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Study on the Formation Technology and Dissolution in vitro of Ibuprofen Dropping Pills
MENG Ronggian, WANG Man, GUO Cong(Dept. of Chemistry and Chemical Engineering, Taiyuan Institute of
Technology, Taiyuan 030008, China)

ABSTACT OBJECTIVE: To study the formation technology of Ibuprofen dropping pills and determine the dissolution in vitro.
METHODS: Based on single factor test and with the spherical degree, drug-loading rate and pill weight variation as the evaluated
indexes, response surface methodology was employed to screen the ratios of drug to matrix, drug solution temperatures and eryo-
genic temperatures in the formation technology, and verification tests were conducted. The dissolution iz vifro of the/dropping pills
prepared by the optimal technology was investigated and compared with that of the preparationsssoldiin the market. RESULTS: The
optimal formation technology of Ibuprofen dropping pills was as follows as the ratio.of"drug.to matrix of 1:6, drug solution temper-
ature of 83 °C and cryogenic temperature of 7.3 °C. In the verification tests,pthe'self=made dropping pills demonstrated a spherical
degree of 0.945 9, drug-loading rate of 99.82% , pill weight variation of 0.040 28 and drug-loading capacity of 30 mg/pill, with
the actual comprehensive score of 0.972 5, deviating from the theoretical one (0.980 0) by 0.771 2% (RSD<1.5% , n=3). The
dropping pills prepared had a dissolution zate of 25.36%at 5 min and an accumulated dissolution rate up to 90.12% at 30 min, sim-
ilar with the Ibuprofen tablets sold'inthe market m.drug release in vitro (,=54.91), conforming to a first-order kinetic equation.
CONCLUSIONS: The optimized formation technology is simple, stable, feasible and well reproducible, and the dropping pills
which are preparedby such technelogy can release drug quickly.

KEYWORDS | “Ibuprofen; Dropping pills; Response surface methodology; Formation technology; Dissolution in vitro
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A2 R Crb B B 24 A 8 F 9 96, 4145 100179-
201406, 44 : 100.0% ) 5 A 385 25 J5URH2Y G AL 2440 Wl Ak T8 BR
SN S 20141224, 41 1 96.73% ) 5 A 18 25 A (W IR IE L2
TS 141230, 141201, 141116, HLA% - 0.1 /) s R — &
B R EAL N R Al IR 2 B (PEG) 6000 (43 M4l , K
TR IR 2R A BRA DD -
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2.1 WG EENEHENEL

211 ERIRTEE 854 SCRk[5-7], % B KAl pH
6.8.7.0.7.2 1Y R £h 2% /i (PBS) 25 25415 1 45 1Y IR i 15 1L o
2 2R A5 25 AE pH iy 7.2 19 PBS 7 15 min Y R AT 58 475
fi#, M AE pH 4y 7.0 F16.8 19 PBS H U SR A15 % , 1E 2 85 ok h
JUF ARV, ek pH o 7.2 9 PBS (LT fRi R PBS) 47
AT e BRSNS 5%

2.1.2 B RW K AR E BT 20 IR i LS T &
Jo R O AT R VR T A 0.2 mg/ml B X B 45 Yk, SR 48
AN-AT WA 66 RV, F PBS SRS 6 B, 76 200~400 nm 7
KICB N AT . 250 A% 45E 222 nm PR AT e KW
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e, AL HEZS FRALTE 222 nm K A IR L I G B 1) 5
M), 45 28 PR AL 6 BE 2 0.005 , 156 B AL 6 A 15 25 i RS
JURTEHHE . o e e R W 44 222 nm.
2.1.3  FRUEMZMT] o BIRE 2 EC2.1.27 BT B IR
P4 1.25.1.5.1.75.2.0,.2.25 2.5 ml B T 25 ml &5, A
PBS i Bk R ZI L, #2450, il BT s vk BE 43 9124 10,12, 1416,
18,20 mg/L FYAT 1% 235 BRIV, T 222 nm 34 A0 1L
SERE L DI IS SRR TR (v, mg/L) R AR AT WG ()
INAL BRI AT 2P T, 45 105 5 i y=0.030 3x+0.051 9 (r=
0.998 3) , i SR IEE A 10~20 mg/L.
214 FEPEES IO ISR AL 20 S, RN, FRIRC6 £y, B
BY249 10 mg, GRS BEZE 100 ml B, 1A g i iAW, 3508
(25 C) FFHEO0.2.4.6.8 hi7E 222 nm AR E HR L
BE L SEHL WG REE R RSD=0.832 5% (n=5) , Z WA Sh A W
TE8 h e M R AT
2.1.5 TEEMRE  B2.1.4755 NSRS 6 4y, F 222 nm
WA AL SR . 255, WG 1 RSD=10.353 7% (n=6) ,
KR EE R
2.1.6 FHEIRE  BC2.1.3700F W E N 16 mg/L (1A
T 5o HE S VA T, 4 SR T RE WG 6 Uk, 45 R H W RSD
0.234 1% (n=06) ; & H I 1 K, LM% 5 d, 45548 H 7] RSD
41.362 3% (n="5) , LW R % B R4
2.1.7  OFEEMCERIAIE®  FREAN T HLRS SRS MR 9
By, 439 BT 100 ml IR A, RLAL 5 o E 2551 80% . 100% |
120% , 43 A% % W O BRI 4698 (0.2 mg/m1) 5.5, 7 . 8.5 ml
530 AR, LAPBS R EZIE PR 5), 4. T 222
nm {4 A HL U BE SR SRR iR, S5 IR 3N
19 T E5 RS [B] 0% 43500 R 98.12% . 99.23% . 100.76% , RSD=
1.334% (n=3) , FBHA 5 1 MDA 5y HERA B
2.2 WEFHANEE

