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Abstract: Objective To prepare film spraying agent of Gentiana macrophylla and eatablish the quality control method. Methods
Combined with the analytic hierarchy process (AHP), the film forming time, volatilization, content uniformity, film property and
viscosity were used to screen the type and dosage of film forming excipients. The proportion of glycerin was investigated by using
moisture retention as an index. The cumulative release amount of gentiopicroside, an effective component, was used as an indicator
to screen out the appropriate type and dosage of penetration enhancers. HPLC was used to determine the content of gentiopicrin, the
active ingredient in G. macrophylla film spray. The moisture retention, film forming time, volatilization, viscosity, fluidity and pH
value were studied to establish the quality standard of G. macrophylla film spray. Results The membrane forming prescription is
6% polyvinyl pyrrolidone K30 and 0.2% methyl cellulose-400, and the osmotic enhancer prescription is 2.5% propylene glycol and
2.5% azone. The quality standard of G. macrophylla film spray was established as follows: gentiopicrin in 1 mL was determined to
be no less than 0.76 mg; temporary moisture retention shall not be less than 30.25%; film forming time should not be higher than 240

s; volatilization should not be less than 62.70%; after film forming, the absorbance at 433 nm shall not be greater than 0.142, and the
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absorbance in film forming shall not be less than 0.259; kinematic viscosity shall not be less than 6.91 mm?/s; the pH of the samples

was 3.67 to 5.50. Conclusion The optimized preparation process of G. macrophylla film spray is stable, and the established quality

standard provides a certain basis for the quality evaluation of G. macrophylla film spray.

Key words: Gentiana macrophylla Pall.; spray membranes form; gentiopicroside; quality standard; analytic hierarchy process;

moisture retention
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EE, XiF 2 FLISE R (1) 1) 4 12 R AR AT 9T
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1 UESHR
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FA2004 B J5 00 2 — o M1 RF, Bilg RAPAX
PALEA IR AT P230IT B & A (A, Kok
R I ER AR A7) SHZ-D (IID BUAEIFK
XZHETE, WHRFREAERAR; PS40 &Y
A RIE TR, WIS RER R AR AR TP-6
BRI ReE BRI, R K =50 A IR A
Al AR pHI-14, I EifgE =2 BEGHA R 2
Al; OH6-903385 AU HifAEi W T14E, EiEHHE
JT MRS A IR A ; PHS-3E %Y pH i, L H
BREAES IR B IR A TG20G B B0l R
FRHEAR LA
1.2 iK%

T WM S5Elil K30 (polyvinyl pyrrolidone
K30, PVP, #t5 2021030901). R /Wl 1788
(polyvinyl alcohol 1788, PVA, #t*5 2018082801).

L 4F4E R MC-400 (methyl cellulose-400, MC,
fIt'5 2021072001) #HiATHK (#6'5 20180959) K+
(#5 20180959) N = (HIk'5 2019010901, 1,2-
Pl (S 2018042301), 0 [ RHS T R 1L
A RAE KOEE (LS 210801, JWHY
4l 256 R AR, SH-KAM YRR FH 47 4 R
( hydroxypropyl methyl cellulose, HPMC, #t %5
160121) 3 2@ L 2 AR AR AR &
JUHpRMA, S2EG s B, bS5 20201222, 20201227,
20220114, JefHEE I, #5 wkq20051205,
JREASYH0>98% (HPLC), JTHEVY)IE 477544
BHEA R AT . ZILZAIE B BCERfar 670 H 25464 T
Yy, R R0 5 4% 25 58 9 e IR e IH & i)
Z& JL Gentiana macrophylla Pall. (] T AR o

1.3 B

SPF 2% EEEAMENE/NR, 6~8 FWE, 1A
20~25 g, FHRAEISEIG S A PR A A ERHE, &
FIES SCXK (J1]) 2020-030. talzestt: SR
JE (23+2) C, MXRE 50%~60%, T [E
12 h, EHYOK. Fra sh¥) i s g skl ok A %
SRS Y E FAE I RE, 55 3R R
2 FAEEHR
21 RETIZHR
211 AR RE I AT

(1) JeHHSE I E et &4 KA Supersil
ODS i F:(250 mm X 4.6 mm, 5 pm); LA Z.i%-0.1%
BEER /KA (15 2 85) AFENA; Ry 254
nm; AFUREN 1.0 mL/min; ##d 30 °C; d#tffE
N 10 pL.

