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Preparation of oral lyophilized tablets of gastrodin-coated micropowder
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(1. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China; 2. Huarun Sanjiu Pharmaceutical Co. , Lid., Shenzhen 518110, China)

ABSTRACT. AIM To prepare the oral lyophilized tablets of gastrodin-coated micropowder.
METHODS Fluidized bed bottom spray method was adopted in the preparation of coated micropowder, after
which the oral lyophilized tablets were further prepared. With mannitol consumption, pullulan consumption and
xanthan gum consumption as influencing factors, comprehensive score for appearance traits, moisture,
disintegration time and the sedimentation volume ratio as an evaluation index, the formulation was optimized by
Box-Behnken method, then the taste-masking effect, appearance traits, moisture, disintegration time, content
uniformity and dissolution rate were investigated. RESULTS The optimal formulation was determined to be 44. 20
mg/tablet for mannitol consumption, 3.70 mg/tablet for pullulan consumption, 1.30 mg/tablet for xanthan gum
consumption, 66.67 mg/tablet for coated micropowder, and 1.5 mg/tablet for sucralose micropowder, the
comprehensive score was 17.43. The obtained oral lyophilized tablets demonstrated good taste-masking effect,
appearance traits and content uniformity with the disintegration time of 3-5 s, whose dissolution rates were less than
5% within 3 min in the simulated oral environment ( phosphate buffer solution at pH 6.8) and more than 85%
within 15 min in the simulated gastric environment ( hydrochloric acid solution at pH 1.2). CONCLUSION The
oral lyophilized tablets of gastrodin-coated micropowder display good taste, ease of swallowing and simple and

feasible preparation process, which can provide a new idea for the taste improvement of other oral lyophilized tablets
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and unpleasant-smelling raw medicines.
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method ; Box-Behnken method ; quality evaluation
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257000 TN, ZRFILE (5~9 %) FMBFEAN
(80 B AA7) 2, I FLiX 2 Fh A REHI A7 15 25 ) 75 WA
RMER R, KRR ZERRELES SN2 —, B
AYURRRVER, WGRECR R BHATHSE L
FIRIGLHG 7] e Sy, Hod F v f
FIRFEL T, X7 W R B AR A A0 M LA AR FH 7]
B AR EARIE T LR AR, (A2t
TR, BB PER AR

FIRA T o —Fh B A BRI, RS ET
PR P AR A PR TR S, IRAT B Z LAY
B ARgERL | E DK B AT PR AR, SOGTE HIK
R, AUEMEREREAE D B AL, LHE TR
WA PRI B 2 (R e S 2 ok 24 0 DR 2 fi 11
fiE, WO SRR B RIRRE A B B i
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— B R, AT Rzt A3 A FH 24 750 2 £
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1 ##
L1 XA KERE (5 20240108, L7737

il A BR A A, B AR AR L (it
78236011, BRifE T R JRHl 25 A R 2\ ) 5 Eudragit
E100 (#t5 B201201624, 7 [ jw ) Tk 4 M) ;
AR (5 202402114, T PG EIE LW AT &
BIRARD); HEERE (5 192100012, 3 E SPI
Pharma 24 F]) 5 LAY (Hit*5 F303C240401, Wik
BIENRA R R TEATR) 3 22806 (3t
45230402, REfEIFES A A RAF ), LM
(it P220703, VLIM B T2 AR 5 FEME
(HIb%5 20230215, )7 PG 4R AT K Y7 608 A R A
Al); HE2L (LS 2024060201, 1R gl
YRR A BR A WK [t 5 150LB8,
DI ()7 R) HIRARAR]; #EE (5
20230904, VLAMAEZARRA ) ; FE8H 21 4k
Z E50 ('S PDR543866, EEAILAT); =4
TERE (45 A0068500001100, Y174 B /R 125 & Bl 24
WABRAT) ; BERR (H5 20230711, KEHRH#