TN B AR A G N 3R 1R 9 PEG6000 £ by ik 3k
JF o FREUH BRAL O b, $ie I — 2 W EL ) S 2R ATIR A, K
I INAADEEE Ak, Ik RS HEREZ 30 min, PTG
2RI E VA TR AE — aE AKOT STl I 1T, T R e A
30~40 ¥ii/min, K5 25700 A F SEREIR A ER P . AR
R BRI AL, W 2T AL TR 1 — R e R SRS R
2.3 BRZRBVSHFEZEERZRKE

DAL E (>0.8 FA4% ) (25 %(90% ~100% Z [A] A&
¥) UEZES (£ 12%Z [0 A4 ) ARINE 4 iR (<
30 min SAAHE ) FPEA FEAR , 8 H R R AL ) N
KK o S FaPRTH A ™ B 5 = R i AL ok A2
(SRR (L) ST 2257 =X, (e —3)/% 120, Horh  Hy
T ALEY T, x A 20 R0 AL 4 A 32 R = T AL A K IR
SRR /B A i < 100 % o
2.3.1 ZiY SRR EL  RE R A 85 C AR
B 8 °C IR Y B o 12 om, AR UK RIS 25 5 L T 1Y) iR o
A 1:3.1:4 . 1:5,1:6,1: 7, 45 KX AU R R0
SRR Y SRR R O 1:3.1:4.,1:5.1:6 5% 4F
T A LT 22 5 R R AT A AR B A R R T
90% ,FTEAAKTLIE N . (B4 254 SRt 130, B4
75 B T) A 40 min, ANFFA2ER BOHERR . 242595 SE
FoA 1 7 e RS B 4 L5 & A K i, A 2 A AL
AN RN Y A7 (R 4% 1 5 U 95 S R AR5 R, cHE
o A 52 M . T 6 R 2 R 2 ) 5 R o ) o o EL RS 31)
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A1:4.1:5.1:6,
232 ZPORE WEAYW ST R N L4 AR
78 °C I HE R 12 om, 4 YR ek AR 25 I B A 80,83 .85 .87,
90 °C, B E45 /KX IR S BRI . 255 R 16 5 25T
TEEAE T, il ALALE 22 5 R B S AF S bnife, 22 %
YIiA5190% LU b (H 2SR B A 3 90 CHE, #2543 7 F I 24
TR 80,90 CHY, A4h 58 435 H I E] 23314y 38 .35 min, ANFF
AR o R s i L TRT R B8 2 B 2 TR A4 R 83
85.87 C.,
2.3.3 IR WEAYSEFNF RN L4 2R
4185 °C A 12 om, R ECAS VA IR EE 4 6.7.8.9.,10 °C,
BRIV AT AR, 45 TR 5 AV IR BE A1
T JT R LA R 25 S R [ A S bR 5 22 VA TR
10 CH, 3R25 R R KAE N 107.2% , RAFA LR A IR Ny
6 CHY, ¥ I IA] A 37 min, ASFFAE3R . HChf e i oy 1 a0
HRE SRR B K415 7.8.9 C
234 JHEE RBIEZGY SHEIEMRE N 14, IR E N
85 °C., VAR N 8 C AR AR FE A 11.11.5,12.,13
em, 5 ERZ AKX AT IR o 45 R TE 4T A%
P A R L, AL 25 SR A A A s IO 11.11.5.12 em
I 3825 R AL H AR, BT 100% , R AM g H s fa) da JL - #32i
30 min; MR 13 em B 28255 TR 2 94.5 %  ARHMNES i Bisf(a]
A 30 min, FCHERR . PRI ON 11,115, 12 om X AL &
S FE AN, T A, Y VR TR v A P L T B A
B PR A I, AR R [ e TR R 12 em.
24 WIMEERARETE