(2) AR CRERRR B 52 IE T
HiE R (b5 20220114) 25 0.5 g, FEERE, B
250 mL HFEHETEHH T, ~PATFREL S 47, 43 mlAs 20
N 55%-+ 45%- 35%- 25%. 15% BV 100 mL,
A KEEE 20 min (ZhER 100 W, #i 40 kHz), 0.45
um FRFLIEAE R, BRI, I “2.11 (17
a5 % AFiE AT HPLC S 80E. 4R ER, ANFE
IR IR RIS T S EER AR, H
W 45% LI R S =R (10.39%),
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(3) FAMAHEMHESE: SaEERERIF
4k (35 20220114) £ 0.6. 1.2, 1.8, 2.4, 3.0 g,
# 250 mL HEHEILHT, FEMA 45%4FE 100
mL, HIfSREREN 6. 12, 18, 24, 30 pg/mL (¥
B AT, B ALEE 20 min (ZHER 100 WL iR
40 kHz), JEit, HXZREM, %M “2.1.1 (1) T
WARAAT S ENE, HEHERE, JFEHE

g, HRZ LR R . SROCIRRIER), 4
LR 2 IR & 7401 PVP. PVA. HPMC.
MC, FEREMRIRIFELHHEAE, 4561
HH B LR 1 OB AL o

AV kLY 7% PVP. 6% PVP+0.2%
PVA. 6% PVP+0.2% MC. 6% PVP+0.2% MC+
0.2% PVA 4 Flt il 4 77

=1 HEFHEMNEE (X+s,n=3)

Table 1 Dosage of intermediate (X + s, n=3)

Ho R 1 P, ZICHIEMRRTEIREN 12 mg/mL ol R RS (mg'mL ) ERES HEE/Y%
W, FHE R HERRERT 80%. Hit, kit 6 76.4140.95 63.78%1.66
Z= JUHP AR B3R A 12 mg/mL. 12 115.28+2.65 93.89+2.22
212 EHERLYIE I EILPEAE (S 18 98.6242.08 77.47+2.83
20220114) #71.2 g, FE%EME, 1100 mL 45%7. 24 4753+1.46 37.25+231
M, A ALEE 20 min (D)3 100 WL i 40 kHz), 30 57.924+251 46224197
2 WTERARER
Table 2 Preliminary screening film forming excipients

gkl FRER R BRI BEHRA it gk FRUBRA L RGN RS Jifth

1 6%PVP RiF R WBUERE, CRIEAE] 9 7%PVP+0.2% HPMC R o BERAN

2 T%PVP RiF R BBEER, ERIEAE] 10 7% PVP+0.2% PVA RIFEH  ZR REhE, EREAE

3 8%PVP Rif  ZR BBUEEE, ERMAE| 11 6%PVP+0.2%PVA RiEH R X

4 1%PVA wE ER RiR 12 6% PVP+0.2% PVA+0.2% HPMC i R OERMEAE

5 0.8%PVA WA ZR R 13 6% PVP+0.2% MC R E2 /N

6 0.5% HPMC B 4R E 14 6%PVP+0.2% MC+0.2%PVA i R x

7 02%HPMCH0.8%PVA %M 4k X 15 5% PVP+0.8% PVA TV SR ERIEAE

8 T%PVPH0S%HPMC BB 4Rk £

2.1.3  RRIBEALTTIRE R R B AT R
HERW, ETARFEIR T %I (quality by
design, QbD) HL&, A AL 7 A ) T F il
T, NS AR A R S B it . AR
FLUARRIERS (8] ¥k SrEI s, B Bt
R BEVEAE VPN FaAR, KR AL T7 AT I

(1) BRI (] 4 2530 DAIRIRE R ss S TR 338 &)
W AE R RN b, TRy, TR AR
(37 °C), 5min J55ME 30 s BH 1 k. FFMEUE L
Ji AT 3 IREZERI,

(2) ERE: BRI RE o 25 1% R DA%
REWATRRN ERFRILFWISS 3 IR, FRE &,
TR GRIE 37 °C), HER& 10 min | 1 R &,
HAFEAT EINIE. FA7 3Rk, iHEERE.