MA2A A A RAF) 3 8 (5 F23NCE203,
£ [ Fisher Chemical A H]) .
1.2 AL%E  FBDGC-20 BWALIR (A 5 8 2 il
AR/ E]) ;. CTFD-18S R T-HL (75 5 7Kk
EANEFH T RHEARA ) ;. AX2202ZH B 1K
o CEMBEEUERARRA ) ; XPES6 BIHLF K
S (FHi+ Mettler-Toledo 2y &) ) ; Waters Arc HPLC
AU S SO A (€1 Waters A 7]) 3 U3000 %Y
RO AH %A (3 [E Thermo 23] ) 3 JIT Phamar
5000 %1 SEM/ 37 & S A4 Ha 7 B A4BE ( H S Hitachi
Zvdl) 3 BT-1001 B GEfy AR 22 A (PHAR E FE
INESE RN T]) 3 Mastersize 3000 5 356467 & 0 A
A (R3O EAwED
2 HiES%R
2.1 EmEAEME R HPLC ¥,
2.1.1 (Ai%4MF  Kromasil 100-5-C,, (0 3%4E (4.6
mmX 150 mm, 5 wm); BN 0. 05% W R-2 5
(97 : 3); ARBURE 1 mL/min; iR 25 °C; &)
B 220 nm; FFFEE 10 pL,
2.1.2 XHREIATR RIS KR PRIBOR R 26 BB
10 mg, #1200 mL &, WEHHE IR E
7, BIfE (50 wg/mL)
2.1.3 fhmidm s WO RET R L A, &
F 50 mL &I, IAGEEFEAE, SR 10
min DU H S RV, A EEIE, W EZR,
KBRS mL, BT 50 mL BHT, HBEER,
A, RIAE,
2.1.4 LREMERAE WRORATHFEAR 1A,
Fie “2.1.37 TR 7 BRSPS, O AR
o HEEAL L RS PGS B, L IE IR R
U, 768 “2. 117 W% &0 T dErem e,
2R FSPEEC T, RUNZONER BRI,
2.1.5 MERRFE B IREUR MK E X I 5 IS
H, % C2.1.27 WUR 5k g ] A i e vk R
10, 20, 50, 70, 100, 150, 200 wg/mL YR,
B “2.1.17 TGS AR . DAXE I & 5T
B AR R (X)), WA AR (Y) AT ]
9, 1897 R V=19 589X+12 266(R*=0.999 9), 7
10~200 pe/mL JE I P ZPE R R4
2.1.6 RDRR, EaRFEEE K0 RS IR OB K
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RN RV B, 7E “2. 1,17 TS AT
HEREIE 255, XIS B VR R 0. 05 pg/mL
BF, fEMEE Ry 3 01, ROAGIIRR ;X B o i vk
JEHR 0.1 pe/mL B, fF8EEE 10 2 1, BP b
R,

2.1.7 #wEEM®RRE A0 RET R, #%
“2.1.37 TR S EATHIE 6 i I,
FLUEMEIT 8, MELUEW, 7 “2.1.17 Tkt
TFHEREIN A, MR RBRE & RSD M 1.87% , %
Wz i M RAT

2.1.8 ENEHERE BRI G TEA [F EE]
FHIARILES, 4% “2.1.3” T F 7k FirHl4 6
B3k oV W, L OB R Uk, ISR IR, 1
“2.1.17 Wit PRI E, S <2.1.77
TUF 6 ik fm WA Tt g, AR R R & &
RSD 4 1. 48% , Kz 7 ik g % B R 4T,
2.1.9 Rt ORE B WOBOM B s
WiE i, MALIERRE g, IS UEW, F 0. 2. 4,
8. 12, 24 h 7E “2. 1. 17 T & F T aEREI 2,
IS KPR W T AR RSD <0.5% , FWIAIKAE24 h
PR E PR R AT,

2.1.10 el 4% “2.1.37 WUR ik
il B AR, AL DT 'S (AR, BT 9 A
s, A 3, B30y, A BIINAKMKE N
ML 20, 25, 30 mg, TANAHEMITELRE, 5 5]
B 80% . 100% , 120% 7K, FhFLIEMET UE, Hust
UEWR, TE 2. 117 WEGEAME TR E, THE
IR, 2558 RIFRZMFE IR 96% ~100% ,
RSD 0. 17% ~0. 84% .,