FER R ORISR L I S S T A (A) V2
W (B) il HLE (C) b B 28 i, i Box-Behnken i i/ [f
O AR L R I ALE 25 5 RS A VT ki g
(A0 (V) =825 x0.6+ (1 — L2 F ) x 0.2+ 5] 4% JiF <
0.2, BT 3 PRI ZR 37KF-réyma 1 17 43 A ke o 1% 3R 5K
W IR ZHE S EE I 2, TSR L 3,

x1 BEESKF
Tab 1 Factors and levels
SES

MY S ERRRL)  BORRE), T C GHATE) T
-1 1:4 83.0 7.0
0 1:5 85.0 8.0

1 1:6 87.0 9.0
R 3R 2 AT, 2 MG, 25 DR 2R 5 0 R A A [ 0
% Y=0.94—0.019A — 0.021B — 0.013C — 0.008 AB+0.006 AC+
0.010BC—0.010A*—0.002B*—0.019C?, [A] 445 % F=4.93, P<
0.05, % B [nl I 7 A 78 4 5, s S 7 B R S0 AR MR P=
0.101 6>0.05, KB4 I8 2, BLBH LB SDLA B R 47 HLBg
S AT 18 S50 AU A5 AT vE AR TS A0 Ao DA Tl A AR 2R
B R IR 2 T DU R — kI A (251 5
FL T EE ) A B (Z30RLE ) 52 itk i 25 (P<<0.01) 5 IR I
"R R 3, AB AC . BC X HAE AR E % (P>0.05), it ]
1, £ 520 B X LE G s R R L M R R . FE
JIT IR 45 PR 27K R DY , 42 B 285 SR I sZ i HE Iy, 75 1 52
M 7 Y% S ALY T2 R R HE P W B>A>C.
4R T U R o A AR i) o7 T R L R R, A
PRI 22 X0 A 945 25Tk ALt ) s T, ) 7 T 5 SR LI 1, R SR T
AR AR Ty 78, LAEEG T4 R dE bR 45 240 ¥ 25T ALRY e
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Tab 2 Arrangement and results of the tests

HIFF A B,C C,C BEE #HZiR % PLEER SHRY

1 0 0 0 09231 9227 0.061 66 0.9259
2 0 0 0 09474 9422 0.065 41 0.9417
3 0 0 0 09474 9488 0.034 20 0.9519
4 -1 1 0 09274 8477 0.040 45 0.886 0
5 -1 0 1 09231 8648 0.041 53 0.895 2
6 0 1 1 09474  83.06 0.03718 0.880 4
7 0 1 -1 09231  86.59 0.040 31 0.896 1
8 0 0 0 09474 9241 0.040 13 0.9359
9 0 -1 -1 09231  99.86 0.021 32 09795
10 11 0 09474 9452 0.034 35 0.949 7
11 -1 0 -1 09650 8587 0.052 98 0.897 6
12 1 -1 0 09244 9723 0.063 25 0.955 6
13 0 -1 1 09737  89.37 0.041 93 0.922 6
14 0 0 0 09231 94.85 0.03173 0.947 4
15 1 -1 09350  93.88 0.057 29 0.938 8
16 1 109244 9024 0.065 60 09132
17 -1 -1 0 09744 8972 0.052 42 0.9227
K3 FHEDWER
Tab 3 Results of variance analysis
R F A i F P
T 0.011 9 1.195x 10 493 00236
A 3.034%10° 1 3.034%10° 1251 0.0095
B 3.536x107° 1 3.536%107° 1458 0.0066
C 1.265% 10 1 1.265% 10" 522 0.0563
AB 2372%x10° 1 2372%x107 098 03557
AC 1346107 1 1.346x 10 055 04806
BC 4244%10° 1 4244107 175 02275
A 4428107 1 4428%10° 183 02187
B’ 1372x10°° 1 1372x10°° 0.057 08188
c 1.537x10° 1 1537107 634 0.0400
WE 1.698 x 10 7 2426%107
AT 1.285% 107 3 4282x 107 414 01016
s 4.133x 107 4 1.033x 107
S 0.012 16

Do L2 254 5 R L 12 5.88 2530 83 C il
TREET7.28 Co 56 bR = T2 K U T L R 2l
Y5 R FTR L 1:6 25T 83 °C VA TRIE 7.3 °Cs 4850
S (B4 0.980 0,