(3) SEWAE: (FEZH) 2020 FhiPUHES
RO R R A A e [E AR SRS AR R A ) SRR
HEEHWAEREIRERLSERGhhr 2R

FE o HT WX — A R EZG8) 2020
SRR, DR AT T T I A R e ST 4R
b DLW 257 3 SRR BE, PRIESR 2538 —

FHWE AR FABE 1 T OFRE R 2 mL &
R ERRE, THEBE, H 45%OBEe R EZIE,
0.45 pum FFLIEMEEE, FEEE, & “2.1.1 (1)”
TR e IR &, AT 6 Ik, FitHE
HE RIS ) RSD fH .

(4) JER)RREIR: R B A ) R &5 Ay ik
ITHEFL, AT CAE W 5245 24 J R (9 38— DL A B
IFERE o BRI R 2530 DAIRIRE IR 46 IR B
) 5 W AR R RE KN A B, TR AR
(37 C)o MFIEETEM RS 40 f55 T M E
IS o HORE 10, 25 L 1

(5) Fhitk: WEELE OB HT L AU —E IR
PE, AReMEER R, R, msis,
XA RS R T PR TS, Bk S5 G, IR Z)
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7% PVP

6% PVP+0.2% PVA

6% PVP+0.2% MC 6% PVP+0.2% PVA+0.2% MC

1 4 MERRLEHHERMMER #RR 7 20 pm)

Fig. 1 Microscopic characters of four kinds of membrane formulation (scale is 20 pm)

JEERTH . H AT, 0 ICHRE I VR E W R B vk
AW G T 2N Ry 2T AR ER 1) 285 P e 0 s A
B BRI 200E &, FEEROE, N 35% LI ak 0.02
mg/mL K20 - K% I IRV T 10 mL &
b, I EERRE, 455 EIKE N 2.0, 2.2 2.6,
3.4, 4.0 pg/mL PIAI L, e HAE 5K IR
W 433 nm ARIIROLIE (4) 18, PUFTERIREE Ak
AR (X0, AERNPRER (V), SilbrfEhsk, it
ATERMERNE, 1HREIETFE Y=0.165 3 X+0.038 1,
R2=0.998 6, 45iRFWRMILLAE 2.0~4.0 ng/mL £k
PER R RIUTS

FH 8 B 71) A R (14 VS5 20 0085 &) W 3 A6 5% 77 ML
W, TR (37 °C) SRR A S R
2L 4 em X4 em 4B T F, B 300 g FI6LAS T
M6 AR+ 30 s, 5 mL 35%Z 0 R, 10 000

r/min B0 (BOA22) 4 cm) 5 min, FERPHER
B NG R, FE 433 nm FIIE 4 fH.

L3 B AR AR AL T % 45 R AR 3.

(6) AHP EMfZESGAVFAIERE (W): B
K43 #Ti% Canalytic hierarchy process, AHP) &5
R R TCR MR A bR #EN T REREIR,
K WL W 35 SRR 2 L1 Wi 45 SRAT RO 5 A R SR )
JIEM . R BT R HVE T R AR OB R A
TR BERERMIER FitE OETD 1R
R FEARE, P ELBCRAL, AR AR RV 1 100
K U EEEAT A 38, T 5 A8 BRI Wi 53 A
0.2, 0.2, 0.25. 0.15. 0.2, Wk 4 ffox, —FHEL
Z K (consistency ratio factor, CR) <<0.10, —Z£{
PR RERL, KB WA A R

MR SCHERIETE), FE & B 5 RSD fHiR

3 RBERATFELER (X+s)

Table 3 Screening results table of membrane formation prescription (X + s)

. R [ls EREY%  SEISE B SR — itk (nfs)
(n=3) (n=3) RSD/% (n=6) BER AE RS 4 E
7% PVP 560.00£61.64 88.17+1.59 4.09 SIS, 8% 0.373£0.060 0.01240.010
6% PVP+0.2% PVA 500.00£61.64 81.571+0.47 2.58 RN, 5] 0.63820.050 0.050£0.040
6% PVP+0.2% MC 460.00+74.83 82.5540.25 3.95 IR, BHA] 0.878£0.070 0.03140.090