2.2 LR H BB RN

2.2.1 #I&EFE HWERKRKEREBZERE, A
alifl 7K i % 250 mg/mL I, A5 AL T B G AT 4
FALL (100~200 wm) B TFHALKS, 72X 50
m’/h, HEXGREE 55~65 C. ZEALJE 1 100 ~ 150
kPa ., PPRHEIE 38 ~45 C &M F A7 IRmE 125, 7%
25 F LG 100% B4, 7530 F 2550k, FREL
Eudragit E100 i& &, fil A 70% Z B % 5¢ 4 K i,
BT b, R A Ak, ik
5% P AR . PRI 25Tk iE &, B T LR
H, FERUE 40 mP/h, SRR 33~47 C | Fib)E
71150~240 kPa, PPRHEE 28 ~29 C F 7K Mmifl
K, WEE 5%, T, EIfS,

2.2.2 PEMHERR
2.2.2.1 kitg
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PAZS SR, BRI AT B R e i 3|
o, SN E ERURLRE SR AT A 10% | 50% . 90% i
JIEXTREATRLAE Dy Dsy Do Ko Fo 43473 0 [ A 53 A
e, FAT 3k, BCR¥E, AKX (1) A
(2), 459, D,yH 252 pm, Dy A 309 pm, Dy, A
379 pm, KIAESFATIE I 127 pm, R4S 50
9 0.41, YITEHORESH ILIE 1,
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1 REZERMHTIEHBNEE
Fig.1 Section microstructure of gastrodin-

coated micropowder

2.2.2.2 HEERMERE MRSMA . BB pH
W (£5.5~7.0)1"7 ) WEREH 30 1/min,
A5 pH 6. 8 BERERZZ 0P, A AR 900 mL., 45
RILE 2, HUILATE, A E 25% 254 10 min
WA HEAET 1.5% , 60 min AT 20% , it
AHEH 40% LA LAF 1 h JLFJEHH, 5
MRBOR BT, FFEER,

100 ——

80

BHE%
2
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{/min

—— REK —— 6% —12% —+—25%—40%

B2 XMEBRUHBHML (x5, n=6)
Fig.2  Dissolution curves for gastrodin-coated

micropowder (X+s, n=6)

EVEE . RABEPLAE I, ZHE 6 40K
FEF o> I X R AL PR ELAC TRy (METE 25% ) M
TCHERALBEE AT 2%, 70 5IH0. 1 ¢ BT M
TR 1T min JEnk i, PEBRIE, SR, ZHETRAL A
AL AR 75 H U L-P-JE R, T JCHE R AL L
AR s gk, MELLEZ
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2.3 v RAT A FEESZ RN

2.3.1 il FREALLKIE |, OISR,
P Fk VARSI A ACTON T TR, KPR E
i a3 B TEE S fE-80 C Rl 2 h,
RIS,

2.3.2 WFMENR 6 AREEHE TR, WG
SMIRMER . KA RAfRETTE] . DORRARRRLL, B4R
bR 5 AR, X 0~5 45, E4r 204y, SMESH
MRET R Bife 2 OE b, FFRGES Y, &
U Y= ANAIR 23 B0+ 7K 43 43 B0+ i it B 1) 43
A ERIN LN AN R

2.3.2.1 AMUMRR OWER D IRVRT R Bt R
RBEREOL, By —, RBIsEH, BITE A,
R EE R R AR A AU 10% , 755 485 Bl
ABIEY, 1 R bR R ] 80% ~90% , WU
RISEHE, NGANEEST, BITIR M, Bk
BEORRE SV AR AN L 10% ~20% , 15
44y, BUEAEE, 1R 6 &G R ] 70% ~
80% , HUH R AIRSE#, G ANEFT, HITEH
Wy, rPOREORG BE | ORh BE BT AR N AR AT I BN it
20% ~30% , 1% 3 45 Bl ARYs), 1 Mgie b A
FILLA] 60% ~70% , B 7B 5y, 34T )5 AT,
B ERGRE | ORGRE SRR AR B T AR AN R T 30% ~
40% , 1542457 BUEARE], 1 MEiE s 55
50% ~60% , BCH R BRI Bh iR, BT IS Wl e 1k i,
JEELRGRE | ORGBE ST AR 4R 5 AR At 40% ~
50% , %141,

