 00 1. 00 6.00 5.73 19.27 7 8 7 5 57.036
11 2.00 3.53 1. 00 3.00 5. 66 24. 81 10 10 7 8 86. 693
12 3.61 2.00 1.00 3.00 3.00 27.39 10 9 7 8 79. 637
13 3.61 2.00 1. 00 3.00 3.00 27.39 10 9 7 8 79. 637
14 4.00 6. 00 2. 00 5.51 6. 00 16. 49 10 9 9 5 76.310
15 2.00 2.00 1.00 3.00 5.12 26. 88 10 9 7 8 79. 637
16 2.06 2.10 1. 00 6.00 4.12 24.72 7 9 9 7 77.399
17 4.00 2.35 1.50 3.00 6. 00 23.15 10 10 7 6 80. 040
18 2.00 4.84 1.00 3.00 3.00 26. 16 10 10 7 8 86. 693
19 4.00 6. 00 2.00 4.76 4.21 19. 03 10 9 10 5 79. 637
20 4.00 4.23 2. 00 3.00 3.42 23.35 10 10 7 3 70. 060
21 2.00 6. 00 2.00 6.00 3.00 21.00 10 10 10 5 86. 693
22 3.12 3.89 1.04 4.43 6. 00 21.52 10 10 7 6 80. 040
23 2.98 3.98 1.55 6. 00 4.24 21.25 7 10 9 5 77.802
24 2.98 3.98 1.55 6.00 4.24 21.25 8 10 10 7 89. 637
25 2.65 6. 00 2.00 3.00 6. 00 20. 35 6 10 7 3 62. 641
26 4.00 6. 00 1. 00 3.00 4.92 21.08 0 10 0 3 28.225
27 2.00 4.49 1.70 4.48 4. 80 22.53 10 10 7 9 90. 020
28 2.00 2.00 1.77 3.00 3.00 28.23 10 9 7 10 86.290
29 2.96 2.00 2.00 4.35 4.76 23.93 10 10 8 9 93. 347
30 2.00 4.49 1.70 4.48 4. 80 22.53 10 10 7 9 90. 020
31 4.00 5.12 1.00 6.00 3.00 20. 88 8 8 8 5 62.218

TE M SRR M 20 20 10 235 Z5 51T 43 = 0. 185X +0.282Y +0. 5322, X, Y, Z 43 5l g Sh WLk AR ok Jee Ak s Atk s o A Ak 33 1) 080 5 A

WAL B = [ (SEINME — /MDD / (RORAE - Bo/MED) 1 x 100,

2.6.3 Hibis VIZER IR e E VL B AR,

I ] Design-Expert 11 & x5 i ab 75 BEA7 0 1% , 15

Bl Al 2 Ak J7 9 WA A i 3.70 g, Lk AR

2.00 g, f# 5 MR 2. 00 g, ke HEBLIREH 5. 90 g, H

il 6.00 g, #E MU 20. 40 g, % bR L kb T7 #E47 3

WU IR, T 22 [ 22 = (BIIN(E - S fE ) /
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A x 100% ], 45 5 255 31 53 3000 AH 5 S5 0 (B Y
224535 h 4. 5% ,1.2% F1 1. 2% , 3% B Fr 22 57, B 4K
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SRR [ €35 2°/Ti BV 7 5 I 32 °C, 100 000 1 000

B (r) Ab T2 ~500 s A 00 e B ) T R Y 1 k
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AR A FE R BB AR n <1 Wik n > 1,2
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Fig.1 Rheological curve of Fufang Huangqi cream

2.7.2 #AFHUAE BGEERE T HEAFTET
AR L [, ] €35 2°/Ti BlEE 1 % 2 iR 32 C,
WA (f) 4bF 0 ~48 Hz, KA REAL 1 (G') , P FEAR
(G M EFEE () BEMAR M 2404 O, WK
2, GiRRIBE f R R,GTR G R B H
G'RT G, UL 2B B A By fa @ Ve, A R T 17
fif o WLAN, FLEFRY n 7 Bl S B0 AR, X SRS
SO i AL BT U R S5 — 3 .
3 itig

TE 2 18 b5 B 256 IACTEANY i i 22 45 3T 48 b
AR RBOC yEE . BAT, THEACE RN %
AR Z , E B AR A A& WAL 2 26,
FOULIR AL 3 R H 9 094 AHP il Delphi 3%, 5
Delphi 4 Lt , AHP 0] i 6 0 14 {5 B 58 T Ml 15t
B IE LR, S B B 2 R gk 2 kb, &
WA A Sk H A CRITIC, 3 840 A0 B e 45, e
LSy TR PE RO RSO JIVE A PSS -F 7Y ' 4
R DEOUA M B TC 6 W 25 G 48 bR, 10 CRITIC T 23
FE0 T PR 1] B X L B BE R wh e R AR AR A%
TRAS 5 ¥ B R R, AR SR B W Y & LR &

fHz
=G =) GO~ =P

B2 SEFEKIBTHREEEHE

Fig.2 Rheological performance curve of Fufang Huangqi cream

PN T B AHP-CRITIC {i & I AEE X 2 1A 4
R BRI 4 S BEAT 25 5 AL 0 A, BE T LG S AHP
5iR Z0 A8 S UL R T, R B B L B Kl £ B, ek A T
CRITIC X 45y [ 52 0 5C R A9 2400, Sk 17 3FA0 6 4
73, A BRA K 2 FhIRAL TS 1 B D0 i de KAk,
ST ASTE A A5 2R A B R MR A S B AT O R 25
5 I AL T O B S AR A S

e 25 W5, A T B 38 B 7 A A
[ (4 e 35 R B, O T AR BCHR A ) Ak D TRE HE R A
B T2 55, 00l A py il 38 B0 O ik e o
BT R S S IR B S B A
F4 S 96K B2, (E Y 5 B DR A > 3 A, il kL
WU R s 5 H At B A EE, DB A8 TR RE Bt AT
L A5 1 A L A B B9 EE A G T A
SRR TG R, AT LR 45 5E T P9 B O ] A HL 4 i
M TR 25 08 At T S D R B — DR R U, B
A KA SRR 2 B bR R A
R WOAS SO AT D B TR RE R A A A
R FLH A AL TT .

AR 48 WSy A L IR (8] 45 5 ] A AF
FEW AL T A (5 Wi sh iy 4 B g 2 B L E R
PEFT U AL A5, T LA 23 A oA T 4 A R 0 AR
SEVE , ARl f5 W B 06 T 1 R AR A Y D) LR A B
AETURLE AR SO R S B YR 50 K 5 ) 5
RIS K #E 47 Ostwald-de Wale % J7 12
WA G R AR n <1, BRI M RFLH B TR
PR, ELRE BT D) 3 =R 04 38, L 36 2 R A
HA STV (4 Fe v AEsh B9 U1lse b, ZLE P
(1 5k 45 M BE IR T b 7, 2 B0 il RE A 1 K T AR
B, U ARE PR o AR SO T I R S F 5T X
WS 07 LB AT T RN R S B R
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