6% PVP+0.2% PVA+0.2% MC 560.00£56.57 93.89+0.27

2.92 Sdr, 25 0.580+£0.060 0.27240.070

A FEARRUE  RBEARTERR B B R TIAR 4 B, FREA

A refers to the 4 value measured by phenol red in the cotton residue during and after film formation

® 4 IRIRAT BRI FI L ST RE R

Table 4 Judgment priority matrix for pairwise comparison of indices

WESRR  BUENE FERE SRBSE BEREMHMIR B ETD  fHERE o BORRHEE Um)  CR
FSCMGE S ) 1.00 1.00 0.8 1.33 1.00 1.01 020
R & 1.00 1.00 0.8 1.33 1.00 1.01 020
GRS 1.25 1.25 1.0 1.67 1.25 127 025 5 0
JERT B 0.75 0.75 0.6 1.00 0.75 0.76  0.15
ik 1.00 1.00 0.8 1.33 1.00 1.01 020
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Fig. 2 Radar chart of membrane formulation index scoring

R

x5 EZ4&

LEATES =& B ST X 0.25 4 BRI [A] X 0.20 4 4%
KRB X 0.20+ B X 0.204 ) B AR X 0.15
2.1.4  HMO PR RZm H AR DRI R A
ST, NV A A B R 3], PR A S
TE B U AL T7 B R Al b, ARIRFE S 0. 2%, 4%,
6% H i X BB £ 520 o

(D R KUSESENFEYINEGE &
IR FRo M5 AR o A8 Tl A, IS 1) S 9]
PES e RPN REORFRBRAA,  [RINF, M) ORIB It A
FIT R 2 R TR DRI, PRI T 5 1Y) ot 2
PP EEE HE R .

FUTE B R R TR s, RS R E
&, HFE TREARMEIE RN TR+ 24 h,
PREFE, AT 3 RSEE, THERRIENE.

(2) RRAERSIA]: 3208 “2.1.3 (1) TR,
FERRRSUBEAL 7 AT 3 RS

(3) HRE: W “2.1.3 (2)” TR
AT 3 REEES, 1HHE 10 min NIIEK &

WER

Table5 Comprehensive score results

J b T3 L LREIPoY
HRINE RN AR Rtk [N RAT N
7% PVP 84.90 80.00 100.00  100.00 100.00 89.79
6% PVP+0.2% PVA 100.00 92.00 89.08 94.20 85.00 92.81
6% PVP+0.2% MC 86.30 100.00 91.04 92.80 95.00 94.03
6% PVP+0.2% PVA+0.2% MC 96.90 80.00 91.80 87.80 90.00 90.65

SRS %IE €213 (3)” W Rk,
SPAT 6 RS, iR A 25 R RSD .
(5) JEFTRRIER: %] “2.13 (47 BINE
JIERAT S, A5 R 3.
(6) Zhik: #2I8 “2.1.3 (57 Wi R idkeT
SEHS, I AN [ H I ) SR S L RS T
JEHT A . SRR R NE 6.

[

2% H

(7) AHP VEMR LAV Wi VPN FEAR R
MMk, R, R E. SREHAE. K EM
PRAR B ARCESRARRAE, PR LECELL, )
PR B VT 315 LR FH T UAT P 35002347 A B, o %
FERRA Wi, 439104 0.54 0.14 0.1. 0.15. 0.05. 0.05.
0.05, n$ 7 fizx, CR<0.01, —FEAKE,
R WA A

96

4% H i 6% H

B3 AEHBERESBTENEMMER (TRA 20 pm)

Fig.3 Microscopic properties of films with

different glycerol concentrations (scale is 20 pm)
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Table 6 Screening of glycerin content (X +s)
—_— TR/ % AR T8/s HRE%  HEBY5IE RSD it
(n=3) (n=3) (n=3) /% (n=6) B AE (n=3) HEFAE =3

0 3470+0.18  630.00+£24.49 8590+1.68 6.94 0.21240.040 0.01240.020

2 57.134£0.10 810.00+£64.81 74.60+5.09 3.53 0.14040.040 0.01540.050

4 43.7240.16  600.00+-88.32 63.74+7.64 6.06 0.1810.050 0.14340.040

6 25.78+£0.09 710.00+£61.64 72.01+2.24 1251 0.36240.080 0.22240.060

RT IBFRET LR RO BT SR R
Table 7 Judgment priority matrix for pairwise comparison of indices
BCEFRbR  RRIE BUBRS R R SRS Fitt A AR FRIEME Wi Amax CR
R AH RS A E