2.3.2.2 KAy SRR PR E K 43 SRS
IKGIART 5%, 135585 Koz 5% ~7%, 1534 715
KGFT% ~9% , 153 45 K5 9% ~10% , 152 47
KK T 10% , 151 45,

2.3.2.3 JfERtE BOOMRG TR 6 B, FElR—
AR 40 mL 37 CAifbK s FRmLp, B
FOERMAE, IO EY RS s A
N, 155755, WiffETE 5~10 s, 15 4 4, ifiat
[ 10~30 s, 93 4r; HAfEITH 30~60 s, 52 4);
AR TE] 60 s DL b, 451 4%,

2.3.2.4 UIBEAEBLL HIREWBEIA 50 mL &
Hr, EEK 15 min WUTRETE 0L, THAA X UTRE K
TR = AT TR 5 8 B/ Ao R s = B 5
min WITFEAF L =0.97, 15 min §=0.95, 145
435 5 min WUTREAARFLEL =0.95, 15 min N =0. 90,
84 45; 5 min NULFEARFEL =0.90, 15 min =
0.60, %3 47; 5 min WUIFEARFLL=0.6, 15 min

N=0.3, 824 5 min NITHEAEMLIL=0.3, 15
min N =0.1, 514,
2.3.3 HRHRAR
2.3.3.1 EARIRE HE R1~2 8w, U
25 R B SRR 2 1 1 IR AU R A7,
figmp i), JF HH S EOR, AV, H AR i
(BB, O ZefiE ol 50 mg/ F o

K1 BEFFEMEER

Tab.1 Results for skeletal agent kind screening

eSS AR A
HEsmE  HRISER Bittl)— R mtih Bk ae 9.2s
AR TIREG B A AN, R MRS, T EAS > 1 min

B JCIR eI
ZZPWIRG R RO BT AL RERE " 6.1
HEE A BUSERE, PG A AN Y SRR 7 R,
BE TGk S L

®2 HEERRASMALER
Tab.2 Results for mannitol consumption screening
;;i SRR ﬁ?
10 FEVAARG I, LAY —  REDLIHE  JLPAHGEE - 3.2
30 RS B —  REDLT L AKGEE 4.5
50 JrBLSERE B — RIS BE 6.1
70 JrBLSERE BUE I — RIS RO BE 9.2

>1 min

90 R RISERE B E Y — SR , S EOR R 10.0
140 R RIS B Y —  SRIDGTE , " HOR R 16.5

2.3.3.2 KiGAIAZE, M #R3~4 Bon, D
B2 MR RS AR A B 0 IR T R AR IR R
I, mAfgesa, JF LA SRR, ARG, 1
HRFR I T A O E N 5 mg/ o

3 HATIMEMEER

Tab.3 Results for adhesive kind screening

2 LIDURERIN i3 i ]

L2 opl RS B — RO BHEE 8.6s
Wl RsERE B G — RO , FEORRE

>1 min

R4 LEZSHEREBMESER

Tab.4 Results for pullulan polysaccharide consumption

screening
p SRR s
i/ mg [4]/s
1 RN GAEESE  BEY— RGP VPREE 10,3
5 S BUSERE B — RGN, RO BE 9.2
9 SR SERE B — RGO BE 10. 8
15 JrBLSERE B — R , RO BE 12.0

20 F ISR B —  RIEOE, LT AREE 14,2

2.3.3.3 BRSO R Y B Bk
SR 2 BT AR BRI o, oA S vk
FEHAE R, R 5 Bon, BUSROREZIAE,
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figf ), (HIRBARBARE, SFEEEHY

FE2%; WEIRURCMREERRET, AR TS R G

TREMEFERE LA, SRS ISR, )

LM R 0.15% , FH HIREWREE R 110 cp,
*5 HERREMFEER

Tab.5 Results for xanthan gum concentration screening

TR L - e
min 10 min 15 min
0.05 31 0.05 0.05 0. 05 5.3s
0.10 58 0.20 0.13 0.13 7.3 s
0.15 110 0.98 0.94 0.90 9.0s
0.20 177 1 0.98 0.94 >1 min
0.25 251 1 1 1 >1 min
0.30 301 1 1 1 >1 min
0.50 684 1 1 1 >1 min

0. 285AB- 0. 765AC - 0. 197 5BC - 1.264% -0.224 8
B’-1.8C* (R*=0.983 3), JZEAHWL#E 8, Hit
LA, HHRRWABERM (P<0.01), 0t
KN C>A>B; KR P<0.01, BA &R B EE,;
RAUI P>0.05, KBRS R, 7THT
T 434 .