0.98 11

Bl BERMEEITSHNG R EE

Fig 1 Response surface of every factor to the comprehen-

sive score
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(5. 15042301, 15042302, 15042303 ) , IS [ KL B 4 0.945 9 |
2 HE N 99.82% F-HHIUE 25 5F 4 0.040 28 . T 2N 30
mg/Ho FEBLAAFHIA (AT ALLE A VA I SEBR N 0.972 5, 5
FRIE(E (0.980 0) 22 {H H7 0.771 2% ; RSDE I <1.5% (n=
3) VLB AR IS T A BT AL SR MR AT i T A T
2.6 HINAHERE
ZEASCHR[1TTAN 2015 47 I T 25 30 (DU ) 35 1 B
AR 1k CHETR) W5 “2.57 101 T il 4% 9 3 LIk AL A9 AR Ah i
B TE 4 PV AR A PBS 900 ml, %38 : 100 r/min, Jii 5 -
(37+0.5) °Co BUAHIAT IS AL 3 4y, B0 10 Hr, 43 B ETF 3
AN, 435 2.5.10.15.,20 ., 30 min B HUFE 10 ml ([ B
ANFEERA ), 7 B 0.45 pm S FLIERTIELT , BUEauE A A
P TR, E I BRI B iR 22 i 2 . HUA
BT RIVE S ), BREEC3 A, $i b vk BRI
R, 8 F AL S T R R oz 2k, 25 SR LR 2.
100 &

801
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2 BRIEASHERFEEINE H 2k
Fig 2 in vitro dissolution curves of the self-made dropping
pills and the tablets sold in the market

HIPE 2 T, ST A 25 AR Fe s, BRI AL 5 miin B fAC
SMEE BN, 0 26.21 % B ZGAHX R 5 £E 5~20 min Y, B2y
BRI s 76 13 min S MEE 25 8 3 T8 570, 78 30 min i
KF90.12% , ST A REEIL . X UL A Rl AUERCPR,
AR 25 RE R, B 24 50 & RO MU, A SRIB B ek 7 Al 4
F AR AR R F B

K B LA T R AT 22 S ) AR LR PR AR
(f)o 45, £=8.803<15,£=54.91>50, KM [ HliH AL 51l
B R RASMEEZG T AR L
2.7 KSNERHBIETE

A SR Hh R AR ) A0 , 6 FH A [ 9 7 R S A1 3% 25
AR AT G TR IR 40 G52R T ILTE MR 24
e —Rah i (r=0.973 7).

F4 HBFEAEIMNEHBOBEHE
Tab 4 Fitted dissolution equation of Ibuprofen dropping

pills in vitro

e r
B2 0=0.027 4t+0.188 4 0.9305
—% In(1-0)=-0.084 12¢+0.049 99 09737
Weibull J5 7 In{In[1/(1-0)]}=0.922 3Int-2.331 09253
Higuchi /7 0=0.194 3¢"*~0.104 2 0.9540
Peppas Ji 2 1n0=0.589 6Int—2.056 0.941 8
3 it

ABIFFEAE B DR R f Al b, )P o 0, T T A1 3 25
THALE T2 ATAA o 1TSS 28 g i 7 T 2 55 o 4 0 S
T AU BSR4 S DR 2R B AR AR A T 4R, USRI A
L2280, 5 A IZ 0B IE S Btk A, %07
VAT LATE 5 2 1A A DX IR i I -5 6 AT 3% 22 (1] £ P
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Optimization of Processing Technology of Honey-fired Polygonum perfoliatum by Orthogonal Test

SHEN Wei', LU Lifeng’, LI Heyu’(1.Dept. of Scientific Research, Shandong College of Traditional Chinese Med-
icine, Shandong Yantai 264199, China;2.Dept. of Traditional Chinese Medicine, Shandong Drug and Food Voca-
tional College, Shandong Weihai 264210, China; 3.Tianjin Ubasichealth Nutrition Co., Ltd., Tianjin 300457,
China)

ABSTRACT OBIJECTIVE: To optimize the processing technology of honey-fried Polygonum perfoliatum. METHODS: The pro-
cessing method of honey-fried P. perfoliatum was optimized by L(3") orthogonal test with the contents of effective component quer-
cetin and water-soluble extract as comprehensive evaluation index, with the amount of honey, moistening time, baking temperature
and baking time as investigating factors. RESULTS: The optimal processing technology was as follows as 30% honey, moistening
for 120 min, baking for 50 min at 70 °C. In verification test, the content of quercetin in 3 batches of honey-fried P. perfoliatum
was higher than 0.05% , and the content of water-soluble extract was higher than 25% (RSD<2.5% , n=3). CONCLUSIONS:
The optimized processing technology is stable and practical, and can provide reference for standardizing the processing technology
and quality control of honey-fried P. perfoliatum.

KEYWORDS Polygonum perfoliatum; Processing technology of honey-fried; Orthogonal test; Quercetin; Water-soluble extract
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