TR¥E 1.0 5.00 5.00 5.00 3.33 10.00 10.00 10.00  0.50
JABE R ] 0.2 1.00 1.00 1.00 0.67 2.00 2.00 2.00 0.10
R 0.2 1.00 1.00 1.00 0.67 2.00 2.00 2.00 0.10
BRBSE 0.3 1.49 1.49 1.49 1.00 3.03 3.03 303 015 7 0
AR 0.1 0.50 0.50 0.50 0.33 1.00 1.00 1.00  0.05
FRHE S 0.1 0.50 0.50 0.50 0.33 1.00 1.00 1.00  0.05
JEREHAAER 0.1 0.50 0.50 0.50 0.33 1.00 1.00 1.00  0.05

PUFEBHENE 0 24 100 75, RHEK 5% 2 73 FREAE o et
S REYISIRE RSD ERVINA 100 48, K 10 3 4 g
Sh: HUBEMIRIAT S 100 5, SHIEN 30 s Wk S 4 Nl
FERBRAN 100 55, SRR/ 1%/ 14 e EEER | R
R A BN 100 4, ERE/> 0.01, i1 (
gy FME MBS A /NN 100 5, A {EEFY S
K001, ¥k 145 R RAIR N E WL 3 B A 45 N
S0 1A, 112 9 i o e

LAV 4 = R X 50% + B B 51 X 15% -+ P JF 4 {t) R

I 8] X 10% +$% & 8 X 10% + B AT X 5%+ B 5 X 5%+
JELT) AR X 5%

PR R ILE 4 FIK 8, S5 HL BRI H A
SEBAVE o fe i, B AR I H .

% 51T 20 B¢ = »

FhtE (BUBERT 4 16)
4 HinZEMEFIAE

Fig. 4 Screening radar chart of glycerin content

#*8 HIMX RIS IT Sy

Table 8 Effect score of glycerin on membrane formation

/% EEWHNE BERE ERE - Ll - JEE R B AP IR LAV
FERT A 1B S A 18
0 (A% H) 91.00 95.00 100.00 85.00 100.00 60.00 88.40
2 100.00 60.00 89.00 78.00 99.00 88.00 81.15
4 94.00 100.00 78.00 82.00 87.00 95.00 87.10
6 74.50 85.00 86.00 100.00 79.00 94.00 86.93
2.2 BEFIBIFIE 5Dy N AT E NP 25T (3 N e X (Y N =T 2 7 =W

LI er AT DA S5t S B i RN, B (H R PR R SRR IR T 25 IEE A, A
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R PR IBOSOR . TIN5 RIS R
B Rk, XHEEFI RS X BT, O
T AERRER, RmATIE R

221 ARSI FBEE RN R IEEE
B2, BUNEJEALBE /NG, FIBSIEE LR, &8
BRI fR TS )G, T EahRIF, B T-20 CF
TEFREH

222 REBHILTTGEIE R 217 TURE
AR AL 7T 6% PVP+0.2% MC il £ B, n
AN SCHRH R IE ) 5 R 252377 1%
P+ 2% 0K 7+ 2% A 041, 2.5% U +2.5% A —
P\ 5%A —BES), 2% R +2%0K Fr +1% 8 gl
3% A7, X R A IR B o

223 [BBFIRIGRE  SRHIE R RO ATIE KR
WSESS, A R0E AN 2.25 cm?, FEGIARFUA
14.5 mL, BSOSO BERR Shi i Us). K/ R e
A R BRI e 7 2 iz [8], HE RS, P47 30 min J5,
AN 1 mL 253, FFURitnt. RN E
WE 19kt 7, WEFEEE Y 350 t/min, KIERERN
(37.0£0.5) C. 435F 1. 2. 4. 6. 8. 12, 16+
20~ 24 h BUFE 1 mL ol b 7o [F) 4R S5 I B 11 ol
R ER VAT, KEMGT 0.45 pm PRALIENE, 134258,
HPLC EME e 0 & &, 1HEH BN E
(Qn) 19200, FUEAESBHINE 1 H, (REHLk
77 2.5% %MW +2.5%N —BENEE 2 H, 3% NN
B3 M, 2%%ME+2%0K 1% A BN 4 4,
5%N ZBERNEE 5 A, 1%% W +2%0K A+ 2% fir fixi
HE 6 H. H24h BRBEBE (Qu, K5 WA,
52 I Ol IR, WUEFE 2.5% % i +2.5% W —
REE IR IB T