R8 HEHWER

Tab. 8 Results for analysis of variance

R EHEVIOIAM AmE ¥y F1iH P

2.3.4 Box-Behnken % TEHLRZRIABIEA) -, L
HEEEME (A), iﬁ*%ﬁ%i(m\ﬁﬁk
M (C) NEmREER, 83 n (Y) NithE
Fr, KH Design Experts 13 "'qéMﬁFL#H =R =K
e, WRAKFEIER 6, 4ikRIET,
% 6 Box-Behnken ;£ E E kT
Tab. 6 Factors and levels for Box-Behnken method

LSS
Hx -1 0 1
A H BRI/ mg 30 50 70
B & Z Wi/ mg 1 5 9
C ¥R/ mg 0.8 1.2 1.6

%7 Box-Behnken iZiZit 54 R
Tab.7 Design and results for Box-Behnken method

. AHEEEE BEBZZH ¢ HER Y 4iE
AL sy
HliE/mg it/ mg FHE/mg Wi/ 4
1 30 1 1.2 16. 51
2 70 1 1.2 16. 00
3 30 9 1.2 16. 40
4 70 9 1.2 14.75
5 30 5 0.8 13.55
6 70 5 0.8 13.76
7 30 5 1.6 16. 45
8 70 5 1.6 13. 60
9 50 1 0.8 14.26
10 50 9 0.8 14. 65
11 50 1 1.6 16. 50
12 50 9 1.6 16. 10
13 50 5 1.2 17.18
14 50 5 1.2 17.58
15 50 5 1.2 17.15
16 50 5 1.2 17.50
17 50 5 1.2 17. 60

it Design Experts 13 #04%5 3% 7 %4 £ 174U
BHFER Y=17.4-0. 6A-0. 171 2B+0. 803 8C-

I
= )
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TBERY 33.18 9 3.69  45.8  <0.000 1
A 2.88 1 2.88  35.83 0. 000 6
B 0.234 6 1 0.2346 2.92 0.1313
C 5.17 1 5.17  64.29  <0.000 1
AB 0.3249 1 0.3249  4.04 0.084 3
AC 2.34 1 2,34 29.12 0.001 0
BC 0.156 0 1 0.1560 1.94 0.206 2
A? 6.71 1 6.71 83.45  <0.000 1
B? 0.212 7 1 0.2127 2.65 0.1479
c? 13. 64 1 13.64  169.66  <0.000 1

B2 0.562 7 7 0. 080 4 — —

AU 0.369 4 3 0.1231 2.55 0.194 0

2 0.193 3 4 0.048 3 — —

% 33.74 16 — — —

i 137 T 43 DL I 3, A5 B B i ab Ty o H @R

4417 mg/f, EHEE M E 3.67 mg/f, B
JRRE R 1. 32 me/ Fr, ZRR VN 17.64 43, 456
SEBRIEOL, o HAE TE S T ER B & 44,20 mg/ Fr,
W 2t ok HI B 3.70 me/ F, R & 130
mg/ F o RIKZE WA H & 66.67 mg/F (AHY
FRIKZE 25 mg/H‘) , —AFEHHE 1.5 mg/H‘
PR LR fe Al g 3 T R A, AR
LEATED I 17.24 . 17.53, 17.54 4y, F¥(E

K17.43 43, H5EE 17. 64 sr423n (FHXFR 22
1.19% ), Z&BAREARIT M R 4F

2.3.5 HREGT H a1
2.3.5.1 HEBRECR RSN IEE. & <2.2.2.27
TR e, RIMGHRAA B 1RV T R 3
min PV R T 5%, 1 CIE M AL BEE KT
85% , 2 HHRTH eI T B 3148 b 1 15 Hh R 41K
A R HER SR