— F14H
2307 5241
""" 34
H4H
2001 #54H
6l
= 150
<
E:
S 1001
501 e B
0 T T T T T 1
0 4 8 12 16 20 24

t/h
5 TEUREFILFHE 0

Fig.5 Q24 of different osmotic enhancer prescriptions

n-1
0n=(CaV+ Y G4

i=1

Co NS n ANBURE SIS KRB, GO i ANTURE 5552
MR EREE, VRO SR, VOB, 4 HE X
7 TR

224 FuFilEe A2 HROR L H A UL B AR 6%
PVP+0.2% MC KAEEHALTT 2.5% % +2.5%K
TR ZR UM 3 4y, [ENEREATARSNE B
S, AR (R 9 IR, ZATT 12 h WHF R
TR (Q12) A 11.65 pg/em?, RSD E4 13.21%,
BOK, TIRER T/ SRR IR 2= ek, 18
1l B3 R I L 2R 25 5 JE AN S, B3t I PR R A DA
MEEH A/ NN, S50 25 A PR, e DU R 2
DRI LA AT 325 B W LSBT, DA PRAIE S0 1) P
FESCAF SRV LR T3 N TR BTy AR 2122,

F=9 WIERXIEA Qn
Table 9 Q12 of validation test

NI T AR /(mAU-s) O12/(ug-em™)
1 19.30 12.11
2 20.57 12.90
3 15.83 9.93

23 FREfNEEIL

BT E 258 2020 G2 AR i A USRI X
FhAL, R EARETEN IS TR RN B, A5y
TERTHARI G35 T2 R bR 5t b, X 28 JUmE i
AR pH fH S, SR, R R, FHE.
TRIBPEAT S, FFRIIA AN A N BT VAR
Fabr, L ZE UML) 0o AR AE, N FLIE R AR
R 2 AR
2310 b7 RedE BRI, 12 fEEK, A
B4 K, FRUAREL 1.5 h, L, &HFIER, 90 C.
8 h VR NIKAE, WIETHE, e, 3 50, N
45% VMR (1 g 2 100 mL), #7 AEFH 30 min (I
#2100 W+ #ii% 40 kHz), 10 000 r/min £§.C> 5 min
(B0 PRZ 4 cm), MBI ATEL 6% PVP+0.2%
MC, B 2.5%F A 2.5% K -, #E AL 30
min ()2 100 W, #i% 40 kHz), RETHH2],
I BT 100 mL, BI4
232 pH EMME %8 (FEZH) 2020 FFhi
OB 0631 T~ , A pH HllE 3 b2 FLmE ) pH
B, RN 453, 4.68. 4.54, F&IE 1514 4.58
1) +20%HfE pH A . R, #E % AW 5T pH
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fHN 3.67~5.50.

233 iahtE W) I A R R TN, 25
IR/, R AR RR SR . B A AR
TR, SRR 10 e R EE R IS
TR RN N BEBR RO, AR/ R,
A5 F 18 3 BE R B MR AT R AE .

B 3 LB IUWTEF) 7.5 mL T BHE R
(B B0N 1.264 mm?/s), FBEEERE AR 2
AT 2B, R A EERERY, 4
WARTEE ) FRZES 1 ZIELR G THeT, 25 2
ZI P 245 BT EIT, AL S AT E S K.
FhEETHI B A4EE B S s I 8] B SRAR R iE B 5
FEo RN 10, B IEEhFEAHET SLL Al
FIEARAE, Bl 6.91 mm%/s.

234 JEMFERAE  ER U SR ET,
IBE (1 Jo £ 28 | R A6 B 4 s 24 2 5 4 IR 2, Rt
T T Fabr A L, DLRRIE. i
WA HERE . RV TIXMR R AT 4], 45
IR 11,

£10 REM (Xts,n=5)

Table 10 Fluidity (X +s,n=5)

it 5 I} /s EBhEE/(mm?s™)
20201222 20.7£0.07 26.1610.08
20201227 10.6940.09 13.52%0.12
20220114 5.46+0.14 6.91£0.18

®11 EHNREVESER

Table 11 Quality inspection results of membrane

e TR R R Fhitk
% WFE/s &B/% R AE BURE A
20201222 2523 315 7054 0259 0.032
20201227 4325 210 69.72  0.168 0.053
20220114 4496 90 89.46 0216 0.142

(1) G %08 “2.1.4 (17 TR 78
17529 . FLEAHR T FEIME R 80%, EI{RIEIEA
KT 30.25%.

(2) FBERSE]: 208 “2.1.3 (1) TR
AT . FUEAS & T FMEM 120%, HP i
I (A ANS 5 T 240 s.

(3) #ERE: %W “2.1.3 (207 WKk
TS5, THA 10 min WHERE . FEAHK TP
L) 80%, B EHEREAHET 62.70%.

(4) Fitk: I8 “2.1.3 (57 WUF 74T

S, IERERTE R 4 6. PUERURE 433 nm
b A AR RT 0.142, B 4 HATF/N T 0.259.
2.3.5  Z UM 0 B E

(1) it % A%: R Supersil ODS i+ (250
mmX4.6 mm, 5um); PLZME-0.1%08E BRIA (15 :
85) AVANAH: KK A 254 nm; AR EA
1.0 mL/min; #£i& 30 C; HEFEAFIN 10 pL.

(2 oF o TRV 6+ DD L 50 R o

FEEEFRAE, 0 BEH A& AR 50.5 pg/mL 11
w, B,

(3) ML K2 IR U
0.5mL, & 10 mL &), LL45% L E R 22,
0.45 um FLIERERE, HUZpEw, BI1S.

(@) TJEMHHEg. BUtiehE s, %R <235
(3)7 T5UR P 77 ¥ 1) 46 B Pk ok BRI o 43 3] BBk HER
TR AR S VAR B AV, % “2.3.5 (1)
T P 26 A ERERG N, e i, S5 6 fr
TNo SRR, AR T7HREN e I I S o T
LR R

JEHHTE R
A l|
JEHHTE R
B )
c
0 5 10 15

t/min
E 6 RBEEMREER A). FABET®ARER
(B) FIRAMIRRAR (C) B HPLC [
Fig. 6 HPLC of gentiopicroside reference substance (A),
film spraying agent of G. macrophylia test solution (B), and

negative control solution (C)

(5) MR RFELE: ORI H X EE,
REEFRE, I B R & IR 0.505 mg/mL )
T, N RRRE T S A A, R R IR
T, I R AR R S 5 PN (] o B A FEE PR R i
W, 23 #1755 350.0+ 210.0« 105.0+ 52.5. 31.5 pg/mL
() R o 0T BRI, i 0.45 pm TFLUERR, 13
SRPEWR, %R “2.3.5 (1”7 TR 7T S &N E .
DA AHE 5 o7 R FE A AR (X0, IR A A4
Fr (YD #ATEAMERIE, 3EIHT7HE Y=10 902 X—
15.723, R?*=0.999 9, Z5 5K, W HLE 31.5~
350.0 pg/mL et % R R .

(6) KRS wEM: 78 “2.3.5 (1”7 iRt
WAET, MEMEEE N 3 0 1, T IE R A
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IBRA 0.40 pg/mL; M{EEELEN 10 0 1B, SR
A 1) /PR 1.35 pg/mL.

(7) K& 56 B 0.35 mg/mL JpfHET 5
MVATRIE R, 045 pm ALIEREERD, USRI,
FEIREL 10 pl, %08 “2.3.5 (1)7 TR ik fF
BEEPERE 6 Uk, WE AT H gAY, RSD A
0.96%, HIANAKE R B R AT

(8) EEMEIRL: FH A 0.5 mL Z IR
(L5 20220114), & 10 mL &, L 45% 0 5E
HRZIE, 045 pum WFLIEMRIE, HE8W, F
ITHIE 6 . %R “2.3.5 (1)” TMEEHE, E
BT &, 5 RSD A 2.03%, F AR
TR B 28 0715 R 4F

(9) e EikEe: F%H 0.5 mL 2 LM
(#t5 20220114), & 10 mL &, F 45% 4R 5E
BEZIEE, f£0. 1. 2. 4. 8. 12 h &%l 1 &, it
BT A RSD M 0.56%, AR s fa
ENE R