BCEVEMY . F “2.2.2.27 TR EEAE, &
m%ﬁ%iﬁmmmﬁ$ﬁﬁﬁL* JCHA R

BRI, RO RS, TCHEPRAL B BAR A

m%/%@,mﬁﬁmﬂ%ﬁ% It H 58RI
GHMR b, MERER, IR,
2.3.5.2 HMURHEAR . KAy, FASEES R DTREARFR
W f “2.3.47 TR AR AL 7 A 3 it PR T
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Y4y

Y4y

3 B/mg
c. BCEHAEH

3 BEZRNAEE

Fig.3 Response surface plots for various factors

Fr, BEHANIMER | Ky HEARINEIE] RIS
()R AT TR B AE 15 min PN I TR AR AR L itk
e, 45R AR 9, VIHROWZEH il 4,
x9 MUK, k. BRERE, TEERLEMES R
(n=3)
Tab.9 Results for appearance characteristics, moisture,
disintegration time and settling volume ratio

determination (n=3)

RS A KA/ % IR/ s DUREARTL
1 R RIS, RUDEMW,  3.35 5.00 0.98
B Y — | A
2 FRISEER RWDRW,  3.02 4.67 0.97
Bt — | BRI
3 RAEIER KWW,  3.00 3.83 0.98

B — R

2.3.5.3 SIS BEPLE “2.3.4” IR 3
RG24 10, % “2.1.37 BUR 7 kil
At A, W S Eys R, RIB/NT 12,
WA RIS,

1 mm

4 REZEBREHORETHIEMYLER
Fig. 4 Section microstructure of oral lyophilized tablets

of gastrodin-coated micropowder

2.3.5.4  @INRE RRAEEE O R A TR R L
IS HORTE B, VEHE pH 1.2 FhIRZE il AE N
A B, BLE S pH HBE, RO RE TR 6
F, KD 30 min WAL, S5ERULIEIS, UL AT
A, ZHERAAEA O IR T R 15 min N ER
T 85% , HICHEWRALBEE T, W 7E B
ALPOHA ), R IEAAS S 25 97 AT

100

£ 80
gﬂg 60
g 40 —o— ZHEVRAbER
20 —=— JLHETR Ab B
0 5 10 15 20 25 30

t/min

E5 REZEREMOMETHAHMLE (X5, n=6)
Fig.5 Dissolution curves for oral lyophilized tablets of

gastrodin-coated micropowder (x+s, n=6)

3 itig
3.1 ek Xk HAET, # WAk =X
F B ST R AR B Dk, HAAGRE R
JE BRG] REFEAE D RANERY [ 8, AR S
BB R LAt 25 B M R AR B AR B KRR
W, RILZATAA I RIRZE AT H IR T
A FURTT T TR AR | Rz A
BA RAFMRscr, I BIHGERER), #zha
K, BT, BB —FF R
3.2 RNy XNmsFE KT A4Y5E DTG
Tk MG —baiE, EEAREARINA L BE . B
FEHED, Hod R A R E e, R
PR, A ST 5k T ) O B S R . pH (BRI A A
JES ORI T I oA, A i AR . dE iy =X
BN TE KUG 2 | HE PR, AR
TRFIET 25 7E 1 b BRSSO 8, PP i I A AL
SR TR L A SR PR A Al B R R, E
W R R A EREE A TV W TGk 58 A B AU MR
2861



2025 4F 9 A
B4k FoM

R %

Chinese Traditional Patent Medicine

September 2025
Vol. 47 No. 9

ik, T ELAS S 36 B il FH A 5 R AR B v T 1 v 5
PR IR, ] RE2 -5 iR 1k A 0 S P i
FPAAFAE—E IS, WS R M AE

3.3 HAEAE A RRHE R EEAR O B >
HERESEE 220, ok S H 8 s BA
P, I EL A e T 25 i 709 i 5 2
SIRE, JE A P R R EERSMIL, T
BRI REE ., Wik, JFgnlft—2 st
T7, WG 2R,

SE K.
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