(10D e a0 k2 & 0 s JL TR
(#1t5 20220114) 0.25 mL, #ZEFEHE 11k
ZMAN IR, %] “2.3.5 (3)” Tk
il 2 A I, SPAT IS 6 1, I “2.3.5 (1)
T s AE, e e E &8, tHEF IR R
WK 102.73%, RSD N 4.70%. AR (EZ80)
2020 FERRER DU 3 FE U 9101, J RHSE F R 0 =]
B RALE 92%~105%, FFERUE, FREHITIZMEE [
W R 51250,

(D) EFENE: FHEFE 0.5 mL 2 IR
(#t5 20201222, 20201227 20220114), %[ “2.3.5
(3)” W7 VLR A& A VA I, 1% “2.3.5 (1”7 I
g A, e R B IR AL, S5 R nh
1.00. 1.02. 0.83 mg/mL, 3 #L- V¥R EHRE N 0.95
mg/mL. HE 3 LM B A e I 5 Jog Sk B~ 34
{EI) 80% A& & FIR, & AR (CigH209)
TH R EAHKT 0.76 mg/mL.

3 g

H AT, BT BRI AR G — 1 AR,
AW FEIR NS BB B RPN BEATIR R, — 2SR bRE
BEAT AR T 225 50 SRIR P IRES A N, a4
R EAE BRI I R E B A P
I HE R E 7, BRI S e 5 AR R IE R TR
£, AR H i E A 0 2 SR O “ B 10 min A ()
VER R, B AR AT 8] b B4 42 1) 24 VR 1 4

—

RIS, WhnaEH AR R,

WS TR ) 253 8 JS . 7R OB R T R TR Bk
Riwah, Himshhksg, SR EEZ, H
B M TCAR AR X 25V B PR R AT ], AW T I
LI B & B0 25 R B AT RAE, 7R SEI0 I FE
W I 3 SRR IS B0 R FE A RCK, KRR
PENT CARAEF= i W TE BRI, A T BRAERE T 2
faE, ADERFATEES

W IR £ TR, R, XRRIRY A
T, B Rgn Ry, TEANHIE R gh 255 T N FH AT
R, R H TR A T2 R B AR AN
Fa. LB RS CRERWDY B
2019—2022 FFAHRICHR, LA “ RS [a]” f, 3
FAE A B T2 8l EARE TR bR, (H B AR bRiE
S, ERERSECOLL AR TS T N A Kk
FIT BRI 5E A IR T 2551, A /INRURTIDLAE R Jik 3
AN TS TR EE R, 56 2 RR8IE 37 CF,
W2t T 83 b, AT FRE R, DA
J JR A S0 G A SR T A 8, ARAMAEA R, AR
WEH ZES, G AREXECL T e . 5 DABE As LA
WA, TR WS R TR BN, RS
PR WL EE 2 Ak O i o, Rk fR e — W
SEIFT [ R A [H]

FET A AR, AR TS AN R AT
H RS R T, SRTFIR R, IE
E2 sy Sl NAEE Il 777 N T i 1 P s I L 87161
MG, BRAMIRE . RE5RE.

TEALT7 IRy, AHHEFE LA “ ORI RRBERST ] |
Vi, SRWSE. B EAER. Fitk” SE
FFERR, KRH AHP 5#fE HACE K5, X sLings
Rt TR, ERIFA TR RE S, SRR R
SEHS, NP HIFIAL T AT AR, A T R
A T5 N 6% PVP 5 0.2% MC. K% Fz-WRISCsE 5,
i HALIBFIN 2.5% %5 2.5% K —fF.

425 1] 5 %) O 2 B st RO SR B, AT 9 1
TERBYE. B a3 AN bR, PRIEME
AT S 0, 2 T R R OB AT S S A
Y. RRRAORSEEARRE, TP nr s dil e mE S 1)
MANFERE, MAEKZWTE Bz kb A FH Ak (] A 58
B RMPER K, AL T BOR 6 1% UM IR i
EhRE, ZE U RS pE ORI, 9w
FZY ot B VP SR A R AR

MR FER G 1 3% R LR, BT
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b TEA R A A BT, AT SRR A TR
ERR AT TR, SRR RS .
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